
!"#$%#"&'(%'%)*!"!
%'+(,-.&//-'+%#"&'!
Antibiotic Use and Resistance in Kenya

The GARP-Kenya Working Group 

Dr. Samuel Kariuki, Chairman

August 2011



GARP-Kenya Working Group  

Sam	
  Kariuki,	
  PhD,	
  Chairman,	
  Principal	
  Researcher,	
  Kenya	
  Medical	
  Research	
  Institute	
  (KEMRI)	
  

Moses	
  Gichia,	
  BVM,	
  MSc,	
  Department	
  of	
  Veterinary	
  Services,	
  Ministry	
  of	
  Livestock	
  Development

Patrick	
  Irungu,	
  PhD,	
  Department	
  of	
  Agricultural	
  Economics,	
  University	
  of	
  Nairobi

Rose	
  Kakai,	
  PhD,	
  School	
  of	
  Public	
  Health	
  and	
  Community	
  Development,	
  Maseno	
  University

Donna	
  Kusemererwa,	
  MPharm,	
  MBA,	
  Executive	
  Director,	
  Ecumenical	
  Pharmaceutical	
  Network

William	
  Macharia,	
  MBChB,	
  MMed,	
  MSc,	
  Chair,	
  Department	
  of	
  Pediatrics,	
  Aga	
  Khan	
  University

Tom	
  Menge,	
  BPharm,	
  MSc,	
  Pharmaceutical	
  Director,	
  Kenyatta	
  National	
  Hospital	
  

Linus	
  Ndegwa,	
  MPHE,	
  HCS,	
  PGD	
  Ophth,	
  Program	
  Manager,	
  Infection	
  Control,	
  Centers	
  for	
  Disease	
  Control	
  
and	
  Prevention

Beatrice	
  Olack,	
  MPHE,	
  Surveillance	
  Coordinator,	
  International	
  Emerging	
  Infections	
  Program,	
  KEMRI/CDC

Elizabeth	
  Ominde-­Ogaja,	
  MSc	
  Pharm,	
  Deputy	
  Chief	
  Pharmacist,	
  Ministry	
  of	
  Medical	
  Services;	
  and	
  Secre-­‐
tary	
  to	
  the	
  Kenya	
  National	
  Medicines	
  and	
  Therapeutics	
  Committee	
  

Jennifer	
  Orwa,	
  PhD,	
  MSc,	
  BPharm,	
  Kenya	
  Medical	
  Research	
  Institute	
  (KEMRI)

Jayesh	
  Pandit,	
  MPharm,	
  Head,	
  Department	
  of	
  Pharmacovigilance,	
  Pharmacy	
  and	
  Poisons	
  Board,	
  Ministry	
  
of	
  Medical	
  Services

Gunturu	
  Revathi,	
  MD,	
  Associate	
  Professor,	
  Division	
  of	
  Microbiology,	
  Director	
  of	
  Pathology,	
  Aga	
  Khan	
  Uni-­‐
versity	
  Hospital

GARP-Kenya staff 

Cara	
  Winters,	
  GARP-­‐Kenya	
  Country	
  Coordinator,	
  Center	
  for	
  Disease	
  Dynamics,	
  Economics	
  &	
  Policy	
  (until	
  
May	
  2011)

Hellen	
  Gelband,	
  Associate	
  Director,	
  Center	
  for	
  Disease	
  Dynamics,	
  Economics	
  &	
  Policy

Ramanan	
  Laxminarayan,	
  GARP	
  Principal	
  Investigator,	
  Director,	
  Center	
  for	
  Disease	
  Dynamics,	
  Economics	
  
&	
  Policy

Recommended citation: Global Antibiotic Resistance Partnership—Kenya Working Group. 2011. Situation Analysis and 
Recommendations: Antibiotic Use and Resistance in Kenya. Washington, DC and New Delhi: Center for Disease Dynamics, 
Economics & Policy.





Table of Contents

Foreword	
   v

Executive	
  Summary	
   vi
Antibiotic	
  Resistance	
   vi
Factors	
  Affecting	
  Antibiotic	
  Resistance	
  Rates	
   viii
Efforts	
  to	
  Address	
  Antibiotic	
  Resistance	
   x
Recommendations:	
  Interventions	
  against	
  the	
  Development	
  and	
  Spread	
  of	
  Resistance	
   xii	
  

Part	
  I.	
  The	
  Global	
  Antibiotic	
  Resistance	
  Partnership	
  (GARP)	
   1
1
1

Part	
  II.	
  Health	
  and	
  Economic	
  Context	
   3
Demographics	
  and	
  Economy	
   3
Health	
  System	
   4
Access	
  to	
  Essential	
  Medicines	
  and	
  Healthcare	
  Services	
   10
Hospital	
  Infection	
  Control	
   11

Part	
  III.	
  Burden	
  of	
  Disease	
  and	
  Antibiotic	
  Resistance	
   13
National	
  Burden	
  of	
  Disease	
   13
Bacterial	
  Disease	
  and	
  Antibiotic	
  Resistance	
  in	
  Humans	
  	
   14
Antibiotic	
  Resistance	
  in	
  Domestic	
  Animals	
   27
Surveillance	
  for	
  Bacterial	
  Disease	
  and	
  Resistance	
   31

Part	
  IV.	
  Antibiotic	
  Use	
  and	
  Supply	
  Chain	
  	
   33
Antibiotic	
  Use	
  in	
  Human	
  Health	
   33
Antibiotic	
  Use	
  in	
  Agricultural	
  Production	
   42
Supply	
  Chain	
  of	
  Antibiotics	
   44

Part	
  V.	
  Government	
  Policies	
  and	
  Regulatory	
  Environment	
   57
57

Agricultural	
  Sector	
  and	
  Livestock	
  Production	
   57
Part	
  VI.	
  Recommendations:	
  Interventions	
  against	
  	
  
the	
  Development	
  and	
  Spread	
  of	
  Resistance	
   59
Focus	
  Areas	
  	
   59
Summary	
  Table	
  of	
  Policy	
  Actions	
   65

Part	
  VII.	
  Summary	
  and	
  Conclusions	
   70
Drivers	
  of	
  Antibiotic	
  Resistance:	
  Current	
  Indications	
   70

70
Annex.	
  Health	
  Facilities	
  and	
  Human	
  Resources	
   72

References	
   73





KENYA SITUATION ANALYSIS AND RECOMMENDATIONS V

Foreword

Since	
  their	
  discovery	
  in	
  the	
  early	
  20th	
  century,	
  antibiotics	
  and	
  related	
  medicinal	
  drugs	
  have	
  substan-­‐
tially	
  reduced	
  the	
  threat	
  posed	
  by	
  infectious	
  diseases.	
  Over	
  the	
  years,	
  these	
  antimicrobials	
  have	
  saved	
  
the	
  lives	
  and	
  eased	
  the	
  suffering	
  of	
  millions	
  of	
  people,	
  especially	
  in	
  developing	
  countries	
  where	
  in-­‐

fectious	
  diseases	
  remain	
  a	
  big	
  challenge.	
  Even	
  in	
  conditions	
  of	
  abject	
  poverty	
  and	
  poor	
  infrastructure	
  and	
  
services,	
  antibiotics	
  have	
  worked	
  wonders.	
  These	
  gains	
  are	
  now	
  seriously	
  jeopardised	
  by	
  the	
  emergence	
  

most	
  of	
  sub-­‐Saharan	
  Africa,	
  the	
  arsenal	
  of	
  antibiotics	
  is	
  already	
  very	
  limited.	
  Any	
  breach	
  on	
  the	
  list	
  leads	
  to	
  
near-­‐total	
  loss	
  of	
  treatment	
  choices	
  for	
  many	
  severe	
  infections.	
  

In	
  Kenya,	
  the	
  bacterial	
  infections	
  that	
  contribute	
  most	
  to	
  human	
  disease	
  are	
  often	
  those	
  in	
  which	
  re-­‐
sistance	
   is	
  most	
  evident.	
  Examples	
  are	
  multidrug-­‐resistant	
  enteric	
  bacterial	
  pathogens	
  such	
  as	
   typhoid,	
  
diarrhoeagenic	
  Escherichia	
  coli	
  and	
  invasive	
  non-­‐typhi	
  salmonella,	
  penicillin-­‐resistant	
  Streptococcus	
  pneu-­‐
moniae,	
  vancomycin-­‐resistant	
  enterococci,	
  methicillin-­‐resistant	
  Staphylococcus	
  aureus	
  and	
  multidrug-­‐re-­‐
sistant	
  Mycobacterium	
  tuberculosis.	
  Resistance	
  to	
  medicines	
  commonly	
  used	
  to	
  treat	
  malaria	
  is	
  of	
  particu-­‐
lar	
  concern,	
  as	
  is	
  the	
  emerging	
  resistance	
  to	
  anti-­‐HIV	
  drugs.	
  Often,	
  more	
  expensive	
  medicines	
  are	
  required	
  
to	
  treat	
  these	
  infections,	
  and	
  this	
  becomes	
  a	
  major	
  challenge	
  in	
  resource-­‐poor	
  settings.

Although	
  overuse	
  and	
  misuse	
  of	
  antimicrobials	
  have	
  contributed	
  to	
  the	
  emergence	
  and	
  spread	
  of	
  resis-­‐
tance,	
  paradoxically,	
  underuse	
  through	
  lack	
  of	
  access,	
  inadequate	
  dosing,	
  poor	
  adherence,	
  and	
  substandard	
  
antimicrobials	
  may	
  play	
  an	
  equally	
  important	
  role.	
  And	
  of	
  course,	
  complete	
  lack	
  of	
  access	
  can	
  mean	
  death,	
  

-­‐

-­‐
dlers	
  hawk	
  drugs	
  on	
  the	
  street.	
  In	
  many	
  chemist	
  shops	
  across	
  Kenya	
  one	
  easily	
  purchases	
  antibiotics	
  (any	
  
proportion	
  of	
  actual	
  dosage)	
  over	
  the	
  counter,	
  without	
  prescription.	
  

Even	
  with	
  the	
  best	
  intentions	
  to	
  implement	
  guidelines	
  for	
  improving	
  the	
  use	
  of	
  antibiotics,	
  we	
  cannot.	
  

the	
  resources	
  to	
  do	
  the	
  job	
  are	
  not	
  available.	
  Only	
  well-­‐coordinated	
  national	
  surveillance	
  will	
  provide	
  the	
  
necessary	
  data	
  for	
  risk	
  analysis	
  and	
  risk	
  assessment.	
  Our	
  central	
  reference	
  laboratory	
  will	
  require	
  person-­‐

the	
  usage	
  and	
  resistance	
  data	
  currently	
  available	
  for	
  Kenya,	
  and	
  the	
  recommendations	
  have	
  been	
  tailored	
  to	
  
the	
  situation	
  as	
  we	
  understand	
  it.	
  Using	
  this	
  and	
  information	
  from	
  other	
  parts	
  of	
  Africa	
  and	
  the	
  world,	
  we	
  
can	
  plot	
  a	
  course	
  for	
  the	
  short	
  term	
  and	
  beyond	
  by	
  thorough	
  analysis	
  of	
  the	
  policy	
  options	
  open	
  to	
  us.	
  We	
  
must	
  make	
  the	
  case	
  that	
  taking	
  steps	
  to	
  control	
  antibiotic	
  resistance	
  is	
  worthwhile	
  and	
  that	
  we	
  can	
  make	
  
a	
  difference	
  at	
  reasonable	
  cost.	
  That	
  is	
  our	
  challenge	
  for	
  the	
  next	
  year.	
  We	
  welcome	
  ideas,	
  comments	
  and	
  

of	
  the	
  GARP	
  Working	
  Group–Kenya.

Samuel	
  Kariuki	
  	
  
Director of the Centre for Microbiology Research, Kenya Medical Research Institute
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Executive Summary

The	
  past	
  decade	
  has	
  been	
  a	
  period	
  of	
  positive	
  change	
  for	
  the	
  public	
  health	
  of	
  Kenya.	
  Looking	
  ahead,	
  

from	
  the	
  2010	
  Demographic	
  and	
  Health	
  Survey,	
  poverty	
  and	
  child	
  mortality	
  have	
  decreased,	
  and	
  
a	
  larger	
  proportion	
  of	
  the	
  population	
  has	
  access	
  to	
  healthcare—including	
  life-­‐saving	
  antibiotics.	
  Despite	
  
these	
  improvements,	
  the	
  infectious	
  disease	
  burden	
  in	
  Kenya	
  remains	
  high.	
  This	
  combination	
  of	
  improved	
  

-­‐
invited	
  but	
  not	
  unexpected	
  guest:	
  antibiotic	
  resistance.	
  

As	
  with	
  other	
  shared	
  resources,	
  antibiotics	
  consumed	
  by	
  an	
  individual—whether	
  the	
  individual	
  ben-­‐

effective,	
  Kenyan	
  citizens	
  and	
  the	
  government	
  will	
  be	
  forced	
  to	
  either	
  pay	
  more	
  for	
  newer	
  drugs	
  to	
  replace	
  
the	
  inexpensive	
  standards	
  or	
  forgo	
  treatment	
  because	
  it	
  is	
  too	
  costly.	
  In	
  some	
  cases,	
  antibiotic	
  resistance	
  
rates	
  are	
  already	
  high.	
  The	
  eventual	
  loss	
  of	
  antibiotics	
  that	
  are	
  now	
  effective	
  is	
  inevitable,	
  but	
  it	
  can	
  happen	
  
years	
  from	
  now	
  or	
  decades	
  from	
  now,	
  depending	
  upon	
  near-­‐term	
  actions.	
  The	
  growth	
  of	
  resistance	
  rates	
  
can	
  be	
  slowed	
  and	
  even	
  reversed	
  as	
  the	
  health	
  of	
  the	
  public	
  is	
  enhanced,	
  by	
  preventing	
  many	
  infections	
  
through	
  vaccination;	
  by	
  better	
   targeting	
  antibiotic	
  use	
   for	
   curable	
  bacterial	
   infections	
   rather	
   than	
  viral,	
  
fungal,	
  or	
  parasitic	
  illness;	
  and	
  by	
  reducing	
  non-­‐therapeutic	
  uses	
  of	
  antibiotics	
  in	
  livestock	
  and	
  poultry.

The	
  Global	
  Antibiotic	
  Resistance	
  Partnership	
  (GARP),	
  now	
  completing	
  its	
  initial	
  phase,	
  aims	
  to	
  develop	
  
policy	
  responses	
  to	
  manage	
  antibiotic	
  effectiveness	
  through	
  the	
  actions	
  and	
  recommendations	
  of	
  multidis-­‐
ciplinary	
  working	
  groups	
  representing	
  both	
  the	
  public	
  and	
  private	
  sectors,	
  which	
  consider	
  the	
  conditions	
  
and	
  characteristics	
  that	
  determine	
  what	
  policy	
  changes	
  are	
  feasible	
  and	
  likely	
  to	
  have	
  an	
  effect	
  in	
  the	
  local	
  
context.	
  In	
  addition	
  to	
  Kenya,	
  the	
  three	
  other	
  founding	
  GARP	
  countries	
  are	
  India,	
  South	
  Africa	
  and	
  Vietnam.	
  
Each	
  has	
  gone	
  through	
  a	
  similar	
  process	
  to	
  assess	
  the	
  current	
  situation	
  and	
  develop	
  a	
  menu	
  of	
   tailored	
  

-­‐
tions	
  (in	
  a	
  process	
  described	
  below)	
  and	
  new	
  countries	
  will	
  join	
  the	
  Partnership.

Antibiotic Resistance

-­‐

and	
  third-­‐generation	
  antibiotics	
  are	
  losing	
  effectiveness	
  against	
  infectious	
  diseases	
  common	
  in	
  low-­‐	
  and	
  
middle-­‐income	
  countries.	
  The	
  World	
  Health	
  Organization	
  (WHO)	
  has	
  an	
  ongoing	
  initiative	
  to	
  develop	
  inter-­‐
ventions	
  for	
  reclaiming	
  the	
  effectiveness	
  of	
  antibiotics	
  against	
  global	
  and	
  local	
  strains	
  of	
  resistant	
  bacteria.

There	
  can	
  be	
  no	
  doubt	
  that	
  Kenya	
   is	
  already	
  experiencing	
  high	
   levels	
  of	
  antibiotic	
  resistance,	
  and	
   in	
  
most	
  cases,	
  it	
  is	
  worsening.	
  Exactly	
  how	
  high	
  the	
  rates	
  are	
  currently	
  or	
  how	
  quickly	
  they	
  are	
  increasing	
  is	
  
not	
  known	
  with	
  any	
  certainty,	
  however,	
  because	
  antibiotic	
  resistance	
  surveillance	
  is	
  not	
  systematically	
  con-­‐

and	
  for	
  infections	
  acquired	
  in	
  healthcare	
  facilities—indicate	
  that	
  many	
  antibiotic	
  regimens	
  supplied	
  by	
  the	
  
government	
  are	
  unlikely	
  to	
  be	
  effective	
  against	
  infections	
  of	
  wide	
  concern.	
  

Respiratory Infections
Streptococcus	
  pneumoniae.	
   S.	
  pneumoniae	
  isolates	
  in	
  Nairobi	
  were	
  resistant	
  to	
  

penicillin	
  in	
  the	
  mid-­‐1980s,	
  and	
  by	
  2003,	
  43	
  percent	
  were	
  resistant	
  (Paul,	
  Bates	
  et	
  al.	
  1996;	
  Kariuki,	
  Muyodi	
  

line	
  treatments	
  (Mwangi,	
  Berkley	
  et	
  al.	
  2002;	
  Kariuki,	
  Muyodi	
  et	
  al.	
  2003).
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type	
  B. -­‐
phenicol	
  was	
  effective	
  against	
   	
  type	
  B	
  half	
  the	
  time	
  in	
  2001	
  but	
  only	
  32	
  percent	
  in	
  2002	
  (Scott,	
  
Mwarumba	
  et	
  al.	
  2005).	
  Up	
   to	
  66	
  percent	
  of	
   isolates	
  were	
  resistant	
   to	
  cotrimoxazole	
   in	
  2002	
  (Mwangi,	
  
Berkley	
  et	
  al.	
  2002;	
  Kariuki,	
  Muyodi	
  et	
  al.	
  2003).

Severe	
  pneumonia.	
  In	
  2005,	
  half	
  the	
  children	
  with	
  severe	
  pneumonia	
  were	
  infected	
  with	
  isolates	
  that	
  
were	
  resistant	
  to	
  penicillin	
  in	
  the	
  laboratory	
  (Berkley,	
  Maitland	
  et	
  al.	
  2008).

Diarrheal Infections
Bacterial	
  diarrhoea.	
  In	
  2001,	
  more	
  than	
  half	
  the	
  pathogens	
  in	
  the	
  Western	
  province	
  were	
  not	
  suscep-­‐

Non-­typhi	
  Salmonella	
  (mainly	
  gastrointestinal	
  infections).	
  In	
  the	
  mid-­‐1990s,	
  more	
  than	
  45	
  percent	
  
of	
  isolates	
  were	
  resistant	
  to	
  ampicillin,	
  cotrimoxazole	
  or	
  both.	
  By	
  2005,	
  resistance	
  had	
  risen	
  to	
  94	
  percent	
  
for	
  ampicillin	
  and	
  67	
  percent	
   for	
   cotrimoxazole	
   (Kariuki,	
  Gilks	
  et	
   al.	
   1996;	
  Kariuki,	
  Revathi	
   et	
   al.	
   2005;	
  
Kariuki	
  2009).	
  Reports	
  of	
  multi-­‐drug	
  resistant	
  Non-­‐typhi	
  Salmonella	
   in	
  hospital	
  and	
  community	
  settings	
  
are	
  also	
  cause	
  for	
  concern,	
  rising	
  from	
  31	
  percent	
  in	
  1993	
  to	
  42	
  percent	
  in	
  2003	
  (Kariuki,	
  Revathi	
  et	
  al.	
  

-­‐
roquinolones.	
  

Dysentery	
  (Shigella	
  spp).	
  As	
  early	
  as	
  2003,	
  Shigella	
  isolates	
  were	
  highly	
  resistant	
  to	
  ampicillin	
  (85	
  per-­‐
cent),	
  cotrimoxazole	
  (94	
  percent),	
  chloramphenicol	
  (91	
  percent)	
  and	
  tetracycline	
  (100	
  percent)	
  (Bartoloni	
  

Gilks	
  et	
  al.	
  1996).

Typhoid	
  fever	
  (Salmonella	
  Typhi).	
  The	
  spread	
  and	
  gradual	
  replacement	
  of	
  drug-­‐sensitive	
  strains	
  of	
  
Salmonella	
  Typhi	
  with	
  multidrug-­‐resistant	
  strains	
  threatens	
  to	
  reduce	
  clinical	
  options	
  for	
  treating	
  typhoid	
  
fever	
  (Kariuki	
  2010).	
  Surveillance	
  at	
  Kenyatta	
  National	
  Hospital	
  indicates	
  that	
  the	
  prevalence	
  of	
  S.	
  Typhi	
  
resistant	
  to	
  two	
  or	
  more	
  antibiotics	
  has	
  been	
  rising,	
  from	
  50	
  percent	
  in	
  1998	
  to	
  70	
  to	
  78	
  percent	
  in	
  2004	
  
(Kariuki,	
  Revathi	
  et	
  al.	
  2004;	
  Okeke	
  and	
  Ojo	
  2010).	
  

-­‐
phenicol,	
  tetracycline,	
  streptomycin	
  and	
  cotrimoxazole	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2004).

Nonpathogenic	
  ‘commensal’	
  bacteria.	
  In	
  young	
  children,	
  nonpathogenic	
  Escherichia	
  coli	
  isolates	
  are	
  
-­‐

cent),	
  tetracycline	
  (71	
  percent)	
  and	
  ampicillin	
  (66	
  percent)	
  (Bii,	
  Taguchi	
  et	
  al.	
  2005;	
  Kariuki	
  2009;	
  Kariuki	
  
	
   E.	
   coli	
   exhibited	
   resistance	
   levels	
   as	
  high	
  as	
  85	
  percent	
   to	
   cotrimoxazole,	
  78	
  percent	
   to	
  

amoxicillin	
  and	
  42	
  percent	
  to	
  chloramphenicol	
  (Bejon,	
  Mwangi	
  et	
  al.	
  2005).

Hospital-Acquired Infections
Hospital-­‐acquired	
   infections	
   (HAIs)	
  are	
  a	
  problem	
  worldwide.	
  HAIs	
   increase	
   the	
   likelihood	
  of	
  death,	
  

prolong	
  hospital	
   stays,	
   and	
   can	
  be	
   very	
   expensive	
   to	
   treat.	
  And	
  because	
   antibiotics	
   are	
   so	
  heavily	
  used	
  
in	
  hospitals,	
  hospitals	
  are	
  perfect	
  breeding	
  grounds	
  for	
  antibiotic	
  resistance.	
  In	
  Kenya,	
  only	
  a	
  few	
  studies	
  
have	
  reported	
  HAI	
  rates.	
  These	
  suggest	
  that	
  up	
  to	
  17	
  percent	
  of	
  neonatal	
  patients	
  and	
  40	
  to	
  50	
  percent	
  of	
  
intensive-­‐care	
  unit	
  (ICU)	
  patients	
  become	
  infected.	
  As	
  in	
  other	
  countries,	
  surgical	
  site	
  infections,	
  infections	
  
of	
  the	
  urinary	
  tract	
  and	
  pneumonias	
  are	
  the	
  most	
  common.	
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Factors Affecting Antibiotic Resistance Rates

Burden of Infectious Disease
-­‐

based	
  studies.	
  Yet	
  the	
  majority	
  of	
  illnesses	
  and	
  deaths	
  occur	
  outside	
  the	
  hospitals,	
  where	
  diagnostic	
  facili-­‐
ties	
  are	
  few.	
  

Acute	
  respiratory	
  infections	
  (ARIs)	
  are	
  the	
  second	
  leading	
  cause	
  of	
  death	
  in	
  all	
  ages	
  across	
  the	
  country,	
  
with	
  pneumonia	
  as	
  the	
  largest	
  contributor	
  to	
  the	
  burden	
  of	
  disease	
  among	
  children	
  living	
  in	
  ‘urban	
  informal	
  

-­‐

rehydration	
  therapy,	
  to	
  regular	
  outbreaks	
  of	
  cholera,	
  typhoid	
  fever,	
  shigella	
  dysentery,	
  and	
  non-­‐typhoidal	
  
salmonella.	
  ARIs	
  and	
  diarrhoeal	
  episodes	
  are	
  among	
  the	
  most	
  frequent	
  reason	
  for	
  antibiotic	
  prescription	
  

their	
  exact	
  etiology	
  remain	
  critical	
  challenges	
  to	
  rationalizing	
  antibiotic	
  use	
  in	
  Kenya.	
  

-­‐
sive	
  bacterial	
  disease	
  and	
  pneumonia.	
  Antibiotics	
  are	
  increasingly	
  used	
  to	
  prevent	
  and	
  treat	
  opportunistic	
  
infections	
  in	
  people	
  living	
  with	
  HIV.	
  Many	
  take	
  cotrimoxazole	
  daily	
  as	
  prophylaxis,	
  raising	
  concern	
  over	
  the	
  
emergence	
  and	
  spread	
  of	
  resistance	
  to	
  this	
  cheap	
  and	
  well-­‐tolerated	
  drug.

Healthcare Environment and Behaviour
Antibiotics	
  are	
  also	
  misused—their	
  effectiveness	
  wasted—in	
  patients	
  with	
  conditions	
  that	
  cannot	
  be	
  

cured	
  by	
  antibiotics.	
  This	
  practice	
  is	
  common	
  not	
  only	
  among	
  people	
  who	
  purchase	
  antibiotics	
  themselves,	
  
but	
  also	
  by	
  doctors	
  and	
  other	
  licensed	
  prescribers.	
  Studies	
  from	
  Kenya	
  have	
  uncovered	
  an	
  array	
  of	
  possible	
  
reasons	
  for	
  this	
  behaviour	
  that	
  is	
  similar	
  to	
  what	
  has	
  been	
  found	
  in	
  other	
  countries:

	
  lack	
  of	
  microbiology	
  facilities	
  and	
  diagnostic	
  capacity;

	
  fear	
  of	
  negative	
  outcomes	
  if	
  antibiotics	
  are	
  withheld,	
  particularly	
  with	
  malaria	
  patients;

	
  limited	
  access	
  to	
  formal	
  healthcare	
  services	
  and	
  the	
  prevalence	
  of	
  self-­‐medication;	
  and

	
  

Lack	
  of	
  diagnostics	
  and	
  fear	
  of	
  negative	
  outcomes.	
  Patients	
  who	
  make	
  it	
  to	
  the	
  hospital	
  often	
  arrive	
  
with	
  serious	
  infections,	
  but	
  in	
  many	
  places	
  in	
  Kenya,	
  microbiology	
  services	
  are	
  limited	
  to	
  nonexistent.	
  In	
  
cases	
  of	
  life-­‐threatening	
  diseases,	
  a	
  culture	
  result	
  often	
  takes	
  longer	
  to	
  obtain	
  than	
  the	
  time	
  necessary	
  to	
  

-­‐

be	
  determined	
  in	
  the	
  event	
  of	
  bacterial	
  disease.	
  Thus,	
  broad-­‐spectrum	
  antibiotics	
  are	
  applied.	
  Improved	
  use	
  
and	
  quality	
  of	
  diagnostics	
  that	
  match	
  pathogens	
  with	
  narrow-­‐spectrum	
  antibiotics	
  could	
  avert	
  some	
  of	
  the	
  
resulting	
  loss	
  in	
  effectiveness	
  and	
  would	
  certainly	
  avoid	
  the	
  use	
  of	
  antibiotics	
  for	
  viral	
  and	
  other	
  diseases.

Access	
  and	
  self-­medication. -­‐
proving	
  the	
  health	
  status	
  of	
  citizens	
  and	
  has	
  recognised	
  health	
  as	
  a	
  prerequisite	
  to	
  social	
  and	
  economic	
  de-­‐
velopment.	
  Health	
  spending	
  in	
  Kenya	
  has	
  decreased,	
  however,	
  since	
  reforms	
  in	
  2002,	
  from	
  9	
  percent	
  to	
  less	
  

total	
  health	
  expenditures,	
  the	
  government	
  share	
  is	
  low,	
  30	
  percent,	
  compared	
  with	
  75	
  percent	
  in	
  developed	
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countries.	
  Households	
  provide	
  the	
  largest	
  share,	
  53	
  percent,	
  through	
  user	
  fees	
  (World	
  Health	
  Organization	
  

out-­‐of-­‐pocket	
  expenditures.	
  Meanwhile,	
  the	
  2009	
  Budget	
  Strategy	
  Report	
  recommends	
  a	
  decrease	
  in	
  gov-­‐
ernment	
  health	
  spending.	
  

Inadequate	
  access	
  to	
  formal	
  healthcare	
  and	
  medicines	
  leads	
  to	
  self-­‐medication	
  and	
  fuels	
  irrational	
  use	
  
-­‐

formal	
  healthcare	
  system	
  encourage	
  them	
  to	
  bypass	
  providers	
  and	
  purchase	
  medicines	
  without	
  receiving	
  a	
  
diagnosis.	
  Around	
  half	
  of	
  ill	
  patients	
  visiting	
  the	
  hospital	
  previously	
  seek	
  care	
  from	
  informal	
  drug	
  sellers	
  in	
  

outpatient	
  care	
  (Kakai	
  and	
  Wamola	
  2002;	
  Kwena,	
  Sharma	
  et	
  al.	
  2008;	
  Thoithi	
  and	
  Okalebo	
  2009;	
  Bigogo,	
  
Audi	
  et	
  al.	
  2010;	
  Karambu	
  2011).	
  Legally,	
  a	
  prescription	
  is	
  required,	
  yet	
  consumers	
  can	
  purchase	
  antibiot-­‐
ics	
  over	
  the	
  counter	
  at	
  pharmacies	
  and	
  other	
  shops.	
  An	
  estimated	
  70	
  percent	
  of	
  pharmacies	
  dispense	
  an-­‐

Okalebo	
  2009;	
  Karambu	
  2011).

But	
  while	
  self-­‐medication	
  is	
  very	
  common,	
  it	
   is	
  not	
  very	
  accurate.	
  Staff	
  at	
  retail	
  pharmacies,	
  many	
  of	
  
which	
  are	
  unlicensed	
  and	
  poorly	
  managed,	
  may	
  recommend	
  the	
  wrong	
  treatment	
  or	
  provide	
  incorrect	
  dos-­‐
age	
  levels.	
  Patients	
  with	
  limited	
  incomes	
  may	
  want	
  to	
  purchase	
  only	
  part	
  of	
  a	
  recommended	
  course	
  and	
  can	
  
more	
  easily	
  negotiate	
  this	
  practice	
  at	
  a	
  local	
  shop	
  than	
  in	
  a	
  formal	
  healthcare	
  facility.	
  To	
  stem	
  the	
  tide	
  of	
  an-­‐
tibiotic	
  resistance,	
  policymakers	
  look	
  for	
  ways	
  to	
  limit	
  antibiotic	
  use—for	
  example,	
  by	
  enforcing	
  ‘prescrip-­‐

evidence	
  of	
  both	
  overuse	
  and	
  underuse.	
  The	
  evidence	
  for	
  underuse—a	
  lack	
  of	
  access	
  to	
  antibiotics—comes	
  
from	
  the	
  large	
  proportion	
  of	
  deaths	
  from	
  pneumonia	
  during	
  infancy	
  and	
  childhood,	
  which	
  would	
  not	
  occur	
  
if	
  those	
  children	
  were	
  properly	
  treated	
  with	
  antibiotics.	
  

-­‐
tion	
  levels,	
  lack	
  of	
  nearby	
  facilities,	
  and	
  inconsistent	
  presence	
  of	
  both	
  medicines	
  and	
  healthcare	
  workers	
  
also	
  contribute.	
  Would	
  even	
  more	
  people	
  go	
  untreated	
  and	
  die	
  if	
  nonprescription	
  access	
  were	
  cut	
  off?	
  In	
  
Kenya,	
  we	
  do	
  not	
  have	
  the	
  data	
  to	
  answer	
  this	
  question.

Lack	
   of	
   knowledge.	
  Despite	
   national	
   treatment	
   guidelines	
   and	
   other	
   information,	
   knowledge	
   about	
  
antibiotic	
  use	
  is	
  poor	
  among	
  healthcare	
  workers.	
  ARI	
  and	
  diarrhoea	
  management	
  often	
  includes	
  antibiot-­‐
ics,	
  whether	
  needed	
  or	
  not.	
  When	
  antibiotics	
   are	
   indicated,	
   the	
   type,	
  dosage	
  and	
  duration	
  of	
   treatment	
  

hospitals,	
   nearly	
   three-­‐quarters	
  of	
   the	
   antibiotics	
  prescribed	
   for	
  pneumonia	
  were	
   for	
   very	
   severe	
   cases	
  
even	
  though	
  only	
  16	
  percent	
  of	
  recorded	
  admissions	
  fell	
  into	
  this	
  category	
  (English,	
  Esamai	
  et	
  al.	
  2004).	
  In	
  a	
  

the	
  most	
  effective	
  treatments	
  (Ram	
  2008).	
  Misinformation	
  among	
  health	
  workers	
  regarding	
  the	
  antiviral	
  
properties	
  of	
  common	
  antibiotics	
  was	
  also	
  frequent,	
  with	
  73	
  percent	
  of	
  clinicians	
  reporting	
  that	
  antibiotics	
  
kill	
  viruses	
  causing	
  diarrhoea.	
  

Antibiotic Use in Animals
Evidence	
  on	
  antibiotic	
  use	
  in	
  farm	
  animals	
  indicates	
  that	
  these	
  medicines	
  are	
  used	
  primarily	
  (90	
  per-­‐

-­‐
tices	
  as	
  standard	
  disease	
  preventions	
  with	
  disease	
  treatment	
  (Kariuki,	
  Gilks	
  et	
  al.	
  1997).	
  Growth	
  promotion	
  
does	
  not	
  appear	
  to	
  be	
  an	
  important	
  source	
  of	
  antibiotic	
  use	
  in	
  livestock	
  production	
  in	
  Kenya.	
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More	
  than	
  half	
  of	
  the	
  antibiotics	
  used	
  in	
  livestock	
  production	
  are	
  tetracyclines,	
  popular	
  for	
  their	
  broad-­‐
spectrum	
  activity	
  and	
  relative	
  affordability	
   (Mitema,	
  Kikuvi	
  et	
  al.	
  2001).	
  Sulfonamides	
   follow	
  at	
  around	
  
21	
  percent,	
  with	
  aminoglycosides,	
  beta-­‐lactams,	
  quinolones	
  and	
  macrolides	
  constituting	
  the	
  rest.	
  Poultry	
  

may	
  become	
  an	
  important	
  issue	
  as	
  the	
  industry	
  grows.

In	
  Kenya,	
  like	
  most	
  of	
  the	
  African	
  continent,	
  there	
  is	
  no	
  formal	
  system	
  for	
  surveillance	
  of	
  antibiotic	
  re-­‐
sistance	
  in	
  agricultural	
  bacterial	
  isolates.	
  The	
  Department	
  of	
  Veterinary	
  Services	
  does,	
  however,	
  monitor	
  
antibiotic	
  residue	
  in	
  agricultural	
  products.	
  A	
  few	
  studies	
  indicate	
  resistance	
  to	
  tetracycline	
  and	
  sulphon-­‐
amides	
  among	
  chicken	
  and	
  swine	
  bacterial	
  isolates,	
  possibly	
  related	
  to	
  the	
  crowded	
  conditions	
  in	
  which	
  
the	
  animals	
  are	
  housed	
  and	
   the	
  greater	
  potential	
   for	
   the	
  spread	
  of	
  disease.	
  An	
  estimated	
  36	
  percent	
  of	
  
salmonella	
   isolates	
   in	
  pork	
   tissue	
  demonstrated	
  resistance	
   to	
  ampicillin,	
   tetracycline,	
   streptomycin	
  and	
  
chloramphenicol.	
  Although	
  ampicillin,	
  tetracycline	
  and	
  streptomycin	
  are	
  easily	
  available	
  to	
  farmers,	
  chlor-­‐
amphenicol	
  is	
  not	
  approved	
  for	
  use	
  in	
  food	
  animals.	
  Resistance,	
  therefore,	
  may	
  indicate	
  illegal	
  use	
  of	
  the	
  
drug.	
  Patterns	
  of	
  resistant	
  Staphylococcus	
  aureus -­‐

per	
  animal	
  compared	
  with	
  larger	
  producers	
  (Shitandi	
  and	
  Sternesjö	
  2004).	
  The	
  prevalence	
  of	
  multidrug	
  
resistance,	
  at	
  34	
  percent	
  on	
  small	
  farms,	
  was	
  likewise	
  almost	
  double	
  the	
  rate	
  found	
  at	
  large	
  farms.

Although	
  laws	
  regulate	
  the	
  use	
  of	
  drugs	
  in	
  animal	
  feed,	
  enforcement	
  and	
  monitoring	
  are	
  inadequate.	
  
The	
  Kenya	
  Veterinary	
  Association	
  recently	
  found	
  that	
  78	
  percent	
  of	
  veterinary	
  medicine	
  outlets	
  are	
  oper-­‐

with	
  the	
  human	
  population,	
   lack	
  of	
  access	
  to	
  professional	
  diagnosis	
  spurs	
  self-­‐medication,	
  with	
  farmers	
  
purchasing	
  antibiotics	
  from	
  retail	
  pharmacies	
  in	
  an	
  environment	
  of	
  limited	
  veterinary	
  services.	
  Reducing	
  
demand	
  through	
  improved	
  sanitation	
  and	
  restricting	
  use	
  to	
  when	
  antibiotics	
  are	
  needed	
  are	
  policy	
  options	
  
that	
  deserve	
  greater	
  exploration.	
  

Efforts to Address Antibiotic Resistance

Kenya	
  has	
  an	
  array	
  of	
  policies	
  that,	
  while	
  not	
  directly	
  aimed	
  at	
  containing	
  antibiotic	
  resistance,	
  have	
  
proven	
  effective	
  at	
  reducing	
  the	
  demand	
  for	
  and	
  associated	
  irrational	
  use	
  of	
  antibiotics	
  in	
  other	
  countries.	
  
They	
   include	
   adoption	
   of	
   the	
  WHO-­‐recommended	
   	
   type	
   b	
   (Hib)	
   and	
   10-­‐valent	
  
pneumococcal	
  conjugate	
  vaccines	
  to	
  prevent	
  frequent	
  causes	
  of	
  pneumonia;	
  the	
  launch	
  of	
  national	
  hospi-­‐

humans	
  and	
  antibiotic	
  residues	
  in	
  livestock.	
  Other	
  facility-­‐based	
  measures,	
  such	
  as	
  professional	
  education	
  
-­‐

oughly	
  evaluated	
  for	
  their	
  effectiveness	
  in	
  Kenya.

Surveillance.	
  National	
  surveillance	
  for	
  antibiotic	
  resistance	
  is	
  a	
  low	
  government	
  priority—lower	
  than	
  
microbiology	
  services	
  for	
  patient	
  care.	
  However,	
  efforts	
  exist	
  within	
  Kenya	
  to	
  provide	
  quality	
  surveillance	
  

-­‐

Programme),	
  and	
  tracking	
  drug	
  resistance,	
  use	
  and	
  MRSA	
  infections	
  at	
  Aga	
  Kahn	
  University	
  Hospital	
  in	
  Nai-­‐
robi.	
  The	
  Department	
  of	
  Veterinary	
  Services	
  monitors	
  antibiotic	
  residue	
  in	
  agricultural	
  products	
  for	
  pur-­‐
poses	
  of	
  food	
  safety,	
  and	
  the	
  Kenya	
  Medical	
  Research	
  Institute	
  started	
  a	
  country-­‐wide	
  surveillance	
  study	
  on	
  
antibiotic	
  resistance	
  rates	
  in	
  poultry.	
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Vaccines	
  and	
  prevention.	
  Vaccines	
  are	
  among	
  the	
  best	
  ways	
  to	
  prevent	
  bacterial	
  disease.	
  In	
  2001,	
  Ke-­‐

dramatically	
  cutting	
   the	
  annual	
   incidence	
  of	
  Hib	
  meningitis	
   from	
  71	
  to	
  8	
  and	
  Hib	
  pneumonia	
   from	
  296	
  

coverage	
  expands	
  for	
  these	
  vaccines,	
  mortality	
  is	
  expected	
  to	
  be	
  cut	
  by	
  half	
  in	
  young	
  children	
  (English	
  and	
  
Scott	
  2008).	
  

Insurance	
  and	
  access.	
  Who	
  pays	
  for	
  healthcare—for	
  antibiotics,	
  for	
  vaccines	
  and	
  for	
  services	
  in	
  gen-­‐

whether	
  to	
  seek	
  formal	
  healthcare,	
  purchase	
  a	
  drug	
  directly,	
  or	
  visit	
  an	
  informal	
  provider.	
  To	
  improve	
  the	
  

eventually	
  to	
  provide	
  universal	
  healthcare,	
  including	
  medicines.	
  An	
  estimated	
  seven	
  percent	
  of	
  the	
  popula-­‐

or	
  expanded	
  membership.	
  

Infection	
  control.	
  
on	
  infection	
  control	
  in	
  December	
  2010.	
  The	
  policy	
  calls	
  prevention	
  and	
  control	
  of	
  infections	
  ‘essential	
  cor-­‐

GARP–Kenya Research

-

two areas not well studied in Kenya:

 

Ecumenical Pharmaceutical Network, Donna Kusemererwa (PI) 

-
sumer were gathered, along with information on the volumes of antibiotics stocked at various 
district hospitals. Researchers also surveyed the knowledge and perceptions of health workers 
in hospitals to inform interventions focused on raising awareness and conducting education cam-
paigns. The results from this study are found in Part IV (Antibiotic Use and Supply Chain). 

-

 

Kenya Medical Research Institute, Centre for Microbiology Research, Samuel Kariuki (PI), and University 
of Nairobi, Patrick Irungu (PI)

 This pilot study lays the groundwork for ongoing surveillance of antimicrobial resistance and use 
Salmonella spp, Campylobacter spp, 

Escherichia coli, and Enterococcus spp isolates collected from healthy livestock and animal products 
found at retail meat outlets. Second, it assessed whether low or high resistance patterns were 
correlated with demographic and behavioural factors of animal husbandry, including the volumes 

III (Burden of Disease and Antibiotic Resistance) and IV (Antibiotic Use and Supply Chain). 
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As	
  part	
  of	
  its	
  vision,	
  the	
  policy	
  intends	
  to	
  respond	
  to	
  resistance	
  by	
  providing	
  guidance	
  to	
  healthcare	
  work-­‐
ers	
  on	
  ensuring	
  the	
  safe	
  management	
  of	
  infectious	
  conditions.	
  Although	
  these	
  guidelines	
  are	
  an	
  important	
  
step	
  towards	
  national	
  recognition	
  of	
  the	
  issue,	
  their	
  ability	
  to	
  lower	
  rates	
  of	
  hospital-­‐acquired	
  infections	
  
and	
  reduce	
  the	
  development	
  of	
  antibiotic	
  resistance	
  is	
  unknown.	
  

Recommendations:  

Resistance

Ideally,	
  new	
  policies	
  would	
  be	
  designed	
  to	
  improve	
  access	
  to	
  antibiotics	
  where	
  it	
  is	
  lacking	
  and	
  where	
  
the	
  drugs	
  might	
  save	
  lives,	
  at	
  the	
  same	
  time	
  curtailing	
  use	
  where	
  these	
  drugs	
  are	
  unnecessary.	
  Unfortunate-­‐
ly,	
   the	
  evidence	
  supporting	
   interventions	
   invariably	
  comes	
  primarily	
  or	
  exclusively	
   from	
  outside	
  Kenya,	
  
and	
  only	
  a	
  small	
  amount	
  from	
  other	
  low-­‐	
  and	
  middle-­‐income	
  countries.	
  As	
  a	
  result,	
  the	
  approaches	
  that	
  
are	
  emphasised	
  generally	
  do	
  not	
  concern	
  improving	
  access.	
  With	
  awareness	
  of	
  potential	
  adverse	
  effects	
  on	
  

	
  Three	
  main	
  approaches	
  are	
  applicable	
  in	
  Kenya:	
  

	
  increased	
  use	
  of	
  vaccines	
  that	
  reduce	
  disease	
  and,	
  therefore,	
  the	
  demand	
  for	
  antibiotics;

	
  improved	
  infection	
  control,	
  including	
  procedures	
  (e.g.,	
  hand	
  hygiene,	
  checklists)	
  and	
  infor-­‐
mation	
  (e.g.,	
  guidelines,	
  feedback),	
  particularly	
  in	
  hospitals;	
  and

	
  education	
  and	
  public	
  awareness	
  campaigns	
  for	
  providers	
  and	
  consumers.

The	
  success	
  of	
  all	
  approaches	
  is	
  dependent	
  on	
  better	
  information	
  from	
  microbiology	
  laboratories,	
  in	
  

standardizing	
  methods	
  must	
  be	
  determined,	
  but	
  without	
  knowing	
  where	
  we	
  are	
  with	
  antibiotic	
  use	
  and	
  
resistance	
  and	
  a	
  way	
  to	
  monitor	
  changes	
  over	
  time	
  and	
  different	
  between	
  places,	
  we	
  will	
  never	
  know	
  what	
  
is	
  and	
  is	
  not	
  working.

Three	
  additional	
  approaches	
  deserve	
  mention	
  though	
  they	
  are	
  not	
  immediately	
  implementable.	
  They	
  
are:	
  

	
  Increased	
  use	
  of	
  (and	
  improved)	
  diagnostics,	
  to	
  better	
  target	
  antibiotic	
  use,

	
  

	
  Developing	
  economic	
  incentives	
  (which	
  may	
  involve	
  subsidies)	
  to	
  encourage	
  better	
  use	
  of	
  
antibiotics

In	
  March	
  2011,	
  the	
  Global	
  Antibiotic	
  Resistance	
  Partnership	
  (GARP)–Kenya	
  Working	
  Group,	
  in	
  collabo-­‐
ration	
  with	
   the	
  Center	
   for	
  Disease	
  Dynamics,	
  Economics	
  &	
  Policy	
   (CDDEP),	
   convened	
  a	
  policy	
  develop-­‐
ment	
  workshop	
  to	
  identify	
  ways	
  stakeholders	
  across	
  diverse	
  sectors	
  and	
  specialties	
  could	
  respond	
  to	
  the	
  
emergence	
  of	
  antibiotic	
  resistance.	
  The	
  summary	
  table	
  (Table	
  1)	
  outlines	
  the	
  policy	
  actions	
  discussed,	
  their	
  

-­‐
dations	
  as	
  necessary	
  will	
  be	
  an	
  important	
  aspect	
  of	
  the	
  next	
  phase	
  of	
  the	
  GARP–Kenya	
  agenda.	
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Focus Areas 
In	
  addition	
  to	
  producing	
  necessary	
  information	
  on	
  which	
  to	
  proceed,	
  the	
  recommendations	
  are	
  aimed	
  

at	
  reducing	
  the	
  need	
  for	
  antibiotics	
  and	
  better	
  targeting	
  of	
  antibiotics.	
  Both	
  approaches	
  should	
  lower	
  overall	
  

	
  surveillance	
  and	
  monitoring,

	
  training	
  and	
  education,

	
  vaccination,

	
  quality	
  control	
  and	
  supply	
  chain	
  improvements	
  and

	
  veterinary	
  use	
  of	
  antibiotics.

Surveillance	
   and	
  Performance	
  Monitoring.	
   Although	
   antibiotic	
   resistance	
   surveillance	
   and	
   perfor-­‐
mance	
  monitoring	
  do	
  not	
  themselves	
  produce	
  change,	
  without	
  knowing	
  the	
  levels	
  or	
  trends	
  of	
  antibiotic	
  
resistance	
  or	
  how	
  key	
  actors	
  are	
  performing,	
  it	
  is	
  impossible	
  to	
  make	
  rational	
  recommendations	
  or	
  monitor	
  

within	
  the	
  country	
  and	
  between	
  pathogens.	
  This	
  is	
  particularly	
  worrying	
  in	
  countries	
  like	
  Kenya,	
  where	
  the	
  
majority	
  of	
  infectious	
  diseases	
  are	
  empirically	
  diagnosed	
  and	
  patient	
  management	
  often	
  depends	
  on	
  early,	
  
appropriate	
  antibiotic	
  administration.	
  

Surveillance	
  of	
  antibiotic	
  use	
  (including	
  indications)	
  and	
  of	
  antibiotic	
  resistance	
  is	
  recommend-­
ed.	
  Models	
  that	
  could	
  be	
  adapted	
  for	
  Kenya	
  are	
  available	
  and	
  should	
  be	
  considered.

Training	
  and	
  Education.	
  Training	
  and	
  education	
  can	
  target	
  healthcare	
  staff	
  at	
  hospitals	
  and	
  dispensa-­‐
ries,	
  clinicians	
  and	
  other	
  prescribing	
  health	
  workers,	
  and	
  chemists	
  and	
  workers	
  in	
  private	
  pharmacies,	
  all	
  
of	
  who	
  can	
  be	
  sources	
  of	
  health	
  advice	
  and	
  treatment.	
  These	
  groups	
  receive	
  varying	
  amounts	
  of	
  information	
  
on	
  antibiotic	
  use	
  and	
  resistance.

lists	
  (EMLs)	
  in	
  Kenya	
  is	
  cited	
  as	
  a	
  model	
  example,	
  up-­‐to-­‐date	
  guideline	
  revisions	
  are	
  poorly	
  communicated	
  
and	
  the	
  documents	
  are	
  hard	
  to	
  access	
  within	
  facilities.	
  When	
  coupled	
  with	
  educational	
  interventions,	
  how-­‐
ever,	
  guidelines	
  can	
  improve	
  prescribing.

Vaccination.	
   -­‐
able	
  illnesses	
  such	
  as	
  pneumonia	
  and	
  diarrhoea.	
  The	
  primary	
  causes	
  of	
  most	
  cases	
  of	
  these	
  diseases—pneu-­‐
mococcus,	
   	
  type	
  B	
  (Hib)	
  and	
  rotavirus—are	
  now	
  preventable	
  through	
  vaccination.	
  

vaccination	
  can	
  also	
  decrease	
  the	
  use	
  of	
  antibiotics	
  by	
  reducing	
  the	
  need	
  for	
  them.	
  In	
  some	
  cases,	
  such	
  as	
  
acute	
  diarrhoea,	
  vaccines	
  may	
  reduce	
  unnecessary	
  and	
  inappropriate	
  antibiotic	
  use.	
  A	
  major	
  constraint	
  to	
  

-­‐
biotic	
  use	
  or	
  resistance.

Continued	
  emphasis	
  on	
  adding	
  vaccines	
  and	
  improving	
  coverage	
  are	
  recommended.	
  Strategies	
  
for	
  this	
  are	
  well	
  established,	
  as	
  are	
  the	
  challenges.	
  

Quality	
  Control	
  and	
  Supply	
  Chain	
  Improvements.	
  The	
  problem	
  of	
  antibiotic	
  resistance	
  cannot	
  be	
  ad-­‐
dressed	
  through	
  interventions	
  aimed	
  solely	
  at	
  reducing	
  antibiotic	
  use.	
   In	
  countries	
  where	
  the	
  burden	
  of	
  
infectious	
  diseases	
  remains	
  high	
  and	
  barriers	
  to	
  treatment	
  are	
  common,	
  ensuring	
  greater	
  access	
  to	
  effective	
  
antibiotics	
  is	
  important.	
  Most	
  people	
  who	
  lack	
  access	
  to	
  antibiotics	
  are	
  struggling	
  with	
  extreme	
  poverty	
  or	
  
living	
  in	
  remote	
  areas	
  and	
  may	
  face	
  the	
  highest	
  burden	
  of	
  infectious	
  disease.	
  

The	
  prevalence	
  of	
  substandard	
  antibiotics	
  in	
  Kenya	
  is	
  unknown,	
  yet	
  the	
  issue	
  of	
  poor-­‐quality	
  medicines	
  
is	
  widely	
  discussed	
  in	
  the	
  media	
  and	
  inside	
  government	
  ministries.	
  Poor-­‐quality	
  manufacturing,	
  packaging,	
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hands.

Kenya	
  essential	
  drugs	
  list	
  are	
  absent	
  or	
  in	
  short	
  supply	
  in	
  dispensaries	
  and	
  hospitals.	
  

Each	
  of	
  these	
  problems	
  has	
  been	
  addressed	
  successfully	
  in	
  other	
  low-­resource	
  settings,	
  and	
  be-­
ginning	
  this	
  process	
  is	
  recommended	
  for	
  Kenya.

Reducing	
  Veterinary	
  Use	
  of	
  Antibiotics.	
  Animals	
  require	
  antibiotics	
   for	
   treatment	
  of	
   infections,	
  but	
  
antibiotics	
  are	
  widely	
  used	
  in	
  low	
  doses	
  as	
  growth	
  promoters	
  and	
  for	
  disease	
  prophylaxis.	
  In	
  Europe,	
  it	
  has	
  
been	
  demonstrated	
  that	
  much	
  of	
  this	
  use	
  can	
  be	
  avoided	
  without	
  harming	
  animal	
  or	
  human	
  health.	
  The	
  
particular	
  actions	
  have	
  been	
  to	
  outlaw	
  the	
  use	
  of	
  antibiotics	
  for	
  growth	
  promotion,	
  to	
  prohibit	
  the	
  use	
  in	
  
animals	
  of	
  antibiotics	
  of	
  particular	
  importance	
  to	
  human	
  health	
  and	
  to	
  limit	
  antibiotic	
  residues	
  permitted	
  
in	
  food.	
  Since	
  2010,	
  the	
  Kenyan	
  government	
  has	
  prohibited	
  the	
  use	
  of	
  chloramphenicol	
  and	
  nitrofurans	
  in	
  
food-­‐producing	
  animals,	
  including	
  for	
  use	
  in	
  growth	
  promotion	
  but	
  little	
  is	
  known	
  about	
  how	
  effective	
  this	
  
ban	
  has	
  been.

As	
  with	
  human,	
  increased	
  adoption	
  and	
  coverage	
  with	
  appropriate	
  animal	
  vaccines	
  is	
  also	
  important	
  
and	
  a	
  strategy	
  welcomed	
  by	
  Kenyan	
  farmers.	
  

Additional	
   Strategies.	
   Three	
   additional	
   strategies	
   would	
   support	
   the	
   four	
   critical	
   areas	
   described	
  
above—monitoring	
  and	
  surveillance,	
  training	
  and	
  education,	
  vaccination,	
  and	
  quality	
  control	
  and	
  supply	
  
chain	
  improvements—but	
  require	
  further	
  development	
  and	
  detail	
  before	
  being	
  recommended.	
  All	
  may	
  be	
  
addressed	
  in	
  the	
  next	
  phase	
  of	
  GARP.

	
  improved	
  microbiology	
  services	
  and	
  rapid	
  diagnostic	
  testing;

	
  chemist	
  accreditation;	
  and

	
  stronger	
  medicine	
  and	
  therapeutic	
  committees	
  in	
  hospitals.

Summary Table of Policy Options
Addressing	
   antibiotic	
   resistance	
   requires	
   action	
   by	
   hospitals,	
   the	
   community,	
   livestock	
   producers,	
  

health	
  workers	
  and	
  the	
  government.	
  The	
  table	
  below	
  presents	
  the	
  major	
  action	
  items	
  recommended	
  by	
  
the	
  GARP–Kenya	
  Working	
  Group	
  and	
  additional	
  stakeholders.	
  These	
  will	
  be	
  taken	
  up	
  in	
  the	
  next	
  phase	
  of	
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The	
   global	
   problem	
   of	
   antimicrobial	
   resis-­‐
tance	
  is	
  particularly	
  pressing	
  in	
  developing	
  
countries,	
  where	
  the	
  infectious	
  disease	
  bur-­‐

den	
  is	
  high	
  and	
  cost	
  constrains	
  the	
  replacement	
  of	
  
older	
  antibiotics	
  with	
  newer,	
  more	
  expensive	
  ones,	
  
even	
  when	
  the	
  older	
  ones	
  are	
  no	
   longer	
  effective.	
  
Gastrointestinal,	
   respiratory,	
   sexually	
   transmit-­‐
ted,	
   and	
   hospital-­‐acquired	
   infections	
   are	
   lead-­‐
ing	
  causes	
  of	
  disease	
  and	
  death	
  in	
  the	
  developing	
  
world.	
   Management	
   of	
   all	
   these	
   conditions	
   has	
  
been	
  compromised	
  to	
  some	
  extent	
  by	
  the	
  appear-­‐
ance	
  and	
  spread	
  of	
  resistance,	
  but	
  the	
  most	
  severe	
  
effects	
  are	
  yet	
  to	
  come.	
  Actions	
  taken	
  now	
  can	
  slow	
  
the	
  spread	
  of	
  resistance	
  without	
  impairing	
  access	
  
to	
  antibiotics	
  when	
  they	
  are	
  appropriate.	
  These,	
  as	
  
well	
  as	
  extending	
  access	
  where	
  it	
  currently	
  is	
  inad-­‐
equate,	
  are	
  the	
  aims	
  of	
  the	
  Global	
  Antibiotic	
  Resis-­‐
tance	
  Partnership.	
  

Drug	
  resistance	
  is	
  usually	
  viewed	
  as	
  a	
  medical	
  
problem,	
  but	
  the	
  causes	
  of	
  resistance—at	
  least	
  the	
  
pace	
  of	
  escalation—are	
  also	
  cultural	
  and	
  economic.	
  
In	
  hospitals	
  and	
  clinics,	
  large	
  pharmacies	
  and	
  small	
  
shops	
   that	
   sell	
   drugs,	
   healthcare	
   providers	
   and	
  

-­‐
wise)	
  to	
  do	
  what	
  is	
  best	
  for	
  their	
  health	
  and	
  their	
  
bottom	
   lines.	
   Because	
   antibiotics	
   are	
   considered	
  
generally	
   safe	
   (despite	
   some	
   adverse	
   reactions),	
  

user	
  has	
  an	
  incentive	
  to	
  weigh	
  the	
  long-­‐term	
  soci-­‐
etal	
  impact	
  of	
  using	
  antibiotics,	
  particularly	
  when	
  
alternative	
  treatments	
  are	
  few	
  or	
  nonexistent	
  and	
  
the	
  consequences	
  are	
   likely	
   to	
  occur	
  sometime	
   in	
  
the	
   future	
   to	
   people	
   unknown.	
   Standard	
   govern-­‐
ment	
   responses,	
   such	
   as	
   increasing	
   surveillance	
  
and	
   launching	
   public	
   information	
   campaigns	
   on	
  
the	
   hazards	
   of	
   resistance,	
  while	
   a	
   necessary	
   part	
  
of	
  an	
  overall	
  policy	
  response,	
  are	
  unlikely	
  to	
  work	
  
on	
  their	
  own.	
  To	
  be	
  effective,	
  policy	
  solutions	
  must	
  
alter	
  incentives	
  for	
  patients,	
  physicians	
  and	
  others	
  

-­‐
terests.	
  Evaluating	
  policy	
  solutions	
  involves	
  under-­‐
standing	
   the	
   epidemiology	
   of	
   infectious	
   diseases	
  
in	
  populations	
   and	
  making	
   sure	
   that	
   changes	
   are	
  

-­‐
ately	
  and	
   in	
   the	
   longer	
   term.	
  Research	
  evaluating	
  

step.	
   Translating	
   these	
   policy	
   solutions	
   to	
   policy	
  
action	
  is	
  the	
  second.	
  

Antibiotic	
   resistance	
   does	
   not	
   top	
   any	
   list	
   of	
  
national	
  problems,	
  nor	
  should	
   the	
  strategies	
  pro-­‐
posed	
   drain	
   resources	
   from	
   more	
   pressing	
   con-­‐
cerns.	
  At	
   its	
  best,	
  controlling	
  antibiotic	
  resistance	
  
should	
  not	
  result	
  in	
  extra	
  costs.	
  In	
  the	
  long	
  run—
and	
  maybe	
  even	
  in	
  the	
  shorter	
  term—it	
  will	
  likely	
  
save	
  money	
  and	
  save	
  lives.

GARP,	
   funded	
   through	
  a	
   grant	
   from	
   the	
  Bill	
  &	
  

phase	
  one	
  in	
  2009-­‐2010—India,	
  South	
  Africa,	
  Ke-­‐
nya	
  and	
  Vietnam—following	
  similar,	
  but	
  not	
  iden-­‐
tical,	
  pathways.	
  In	
  Kenya,	
  after	
  assembling	
  and	
  re-­‐
viewing	
   as	
  much	
   related	
   information	
  as	
   could	
  be	
  
found	
   (including	
   the	
   results	
   from	
   GARP-­‐funded	
  
studies),	
  the	
  Kenya	
  Working	
  Group	
  has	
  developed	
  
the	
  short	
  list	
  of	
  possible	
  policy	
  strategies	
  found	
  at	
  
the	
  end	
  of	
   this	
  report.	
   	
  They	
  have	
  consulted	
  with	
  
additional	
   stakeholders,	
   international	
   advisors,	
  
and	
   the	
   Center	
   for	
  Disease	
  Dynamics,	
   Economics	
  
&	
  Policy	
  (CDDEP)	
   in	
  Washington,	
  D.C.	
  during	
  this	
  
process.	
  The	
  proposals	
  address	
  weaknesses	
  in	
  how	
  
antibiotics	
  are	
  regulated	
  and	
  managed,	
  how	
  coun-­‐
tries	
  track	
  antibiotic	
  use	
  and	
  resistance,	
  and	
  alter-­‐
native	
  means	
   to	
  reduce	
  demand	
   for	
  antibiotics.	
  A	
  

each	
  recommendation	
  over	
  the	
  next	
  year,	
  followed	
  
by	
  supportive	
  activities	
  and	
  research	
  in	
  the	
  second	
  
phase	
  of	
  the	
  initiative.	
  

One	
  of	
   the	
  visions	
   for	
  GARP	
   is	
   the	
  creation	
  of	
  
a	
  global	
  network	
  of	
  low-­‐	
  and	
  middle-­‐income	
  coun-­‐
try	
  professionals	
   interested	
   in	
  pursuing	
  solutions	
  
to	
  antibiotic	
  resistance	
  and	
  access	
  problems.	
   	
  En-­‐

-­‐

(GARP)
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cant	
  amount	
  of	
  information	
  sharing	
  and	
  reviewing	
  
has	
  taken	
  place	
  across	
  the	
  four	
  founding	
  countries,	
  
and	
   the	
  GARP-­‐Kenya	
  Working	
  Group	
  has	
  been	
  an	
  
important	
  part	
  of	
  this.	
  	
  As	
  the	
  partnership	
  grows—
both	
   in	
  added	
  countries	
  and	
  deepening	
  expertise	
  
and	
   experience—the	
   sharing	
   aspect	
   will	
   be	
   fos-­‐
tered	
  and	
  is	
  bound	
  to	
  become	
  more	
  important.

A	
   second	
  major	
   thrust	
   of	
   GARP	
   is	
   developing	
  
tools	
   that	
   can	
   be	
   used	
   in	
   countries	
   all	
   over	
   the	
  

disease-­‐modeling	
   framework	
   to	
  explore	
   the	
  costs	
  

improved	
  access	
  to	
  drugs	
  and	
  interventions	
  to	
  re-­‐
duce	
  resistance.

(DRI),	
  actually	
  a	
  family	
  of	
  indexes	
  that	
  can	
  be	
  used	
  
to	
  assist	
  countries	
  in	
  gauging	
  their	
  efforts	
  against	
  
drug	
   resistance	
   over	
   time	
   and	
   in	
   comparison	
   to	
  
other	
  countries.	
  	
  DRIs	
  can	
  be	
  calculated	
  for	
  units	
  as	
  
small	
  as	
  single	
  hospitals	
  or	
  as	
  large	
  as	
  countries	
  or	
  
regions.	
  On	
  a	
  practical	
  level,	
  DRI	
  data	
  are	
  also	
  criti-­‐
cal	
   to	
   informing	
   evidence-­‐based	
   development	
   of	
  
national	
  treatment	
  guidelines,	
  essential	
  drug	
  lists,	
  
and	
  hospital	
  formularies.	
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T -­‐
ment	
   and	
   health	
   system	
   as	
   a	
   context	
   in	
  

which	
  to	
  view	
  the	
  situation	
  of	
  antibiotic	
  resistance.	
  
It	
  presents	
  information	
  on	
  national	
  health	
  policies,	
  

mechanisms.	
  Their	
  presence	
  and	
  utilisation	
  within	
  
the	
   system	
   are	
   discussed	
   in	
   relation	
   to	
   access	
   to	
  
essential	
  medicines	
  and	
  hospital	
  infection	
  control,	
  
with	
  a	
  particular	
  focus	
  on	
  antibiotics.	
  

Demographics and Economy

Demographic Context
Kenya	
  has	
  an	
  estimated	
  population	
  of	
  39	
  mil-­‐

lion,	
  68	
  percent	
  of	
  whom	
  live	
  in	
  rural	
  areas	
  (Kenya	
  
-­‐

rely	
   on	
   agriculture	
   for	
   their	
   livelihoods,	
   yet	
   only	
  
about	
  17	
  percent	
  of	
  the	
  total	
  land	
  area	
  has	
  agricul-­‐
tural	
   potential.	
   The	
   bimodal	
   climate,	
   disparity	
   in	
  
rainfall	
   distribution	
   and	
   recurrent	
   drought	
   affect	
  
the	
   national	
   health	
   and	
   economic	
   activity,	
   which	
  
is	
   heavily	
   dependent	
   on	
   agricultural	
   productivity	
  
(Government	
  of	
  Kenya	
  2008).	
  

With	
  about	
  half	
   the	
  population	
  below	
   the	
  age	
  
of	
   15,	
   Kenya	
   has	
   a	
   high	
   dependency	
   burden,	
   de-­‐

years	
  and	
  below)	
  and	
  seniors	
  (ages	
  66	
  years	
  and	
  
above)	
  to	
  the	
  population	
  of	
  working	
  age	
  (ages	
  15	
  
to	
  65)	
  (Ministry	
  of	
  Health	
  2004).	
  The	
  youth-­‐heavy	
  
age	
  structure	
  is	
  typical	
  of	
  populations	
  experiencing	
  
high	
   fertility	
   and	
  high	
  mortality.	
  Dependency	
  dif-­‐
fers	
  around	
  the	
  country,	
  with	
  the	
  worst	
  ratios	
  in	
  ar-­‐
eas	
  with	
  the	
  largest	
  proportions	
  of	
  households	
  liv-­‐
ing	
  below	
  the	
  poverty	
   line	
  (Government	
  of	
  Kenya	
  
2008).	
  The	
  Northeastern	
  province,	
  with	
  the	
  high-­‐
est	
  poverty	
  incidence	
  and	
  the	
  highest	
  mean	
  house-­‐
hold	
  size,	
  has	
  the	
  highest	
  dependency	
  ratio,	
  at	
  132,	
  
compared	
  with	
  the	
  wealthiest	
  province,	
  Nairobi,	
  at	
  
53.	
  This	
  results	
  in	
  high	
  demand	
  for	
  social	
  services	
  
such	
  as	
  health	
  and	
  sanitation.	
  

Household	
   levels	
   of	
   education	
   and	
   living	
   con-­‐
ditions	
  have	
  demonstrated	
  impacts	
  on	
  health	
  out-­‐
comes—from	
  health	
   seeking	
  behaviour	
   to	
   indoor	
  
use	
   of	
   kerosene	
   for	
   cooking	
   and	
   consumption	
   of	
  
clean	
   water.	
   Most	
   Kenyans	
   have	
   received	
   some	
  
education.	
   However,	
   13	
   percent	
   of	
  women	
   and	
   6	
  
percent	
  of	
  men	
  aged	
  15	
  to	
  49	
  have	
  had	
  no	
  educa-­‐
tion	
  at	
  all	
  with	
   levels	
  varying	
  around	
  the	
  country	
  
(Ministry	
  of	
  Health	
  2004).	
  Housing	
  conditions	
  vary	
  
as	
  well.	
  Half	
  of	
  urban	
  households	
  have	
  electricity,	
  
compared	
  with	
  only	
  5	
  percent	
  of	
  homes	
  in	
  rural	
  ar-­‐
eas	
  (World	
  Health	
  Organization	
  2006).	
  About	
  half	
  
of	
  Kenyans	
   live	
  within	
  15	
  minutes	
  of	
   their	
  drink-­‐
ing	
  water	
  supply;	
   fully	
  half	
   live	
  farther	
  from	
  their	
  
water	
  source.	
  In	
  urban	
  areas,	
  22	
  percent	
  of	
  house-­‐
holds	
  collect	
  water	
  from	
  public	
  taps;	
  rural	
  house-­‐
holds	
  rely	
  primarily	
  on	
  springs,	
  rivers	
  and	
  streams	
  
for	
  their	
  drinking	
  water.

Economic Context
Poverty	
  levels	
  are	
  very	
  high,	
  with	
  47	
  percent	
  of	
  

the	
  population	
  living	
  on	
  less	
  than	
  US$1	
  a	
  day	
  and	
  
58	
   percent	
   on	
   less	
   than	
   US$2	
   a	
   day	
   (Ministry	
   of	
  
Health	
  2004;	
  Ministry	
  of	
  Health	
  2007).	
  The	
  gross	
  
national	
   income	
  per	
  capita	
  is	
  US$680	
  (The	
  World	
  
Bank	
   2008).	
   	
   As	
   in	
   other	
   sub-­‐Saharan	
   countries,	
  
poverty	
  remains	
  a	
  major	
  challenge.	
  Advances	
  made	
  
in	
   the	
   1970s	
   deteriorated	
   from	
   the	
   mid-­‐1980s	
  
with	
  a	
  growing	
  population	
  and	
  a	
  worsening	
  politi-­‐
cal	
  environment;	
   the	
  setback	
  ultimately	
   triggered	
  
a	
   severe	
   social	
   development	
   crisis	
   in	
   the	
   1990s	
  
(Wamai	
  2009).	
  Economic	
  growth	
  steadily	
  declined	
  
after	
   Kenya	
   embraced	
   the	
   Structural	
   Adjustment	
  
Program	
   recommended	
   by	
   the	
   World	
   Bank	
   and	
  

of	
  Health	
  2003).	
  The	
  economic	
  growth	
  rate	
  fell	
  to	
  
–0.3	
  percent	
  in	
  2000	
  (Wamai	
  2009).

Today	
   the	
  economy	
   in	
  Kenya	
  and	
   the	
  East	
  Af-­‐
rica	
  region	
  is	
  at	
  one	
  of	
  its	
  lowest	
  points	
  in	
  history.	
  
In	
   Kenya,	
   following	
   the	
   postelection	
   violence	
   in	
  
2007,	
  real	
  GDP	
  growth	
  slowed	
  to	
  less	
  than	
  2	
  per-­‐
cent	
  in	
  2008	
  from	
  7	
  percent	
  in	
  2006-­‐07	
  (Ministry	
  

further	
  hampered	
  economic	
  growth	
  in	
  2009.	
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Kenya	
  Vision	
  2030:	
  Driving	
  Change	
   in	
  National	
  

Development	
  across	
  Kenya,	
  or	
  V-­‐2030,	
  is	
  the	
  policy	
  
document	
  used	
  by	
  the	
  government	
  and	
  Ministry	
  of	
  

-­‐
opment	
   planning	
   (Ministry	
   of	
   Health	
   2005;	
  Min-­‐

-­‐

(economic,	
   social,	
   and	
  political)	
   through	
  which	
   it	
  
aims	
  to	
  transform	
  Kenya	
  into	
  a	
  rapidly	
  industrializ-­‐
ing,	
  middle-­‐income	
  nation	
  by	
  2030.	
  It	
  targets	
  a	
  rise	
  
in	
  real	
  GDP	
  growth,	
  achievement	
  of	
  the	
  Millennium	
  
Development	
  Goals	
  and	
  a	
  more	
  equitable	
   society.	
  
Notwithstanding	
  the	
  global	
  recession	
  and	
  local	
  po-­‐
litical	
  unrest,	
  the	
  government	
  says	
  it	
  is	
  committed	
  
to	
   attaining	
   the	
  V-­‐2030	
   targets	
   and	
  will	
   continue	
  

-­‐
ary	
  resources	
  to	
  the	
  social	
  pillar:	
  health,	
  education	
  
and	
   training,	
   water	
   and	
   sanitation,	
   environment,	
  
urbanisation,	
  gender	
  and	
  youth.	
  

-­‐

plans	
  to	
  shift	
  the	
  focus	
  from	
  curative	
  to	
  preventive	
  
care	
   and	
   expand	
   immunisation	
   coverage.	
   Second,	
  
it	
  mandates	
  an	
  expansion	
  of	
  medical	
  insurance	
  to	
  
reduce	
   out-­‐of-­‐pocket	
   expenditure	
   on	
   healthcare.	
  
The	
   document	
   itself,	
   however,	
   does	
   not	
   propose	
  
increased	
  funding	
   for	
  health	
  and	
  asserts	
   that	
   ‘the	
  
sector	
   is	
   already	
   receiving	
   adequate	
   budgetary	
  

commitment	
   to	
   meet	
   the	
   Abuja	
   Declaration	
   tar-­‐
get	
   for	
  national	
   spending	
  on	
  health	
   (15	
  percent),	
  
public	
  resources	
  allocated	
  to	
  health	
  are	
  inadequate	
  
(less	
  than	
  6	
  percent).

Health Indicators
Life	
   expectancy	
   in	
   Kenya	
   has	
   declined	
   in	
   the	
  

past	
  decade,	
  with	
  current	
  estimates	
  at	
  51	
  years	
  for	
  
males	
  and	
  50	
  years	
  for	
  females,	
  compared	
  with	
  55	
  
years	
  on	
  average	
  in	
  2002	
  (The	
  World	
  Bank	
  2008;	
  

Macro	
  2010).	
  Morbidity	
  and	
  premature	
  mortality	
  
rates	
  have	
  improved	
  over	
  the	
  past	
  decade,	
  but	
  re-­‐
main	
   high	
   (Ministry	
   of	
   Health	
   2004;	
   Ministry	
   of	
  

Health	
   2004;	
   Kenya	
  National	
   Bureau	
   of	
   Statistics	
  
-­‐

ity	
  rate	
  (IMR)	
  decreased	
  from	
  62	
  to	
  52	
  per	
  1,000	
  
live	
   births	
   from	
   1993	
   to	
   2009	
   (The	
  World	
   Bank	
  
2008;	
  Kenya	
  National	
  Bureau	
  of	
  Statistics	
  (KNBS)	
  

(child	
   mortality	
   rate,	
   CMR)	
   also	
   decreased	
   from	
  
120	
  deaths	
  to	
  74	
  per	
  1,000	
  live	
  births	
  from	
  2004	
  to	
  
2009	
  (World	
  Health	
  Organization	
  2006;	
  Kenya	
  Na-­‐

2010).

Mortality	
   rates	
   for	
   infants	
   and	
   children	
   are	
  
higher	
  in	
  rural	
  than	
  in	
  urban	
  areas	
  and	
  vary	
  con-­‐
siderably	
  by	
  province,	
  with	
  the	
  IMR	
  ranging	
  from	
  
44	
   in	
   the	
  Central	
  province	
   to	
  133	
   in	
  Nyanza,	
   and	
  
the	
  CMR	
  ranging	
   from	
  54	
   in	
   the	
  Central	
  province	
  
to	
  206	
  in	
  Nyanza	
  (Ministry	
  of	
  Health	
  2004;	
  Minis-­‐
try	
  of	
  Health	
  2004).	
  Children	
  born	
  to	
  women	
  with	
  
some	
   secondary	
   education	
   have	
   a	
   reduced	
   IMR	
  
of	
  44	
  per	
  1,000	
   live	
  births,	
  compared	
  with	
  97	
  for	
  
those	
   whose	
   mothers	
   did	
   not	
   complete	
   primary	
  
school.	
  

In	
   2000,	
   maternal	
   mortality—which	
   signals	
  
a	
   lack	
   of	
   access	
   to	
   healthcare—was	
   estimated	
   at	
  
1,000	
  per	
  100,000	
  live	
  births	
  (World	
  Health	
  Orga-­‐

to	
  488	
  per	
  100,000	
  live	
  births	
  (Kenya	
  National	
  Bu-­‐
-­‐

ternal	
  deaths	
  account	
  for	
  15	
  percent	
  of	
  all	
  deaths	
  of	
  
women	
  aged	
  15	
  to	
  49.	
  

Other	
  major	
   indicators	
  of	
  child	
  health	
   include	
  
vaccination	
   coverage	
   and	
   the	
   prevalence	
   of	
   mal-­‐
nutrition.	
   In	
  2009,	
  77	
  percent	
  of	
  Kenyan	
  children	
  
aged	
  12	
  to	
  23	
  months	
  had	
  received	
  all	
  recommend-­‐
ed	
  vaccinations,	
   including	
  one	
  dose	
  of	
  BCG,	
   three	
  

-­‐
ences	
  in	
  vaccination	
  coverage	
  between	
  urban	
  and	
  
rural	
   areas.	
   There	
   are,	
   however,	
   large	
   variations	
  
by	
  province	
  (Ministry	
  of	
  Health	
  2004;	
  Ministry	
  of	
  
Health	
  2004).	
   In	
  the	
  Central	
  province,	
  79	
  percent	
  
of	
  children	
  are	
  fully	
  vaccinated,	
  and	
  only	
  2	
  percent	
  
have	
  received	
  no	
  vaccinations.	
  By	
  contrast,	
   in	
   the	
  
Northeastern	
  province,	
  only	
  9	
  percent	
  of	
  children	
  
have	
   been	
   fully	
   vaccinated,	
   and	
   46	
   percent	
   have	
  
not	
  received	
  a	
  single	
  vaccination.	
  

most	
   important	
  health	
  and	
  welfare	
  problems	
   fac-­‐
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ing	
  Kenya.	
  According	
  to	
  the	
  2010	
  Demographic	
  and	
  
-­‐

weight	
   (Kenya	
   National	
   Bureau	
   of	
   Statistics	
   and	
  

7	
   percent	
   are	
   suffering	
   from	
   acute	
   malnutrition	
  
(wasting).	
  Wasting	
  is	
  extremely	
  high	
  in	
  the	
  North-­‐
eastern	
  province,	
  where	
  20	
  percent	
  of	
  children	
  are	
  
underweight	
  for	
  their	
  height.	
  

Table	
  1	
  presents	
  a	
  snapshot	
  of	
  the	
  state	
  of	
  the	
  
country.

Current Health Policies
Kenyan	
  Health	
  Policy	
  Framework.	
  Since	
  inde-­‐

-­‐
ority	
  to	
  improving	
  the	
  health	
  status	
  of	
  citizens,	
  and	
  

-­‐
mark	
  nation-­‐building	
  and	
  development	
  blueprint,	
  
the	
  1965	
  Sessional	
  Paper	
  No.	
  10,	
  on	
  African	
  social-­‐
ism	
  and	
  its	
  application	
  to	
  Kenya	
  (Ngigi	
  and	
  Macha-­‐
ria	
   2006;	
   Wamai	
   2009).	
   This	
   paper	
   recognised	
  
health	
   as	
   a	
   prerequisite	
   to	
   social	
   and	
   economic	
  
development,	
  emphasizing	
  the	
  elimination	
  of	
  dis-­‐
ease,	
  poverty	
  and	
  illiteracy	
  as	
  interconnected	
  chal-­‐

-­‐
work	
  Paper	
  has	
   guided	
   the	
  health	
   sector	
   agenda.	
  
It	
   delineates	
   the	
   long-­‐term	
   strategic	
   imperatives	
  
of	
  the	
  government	
  and	
  explicitly	
  sets	
  forth	
  that	
  the	
  

provision	
  of	
  health	
  services	
  should	
  be	
  ‘acceptable,	
  
-­‐

tive	
  services,	
  while	
  noting	
  the	
  importance	
  of	
  cura-­‐
tive	
  care.	
  

decentralisation	
  as	
  a	
  primary	
  health	
  management	
  

documents	
  called	
  the	
  National	
  Health	
  Sector	
  Stra-­‐
tegic	
   Plan	
   (see	
   below)	
   to	
   oversee	
   the	
   implemen-­‐
tation	
   process	
   (Ministry	
   of	
   Health	
   2005).	
   Health	
  
sector	
   planning	
   is	
   also	
   informed	
   by	
   economic	
  
and	
   structural	
   strategies	
   adopted	
   by	
   the	
   govern-­‐
ment.	
   The	
   most	
   important	
   reforms	
   include	
   the	
  
2005	
   medium-­‐term	
   Poverty	
   Reduction	
   Strategy	
  
Paper,	
  stipulated	
  as	
  part	
  of	
   the	
   lending	
  criteria	
  of	
  
the	
   World	
   Bank	
   and	
   the	
   International	
   Monetary	
  

economic	
   development	
   policy,	
   V-­‐2030	
   (Govern-­‐
ment	
  of	
  Kenya	
  2000;	
  Government	
  of	
  Kenya	
  2005).	
  
The	
  Poverty	
  Reduction	
  Strategy	
  Paper	
  states	
   that	
  
the	
  healthcare	
  system	
  in	
  its	
  current	
  form	
  operates	
  

supply,	
  personnel	
  development,	
  and	
  facility	
  utilisa-­‐
tion.	
  Medicines	
  were	
  deemed	
  the	
  most	
  promising	
  
area	
   for	
   improvement,	
   particularly	
   in	
   their	
   selec-­‐

National	
   Health	
   Sector	
   Strategic	
   Plan	
  
(NHSSP). -­‐

-­‐
cy	
  agenda	
  as	
  articulated	
  in	
  the	
  Kenya	
  Health	
  Policy	
  

Population (2010) 39 million

Population growth rate (2001–2007) 3%

Life expectancy (2004) 51 years (male), 50 years (female)

Gross national income per capita (2007) US$680

Child (under 5 years) mortality rate (2009) 74 per 1,000

Maternal (15–49 years) mortality rate (2009) 488 per 100,000

Population living in poverty (<US$1 per day) (2006) 47%

Population with access to clean water (2003) 45%

Adult literacy rate (2000) 74% 

Sources: Kenya Demographic and Health Survey 2003 (Ministry of Health 2004), Kenya Demographic and Health Survey 2008-
2009 (Kenya National Bureau of Statistics and ICF Macro 2010), World Summit for Children Indicators – Kenya 2003 (World 
Summit for Children 2003), Kenya at a Glance (The World Bank 2008), Country Health System Fact Sheet Kenya (World Health Or-
ganization 2006), Kenya 2009 Population and Housing Census Highlights (Kenya National Bureau of Statistics and ICF Macro 2010).
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-­‐

-­‐
care	
  package,	
  and	
  decentralise	
  healthcare	
  delivery	
  
through	
   redistribution	
   of	
   health	
   services	
   to	
   rural	
  
areas.	
  It	
  was	
  evaluated	
  in	
  2004	
  by	
  an	
  external	
  team	
  
of	
  consultants,	
  who	
  found	
  that	
   ‘the	
  overall	
   imple-­‐
mentation	
   of	
  NHSSP-­‐I	
   did	
   not	
  manage	
   to	
  make	
   a	
  

-­‐
cant	
  targets	
  and	
  indicators	
  of	
  health	
  as	
  expected	
  by	
  

In	
  other	
  words,	
  the	
  NHSSP-­‐I	
  was	
  not	
  regarded	
  
as	
  having	
  contributed	
  to	
  improving	
  the	
  health	
  sta-­‐
tus	
   of	
   Kenyans.	
   Indeed,	
   health	
   indicators	
   during	
  

downward	
   trend,	
  with	
   increased	
   child	
   and	
   infant	
  

contribution	
  to	
  healthcare,	
  going	
   from	
  US$12	
  per	
  
person	
  in	
  1990	
  to	
  US$6	
  in	
  2002.

To	
   improve	
   the	
   delivery	
   of	
   health	
   services,	
  
the	
  Ministry	
  of	
  Health	
   reviewed	
  problems	
  within	
  
NHSSP-­‐I	
  and	
  recommended	
  changes,	
  spelled	
  out	
  in	
  
the	
  second	
  version	
  of	
  the	
  policy.	
  NHSSP-­‐II	
  empha-­‐
sises	
  better	
  coordination	
  of	
  health	
  services	
  across	
  
the	
   country	
   and	
   adopts	
   a	
   sector-­‐wide	
   approach,	
  
called	
   SWAp,	
   to	
   bring	
   together	
   government,	
   do-­‐

stakeholders	
  to	
  support	
  health	
  priorities.	
  In	
  2006,	
  

to	
  implement	
  SWAp,	
  and	
  17	
  leading	
  donors	
  devel-­‐
oped	
  the	
  Joint	
  Assistance	
  Strategy	
  (2007–2012)	
  in	
  
2007	
  (Wamai	
  2009).	
  

Millennium	
  Development	
   Goals	
   (MDGs).	
  Ke-­‐
nya	
   adopted	
   the	
   Millennium	
   Declaration	
   in	
   Sep-­‐
tember	
  2000,	
  agreeing	
  that	
  the	
  Millennium	
  Devel-­‐
opment	
   Goals	
   be	
   attained	
   by	
   2015	
   (Government	
  
of	
   Kenya	
   2008).	
   In	
   2004,	
   the	
   country	
   launched	
  

There	
   followed	
  a	
  shift	
   in	
   resources	
   for	
  social	
  and	
  
economic	
  sectors	
  linked	
  to	
  the	
  MDGs,	
  from	
  56	
  per-­‐
cent	
  of	
  the	
  budget	
  in	
  2004–2005	
  to	
  64	
  percent	
  in	
  
2007–08.	
  The	
  MDG	
  Needs	
  Assessment	
  Study,	
  con-­‐
ducted	
  in	
  2005,	
  aimed	
  to	
  determine	
  how	
  the	
  coun-­‐

in	
   the	
  budgeting	
  and	
  planning	
  process.	
  A	
   cabinet	
  
directive	
   issued	
   in	
   2005	
   requires	
   all	
   government	
  

policies	
   and	
   budgets.	
   In	
   a	
   prime	
   example	
   of	
   this	
  
effort,	
   the	
   2009–2012	
  Medium-­‐Term	
   Plan,	
   which	
  

-­‐
tion,	
   explicitly	
   recognises	
   the	
   MDGs	
   as	
   priorities	
  
within	
   the	
   three	
  development	
  pillars	
   (Ministry	
  of	
  

As	
  a	
   result,	
   the	
  MDGs	
  have	
  become	
  central	
   to	
  
allocating	
  resources	
  and	
  forming	
  national	
  develop-­‐
ment	
   plans.	
   Although	
   it	
   is	
   unlikely	
   that	
   the	
   goals	
  
will	
  be	
  fully	
  met	
  by	
  2015,	
  they	
  provide	
  impetus	
  for	
  
investment	
  in	
  the	
  health	
  of	
  Kenyans	
  (Government	
  
of	
  Kenya	
  2008).	
  Three	
  of	
  the	
  MDGs	
  prioritised	
  by	
  
the	
   government—reduction	
   of	
   child	
   mortality,	
  
improvement	
   of	
   maternal	
   health,	
   and	
   combating	
  
HIV/AIDS	
   and	
   other	
   diseases—are	
   dependent	
   in	
  
part	
  on	
  the	
  availability	
  of	
  effective	
  antibiotics	
  and	
  
thus	
   involve	
   the	
   problem	
   of	
   antibiotic	
   resistance	
  
(Bennish	
  and	
  Khan	
  2010).	
  Additionally,	
  reduction	
  
in	
  disease	
  and	
  mortality	
  associated	
  with	
  child	
  and	
  

-­‐
ing	
  the	
  need	
  for	
  antibiotics.

Organisation and Distribution  
of Services

There	
  are	
   three	
  main	
  sources	
  of	
  healthcare	
   in	
  
Kenya:	
  (1)	
  the	
  public	
  sector,	
  headed	
  by	
  the	
  Ministry	
  
of	
  Public	
  Health	
  and	
  Sanitation	
  and	
  the	
  Ministry	
  of	
  

-­‐

providers.	
  According	
  to	
  the	
  most	
  recently	
  available	
  
Health	
  Management	
  Information	
  System	
  data,	
  Ke-­‐
nya	
  has	
  more	
  than	
  5,000	
  health	
   facilities,	
  41	
  per-­‐
cent	
  of	
  which	
  are	
  run	
  by	
  the	
  government,	
  15	
  per-­‐
cent	
   by	
   nongovernmental	
   organisations	
   (NGOs)	
  
and	
   43	
   percent	
   by	
   private	
   or	
   mission	
   providers	
  
(Wamai	
  2009).	
  The	
  public	
  sector	
  controls	
  about	
  79	
  
percent	
  of	
  health	
  centres,	
  92	
  percent	
  of	
  subhealth	
  
centres	
  and	
  60	
  percent	
  of	
  dispensaries	
  (Ngigi	
  and	
  
Macharia	
  2006).	
  NGOs	
  and	
  mission	
  organisations	
  
are	
  dominant	
  in	
  health	
  clinics	
  and	
  specialty	
  medi-­‐
cal	
   facilities	
   (94	
  percent).	
   The	
  public	
   and	
  private	
  
sectors	
  have	
  about	
  equal	
  shares	
  of	
  hospital	
  control.	
  

*  In 2008 the Ministry of Health split into two ministries. 
‘Ministry of Health’ refers to the single pre-2008 ministry 
and ‘Ministries of Health’ refers to the two ministries 
post-2008. In places, the document refers to both minis-
tries by their full names. 
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Public	
   healthcare	
   is	
   implemented	
   through	
   a	
  

village	
  dispensaries	
  and	
  health	
  centres,	
  up	
  to	
  sub-­‐
district	
  hospitals,	
  district	
  hospitals,	
  provincial	
  hos-­‐

Kenyatta	
  National	
  Hospital	
  and	
  Moi	
  Teaching	
  Hos-­‐

combined,	
   accounts	
   for	
  more	
   than	
   58	
   percent	
   of	
  
health	
   services	
   in	
   the	
   country,	
   providing	
   mainly	
  
curative	
  health	
  services.	
  No	
  estimate	
  exists	
  of	
  the	
  
population	
  covered	
  by	
  these	
  services.	
  The	
  govern-­‐
ment	
  supervises	
  and	
  coordinates	
  NGO	
  work	
  in	
  col-­‐
laboration	
  with	
  local	
  authorities.

At	
  the	
  national	
  level,	
  the	
  mandate	
  for	
  supervi-­‐
sion	
  and	
  coordination,	
  development	
  of	
  policies	
  and	
  
mobilisation	
  of	
  resources	
  rests	
  with	
  the	
  Ministries	
  
of	
  Health.	
  The	
  original	
  ministry	
  was	
  split	
  into	
  two	
  
sections,	
  the	
  Ministry	
  of	
  Public	
  Health	
  and	
  Sanita-­‐
tion	
  and	
  the	
  Ministry	
  of	
  Medical	
  Services,	
  following	
  
the	
   formation	
  of	
   a	
   coalition	
  government	
   in	
  2008.	
  
The	
   rationale	
  behind	
   the	
  divide	
  was	
  power	
   shar-­‐
ing,	
   causing	
   the	
   government	
   to	
   double	
   its	
  minis-­‐
terial	
   portfolios	
   (Wamai	
  2009).	
  This	
  has	
   resulted	
  
in	
   politicisation	
   of	
   service	
   provision,	
   competition	
  
for	
   resources	
   and	
   lowered	
   morale	
   among	
   senior	
  
planners	
  and	
  district	
  managers	
  torn	
  between	
  alle-­‐
giances	
  as	
  the	
  departments	
  were	
  reorganised	
  into	
  
parallel	
   management	
   structures.	
   They	
   also	
   share	
  
a	
  common	
  budget	
  that	
  has	
  not	
  increased	
  in	
  corre-­‐
spondence	
  to	
  the	
  expansion.	
  At	
  present,	
  there	
  are	
  

this	
  split,	
  and	
  it	
  is	
  not	
  clear	
  how	
  aspects	
  related	
  to	
  
the	
   Child	
   Health	
   Programme,	
   National	
   AIDS/STI	
  
Control	
   Programme,	
   medical	
   research,	
   the	
   phar-­‐
maceutical	
  supply	
  chain,	
  and	
  other	
  areas	
  of	
  health	
  
services	
   related	
   to	
   essential	
  medicines	
  and	
   infec-­‐
tious	
  diseases	
  are	
  managed	
  between	
  the	
  two	
  new	
  
ministries.	
  

Kenya	
   has	
   eight	
   provinces	
   divided	
   into	
   lower	
  
levels	
  of	
  administration	
  called	
  districts,	
  which,	
  un-­‐
der	
   the	
   decentralisation	
   programme,	
   are	
   respon-­‐
sible	
  for	
  delivering	
  health	
  services	
  and	
  implement-­‐
ing	
   health	
   programmes.	
   The	
   provincial	
   tier	
   acts	
  
as	
  an	
  intermediary	
  between	
  the	
  health	
  ministries	
  
and	
   the	
   districts,	
   overseeing	
   the	
   implementation	
  
of	
  health	
  policy	
  at	
  the	
  district	
   level	
  and	
  assuming	
  
responsibility	
   for	
   maintaining	
   quality	
   standards	
  
(Ngigi	
   and	
   Macharia	
   2006).	
   Districts,	
   the	
   back-­‐
bone	
   of	
   the	
   public	
   health	
   system,	
   concentrate	
   on	
  
the	
   delivery	
   of	
   services	
   and	
   generate	
   their	
   own	
  
expenditure	
  plans	
  and	
  budget	
  requirements	
  based	
  
on	
   guidelines	
   provided	
   by	
   the	
   health	
   ministries	
  
through	
  the	
  provinces.	
  Management	
  of	
  healthcare	
  
at	
   the	
   district	
   level—including	
   subdistrict	
   hospi-­‐
tals,	
  health	
  centres	
  and	
  dispensaries—is	
  headed	
  by	
  

-­‐
ported	
  by	
   the	
  District	
  Health	
  Management	
  Board	
  
(Ministry	
   of	
   Health	
   2007).	
   A	
   management	
   team	
  
prepares	
   technical	
   advisories	
   and	
  writes	
   the	
   dis-­‐
trict	
  health	
  plan	
   in	
   consultation	
  with	
   local	
  health	
  
leaders.	
   NGOs	
   and	
   mission	
   organisations	
   report	
  
to	
   the	
   management	
   boards,	
   which	
   report	
   to	
   the	
  
health	
  ministries	
   through	
   the	
   provincial	
   authori-­‐
ties.	
   Dispensaries	
   and	
   health	
   centres	
   handle	
   the	
  
Kenya	
   Essential	
   Package	
   for	
   Health	
   activities	
   re-­‐
lated	
  to	
  health	
  promotion	
  and	
  preventive	
  care,	
  as	
  
well	
  as	
  some	
  curative	
  services.	
  As	
  recommended	
  in	
  
the	
  NHSSP-­‐II,	
  village	
  health	
  committees	
  are	
  organ-­‐
ised	
  at	
  the	
  community	
  level	
  in	
  the	
  hopes	
  that	
  they	
  
will	
  allow	
  individuals	
  and	
  households	
  greater	
  par-­‐
ticipation	
   in	
   their	
  own	
  health	
   (Ministry	
  of	
  Health	
  
2005).

Concerning	
   issues	
   related	
   to	
   antibiotic	
   man-­‐

provides	
  support	
  to	
  service	
  delivery	
  functions	
  pro-­‐
vided	
   by	
   health	
   facilities,	
   including	
   the	
   monthly	
  
supervision	
   of	
   medicine	
   supplies	
   (stock	
   cards),	
  
in-­‐service	
  training	
  for	
  critical	
  skills	
  gaps	
  (including	
  
prescribing	
   and	
   treatment	
   with	
   antibiotics)	
   and	
  
provision	
   of	
   containers	
   and	
  media	
   for	
   laboratory	
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specimen	
   transportation.	
   Under	
   the	
   current	
   or-­‐

support	
   for	
  crosscutting	
   functions	
  needed	
  by	
  dis-­‐
tricts	
  to	
  ensure	
  timely	
  and	
  quality	
  service	
  delivery.	
  
Although	
   NHSSP-­‐II	
   plans	
   for	
   this	
   level	
   of	
   care	
   to	
  
include	
   service	
   baselines	
   and	
   targets,	
   provincial	
  
support	
   to	
   the	
  districts	
  does	
  not	
   incorporate	
   any	
  
activities	
   related	
   to	
   the	
   treatment	
   or	
   prevention	
  
of	
  bacterial	
  diseases,	
  access	
  to	
  effective	
  drugs	
  or	
  a	
  
clear	
  delineation	
  of	
   responsibility	
   for	
  hospital	
   in-­‐
fection	
  control.	
  There	
  is	
  a	
  brief	
  mention	
  of	
  ‘reliable	
  
and	
   consistent	
   supply	
   of	
   drugs	
   and	
  medical	
   sup-­‐

-­‐
ning,	
   with	
   a	
   pharmacist	
   named	
   as	
   the	
   person	
   in	
  

-­‐
cial	
  management	
   should	
   support	
   districts	
   do	
   not	
  
include	
   treatment	
   of	
   opportunistic	
   infections	
   or	
  
pneumonia	
  (Ministry	
  of	
  Health	
  2007).

The	
  NHSSP-­‐II	
  adopted	
  a	
  broad	
  approach	
  to	
  the	
  

away	
  from	
  emphasis	
  on	
  disease	
  burden	
  to	
  promo-­‐
tion	
  of	
  individual	
  health	
  (Ministry	
  of	
  Health	
  2005).	
  
In	
   this	
  approach,	
   the	
  Kenya	
  Essential	
  Package	
   for	
  
Health	
   integrates	
   all	
   health	
   programmes	
   into	
   a	
  
single	
  package	
  that	
  aims	
  to	
  improve	
  health	
  at	
  dif-­‐
ferent	
  phases	
  of	
  human	
  development.	
  The	
  phases	
  
represent	
  various	
  age	
  groups	
  or	
  cohorts,	
  each	
  with	
  

where	
  health	
  services	
  will	
  be	
  delivered	
  throughout	
  

Financing.	
   The	
   1994	
   Kenya	
   Health	
   Policy	
  

funds	
  and	
  health	
  insurance	
  as	
  the	
  major	
  sources	
  of	
  

local)	
  funds	
  30	
  percent	
  of	
  the	
  budget,	
  households	
  
provide	
  53	
  percent,	
  and	
  donors	
  (international	
  and	
  
domestic)	
   contribute	
   16	
   percent	
   (World	
   Health	
  
Organization	
   2006;	
   Wamai	
   2009).	
   Most	
   donor	
  

Pregnancy and newborn (expectant mothers and 
infants up to 2 weeks of age)

Antenatal and nutritional care, skilled birth at-
tendants, clean delivery, breast feeding support, 
supplementary feeding

Early childhood (2 weeks–5 years) Community and clinical Integrated Management of 
Childhood Illness (IMCI), appropriate nutrition and 
extended breast feeding, growth monitoring, provi-
sion of micronutrients, oral rehydration therapy, 
antibiotics and antimalarial drugs, antiretroviral 
treatment (ART, for HIV/AIDS)

Late childhood (6–12 years) Essential school health programme, overall treat-
ment and care, timely treatment of infectious and 
parasitic diseases

Youth and adolescence (13–24 years) HIV/AIDS and sexually transmitted infection (STI) 
counselling, accident prevention, substance abuse 
counselling, adequate nutritional care, reproductive 
health services, overall treatment of care, especially 
for tuberculosis directly-observed therapy, short 
course (DOTS), STIs and opportunistic infections

Adulthood (25–59 years) Annual screening and medical examinations, acci-
dent prevention, reproductive health services, ART, 
DOTS, palliative care

Elderly (60+ years) Annual screening and medical examinations, exer-
cise, access to drugs for degenerative illnesses

Source: NHSSP-II pages 16-17 (Ministry of Health 2005).
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-­‐
cording	
  to	
  agreements	
  made	
  between	
  the	
  govern-­‐

are	
  off-­‐budget	
  support	
  and	
  go	
  directly	
  to	
  the	
  imple-­‐
menting	
  agencies,	
  whether	
  public	
  or	
  private.	
  

In	
  terms	
  of	
  actual	
  dollars	
  spent,	
  the	
  health	
  bud-­‐
get	
  has	
  grown	
  from	
  US$197	
  million	
  (2008	
  exchange	
  
rate)	
  in	
  2002	
  to	
  US$447	
  million	
  in	
  2009	
  (Ministry	
  

-­‐
ever,	
  as	
  a	
   share	
  of	
   the	
  entire	
  government	
  budget,	
  
public	
  spending	
  on	
  health	
  has	
  declined,	
  from	
  9	
  per-­‐
cent	
  in	
  2002	
  to	
  less	
  than	
  6	
  percent	
  at	
  present.	
  This	
  

-­‐
-­‐

ja	
  Declaration	
  target	
  for	
  total	
  public	
  spending	
  allo-­‐
cated	
  to	
  health.	
  According	
  to	
  the	
  most	
  recent	
  WHO	
  

of	
   its	
   GDP	
   on	
   health	
   (World	
   Health	
   Organization	
  
2006).	
  Total	
  per	
  capita	
  health	
  spending	
  stands	
  at	
  
about	
  US$6.20,	
  far	
  below	
  the	
  WHO-­‐recommended	
  
level	
  of	
  US$34	
  per	
  capita.	
  Malaria	
  and	
  reproductive	
  
health	
   receive	
   the	
   largest	
   proportion	
   of	
   the	
   gov-­‐
ernment	
  health	
  budget	
  (Ministry	
  of	
  Health	
  2007).	
  
About	
  half	
  of	
  the	
  public	
  contribution	
  goes	
  to	
  fund	
  
health	
  personnel,	
  and	
  30	
  percent	
  goes	
  for	
  essential	
  

-­‐
get	
  is	
  skewed	
  towards	
  tertiary-­‐	
  and	
  secondary-­‐care	
  
facilities,	
  which	
  absorb	
  70	
  percent	
  of	
  health	
  expen-­‐

of	
  contact	
  with	
  the	
  population	
  and	
  provide	
  the	
  bulk	
  
of	
  health	
  services	
  for	
  prevalent	
  conditions.	
  

Including	
   all	
   donor	
   resources,	
   the	
   total	
   re-­‐
source	
   gap	
   between	
   the	
   healthcare	
   budget	
   and	
  
funds	
  available	
  for	
  2009	
  stands	
  at	
  19	
  percent.	
  Bud-­‐
get	
  policy	
  documents	
  assert	
  that	
  the	
  health	
  sector	
  

-­‐
-­‐
-­‐

get	
   strategy	
   report,	
   the	
   government	
   must	
   ‘more	
  

staff	
   training	
   and	
   access	
   to	
   affordable	
   medicine.	
  
It	
  is	
  worth	
  noting,	
  however,	
  that	
  when	
  the	
  V-­‐2030	
  

-­‐
tion	
  of	
  resources	
  for	
  healthcare,	
  they	
  merge	
  expen-­‐
ditures	
  for	
  all	
  priority	
  social	
  sectors.	
  When	
  health	
  
is	
  combined	
  with	
  education,	
  social	
  sector	
  funding	
  
stabilises	
   at	
   about	
   30	
  percent	
   of	
   total	
   budget	
   ex-­‐

penditure,	
   well	
   above	
   the	
   government	
   target	
   for	
  
health	
  spending.	
  Separating	
  health	
  and	
  education,	
  
however,	
  reveals	
  that	
  education	
  accounts	
  for	
  over	
  
20	
   percent	
   but	
   health	
   remains	
   below	
   6	
   percent.	
  

-­‐
ure	
  accurately	
  represents	
  the	
  budget	
  priority	
  given	
  
to	
  health,	
  the	
  2009	
  Budget	
  Strategy	
  Report	
  recom-­‐
mends	
  a	
  decrease	
  in	
  health	
  spending.	
  

in	
  1965	
  but	
  reintroduced	
  in	
  1989.	
  A	
  few	
  years	
  ago,	
  

which	
   village-­‐level	
   dispensaries	
   and	
   health	
   cen-­‐
tres	
  can	
  charge	
  user	
  fees	
  for	
  curative	
  care	
  of	
  only	
  
Ksh10	
  or	
  Ksh20	
  (about	
  US$0.13	
  to	
  US$0.27).	
  There	
  
are	
  no	
  reports	
  on	
  how	
  well	
  this	
  is	
  followed	
  in	
  prac-­‐
tice	
  or	
  the	
  exact	
  fees	
  charged	
  at	
  higher-­‐level	
  facili-­‐
ties.	
  Nearly	
  three-­‐fourths	
  of	
  the	
  revenue	
  collected	
  
through	
   fees	
   is	
   used	
   at	
   the	
   collecting	
   facility	
   and	
  
one-­‐fourth	
   set	
   aside	
   for	
   the	
   district	
  management	
  
of	
  primary	
  healthcare	
  (Ngigi	
  and	
  Macharia	
  2006).	
  

amounts	
  to	
  22	
  percent	
  of	
  the	
  user	
  fee	
  revenue	
  col-­‐
lected	
   (Ministry	
   of	
   Health	
   2004).	
   Primary	
   public	
  
health	
   facilities	
   continue	
   to	
   provide	
   free	
  medical	
  

services	
  related	
  to	
  treating	
  tuberculosis,	
  providing	
  
contraceptives,	
  and	
  delivering	
  immunisations.	
  Mis-­‐
sion	
  organisations	
  and	
  NGOs	
  provide	
  care	
  at	
  sub-­‐
sidised	
   rates,	
   and	
   private	
   sector	
   facilities	
   require	
  
fees	
  to	
  be	
  paid	
  either	
  through	
  private	
  health	
  insur-­‐
ance	
   or	
   by	
   the	
   patient.	
   Importantly,	
   cost-­‐sharing	
  

government	
   expenditures	
   on	
  medicines.	
   In	
   some	
  
hospitals,	
   donor	
   organisations	
  provide	
   additional	
  
funds	
  for	
  purchasing	
  medicine.	
  There	
  are	
  no	
  pric-­‐
ing	
  policies	
  on	
  essential	
  medicines	
  that	
  cover	
  both	
  
public	
  and	
  private	
  sector.	
  

Insurance	
   coverage	
   is	
   primarily	
   through	
   the	
  

2.5	
  million	
  people	
  or	
  7	
  percent	
  of	
  the	
  population.	
  
Membership	
  is	
  primarily	
  drawn	
  from	
  government,	
  
NGO	
   and	
   corporate	
   employees	
  who	
   are	
   required	
  
to	
  pay	
  into	
  the	
  fund	
  (Wamai	
  2009).	
  A	
  social	
  health	
  
insurance	
  scheme	
  was	
  outlined	
  in	
  the	
  Sessional	
  Pa-­‐

-­‐
ing	
  the	
  adoption	
  of	
  the	
  new	
  constitution	
  in	
  August	
  
2010,	
  in	
  which	
  health	
  is	
  declared	
  a	
  right	
  for	
  which	
  
the	
   government	
   must	
   act,	
   the	
   National	
   Hospital	
  
Insurance	
   Management	
   Board	
   proposed	
   a	
   series	
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of	
   reforms	
   based	
   on	
   higher	
   contributions.	
   	
   With	
  
the	
  increased	
  revenue,	
  the	
  Board	
  plans	
  to	
  expand	
  
services	
  to	
  include	
  general	
  consultations	
  with	
  doc-­‐
tors,	
  laboratory	
  testing	
  and	
  provision	
  of	
  medicines.	
  
It	
  is	
  also	
  hoped	
  that	
  reforms	
  will	
  help	
  create	
  a	
  path	
  
to	
   universal	
   healthcare,	
   although	
   at	
   present	
   the	
  
scheme	
  would	
  still	
   collect	
  Ksh	
  150	
   from	
  Kenyans	
  
earning	
  below	
  Ksh	
  6,000	
  annually.	
   The	
   change	
   is	
  
not	
  without	
   controversy	
   and	
   the	
   Industrial	
   court	
  
has	
   been	
   involved	
   in	
   resolving	
   disputes.	
   While	
  
health	
  advocates	
  push	
  for	
  the	
  government	
  to	
  meet	
  
the	
  NHSSP-­‐II	
   and	
  V-­‐2030	
  goal	
  of	
   ‘ensuring	
  provi-­‐
sion	
   of	
   basic	
   health	
   package	
   to	
   all	
   Kenyans	
   and	
  
increasing	
   coverage	
   of	
   quality	
   healthcare	
   for	
   the	
  

members	
  (Ministry	
  of	
  Health	
  2005).	
  In	
  addition	
  to	
  
insurance	
   schemes,	
   an	
   estimated	
   10	
   health	
  man-­‐
agement	
  organisations	
  support	
  about	
  200,000	
  per-­‐
sons	
  (Export	
  Processing	
  Zones	
  Authority	
  2005).

The	
  2003	
  reforms	
  attempted	
  to	
  make	
  it	
  easier	
  
for	
  households	
   to	
  obtain	
  primary	
  health	
  services.	
  
At	
   the	
   time,	
   a	
   survey	
   conducted	
   by	
  WHO,	
  Health	
  
Action	
   International	
   and	
   the	
   Ministry	
   of	
   Health	
  
found	
  that	
  accessibility	
  was	
  poor,	
  especially	
  in	
  ru-­‐
ral	
  areas,	
  where	
  many	
  families	
  were	
  located	
  more	
  
than	
  10	
  kilometres	
  from	
  a	
  health	
  facility	
  (Ministry	
  
of	
  Health	
   2003).	
   The	
   urban-­‐rural	
   divide	
  was	
   still	
  
evident	
   in	
  2005,	
  when	
  another	
   report	
   found	
   that	
  
although	
  70	
  percent	
  of	
   the	
  urban	
  population	
  had	
  
access	
  to	
  health	
  facilities	
  within	
  4	
  kilometres,	
  only	
  
30	
   percent	
   of	
   the	
   rural	
   population	
   enjoyed	
   the	
  
same	
   proximity	
   to	
   healthcare	
   (Export	
   Processing	
  
Zones	
  Authority	
  2005).	
  Comparing	
  public	
  and	
  pri-­‐
vate	
   facilities,	
  half	
   the	
  population	
  was	
  within	
  one	
  

-­‐
-­‐

sive	
  private	
  health	
  facility.	
  

Utilisation	
   of	
   healthcare	
   facilities	
   and	
   related	
  
goods,	
  an	
  important	
  indicator	
  of	
  the	
  cost	
  and	
  qual-­‐
ity	
  of	
   services,	
   is	
   low.	
  Only	
  42	
  percent	
  of	
  women	
  
have	
  births	
   attended	
  by	
   skilled	
  health	
   personnel,	
  
and	
  95	
  percent	
  of	
  young	
  children	
  are	
  not	
  sleeping	
  

under	
   insecticide-­‐treated	
  bed	
  nets	
   (World	
  Health	
  
Organization	
  2006).	
  Although	
  virtually	
  all	
  mothers	
  

-­‐
cate	
  a	
   child	
   should	
  be	
   taken	
   to	
  a	
  health	
  provider,	
  

-­‐
propriate	
  rehydration	
  treatment	
  for	
  diarrhoea,	
  and	
  
only	
  half	
  of	
  caregivers	
  of	
  children	
  experiencing	
  ARI	
  
symptoms	
  seek	
  healthcare	
  (World	
  Summit	
  for	
  Chil-­‐
dren	
  2003;	
  World	
  Health	
  Organization	
  2006;	
  Bur-­‐

of	
  young	
  children	
  with	
  diarrhoea,	
  fever,	
  and/or	
  ARI	
  
symptoms	
  are	
  taken	
  to	
  a	
  health	
  provider.	
  In	
  rural	
  
areas	
  the	
  situation	
  is	
  even	
  worse,	
  where	
  utilization	
  
of	
   clinics	
   for	
   diarrhoea,	
   fever,	
   and	
  ARI	
   symptoms	
  
were	
  several-­‐fold	
   lower	
   than	
   in	
  urban	
  sites	
   (Bur-­‐

Only	
  about	
  30	
  percent	
  of	
  Kenyans	
  have	
  regular	
  
access	
   to	
   essential	
  medicines	
   (Ministry	
   of	
  Health	
  
2004;	
   Ngigi	
   and	
   Macharia	
   2006).	
   In	
   dispensa-­‐

healthcare	
   for	
   most	
   of	
   the	
   population—essential	
  
medicines	
   are	
   available	
   at	
   half	
   the	
   sites	
   and	
   in	
  
about	
  65	
  percent	
  of	
  hospitals	
  (Oxfam	
  2011).	
  Most	
  
stock-­‐outs	
   last	
   about	
   a	
  month	
   and	
   10	
   percent	
   of	
  
stock-­‐outs	
  last	
  more	
  than	
  three	
  months	
  (Ministry	
  of	
  
Health	
  2004).	
  Antibiotics	
  on	
  the	
  Kenyan	
  Essential	
  
Drugs	
  List	
  range	
  in	
  availability,	
  from	
  below	
  20	
  per-­‐

sector	
  to	
  more	
  than	
  90	
  percent	
  for	
  doxycycline	
  and	
  
amoxicillin	
  in	
  all	
  sectors	
  (Ministry	
  of	
  Health	
  2004).	
  

public	
  sector	
  may	
  result	
  from	
  restrictions	
  limiting	
  
its	
  use	
  to	
  high-­‐level	
  facilities—that	
  is,	
  district	
  hos-­‐
pitals	
  and	
  above.	
  

-­‐
ing	
  on	
  less	
  than	
  US$2	
  a	
  day,	
  medicines	
  and	
  the	
  cost	
  

prohibitive	
  expenditure	
  for	
  most	
  households	
  (Min-­‐
istry	
  of	
  Health	
  2004).	
  Of	
  those	
  who	
  reported	
  being	
  
ill	
  but	
  were	
  not	
  seeking	
  treatment,	
  44	
  percent	
  cited	
  
direct	
  healthcare	
  costs	
  and	
  18	
  percent	
  named	
  dis-­‐
tance	
  and	
  transportation	
  costs	
  as	
  the	
  main	
  barriers	
  
to	
   utilisation.	
   WHO,	
   Health	
   Action	
   International,	
  
and	
   other	
   health	
   advocates	
   in	
   Kenya	
   assert	
   that	
  
the	
  price	
  of	
  medicines	
  contributes	
  to	
  lack	
  of	
  access.	
  
The	
  Kenya	
  Household	
  Expenditure	
  and	
  Utilisation	
  
Survey	
  in	
  2003	
  found	
  that	
  medicines	
  constitute	
  69	
  
percent	
  of	
  total	
  out-­‐of-­‐pocket	
  outpatient	
  expendi-­‐



KENYA SITUATION ANALYSIS AND RECOMMENDATIONS 11

tures	
  on	
  health.	
  Although	
  the	
  government	
  bars	
  di-­‐
rect	
  taxes	
  or	
  tariffs	
  on	
  essential	
  medicines,	
  it	
  does	
  
permit	
   substantial	
   markups	
   along	
   the	
   distribu-­‐
tion	
  chain,	
  and	
  prices	
  vary	
  greatly	
  across	
  sectors,	
  
regions	
  and	
  treatments.	
  In	
  2004,	
  the	
  cost	
  of	
  treat-­‐
ment	
  of	
  the	
  most	
  common	
  diseases	
  demonstrated	
  
considerable	
  variation,	
  ranging	
  from	
  an	
  equivalent	
  

-­‐
ment	
   of	
   adult	
   pneumonia	
   in	
   a	
   private	
   facility	
   to	
  

-­‐
ary	
   for	
   the	
   treatment	
  of	
   child	
  malaria	
   in	
  a	
  public	
  
health	
  facility.	
  Important	
  costs	
  related	
  to	
  accessing	
  
healthcare,	
  such	
  as	
  consultant	
  fees,	
  transportation	
  
and	
   lost	
  wages	
  due	
   to	
   travel	
  or	
  waiting,	
  have	
  not	
  
been	
  analysed.

Infection	
  control	
  measures	
  are	
  easily	
  compro-­‐
mised	
  in	
  developing	
  countries	
  (Okeke,	
  Aboderin	
  et	
  
al.	
   2007).	
   Although	
   data	
   on	
   hospital	
   acquired	
   in-­‐
fections	
  (HAIs)	
  have	
  rarely	
  been	
  collected	
  in	
  Africa,	
  
WHO	
  suggests	
  that	
  the	
  infection	
  rate	
  in	
  developing	
  
countries	
  is	
  15.5	
  per	
  100	
  patients,	
  three	
  times	
  high-­‐
er	
   than	
   in	
   the	
  United	
   States.	
   Intensive	
   care	
   units	
  
face	
   infection	
   rates	
   of	
   48	
   per	
   1,000	
   patient-­‐days,	
  
compared	
   to	
   14	
   in	
   the	
   United	
   States	
   (Allegranzi,	
  
Bagheri	
  Nejad	
  et	
   al.	
   2011).	
   Standard	
  barriers	
  be-­‐
tween	
  the	
  hospital	
  and	
  the	
  community	
  rarely	
  exist,	
  
especially	
  when	
  in	
  contexts	
  of	
  overstretched	
  health	
  
systems	
  friends	
  and	
  relatives	
  are	
  called	
  upon	
  to	
  as-­‐
sist	
  in	
  patient	
  care.	
  The	
  potential	
  for	
  infectious	
  or-­‐
ganisms	
  to	
  be	
  transmitted	
  into,	
  within,	
  and	
  beyond	
  
the	
  hospital	
  is	
  thus	
  elevated.	
  In	
  Kenya,	
  the	
  number	
  
of	
   patients	
   with	
   serious	
   infectious	
   diseases	
   like	
  
HIV/AIDS,	
  tuberculosis,	
  cholera	
  and	
  hepatitis	
  B	
  is	
  
high,	
  and	
  failure	
  to	
  follow	
  proper	
  infection	
  preven-­‐
tion	
  places	
  healthcare	
  workers	
  and	
  patients	
  at	
  risk	
  
(Ndegwa,	
   Ellingson	
   et	
   al.	
   unpublished	
   data).	
   His-­‐
torically,	
  the	
  country	
  has	
  lacked	
  dedicated	
  resourc-­‐
es	
  and	
  administrative	
  support	
  for	
  infection	
  control	
  
activities	
  in	
  hospitals,	
  and	
  many	
  older	
  facilities	
  face	
  

water	
  and	
  inaccessible	
  sinks.	
  

Such	
  challenges	
  continue	
  to	
  hinder	
  HAI	
  preven-­‐
tion.	
  A	
  2001	
  report	
  found	
  that	
  staff	
  practiced	
  mini-­‐
mal	
   infection	
   prevention	
   and	
   that	
   the	
   necessary	
  

supplies	
   were	
   inconsistently	
   available	
   at	
   Coast	
  
Provincial	
   General	
  Hospital	
   (Edgeworth	
   2001).	
   A	
  
2009	
   rapid	
   assessment	
   of	
   hospital	
   infection	
   con-­‐

-­‐
ferences	
  across	
  facility	
  levels	
  and	
  regions	
  (Ministry	
  
of	
  Health	
   2010).	
   In	
   hospitals	
  where	
   the	
   adminis-­‐
tration	
   recognised	
   the	
   importance	
   of	
   preventing	
  
HAIs,	
   infection	
   control	
   committees	
   were	
   visible	
  
and	
  active.	
   Infection	
  control	
  practice	
  was	
  of	
  good	
  
quality	
   and	
   factored	
   into	
   the	
   annual	
   budgetary	
  
process,	
  thereby	
  ensuring	
  consistent	
  availability	
  of	
  
supplies	
  and	
  equipment.	
  As	
  would	
  be	
  expected,	
  fa-­‐
cilities	
  without	
  active	
  infection	
  control	
  committees	
  
performed	
   poorly	
   on	
   both	
   institutional	
   and	
   indi-­‐
vidual	
  provider	
  levels.	
  Hand	
  hygiene,	
  the	
  most	
  ba-­‐
sic	
  infection	
  prevention	
  measure,	
  was	
  infrequently	
  
practiced	
  in	
  a	
  large	
  proportion	
  of	
  the	
  assessed	
  fa-­‐
cilities.	
  And	
  even	
  though	
  not	
  all	
  facilities	
  had	
  piped	
  
water,	
  all	
  were	
  able	
   to	
  obtain	
  and	
  store	
  water	
   for	
  
hand	
  washing.	
  Adherence	
  to	
  standard	
  precautions	
  
and	
  waste	
  management	
  systems	
  mirrored	
  patterns	
  
observed	
  in	
  hand	
  hygiene.	
  

The	
   rapid	
  assessment	
   concluded	
   that	
   integra-­‐
tion	
  of	
   infection	
  control	
  practices	
   into	
   the	
  annual	
  
operation	
   planning	
   process	
   is	
   of	
   critical	
   impor-­‐
tance	
  to	
  improving	
  the	
  situation.	
  This	
  is	
  especially	
  
true	
  since	
  most	
  infection	
  control	
  leaders	
  are	
  nurs-­‐
es,	
  who	
  are	
  unlikely	
   to	
  be	
  part	
  of	
  hospital	
   senior	
  
management.	
   Typically,	
   hospital	
   infection	
   control	
  
committees	
   rarely	
  meet,	
   and	
  most	
   hospitals	
   lack	
  
reference	
  manuals	
  and	
  standardised	
  infection	
  con-­‐
trol	
  training	
  for	
  personnel.	
  Clinicians	
  tend	
  to	
  per-­‐
ceive	
   infection	
  control	
  as	
  a	
  nursing	
  responsibility	
  
and	
   therefore	
   do	
   not	
   educate	
   themselves	
   about	
  
their	
  role	
  in	
  preventing	
  the	
  spread	
  of	
  disease.	
  The	
  
topic	
   is	
   not	
   covered	
   in	
   medical	
   school,	
   although	
  
CDC-­‐Kenya	
  has	
  started	
  instructing	
  lecturers	
  at	
  the	
  
Kenya	
  Medical	
  Training	
  College	
  on	
  the	
  importance	
  
of	
   preparing	
   clinicians	
   to	
   integrate	
   infection	
   con-­‐
trol	
  in	
  their	
  regular	
  practice.	
  Poor	
  risk	
  perception	
  
and	
   a	
   lack	
   of	
   microbiological	
   information	
   have	
  
also	
  been	
  cited	
  as	
  major	
  issues	
  in	
  controlling	
  HAIs	
  
(Ndegwa	
  2009).

Kenya	
   does	
   have	
   policies	
   and	
   guidelines	
   ad-­‐
dressing	
  different	
   aspects	
   of	
   infection	
  prevention	
  
and	
  control,	
   including	
   the	
  National	
   Infection	
  Pre-­‐
vention	
   and	
   Control	
   Policy	
   (2010),	
   the	
   National	
  
Policy	
   on	
   Injection	
   Safety	
   and	
   Medical	
   Waste	
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Management	
   (2007),	
   the	
  National	
   Standards	
   and	
  
Guidelines	
  on	
   Injection	
  Safety	
  and	
  Medical	
  Waste	
  
Management	
  (2007),	
  and	
  Guidelines	
  for	
  Tubercu-­‐
losis	
   Infection	
   Prevention	
   in	
   Kenya	
   (2009)	
   (Min-­‐
istry	
   of	
   Health	
   2010).	
   In	
   addition,	
   some	
   health	
  
institutions	
  have	
  developed	
  their	
  own	
  documents,	
  
such	
  as	
  the	
  2006	
  Kenyatta	
  National	
  Hospital	
  Policy	
  
Guidelines	
  on	
  Antisepsis,	
  Disinfection,	
  Sterilisation	
  
and	
   Waste	
   Disposal.	
   Legislation	
   attached	
   to	
   the	
  
National	
   Infection	
   Prevention	
   and	
   Control	
   Policy	
  
will	
   establish	
   a	
  national	
   infection	
  prevention	
  and	
  
control	
   committee	
   within	
   the	
   Ministry	
   of	
   Public	
  
Health	
  and	
  Sanitation,	
  plus	
  institutional,	
  provincial	
  
and	
   district	
   infection	
   prevention	
   and	
   control	
   co-­‐
ordinators	
  to	
  advise	
  district	
  and	
  subdistrict	
  facili-­‐
ties,	
   community	
  health	
  centres,	
   and	
  dispensaries.	
  
The	
  document	
  calls	
  prevention	
  and	
  control	
  of	
   in-­‐

emergence	
  of	
  antibiotic-­‐resistant	
  bacteria	
  and	
  re-­‐
fers	
   to	
  resistance	
  as	
  a	
   ‘major	
  problem	
  for	
  patient	
  

resistant	
  organisms	
  ‘undermines	
  progress	
  made	
  in	
  
-­‐
-­‐

use	
  of	
  broad-­‐spectrum	
  antibiotics	
   as	
   a	
   contribut-­‐
ing	
  factor	
  to	
  antibiotic	
  resistance	
  and	
  says	
  that	
  the	
  
need	
  to	
  use	
  expensive	
  second-­‐line	
  treatments	
  is	
  a	
  
negative	
   economic	
   consequence	
  of	
  drug-­‐resistant	
  
HAIs.	
  

The	
   Infection	
   Control	
   Association	
   of	
   Kenya,	
  
launched	
   in	
   1997,	
   promoted	
   education	
   pro-­‐
grammes	
   for	
  healthcare	
  providers	
   through	
  work-­‐
shops	
   on	
   supplies	
   used	
   in	
   infection	
   control	
   and	
  

the	
  threat	
  of	
  emerging	
  drug	
  resistance	
  in	
  hospital	
  
settings	
   (Kakai	
   and	
  Wamola	
   2002).	
   According	
   to	
  
stakeholders,	
  the	
  association	
  stopped	
  meeting,	
  and	
  
education	
  activities	
  shifted	
  to	
  individual	
  hospitals	
  
and	
  their	
  nursing	
  staffs.	
  The	
  Nurses	
  Infection	
  Con-­‐
trol	
  Chapter	
   is	
  now	
  active	
  on	
   the	
   issue.	
  Other	
   in-­‐
fection	
  control	
  activities	
  include	
  CDC-­‐Kenya	
  efforts	
  
at	
   targeting	
  reductions	
   in	
  airborne	
  infections	
  and	
  
bloodborne	
  pathogens	
  and	
  NGO	
  activities	
   in	
  edu-­‐
cating	
  hospital	
   staff	
   about	
   infection	
   control	
   prac-­‐
tices,	
  in	
  particular	
  hand	
  hygiene	
  and	
  safe	
  injection	
  
practices	
  (Ndegwa	
  2009).	
  Infection	
  control	
  actors	
  

low-­‐cost	
  interventions	
  such	
  as	
  respiratory	
  cohort-­‐
ing,	
  hospital	
  isolation	
  rooms,	
  improved	
  healthcare	
  
waste	
   management	
   and	
   a	
   reduction	
   of	
   unneces-­‐
sary	
  injections	
  as	
  important	
  solutions.	
  

Since	
  2007,	
  the	
  Ministries	
  of	
  Health	
  have	
  been	
  
supporting	
   the	
   expansion	
   of	
   capacity	
   to	
   prevent	
  
HAIs	
  in	
  public	
  hospitals;	
  however	
  little	
  data	
  on	
  HAI	
  
burden	
   exists	
   to	
   inform	
   this	
   effort.	
   In	
   response,	
  
CDC-­‐Kenya	
  launched	
  an	
  HAI	
  surveillance	
  project	
  to	
  
quantify	
  the	
  burden	
  on	
  the	
  healthcare	
  system	
  and	
  
highlight	
   the	
   circumstances	
   in	
   which	
   HAIs	
   occur	
  
(Ndegwa,	
  Ellingson	
  et	
  al.	
  unpublished	
  data).	
  With	
  
this	
  information,	
  the	
  agency	
  plans	
  to	
  raise	
  aware-­‐
ness	
  of	
   the	
  problem,	
  generate	
  data	
   to	
  design	
  and	
  
evaluate	
  infection	
  control	
  interventions	
  (e.g.,	
  edu-­‐
cation	
   campaigns	
   and	
   separating	
   people	
  with	
   in-­‐
fections	
  from	
  those	
  who	
  are	
  not	
  infected),	
  and	
  pro-­‐
vide	
  feedback	
  to	
  motivate	
  healthcare	
  workers	
  and	
  
hospital	
   administrators	
   to	
  maintain	
   and	
   improve	
  
infection	
  control	
  efforts.
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In	
   countries	
   where	
   infectious	
   diseases	
   exact	
  a	
   high	
   toll,	
   access	
   to	
   effective	
   antibiotics	
   is	
  
critical	
   to	
   controlling	
   morbidity	
   and	
   mortal-­‐

ity.	
  When	
  antibiotic	
  resistance	
  is	
  common,	
  serious	
  
infections	
  emerge,	
  and	
  when	
  cost	
  prevents	
  the	
  use	
  
of	
  newer,	
  more	
  expensive	
  therapies,	
  people	
  suffer.	
  
Kenya	
  is	
  such	
  a	
  country:	
  both	
  community-­‐	
  and	
  hos-­‐
pital-­‐acquired	
   infections	
   are	
  widespread,	
   and	
  an-­‐
tibiotic	
   resistance	
   is	
  present.	
  Overcrowding,	
  poor	
  
sanitation	
   and	
   hygiene	
   and	
   inadequate	
   access	
   to	
  
healthcare	
  services	
  favour	
  the	
  spread	
  of	
  resistance	
  

Haak	
  and	
  Radyowijati	
  2010).	
  Even	
  though	
  the	
  poor	
  
contribute	
  less	
  to	
  the	
  problem	
  in	
  terms	
  of	
  selective	
  
pressure	
  through	
  antibiotic	
  use,	
  they	
  are	
  at	
  higher	
  
risk	
  of	
  bacterial	
  disease	
  and	
  less	
  able	
  to	
  receive	
  ap-­‐
propriate	
  treatment	
  (Okeke	
  2010).	
  Young	
  children,	
  
the	
  malnourished	
   and	
   the	
   immune-­‐compromised	
  
are	
  the	
  least	
  able	
  to	
  clear	
  a	
  bacterial	
  infection	
  with-­‐
out	
   quick	
   and	
   effective	
   interventions.	
   In	
   Kenya,	
  
these	
  groups	
  constitute	
  the	
  majority	
  of	
  the	
  popula-­‐
tion	
  affected	
  by	
  bacterial	
  illness	
  and	
  are	
  the	
  most	
  
likely	
  to	
  be	
  living	
  in	
  poverty.	
  

This	
  section	
  reviews	
  the	
  burden	
  of	
  disease	
  and	
  
levels	
   of	
   antibiotic	
   resistance	
   in	
   common	
   bacte-­‐
rial	
  infections	
  in	
  human	
  and	
  animal	
  populations	
  in	
  
Kenya.	
  Most	
  of	
   the	
   information	
  comes	
  from	
  WHO	
  
reports,	
  national	
  surveillance	
  efforts	
  and	
  site-­‐spe-­‐

because	
  quality	
  assurance	
  in	
  susceptibility	
  testing	
  
is	
  not	
  widespread	
  and	
  some	
  hospitals	
  use	
  obsolete	
  
testing	
  methods.	
   The	
   consequences	
   of	
   resistance	
  
on	
   clinical	
   outcomes,	
   through	
   either	
   treatment	
  
failures	
  or	
  the	
  development	
  of	
  more	
  virulent	
  infec-­‐
tions,	
  are	
  largely	
  unknown.	
  Thus,	
  the	
  full	
  burden	
  of	
  

antibiotic	
  resistance	
  on	
  health	
  in	
  Kenya	
  remains	
  to	
  
be	
  assessed.

According	
  the	
  2006	
  WHO	
  mortality	
  report	
   for	
  

infectious	
  diseases	
  	
  (Table	
  3).

In	
  one	
  study,	
  malaria	
  is	
  equal	
  in	
  importance	
  to	
  
pneumonia	
  and	
  is	
  estimated	
  to	
  cause	
  20	
  percent	
  of	
  
deaths	
  in	
  young	
  children	
  (Ministry	
  of	
  Health	
  2004;	
  

pneumonia	
   was	
   validated	
   in	
   a	
   2009	
  WHO	
   study	
  
(Cherian	
  2009).

Malaria	
   is	
   the	
  most	
   common	
  presenting	
   com-­‐
plaint	
  at	
  health	
  facilities,	
  accounting	
  for	
  nearly	
  30	
  
percent	
  of	
  outpatient	
  visits,	
  20	
  percent	
  of	
  inpatient	
  
admissions	
   and	
   nearly	
   26,000	
   childhood	
   deaths	
  
each	
  year	
  (Lin	
  and	
  Tavrow	
  2000;	
  Ministry	
  of	
  Health	
  
2004;	
  Ministry	
  of	
  Health	
  2007).	
  

HIV/AIDS	
   consumes	
   17	
   percent	
   of	
   general	
  
health	
   spending,	
   and	
   AIDS	
   patients	
   occupy	
  more	
  
than	
  half	
  the	
  hospital	
  beds	
  in	
  the	
  country	
  (Govern-­‐
ment	
  of	
  Kenya	
  2008;	
  Wamai	
  2009).	
  The	
  National	
  
AIDS	
   Control	
   Council	
   estimates	
   that	
   1.2	
   million	
  
people	
   are	
   infected	
   and	
   about	
   85,000	
   people	
   die	
  
of	
   AIDS-­‐related	
   complications	
   annually,	
   leaving	
  
behind	
  nearly	
  2.4	
  million	
  orphans	
   (National	
  Aids	
  
Control	
   Council	
   2010).	
   National	
   HIV	
   prevalence	
  
stands	
   at	
   8	
   percent,	
   up	
   from	
   7	
   percent	
   in	
   2003	
  
(Ministry	
  of	
  Health	
  2004;	
  World	
  Health	
  Organiza-­‐
tion	
  2006;	
  Government	
  of	
  Kenya	
  2008).	
  The	
  rate	
  in	
  
children	
  is	
  slightly	
  over	
  1	
  percent	
  but	
  accounts	
  for	
  

Age group HIV/AIDS

Respira-

tory infec-

tions disease

Tubercu-

causes

All ages 38% 10% 7% 5% 5% Not in top 5

Children 
under 5

15% 20%  
(pneumonia)

16% 14% Not in top 5 24%
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inpatient	
  morbidity	
  and	
  mortality,	
  as	
  a	
  risk	
  factor	
  
for	
  a	
  range	
  of	
   infectious	
  diseases	
   in	
  children	
  (Be-­‐
jon,	
  Mohammed	
  et	
  al.	
  2008).	
  

-­‐
ern	
  and	
  western	
  regions	
  have	
  the	
  lowest	
  immuni-­‐
sation	
  rates	
  and	
  the	
  highest	
  infant	
  and	
  child	
  mor-­‐
tality	
  rates.	
  Health	
  disparities	
  are	
  likewise	
  evident	
  
in	
  rates	
  of	
  infectious	
  diseases.	
  Nyanza	
  province	
  has	
  

percent	
   among	
   ages	
   15	
   to	
   49	
   years	
   (Ministry	
   of	
  
Health	
   2004;	
   Brooks,	
   Ochieng	
   et	
   al.	
   2006).	
   Since	
  
the	
   1980s,	
   epidemic	
  malaria	
   has	
   been	
   increasing	
  
in	
   frequency	
   and	
   severity	
   among	
   densely	
   popu-­‐

an	
  estimated	
  25	
  to	
  50	
  percent	
  of	
  childhood	
  deaths	
  

(Lin	
  and	
  Tavrow	
  2000;	
  Phillips-­‐Howard,	
  Wannem-­‐
uehler	
   et	
   al.	
   2003).	
   In	
   2003,	
   acute	
   respiratory	
  
symptoms	
  were	
  present	
  in	
  30	
  percent	
  of	
  children	
  
in	
  Nyanza	
  and	
  Western	
  provinces,	
  compared	
  with	
  
10	
  percent	
  in	
  the	
  Northeastern	
  province,	
  and	
  diar-­‐
rhoea	
  was	
  most	
  common	
  in	
  the	
  Western	
  province	
  
and	
  least	
  common	
  in	
  the	
  Central	
  province	
  (Minis-­‐
try	
  of	
  Health	
  2004).	
  

Antibiotic Resistance in 

Humans 

The	
  data	
  presented	
  here	
  are	
  summarised	
  from	
  
WHO	
  and	
  national	
   surveillance	
  efforts,	
   as	
  well	
   as	
  

At the current rate of urbanisation, more than half the population of sub-Saharan Africa will live in 
urban areas by 2030 (African Population and Health Research Center 2002). Rapid urban growth in an 
environment of poor economic performance and lack of municipal planning has meant that the number 
and size of informal settlements—slums—has grown in many African cities. Emerging evidence indi-
cates that the urban poor in Africa have less access to health services and higher mortality rates than 
others, including rural populations. 

Nearly 71 percent of urban residents in Kenya live in slums, characterised by unemployment, over-
crowding, insecurity, risky sexual practices and high levels of mobility. Residents earn an average 
of Ksh3,500 (about US$50) per month. The lack of basic sanitary facilities, conducive to disease 

settlements to justify denying slum communities the provision of water, electricity, garbage collection, 

outskirts of settlement areas and are generally inaccessible at night because of a lack of security. In the 

licence and employing poorly trained staff. While most residents know the symptoms of high-risk ill-

al. 2008).

The urban poor living in informal settlements have the highest disease burden in the country. Com-

Ziraba et al. 2008). The high rate of pneumonia deaths is unsurprising given poor housing conditions 
and the propensity of residents to sleep in the same room where kerosene oil is used for cooking. 
Together, pneumonia and diarrhoea account for close to 60 percent of the mortality burden in young 

years of life lost and more than 50 percent of mortality burden) and interpersonal violence (13 percent 
mortality) account for more than two-thirds of all deaths. Nairobi slum residents have been affected 
by the HIV epidemic more profoundly than most populations in the rest of sub-Saharan Africa. Injuries 

-
ments. The perceived indifference of the national legal system to citizens living in slums often results in 
community measures of vigilante and mob justice meted out to those suspected of committing crimes.
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deaths	
   are	
  not	
  well	
   counted	
   in	
  Kenya,	
   as	
   is	
   often	
  
the	
   case	
   in	
   low-­‐resource	
   countries,	
   the	
  picture	
   is	
  
incomplete.	
   That	
   such	
   a	
   large	
   proportion	
   of	
   the	
  
data	
   come	
   from	
   hospitals—whereas	
  most	
   illness	
  
and	
   death	
   occur	
   in	
   the	
   community—is	
   limiting.	
  
And	
   separating	
   bacterial	
   from	
   viral	
   diseases	
   re-­‐
quires	
  a	
  level	
  of	
  detail	
  that,	
  in	
  most	
  cases,	
  does	
  not	
  
exist.	
  Nonetheless,	
   the	
   available	
   information	
  pro-­‐
vides	
  a	
  basic	
  idea	
  of	
  the	
  current	
  situation.	
  

We	
   present	
   information	
   on	
   the	
   epidemiology	
  
and	
  burden	
  of	
  disease,	
  current	
   treatment	
  options	
  
and	
  antibiotic	
  resistance	
  for	
  each	
  of	
  the	
  following:	
  
acute	
   respiratory	
   infections,	
   diarrheal	
   infections,	
  
bacteraemia,	
   sexually	
   transmitted	
   infections,	
   and	
  
nosocomial	
  infections.	
  

Acute Respiratory Infections
Acute	
   respiratory	
   infections	
   are	
   the	
   leading	
  

cause	
  of	
  death	
  for	
  all	
  ages	
  in	
  low-­‐income	
  countries,	
  
with	
   the	
   majority	
   of	
   deaths	
   occurring	
   in	
   young	
  
children.	
   The	
   most	
   common	
   ARIs	
   range	
   from	
  
simple	
  colds,	
  coughs,	
  otitis	
  media,	
  sore	
  throat	
  and	
  
laryngitis	
   of	
   the	
   upper	
   respiratory	
   tract,	
   to	
  more	
  
serious	
   lower	
   respiratory	
   tract	
   infections—bron-­‐
chitis,	
   bronchiolitis	
   and	
   especially	
   pneumonia.	
  
The	
  pathogens	
  that	
  cause	
  ARIs	
  are	
  varied,	
  includ-­‐
ing	
   bacteria,	
   viruses,	
   fungi	
   and	
   other	
   organisms.	
  
Transmission	
  of	
  pathogens	
  and	
  the	
  likelihood	
  of	
  in-­‐
fection	
  are	
  increased	
  by	
  a	
  range	
  of	
  factors,	
  such	
  as	
  
exposure	
  to	
  air	
  pollution,	
  malnutrition	
  and	
  micro-­‐

death	
   attributable	
   directly	
   to	
   an	
   ARI,	
   respiratory	
  
infections	
  contribute	
  to	
  the	
  probability	
  of	
  dying	
  for	
  
two	
  or	
  three	
  other	
  patients,	
  since	
  morbidity	
  asso-­‐
ciated	
  with	
  serious	
  diseases	
  such	
  as	
  malnutrition,	
  
measles	
  and	
  malaria	
  are	
  made	
  worse	
  with	
  coinfec-­‐
tion,	
  especially	
  pneumonia	
  (HARP	
  2009).	
  

Acute	
   pneumonia	
   causes	
   most	
   ARI	
   mortality,	
  
responsible	
  for	
  21	
  percent	
  of	
  deaths	
  in	
  young	
  chil-­‐
dren	
  in	
  Africa	
  and	
  approximately	
  2	
  million	
  deaths	
  
each	
   year	
   worldwide—more	
   than	
   AIDS,	
   malaria	
  
and	
  measles	
  combined	
  (Ye,	
  Zulu	
  et	
  al.	
  2009;	
  Adeg-­‐
bola	
  and	
  Saha	
  2010).	
  Children	
  are	
  the	
  primary	
  vic-­‐
tims	
  of	
  pneumonia	
  deaths,	
  but	
  the	
  disease	
  is	
  also	
  
important	
  in	
  adults.	
  In	
  Kenya,	
  pneumonia	
  accounts	
  
for	
   20	
  percent	
   of	
   all	
   invasive	
   bacterial	
   disease	
   in	
  

adults,	
  with	
  a	
  mortality	
  rate	
  of	
  36	
  percent	
  (Matata,	
  
Ondieki	
  et	
  al.	
  2008).	
  

Pneumonia	
  is	
  of	
  particular	
  concern	
  in	
  areas	
  af-­‐
fected	
   by	
   environmental	
   and	
   disease-­‐related	
   risk	
  
factors—the	
   informal	
   settlements	
   of	
   Nairobi	
   and	
  
the	
  western	
  region,	
  where	
  HIV	
  infections	
  are	
  high-­‐

pneumonia	
   accounts	
   for	
   23	
   percent	
   of	
   all	
   years	
  
of	
   life	
   lost	
   and	
   is	
   the	
   leading	
   cause	
   of	
   death	
   (26	
  
percent	
  of	
  mortality)	
  (Ye,	
  Zulu	
  et	
  al.	
  2009).	
  This	
  is	
  
possibly	
  due	
  in	
  part	
  to	
  nearly	
  universal	
  household	
  
use	
  of	
   kerosene	
   cooking	
   stoves.	
   In	
   rural,	
  western	
  
Kenya,	
  all-­‐cause	
  hospitalised	
  pneumonia	
   is	
  great-­‐
est	
  among	
  young	
  children	
  and	
  middle-­‐aged	
  adults,	
  

the	
  national	
  HIV	
  epidemic	
  (Tornheim,	
  Manya	
  et	
  al.	
  
2007).	
  Pneumonia	
  is	
  the	
  most	
  common	
  and	
  dead-­‐
ly	
   initial	
  manifestation	
  of	
  HIV	
   in	
   the	
  country,	
  and	
  
the	
  risk	
  of	
  dying	
  from	
  pneumonia	
  in	
  the	
  20-­‐	
  to	
  49-­‐
year	
  age	
  group	
  increases	
  with	
  a	
  coinfection	
  of	
  ei-­‐
ther	
  tuberculosis	
  (16	
  percent)	
  or	
  HIV	
  (22	
  percent)	
  
(Tornheim,	
  Manya	
  et	
  al.	
  2007).	
  Up	
  to	
  84	
  percent	
  of	
  
the	
   risk	
  of	
  bacterial	
  pneumococcal	
  disease	
   in	
   the	
  
country	
   is	
   attributable	
   to	
  HIV	
   infection,	
   the	
   lead-­‐
ing	
  cause	
  of	
  death	
  in	
  adults	
  (Matata,	
  Ondieki	
  et	
  al.	
  
2008).

Incidence	
   is	
   estimated	
   to	
   peak	
   at	
   698	
   per	
  

to	
  one	
  of	
  every	
  143	
  children	
   in	
   the	
  district	
  being	
  
hospitalised	
   for	
   pneumonia	
   each	
   year.	
   A	
   second	
  
peak	
  occurs	
  among	
  20	
  to	
  29	
  year	
  olds,	
  at	
  356	
  per	
  
100,000,	
  with	
  rates	
  twice	
  as	
  high	
   in	
  women	
  as	
   in	
  
men	
  (p	
  <.	
  001).	
  The	
  incidence	
  of	
  hospitalised	
  pneu-­‐
monia	
  is	
  highest	
  in	
  infants	
  less	
  than	
  a	
  year	
  old,	
  with	
  
rates	
  of	
  1,370	
  per	
  100,000.	
  Pneumonia-­‐associated	
  
hospitalisations	
   account	
   for	
   13	
   percent	
   of	
   all	
   ad-­‐
missions	
  in	
  the	
  area,	
  ranging	
  by	
  facility	
  from	
  8	
  to	
  
19	
   percent.	
   Of	
   these	
   pneumonia	
   hospitalisations,	
  
44	
  percent	
  were	
  in	
  young	
  children	
  with	
  an	
  overall	
  
case-­‐fatality	
  ratio	
  of	
  11	
  percent.	
  

Bacterial	
   infection	
   is	
   believed	
   to	
   play	
   a	
   more	
  
-­‐

ing	
   countries	
   than	
   in	
   industrialised	
   ones	
   (where	
  
viral	
   pneumonia	
   is	
   more	
   common).	
   Streptococ-­
cus	
   pneumoniae	
   (Spn)	
   and	
   -­

	
  type	
  b	
  (Hib)	
  are	
  the	
  prime	
  agents	
  of	
  bacterial	
  

of	
  the	
  nasal	
  passages	
  without	
  causing	
  disease	
  and	
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is	
  easily	
  transmitted	
  from	
  person	
  to	
  person	
  (Barto-­‐
loni	
  and	
  Gotuzzo	
  2010).	
  In	
  some	
  cases,	
  an	
  infection	
  
begins	
  when	
  the	
  bacteria	
  invade	
  tissue.	
  Spn	
  is	
  the	
  
most	
   frequently	
   isolated	
   respiratory	
   pathogen	
   in	
  
community-­‐acquired	
  pneumonia	
  and	
  is	
  also	
  a	
  ma-­‐
jor	
  cause	
  of	
  meningitis	
  and	
  otitis	
  media.	
  A	
  recent	
  
hospital	
  study	
  of	
  adults	
  in	
  Kenya	
  documented	
  Spn	
  
in	
  more	
  than	
  half	
  of	
  the	
  patients	
  with	
  pneumonia	
  
(Kariuki,	
  Muyodi	
  et	
  al.	
  2003).	
   In	
  2009,	
  WHO	
  esti-­‐
mated	
  that	
  more	
  than	
  235,500	
  cases	
  of	
  Spn	
  illness	
  
occurred	
  in	
  young	
  children	
  living	
  in	
  Kenya,	
  includ-­‐
ing	
  227,531	
  cases	
  of	
  pneumonia	
  and	
  1,342	
   cases	
  
of	
   meningitis	
   (Cherian	
   2009).	
   Nationally,	
   more	
  

of	
  age	
  were	
  caused	
  by	
  Spn	
  disease.	
  The	
  incidence	
  
rate	
  for	
  Spn-­‐attributable	
  pneumonia	
  was	
  4,478	
  per	
  
100,000	
   and	
   the	
   case-­‐fatality	
   rate	
   per	
   100	
   infec-­‐
tions	
  was	
  7.	
  Meningitis	
  occurs	
  much	
  less	
  frequent-­‐
ly,	
  but	
  is	
  fatal	
  nearly	
  two-­‐thirds	
  of	
  the	
  time.	
  

A	
  second	
  important	
  cause	
  of	
  bacterial	
  pneumo-­‐
nia	
  is	
   	
  type	
  b,	
  the	
  burden	
  of	
  
which	
   is	
   considerably	
   lessened	
   with	
   vaccination.	
  
Among	
  children	
  in	
  sub-­‐Saharan	
  Africa,	
  Hib	
  causes	
  

40	
  percent	
  of	
  cases	
  of	
  meningitis	
  (Scott,	
  Mwarum-­‐
ba	
  et	
   al.	
   2005).	
  As	
  with	
  Spn,	
  pneumonia	
   is	
   about	
  

-­‐
lish	
   et	
   al.	
   2007).	
   In	
   2001,	
   Kenya	
   was	
   among	
   the	
  

from	
   Global	
   Alliance	
   on	
   Vaccines	
   and	
   Immuniza-­‐
tion	
  (GAVI)	
  to	
  introduce	
  routine	
  Hib	
  vaccine.	
  This	
  
vaccine	
   has	
   reduced	
   the	
   estimated	
   incidence	
   of	
  
Hib	
  meningitis	
  from	
  71	
  to	
  8	
  per	
  100,000	
  children	
  

-­‐
pital	
   incidence	
   of	
   Hib	
   invasive	
   disease	
   dropped	
  
from	
  66	
  to	
  8	
  per	
  100,000	
  children.	
  Donor	
  funding	
  
for	
  the	
  vaccine	
  was	
  scheduled	
  to	
  end	
  in	
  2006,	
  but	
  
GAVI	
  offered	
  to	
  extend	
  assistance	
  through	
  to	
  2015,	
  
contingent	
  on	
   cost	
   sharing	
   from	
   the	
  government.	
  
Without	
  the	
  vaccine,	
  an	
  estimated	
  27,347	
  children	
  
would	
  experience	
  Hib	
  disease	
  and	
  more	
  than	
  6,000	
  
would	
  die	
  each	
  year.	
  The	
  Hib	
  vaccine	
  is	
  especially	
  

life,	
  preventing	
  more	
  than	
  5,400	
  deaths	
  annually	
  in	
  

percent	
   of	
   acute	
   bacterial	
  meningitis	
   outside	
   the	
  

neonatal	
  period,	
  a	
  disease	
  with	
  a	
  high	
  case-­‐fatality	
  
rate	
   (45	
   percent)	
   and	
   a	
   40	
   to	
   50	
   percent	
   risk	
   of	
  
neurological	
  sequelae	
  in	
  survivors	
  (Mwangi,	
  Berk-­‐
ley	
   et	
   al.	
   2002).	
   In	
   2000,	
   before	
   Hib	
   vaccination	
  
had	
   started,	
   the	
   minimum	
   annual	
   incidence	
   rate	
  

100,000.	
  Spn	
  accounted	
  for	
  43	
  percent	
  of	
  the	
  cases,	
  
and	
  Hib,	
  42	
  percent.	
  Thirty	
  percent	
  of	
  the	
  patients	
  
died,	
  and	
  about	
  one-­‐quarter	
  of	
  the	
  survivors	
  devel-­‐
oped	
  neurological	
  sequelae.	
  

Treatment.	
   An	
   estimated	
   60	
   percent	
   of	
   ARI	
  
deaths	
   could	
   be	
   prevented	
   by	
   selective	
   antibiotic	
  
use	
   (Kariuki,	
   Muyodi	
   et	
   al.	
   2003).	
   However,	
   be-­‐
cause	
   of	
   the	
   varied	
   sources	
   of	
   infection—viruses	
  
and	
   fungi	
   in	
   addition	
   to	
  bacteria—antibiotics	
   are	
  
not	
   always	
   appropriate.	
   It	
   is	
   this	
   feature	
   of	
   ARIs	
  
that	
  makes	
  them	
  the	
  most	
  common	
  reason	
  for	
  an-­‐
tibiotic	
  prescriptions,	
  appropriate	
  and	
  inappropri-­‐
ate.	
  When	
  rapid	
  diagnostic	
  technology	
  is	
  not	
  avail-­‐
able	
   and	
   clinicians	
   treat	
   patients	
   empirically,	
   the	
  
challenge	
  is	
  considerable.	
  

The	
   local	
   standard	
  of	
  care	
   for	
   inpatient	
  pneu-­‐
monia	
   is	
  penicillin	
  alone	
  or	
  penicillin	
  plus	
  genta-­‐
micin	
   (Tornheim,	
   Manya	
   et	
   al.	
   2007;	
   Ministry	
   of	
  
Medical	
  Services	
  and	
  Ministry	
  of	
  Public	
  Health	
  and	
  
Sanitation	
  2010).	
  Use	
  of	
  more	
  than	
  one	
  antibiotic	
  is	
  
recommended	
  in	
  cases	
  of	
  severe	
  pneumonia	
  (Min-­‐
istry	
  of	
  Health	
  2003).	
  In	
  paediatric	
  care,	
  chloram-­‐
phenicol	
   can	
   be	
   substituted	
   for	
   benzylpenicillin,	
  
and	
  cotrimoxazole	
  can	
  replace	
  gentamicin	
  if	
  other	
  
drugs	
  are	
  not	
  available.	
  In	
  adult	
  care,	
  erythromycin	
  
is	
  advised	
   in	
  the	
  case	
  of	
  penicillin	
  allergy.	
  Amoxi-­‐
cillin,	
  coamoxiclav,	
  ceftriaxone	
  and	
  ceftazidime	
  are	
  
recommended	
  second-­‐line	
  treatments,	
  with	
  amox-­‐
icillin	
   indicated	
   for	
   cases	
   previously	
   treated	
  with	
  
cotrimoxazole.	
  In	
  practice,	
  chloramphenicol	
  is	
  the	
  
mainstay	
   of	
   inpatient	
   therapy	
   for	
   pneumococcal	
  
infections,	
   and	
   amoxicillin	
   and	
   cotrimoxazole	
   are	
  
the	
  most	
  commonly	
  used	
  drugs	
  in	
  outpatient	
  treat-­‐
ment	
  of	
  pneumonia	
  (Mwangi,	
  Berkley	
  et	
  al.	
  2002).	
  
Many	
   healthcare	
   workers	
   also	
   use	
   high	
   doses	
   of	
  
penicillin	
   in	
   treating	
   acute	
   pneumonia	
   by	
   many	
  
healthcare	
  workers.

Antibiotic	
   resistance.	
   Increasing	
   and	
   wide-­‐
spread	
  penicillin	
  resistance	
  in	
  the	
  bacteria	
  causing	
  
most	
  cases	
  of	
  bacterial	
  pneumonia—Haemophilus	
  

type	
  b	
  and	
  Streptococcus	
  pneumoniae—
threatens	
   successful	
   treatment	
   of	
   pneumonia	
   in-­‐
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-­‐

Africa	
  in	
  1977	
  and	
  then	
  spread	
  globally.	
  In	
  Kenya,	
  
resistance	
  of	
  Spn	
  to	
  penicillin	
  was	
  reported	
  at	
  25	
  
percent	
  in	
  Nairobi	
  in	
  1996,	
  and	
  by	
  2003	
  it	
  was	
  43	
  
percent	
   (Paul,	
   Bates	
   et	
   al.	
   1996;	
   Kariuki,	
  Muyodi	
  
et	
   al.	
   2003).	
   In	
   2005,	
   isolates	
   from	
   children	
  with	
  
severe	
  pneumonia	
  were	
  resistant	
  to	
  penicillin	
  half	
  
the	
  time	
  (Berkley,	
  Maitland	
  et	
  al.	
  2008).	
  Resistance	
  
to	
  penicillin	
  in	
  HIV-­‐infected	
  patients	
  with	
  pneumo-­‐
nia	
   is	
  unknown	
  but	
   is	
   likely	
  a	
  problem,	
  given	
   the	
  
higher	
  exposure	
  of	
   these	
   individuals	
   to	
  hospitals,	
  

-­‐
pensity	
   to	
   become	
   infected	
  with	
   paediatric	
   sero-­‐
types	
  that	
  are	
  antibiotic	
  resistant	
  (Madhi,	
  Petersen	
  
et	
  al.	
  2000;	
  Okeke,	
  Laxminarayan	
  et	
  al.	
  2005;	
  Pem-­‐
ba,	
  Charalambous	
  et	
  al.	
  2008).	
  

Penicillin	
   is	
   not	
   the	
   only	
   medicine	
   to	
   which	
  
pneumonia-­‐causing	
   bacteria	
   are	
   becoming	
   resis-­‐
tant.	
  Adults	
  with	
  Spn	
  or	
  Hib	
  disease	
  can	
  no	
  longer	
  

Among	
  adults	
  living	
  in	
  Nairobi,	
  51	
  to	
  54	
  percent	
  of	
  
Spn	
  isolates	
  are	
  resistant	
  to	
  cotrimoxazole	
  (Mwan-­‐
gi,	
  Berkley	
  et	
  al.	
  2002;	
  Kariuki,	
  Muyodi	
  et	
  al.	
  2003).	
  
Hib	
   pneumonia	
   is	
   resistant	
   to	
   cotrimoxazole	
   66	
  
percent	
  of	
   the	
  time	
  (Kariuki,	
  Muyodi	
  et	
  al.	
  2003).	
  
More	
  than	
  7	
  percent	
  of	
  Spn	
  and	
  Hib	
  isolates	
  affect-­‐
ing	
  the	
  adult	
  population	
   in	
  this	
  area	
  are	
  resistant	
  

remain	
   susceptible,	
   however,	
   to	
   chloramphenicol	
  
(95	
   percent)	
   and	
   ampicillin	
   (93	
   percent)	
   in	
   this	
  
population.

Infected	
  children	
  fare	
  worse	
  as	
  chlorampheni-­‐
col	
   and	
   amoxicillin—among	
   the	
   most	
   prevalent	
  
and	
  affordable	
  antibiotics	
  in	
  Kenya—are	
  also	
  com-­‐
promised	
  by	
  increasing	
  levels	
  of	
  resistance.	
  Among	
  
children	
   suffering	
   from	
   severe	
   pneumonia,	
   Spn	
  
resistance	
   to	
   cotrimoxazole	
   and	
   chloramphenicol	
  
reaches	
   57	
   percent	
   and	
   26	
   percent,	
   respectively	
  

resistant	
   Hib	
   in	
   children	
   has	
   increased	
   over	
   the	
  
past	
  decade,	
  and	
  multidrug	
  resistance	
  is	
  common	
  

isolates	
   are	
   either	
   wholly	
   resistant	
   or	
   show	
   in-­‐
termediate	
   resistance	
   to	
   two	
  or	
  more	
   antibiotics.	
  
Susceptibility	
   to	
   cotrimoxazole	
   has	
   decreased	
   to	
  

	
  
(p	
  =	
  .02).	
  In	
  children,	
  44	
  percent	
  of	
  Hib	
  isolates	
  are	
  

resistant	
   to	
   chloramphenicol	
   and	
   62	
   percent	
   are	
  
resistant	
   to	
  cotrimoxazole.	
   Increasing	
  rates	
  of	
   re-­‐

-­‐

compared	
  with	
   the	
   cost	
   of	
   chloramphenicol	
   plus	
  

US$5.50,	
   second-­‐line	
   treatments	
  with	
   ceftriaxone	
  
or	
  coamoxiclav	
  cost	
  US$40	
  and	
  US$67,	
  respectively.	
  

The	
   Network	
   for	
   Surveillance	
   of	
   Pneumococ-­‐
cal	
  Disease	
  in	
  the	
  East	
  African	
  Region	
  (netSPEAR)	
  

Hib	
  and	
  Spn	
  for	
  countries	
  in	
  the	
  East	
  Africa	
  region	
  
(Mudhune	
  and	
  Wamae	
  2009).	
  Resistance	
  to	
  cotri-­‐
moxazole	
   had	
   increased	
   from	
   19	
   percent	
   of	
   iso-­‐
lates	
  in	
  2003	
  to	
  69	
  percent	
  in	
  2009.	
  In	
  contrast,	
  re-­‐
sistance	
  to	
  cefotaxime	
  and	
  erythromycin	
  was	
  low,	
  
ranging	
  from	
  zero	
  to	
  1.5	
  percent	
  in	
  cerebral	
  spinal	
  

Treatment	
   for	
   respiratory	
   infections	
   is	
   largely	
  
empirical	
   because	
   culture	
   results	
   are	
   either	
   un-­‐
available	
  or	
  take	
  longer	
  than	
  48	
  hours	
  to	
  develop,	
  
by	
  which	
  time	
  more	
  than	
  three-­‐fourths	
  of	
  patients	
  
have	
  died	
   (Mwangi,	
   Berkley	
   et	
   al.	
   2002).	
  Accord-­‐
ing	
  to	
  the	
  data	
  available,	
  treatment	
  with	
  penicillin,	
  
cotrimoxazole	
  and	
  chloramphenicol	
  is	
  increasingly	
  
compromised	
  by	
  resistance.	
  Ampicillin	
  and	
  eryth-­‐
romycin	
   remain	
   viable	
   substitutes	
   in	
   adults	
   and	
  
children,	
   however	
   erythromycin	
   is	
   the	
   only	
   one	
  
included	
  in	
  the	
  KEML	
  for	
  regular	
  supply	
  to	
  hospi-­‐
tals	
   and	
   is	
   restricted	
   to	
   adult	
   use	
   in	
   the	
   national	
  
treatment	
   guidelines.	
   Second-­‐line	
   alternatives	
  
such	
  as	
  ceftriaxone	
  and	
  coamoxiclav,	
  however,	
  are	
  
unaffordable	
  for	
  most	
  Kenyans	
  and	
  not	
  available	
  in	
  
the	
  majority	
  of	
  health	
   facilities	
   in	
   the	
  country.	
  As	
  
mentioned,	
   vaccination	
   for	
  Hib	
   and	
  Spn	
  began	
   in	
  
2001	
  and	
  2011,	
   respectively.	
  As	
  vaccine	
  coverage	
  
expands,	
   the	
   principal	
   causes	
   of	
   severe	
   bacterial	
  
pneumonia	
  will	
  be	
  largely	
  controlled	
  (English	
  and	
  
Scott	
  2008).	
  

Diarrheal Infections
Viruses,	
  bacteria	
  and	
  parasites	
  can	
  cause	
  acute	
  

and	
  persistent	
  diarrhoeal	
  infections.	
  A	
  typical	
  dis-­‐
ease	
  of	
  poverty,	
  diarrhoea	
  is	
  second	
  to	
  respiratory	
  
infections	
  in	
  lost	
  disability-­‐adjusted	
  life	
  years	
  and	
  

growth	
   and	
   development	
   (Shapiro,	
   Kumar	
   et	
   al.	
  
2001).	
  Globally,	
  it	
  is	
  responsible	
  for	
  22	
  percent	
  of	
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paediatric	
  deaths,	
  40	
  percent	
  of	
  them	
  in	
  sub-­‐Saha-­‐
ran	
  Africa	
  (Tornheim,	
  Manya	
  et	
  al.	
  2009).	
  Regard-­‐
less	
  of	
  the	
  causative	
  organism,	
  death	
  almost	
  always	
  

-­‐
arrhoea.

In	
  Kenya,	
  diarrhoea	
  is	
  the	
  third	
  most	
  common	
  
cause	
  of	
  death	
  in	
  young	
  children,	
  behind	
  pneumo-­‐
nia	
  and	
  malaria.	
  Even	
  though	
  fatal	
  dehydration	
   is	
  
preventable	
   in	
   most	
   cases	
   with	
   oral	
   rehydration	
  
therapy	
   (ORT),	
   children	
   die	
   because	
   treatment	
  
is	
  not	
  administered,	
  or	
  not	
  used	
   in	
   time.	
   In	
  west-­‐

-­‐
rhoea	
   is	
   responsible	
   for	
  more	
   than	
  11	
  percent	
  of	
  
hospitalisations	
  overall	
  and	
  more	
  than	
  20	
  percent	
  
in	
  some	
  hospitals	
  (Ministry	
  of	
  Health	
  2004;	
  Torn-­‐
heim,	
  Manya	
  et	
  al.	
  2009).	
  Severe	
  diarrhoea	
  is	
  most	
  
common	
  among	
  younger	
  children:	
  nearly	
  17	
  per-­‐

years	
  have	
  diarrhoea,	
  compared	
  with	
  9	
  percent	
  of	
  

country,	
   the	
   annual	
   incidence	
   of	
   hospitalisation	
  
with	
   diarrhoea	
   is	
   highest	
   for	
   infants	
   under	
   one	
  
year	
  of	
  age:	
  1	
  in	
  88	
  infants.	
  Case-­‐fatality	
  is	
  high	
  (8	
  
percent)	
  and	
  codiagnosis	
  with	
  malaria,	
  pneumonia	
  
and	
   HIV	
   is	
   common.	
   Malnourished	
   children	
   are	
  
particularly	
  prone	
  to	
  diarrhoea,	
  and	
  infants	
  who	
  do	
  
not	
  receive	
  an	
  appropriate	
  diet	
  during	
  a	
  diarrhoeal	
  
episode	
  suffer	
  further	
  loss	
  of	
  nutrients,	
  thus	
  exac-­‐
erbating	
  malnutrition	
  and	
  increasing	
  susceptibility	
  
to	
  other	
  infections	
  (HARP	
  2009).

Rotaviruses	
   have	
   emerged	
   as	
   a	
   leading	
   cause	
  
of	
   diarrhoea	
  worldwide.	
   In	
   sub-­‐Saharan	
   Africa	
   it	
  
results	
  in	
  200,000	
  to	
  230,000	
  deaths	
  annually	
  and	
  
causes	
  up	
   to	
  56	
  percent	
   of	
   all	
   diarrhoea	
   cases	
   in	
  
Kenya,	
   exhibiting	
   peaks	
   during	
   the	
   dry	
   months	
  
(Kiulia,	
   Kamenwa	
   et	
   al.	
   2008).	
   Among	
   children	
  
under	
   5	
   years	
   of	
   age,	
   rotavirus	
   infection	
   causes	
  
19	
  percent	
  of	
  hospitalizations,	
  16	
  percent	
  of	
  clin-­‐
ic	
  visits	
  and	
  around	
  4,	
  500	
  deaths	
  per	
  year	
  (Tate,	
  
Rheingans	
  et	
  al.	
  2009).	
  Bacteria	
  are	
  also	
  important	
  
causes	
  of	
  diarrhoeal	
  illness.	
  The	
  leading	
  organisms	
  
among	
  children	
   in	
  developing	
  countries	
  are	
  Esch-­
erichia	
  coli,	
  Shigella	
  spp,	
  Salmonella	
  spp,	
  and	
  Vibrio	
  
cholerae.	
  Detailed	
  analyses	
  in	
  patients	
  hospitalised	
  
with	
  diarrhoea	
  in	
  western	
  Kenya	
  are	
  ongoing	
  and	
  
already	
  indicate	
  high	
  case-­‐fatality	
  ratios	
  for	
  young	
  
children	
   infected	
  with	
  bacterial	
  pathogens	
   (Torn-­‐
heim,	
  Manya	
  et	
  al.	
  2009).	
  

Shigella	
  spp.	
  Among	
  the	
  bacterial	
  causes	
  of	
  dys-­‐
entery,	
   Shigella	
   spp	
   are	
   highly	
   infectious	
   and	
   are	
  
considered	
  the	
  most	
  important	
  (Bartoloni	
  and	
  Go-­‐
tuzzo	
  2010).	
  Shigellosis	
  predominates	
  as	
  a	
  cause	
  of	
  
sporadic,	
  bloody	
  diarrhoea	
  in	
  rural	
  areas	
  of	
  Kenya	
  
(Brooks,	
  Ochieng	
   et	
   al.	
   2006).	
  Data	
   from	
   the	
   late	
  
1990s	
  suggested	
  high	
  levels	
  of	
  Shigella	
  isolates	
  in	
  
patients	
  with	
  diarrhoea,	
  of	
  which	
  21	
  percent	
  were	
  
dysenteriae	
   type	
   1	
   (Shapiro,	
   Kumar	
   et	
   al.	
   2001).	
  
In	
   2003,	
   Shigella	
   continued	
   to	
   be	
   the	
  most	
   com-­‐
monly	
   isolated	
   pathogen	
   in	
   that	
   area,	
   increasing	
  
in	
  prevalence	
  with	
  patient	
  age	
  (Brooks,	
  Ochieng	
  et	
  
al.	
  2006).	
  No	
  national	
  incidence	
  rates	
  for	
  shigello-­‐

analysis	
  in	
  western	
  Kenya.

Salmonella	
  spp.	
  Salmonella	
  enterica	
  serovar	
  Ty-­‐
phi	
  (S.	
  Typhi)	
  is	
  the	
  cause	
  of	
  typhoid	
  fever,	
  and	
  oth-­‐
er	
  species	
  of	
  Salmonella	
  cause	
  a	
  range	
  of	
  diseases	
  
(see	
  below).	
  Typhoid	
  fever	
  has	
  almost	
  disappeared	
  
from	
   the	
   industrialised	
  world	
   but	
   remains	
   in	
   de-­‐
veloping	
  countries	
  with	
  poor	
  sanitation	
  (Bartoloni	
  
and	
  Gotuzzo	
  2010).	
  Globally,	
  typhoid	
  fever	
  causes	
  
more	
  than	
  22	
  million	
  cases	
  of	
  illness	
  and	
  200,000	
  
deaths	
  annually	
  (Breiman	
  2009;	
  Kariuki	
  2010).	
  Ty-­‐
phoid	
   fever	
   is	
  an	
  endemic	
  disease,	
  but	
  epidemics	
  
do	
   occur	
   when	
   water	
   supplies	
   are	
   contaminated	
  
or	
  sanitation	
  systems	
  break	
  down.	
  Detailed	
  infor-­‐
mation	
  on	
  the	
  incidence	
  of	
  S.	
  Typhi	
  infections	
  and	
  
mortality	
  rates	
  in	
  Kenya	
  are	
  absent,	
  but	
  CDC-­‐Kenya	
  
researchers	
   are	
   working	
   on	
   estimates	
   (Breiman	
  
2009).	
  Preliminary	
  results	
   indicate	
  similar	
  trends	
  
in	
  the	
  slum	
  areas	
  of	
  Nairobi	
  as	
  found	
  on	
  the	
  Indian	
  
subcontinent.	
  

Non-­‐typhi	
   Salmonella,	
   as	
   later	
   described,	
   is	
   a	
  
leading	
  cause	
  of	
  neonatal	
  sepsis	
  and	
  meningitis	
  in	
  
Kenya	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2006).	
  In	
  developed	
  
countries	
  and	
  among	
  the	
  upper	
  classes	
  in	
  develop-­‐
ing	
  countries,	
  NTS	
  usually	
  causes	
  self-­‐limited	
  food	
  
poisoning,	
   but	
   in	
   poorer	
   households	
   it	
   is	
   also	
   a	
  
frequent	
  cause	
  of	
  severe	
  bacterial	
  diarrhoea.	
  Con-­‐
sequently,	
   the	
   organism	
   has	
   received	
   special	
   at-­‐
tention.	
  A	
  highly	
   invasive	
   form	
  of	
  NTS	
  associated	
  
with	
  Salmonella	
  enterica	
  serovar	
  Typhimurium	
  re-­‐
cently	
  emerged	
  as	
  a	
  major	
  public	
  health	
  problem	
  
in	
  Africa,	
  with	
  case-­‐fatality	
  rates	
  around	
  20	
  to	
  25	
  
percent	
  in	
  children	
  and	
  up	
  to	
  50	
  percent	
  in	
  adults	
  
(Kingsley,	
  Msefula	
  et	
  al.	
  2009).	
  Multidrug-­‐resistant	
  
NTS	
   outbreaks	
   have	
   occurred	
   in	
   the	
   Democratic	
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Republic	
  of	
  Congo,	
  Rwanda,	
  and	
  Malawi	
  and	
  were	
  
the	
  leading	
  cause	
  of	
  septicaemia	
  in	
  children	
  in	
  the	
  
former	
  two	
  countries	
  in	
  the	
  early	
  1990s	
  (Kariuki,	
  
Gilks	
  et	
  al.	
  1996;	
  Kariuki,	
  Revathi	
  et	
  al.	
  2006).

The	
   estimated	
   incidence	
   of	
   community-­‐ac-­‐
quired	
   NTS	
   in	
   Kenya	
   is	
   166	
   per	
   100,000	
   people	
  

et	
  al.	
  2002;	
  Berkley,	
  Lowe	
  et	
  al.	
  2005).	
  At	
  Kenyatta	
  
National	
   Hospital,	
   35	
   percent	
   of	
   all	
   NTS	
   cases	
   in	
  
newborns	
  resulted	
  in	
  death,	
  despite	
  hospital	
  care.	
  

-­‐
sions	
  at	
  the	
  same	
  facility	
  came	
  from	
  the	
  three	
  main	
  
slum	
  areas	
  of	
  Nairobi	
  (38	
  percent	
  of	
  children	
  with	
  
NTS)	
  compared	
  with	
  other	
  parts	
  of	
   the	
  city.	
  Chil-­‐
dren	
  from	
  slum	
  areas	
  tend	
  to	
  suffer	
  worse	
  health	
  
outcomes	
  and	
  are	
  at	
  higher	
  risk	
  of	
  developing	
  an	
  
invasive	
  disease	
  with	
  poor	
  prognosis	
  (Kariuki,	
  Re-­‐
vathi	
   et	
   al.	
   2006).	
  Malnutrition,	
  malaria	
   and	
   HIV	
  
are	
   believed	
   to	
   be	
   common	
   risk	
   factors	
   for	
   life-­‐
threatening	
   community-­‐acquired	
   NTS	
   infections	
  
throughout	
  the	
  country	
  (Kariuki,	
  Gilks	
  et	
  al.	
  1996;	
  
Berkley,	
   Lowe	
   et	
   al.	
   2005;	
   Kariuki,	
   Revathi	
   et	
   al.	
  
2006;	
  Kingsley,	
  Msefula	
  et	
  al.	
  2009).	
  

Vibrio	
   cholerae.	
  More	
   than	
   two-­‐thirds	
  of	
   chol-­‐
era	
  outbreaks	
  in	
  the	
  past	
  decade	
  have	
  occurred	
  in	
  
Africa	
  as	
  part	
  of	
  an	
  ongoing	
  pandemic	
  that	
  arrived	
  
from	
  Asia	
   in	
  the	
  1970s	
  (Kariuki	
  2010;	
  Okeke	
  and	
  
Ojo	
  2010).	
  Since	
  1971,	
  Kenya	
  has	
  endured	
  several	
  
waves	
   of	
   epidemic	
   cholera	
   (World	
   Health	
   Orga-­‐

reported	
   outbreaks	
   annually	
   with	
   a	
   case-­‐fatality	
  
rate	
  averaging	
  4	
  percent.	
  The	
  largest	
  epidemic	
  oc-­‐
curred	
  in	
  the	
   late	
  1990s	
  and	
  lasted	
  several	
  years,	
  
representing	
   10	
   percent	
   of	
   all	
   cholera	
   cases	
   re-­‐
ported	
  from	
  the	
  African	
  continent	
  during	
  that	
  time.	
  

-­‐
ported	
  each	
  year	
  (except	
  for	
  2002,	
  when	
  291	
  cas-­‐
es	
  were	
  reported)	
   (Kiiru,	
  Saidi	
  et	
  al.	
  2009).	
  More	
  
cases	
  have	
  been	
  reported	
  since	
  2005,	
  and	
  a	
  2007	
  
outbreak	
   had	
   a	
   case-­‐fatality	
   rate	
   of	
   up	
   to	
   6	
   per-­‐
cent,	
   higher	
   than	
   in	
   the	
  previous	
  decade.	
   Studies	
  
on	
  the	
  genetic	
  similarity	
  of	
  organisms	
  causing	
  the	
  
outbreaks,	
  which	
  ran	
  from	
  the	
  coast	
  to	
  the	
  border	
  
with	
  Uganda	
  to	
  the	
  northwest	
  corner	
  of	
  the	
  coun-­‐
try	
  near	
  Sudan,	
   suggested	
   that	
   some	
  or	
  all	
  of	
   the	
  
outbreaks	
   were	
   epidemiologically	
   linked	
   and	
   as-­‐
sociated	
  with	
  rapid	
  spread	
  across	
  vast	
  geographic	
  
areas	
   (Mugoya,	
  Kariuki	
   et	
   al.	
   2008).	
  Two	
   refugee	
  

camps	
  in	
  Kenya	
  are	
  also	
  known	
  to	
  be	
  fertile	
  ground	
  
for	
  cholera	
  outbreaks.	
  Without	
  quick	
  and	
  effective	
  
treatment,	
   the	
  mortality	
   rate	
   for	
   cholera	
   is	
   about	
  
50	
   percent.	
   Despite	
   the	
   threat	
   of	
   rapid	
   transmis-­‐
sion	
  with	
   potentially	
   devastating	
  mortality	
   rates,	
  
no	
  national	
  or	
   regional	
  burden	
  data	
  are	
  available	
  
for	
  the	
  disease.

Treatment.	
  Although	
  watery	
  diarrhoea	
  should	
  
be	
  treated	
  with	
  oral	
  rehydration,	
  bloody	
  diarrhoea	
  
(dysentery)	
   often	
   requires	
   antibiotic	
   treatment.	
  
As	
  with	
  ARIs,	
  most	
  patients	
  with	
  either	
  type	
  of	
  di-­‐
arrhoea	
   are	
   treated	
   empirically	
   with	
   antibiotics,	
  
whether	
   or	
   not	
   the	
   drugs	
   are	
   necessary.	
   Despite	
  
the	
  reduction	
  in	
  mortality	
  associated	
  with	
  enteric	
  

chloramphenicol,	
   amoxicillin	
   and	
   cotrimoxazole,	
  
acquired	
  resistance	
  to	
  these	
  antibiotics	
   is	
  becom-­‐
ing	
  more	
  prevalent	
  in	
  Africa	
  among	
  Vibrio	
  cholerae,	
  
Salmonella	
   spp,	
   Shigella	
   spp	
   and	
   Escherichia	
   coli	
  
(Okeke,	
  Aboderin	
  et	
  al.	
  2007).	
  

Shigella	
  spp.	
  Recommended	
  treatment	
  for	
  mod-­‐

cotrimoxazole	
  or	
  amoxicillin	
   (Ministry	
  of	
  Medical	
  
Services	
  and	
  Ministry	
  of	
  Public	
  Health	
  and	
  Sanita-­‐
tion	
   2010).	
  WHO	
   guidelines	
   recommend	
   the	
   use	
  

bloody	
   diarrhoea	
   (Bartoloni	
   and	
   Gotuzzo	
   2010).	
  
Ceftriaxone	
   is	
   the	
   recommended	
   second-­‐line	
   op-­‐
tion,	
  but	
  not	
  in	
  regular	
  supply	
  through	
  KEMSA.

Salmonella	
  spp.

-­‐
ing	
  typhoid.	
  With	
  the	
  emergence	
  of	
  S.	
  Typhi	
  strains	
  
multiply	
   resistant	
   to	
   ampicillin,	
   chloramphenicol	
  
and	
  cotrimoxazole	
  in	
  the	
  1980s	
  in	
  South	
  Asia	
  and	
  

choice	
   (Kariuki,	
  Revathi	
   et	
   al.	
   2004).	
  The	
  Kenyan	
  
national	
  guidelines	
  recommend	
  amoxicillin,	
  cotri-­‐

-­‐
phoid	
  fever	
  in	
  children	
  and	
  adults	
  (Kariuki	
  2009).	
  
Ceftriaxone	
  is	
  used	
  as	
  a	
  second-­‐line	
  alternative	
  in	
  
practice,	
   but	
  not	
   stipulated	
  by	
   the	
  national	
   treat-­‐
ment	
  guidelines	
  (Ministry	
  of	
  Medical	
  Services	
  and	
  
Ministry	
  of	
  Public	
  Health	
  and	
  Sanitation	
  2010).

Commonly	
   used	
   antibiotics	
   for	
   NTS	
   in	
   Kenya	
  
include	
  a	
   combination	
  of	
  ampicillin	
  and	
  gentami-­‐
cin	
  or	
  cefuroxime,	
  depending	
  on	
  the	
  point	
  of	
  care	
  
(Kariuki,	
   Revathi	
   et	
   al.	
   2006).	
   Tetracycline,	
   cotri-­‐
moxazole	
  and	
  chloramphenicol	
  have	
  also	
  been	
  in-­‐
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-­‐
ing	
   serious	
   infection	
   (Kariuki,	
   Gilks	
   et	
   al.	
   1996).	
  
Treatment	
  for	
  NTS	
  is	
  not	
  included	
  in	
  the	
  national	
  
guidelines.

Vibrio	
  cholerae.	
  Devastating	
  outbreaks	
  of	
  pan-­‐
demic	
   cholera	
   continue	
   in	
  Africa,	
   in	
   particular	
   in	
  
the	
  east	
  and	
  central	
  regions	
  (Okeke,	
  Laxminarayan	
  
et	
  al.	
  2005).	
  Although	
  treatment	
  is	
  usually	
  based	
  on	
  
rapid	
   rehydration,	
   antibiotic	
   therapy	
   can	
   shorten	
  
the	
  course	
  of	
  illness	
  in	
  severe	
  cases	
  and	
  break	
  the	
  
transmission	
  cycle	
  during	
  epidemics	
  (Okeke,	
  Lax-­‐
minarayan	
  et	
  al.	
  2005;	
  Okeke,	
  Aboderin	
  et	
  al.	
  2007;	
  
Bartoloni	
   and	
   Gotuzzo	
   2010).	
   Antibiotics	
   may	
  
also	
   be	
   a	
   life-­‐saving	
   treatment	
   for	
   malnourished	
  
and	
   other	
   immune-­‐compromised	
   patients	
   suffer-­‐
ing	
   from	
   cholera	
   (Okeke,	
   Aboderin	
   et	
   al.	
   2007).	
  
Erythromycin	
  and	
  doxycycline	
  remain	
  the	
  recom-­‐
mended	
  medicine	
  in	
  Kenya	
  for	
  severe	
  cholera,	
  with	
  
chloramphenicol	
   recommended	
   as	
   a	
   second-­‐line	
  
alternative	
  (Ministry	
  of	
  Medical	
  Services	
  and	
  Min-­‐
istry	
  of	
  Public	
  Health	
  and	
  Sanitation	
  2010).	
  

Antibiotic	
  resistance.	
  In	
  western	
  Kenya,	
  where	
  
a	
  high	
  percentage	
  of	
  diarrhoea	
  is	
  caused	
  by	
  bacte-­‐
ria,	
  more	
  than	
  half	
  of	
  all	
  pathogens	
  examined	
  are	
  
not	
  susceptible	
  to	
  empirical	
  antimicrobial	
  therapy,	
  
and	
  74	
  percent	
  of	
  isolates	
  are	
  multidrug	
  resistant	
  

to	
   three	
   or	
   more	
   agents)	
   (Shapiro,	
   Kumar	
   et	
   al.	
  

parts	
   of	
   the	
   country,	
   some	
   enteric	
   pathogens	
   re-­‐
main	
  sensitive	
  to	
  particular	
  agents,	
  or	
  resistance	
  is	
  
spreading	
  at	
  a	
  slow	
  pace.	
  

Shigella	
  spp.	
  Shigella	
  strains	
  are	
  responsible	
  for	
  
most	
   of	
   the	
   sporadic	
  bacillary	
  dysentery	
   cases	
   in	
  
developing	
   countries,	
  with	
   fatalities	
  affecting	
  pri-­‐
marily	
  young	
  children	
  (Okeke,	
  Laxminarayan	
  et	
  al.	
  
2005).	
  S.	
  dysenteriae	
   type	
  1	
  has	
  been	
  responsible	
  
for	
  outbreaks	
  in	
  Africa	
  and	
  is	
  frequently	
  associated	
  

Because	
  most	
  shigellosis	
  is	
  treated	
  empirically,	
  an	
  
understanding	
  of	
  resistance	
  patterns	
  is	
  important	
  
to	
  effective	
  management	
  of	
  cases.	
  Resistance	
  of	
  the	
  
bacteria	
   to	
   ampicillin,	
   tetracycline,	
   cotrimoxazole	
  
and	
   chloramphenicol	
   has	
   become	
   widespread	
   in	
  
Africa,	
  where	
  most	
  of	
  these	
  drugs	
  are	
  still	
  used	
  for	
  

-­‐
ment	
   failure.	
   In	
   Kenya,	
   studies	
   reveal	
   a	
   trend	
   of	
  
high	
  resistance	
  in	
  Shigella	
  to	
  these	
  antibiotics	
  and,	
  

increasingly,	
  quinolones	
  in	
  the	
  treatment	
  of	
  dysen-­‐
tery	
   (Kariuki	
   2009).	
   A	
   2003	
   study	
   found	
   that	
   85	
  
percent	
  of	
   isolates	
   from	
  diarrhoea	
  were	
   resistant	
  
to	
  ampicillin,	
  94	
  percent	
  to	
  cotrimoxazole,	
  91	
  per-­‐
cent	
  to	
  chloramphenicol	
  and	
  100	
  percent	
  to	
  tetra-­‐
cycline	
   (Bartoloni	
  and	
  Gotuzzo	
  2010).	
   In	
  another	
  
study	
   on	
   antibiotic	
   susceptibility	
   in	
   Shigella	
   spp,	
  
all	
   isolates	
   were	
   multiply	
   resistant	
   to	
   ampicillin,	
  
cotrimoxazole,	
   chloramphenicol,	
   coamoxiclav	
  and	
  

more	
  virulent	
   and	
  multidrug-­‐resistant	
  S.	
   dysente-­
riae	
   type	
   1,	
   known	
   to	
   exhibit	
   resistance	
   to	
   cotri-­‐
moxazole,	
  tetracycline	
  and	
  nalidixic	
  acid,	
  is	
  rapidly	
  
replacing	
   the	
   less	
   virulent	
   	
   as	
   the	
  main	
  
cause	
  of	
  sporadic	
  and	
  epidemic	
  bacillary	
  dysentery	
  
in	
  the	
  country	
  (Kiiru	
  Ongoing	
  study	
  2007-­‐2011).	
  In	
  
western	
  Kenya,	
  where	
  Shigella	
  predominates	
  as	
  a	
  
cause	
  of	
  diarrhoea,	
  84	
  percent	
  of	
  patients	
  infected	
  
with	
   the	
   bacteria	
   were	
   given	
   ineffective	
   agents,	
  
and	
  all	
  dysentery	
  isolates	
  tested	
  were	
  multiply	
  re-­‐
sistant	
  to	
  chloramphenicol,	
  cotrimoxazole,	
  tetracy-­‐
cline,	
  ampicillin	
  and	
  streptomycin	
  (Shapiro,	
  Kumar	
  

isolates	
  were	
  susceptible	
  to	
  nalidixic	
  acid,	
  and	
  sus-­‐
-­‐

axone	
  were	
  all	
  above	
  95	
  percent	
  (Brooks,	
  Ochieng	
  
et	
  al.	
  2006).	
  

Antibiotic	
  resistance,	
  particularly	
  to	
  cotrimoxa-­‐
zole	
  and	
  amoxicillin,	
  substantially	
  limits	
  the	
  utility	
  
of	
  available	
  antibiotics	
  for	
  treating	
  shigellosis.	
  Cip-­‐

-­‐
fectiveness	
   in	
   the	
  majority	
  of	
  patients	
  but	
  are	
  not	
  
commonly	
  available	
  and	
  can	
  be	
  relatively	
  expensive.	
  

Salmonella	
  spp.	
  Antibiotic	
  susceptibility	
  in	
  Sal-­
monella	
   enterica	
   serotype	
   Typhi	
   (typhoid	
   fever)	
  
is	
  not	
  well	
  studied	
  in	
  Africa,	
  but	
  available	
  reports	
  
indicate	
   that	
   resistance	
   is	
   present	
   in	
   some	
   areas	
  
(South	
  Africa,	
   Ghana,	
  Nigeria,	
  Kenya)	
   but	
   has	
   yet	
  
to	
   emerge	
   in	
   others	
   (Okeke,	
   Laxminarayan	
   et	
   al.	
  
2005;	
   Okeke	
   and	
   Ojo	
   2010).	
   In	
   countries	
   where	
  
resistance	
  exists,	
  alternatives	
  to	
  current	
  treatment	
  
protocols	
  are	
  often	
  not	
  available	
  or	
  are	
  unafford-­‐
able	
  (Okeke,	
  Aboderin	
  et	
  al.	
  2007).	
  

line	
   recommendations—chloramphenicol	
   and	
  
cotrimoxazole—available	
   in	
  Kenyan	
  public	
  health	
  
facilities	
   and	
   certain	
   bacterial	
   strains	
   show	
   in-­‐
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study	
   2007-­‐2011).	
   In	
   western	
   Kenya	
   more	
   than	
  
90	
  percent	
  of	
  S.	
  Typhi	
   isolates	
   tested	
  at	
  St.	
  Eliza-­‐
beth	
  Mukumu	
  Mission	
  Hospital	
  were	
   resistant	
   to	
  
ampicillin	
  and	
  streptomycin,	
  and	
  79	
  percent	
  were	
  
resistant	
  to	
  cotrimoxazole	
  (Onyango,	
  Machoni	
  et	
  al.	
  
2008).	
  Researchers	
  at	
   this	
  hospital	
   found	
   that	
   all	
  
patients	
  with	
  salmonellosis	
  were	
  started	
  on	
  ampi-­‐
cillin	
  for	
  a	
  week,	
  but	
  the	
  majority	
  did	
  not	
  respond	
  
and	
  were	
   given	
   other	
   antibiotics	
   available	
   in	
   the	
  
essential	
   drug	
  kit.	
   Surveillance	
   for	
   antibiotic	
   sus-­‐
ceptibility	
   in	
   S.	
   Typhi	
   is	
   complicated	
   by	
   diagnos-­‐

resistance	
   are	
   scarce.	
   Researchers	
   at	
   CDC-­‐Kenya	
  
are	
  investigating	
  resistance	
  patterns	
  in	
  the	
  Kibera	
  
slum	
   (Breiman	
   2009).	
   Data	
   are	
   forthcoming	
   for	
  
this	
  population.	
  

The	
   spread	
  and	
  gradual	
   replacement	
  of	
   drug-­‐
sensitive	
  strains	
  of	
  S.	
  Typhi	
  with	
  multidrug-­‐resis-­‐
tant	
  (MDR)	
  strains	
  further	
  reduces	
  clinical	
  options	
  
for	
  treating	
  typhoid	
  fever.	
  At	
  the	
  end	
  of	
  the	
  1980s	
  
and	
  beginning	
  of	
  the	
  1990s,	
  strains	
  of	
  S.	
  Typhi	
  mul-­‐
tiply	
   resistant	
   to	
   ampicillin,	
   cotrimoxazole,	
   chlor-­‐
amphenicol	
  and	
  tetracycline	
  spread	
  through	
  Africa	
  
and	
  were	
  associated	
  with	
  increased	
  disease	
  sever-­‐

typhoid	
   outbreak	
   occurred	
   in	
   Kenya	
   in	
   the	
   late	
  
1990s,	
  with	
  50	
   to	
  65	
  percent	
  of	
   isolates	
  multiply	
  
resistant	
  to	
  antibiotics	
  (Okeke	
  and	
  Ojo	
  2010).	
  Sur-­‐
veillance	
   at	
   Kenyatta	
   National	
   Hospital	
   indicates	
  
that	
  the	
  prevalence	
  of	
  S.	
  Typhi	
  resistant	
  to	
  two	
  or	
  
more	
  antibiotics	
  has	
  been	
  rising,	
  from	
  50	
  percent	
  
in	
  1998	
  to	
  70	
  to	
  78	
  percent	
  in	
  2004	
  (Kariuki,	
  Re-­‐
vathi	
  et	
  al.	
  2004;	
  Okeke	
  and	
  Ojo	
  2010).	
  In	
  a	
  recent	
  
study	
  of	
  S.	
  Typhi	
  outbreaks	
  over	
  20	
  years	
  (1988	
  to	
  
2008),	
  60	
  percent	
  of	
   isolates	
  were	
  multiply	
  resis-­‐
tant	
   to	
   ampicillin,	
   chloramphenicol,	
   tetracycline,	
  
and	
   cotrimoxazole.	
   A	
   further	
   23	
   percent	
   of	
   iso-­‐
lates	
  were	
  resistant	
  to	
  a	
  single	
  antibiotics,	
  usually	
  
ampicillin,	
   cotrimoxazole	
  or	
   tetracycline	
  (Kariuki,	
  
Gilks	
   et	
   al.	
   1997).	
   In	
  data	
   collected	
   from	
  2000	
   to	
  
2002	
  in	
  Nairobi,	
  Embu	
  and	
  Thika,	
  only	
  14	
  percent	
  
of	
   isolates	
   were	
   fully	
   susceptible	
   to	
   antibiotics	
  
tested,	
  whereas	
  82	
  percent	
  were	
  resistant	
  to	
  each	
  

chloramphenicol,	
   tetracycline,	
   streptomycin	
   and	
  
cotrimoxazole	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2004).	
  In	
  lab-­‐

-­‐
tions	
  (minimum	
  inhibitory	
  concentrations)	
  of	
  nali-­‐

42	
  percent	
  of	
  isolates	
  than	
  were	
  needed	
  for	
  sensi-­‐
tive	
  strains.	
  In	
  the	
  Nairobi	
  slum	
  of	
  Kibera,	
  emerg-­‐
ing	
   nalidixic	
   acid	
   resistance	
   of	
   typhoid	
   isolates	
  
suggests	
  a	
  potentially	
  decreased	
  clinical	
  response	
  

development	
   of	
  MDR	
   S.	
  Typhi	
   with	
   reduced	
   sus-­‐
-­‐

nya,	
  resistance	
  may	
  soon	
  emerge	
  that	
  renders	
  even	
  
high	
  dosages	
  of	
  these	
  powerful	
  drugs	
  ineffective.

Salmonella,	
   information	
   is	
  
more	
   readily	
   available.	
   As	
   previously	
   discussed,	
  
multidrug	
   resistant	
   NTS	
   is	
   believed	
   to	
   be	
   an	
   im-­‐
portant	
  cause	
  of	
  invasive	
  disease	
  and	
  death	
  among	
  

risk	
   factor	
   for	
   NTS	
   bacteria	
   (Kariuki,	
   Gilks	
   et	
   al.	
  
1996;	
  Kariuki,	
  Revathi	
  et	
  al.	
  2005;	
  Kariuki,	
  Revathi	
  
et	
  al.	
  2006;	
  Okeke	
  and	
  Ojo	
  2010).	
  It	
  is	
  also	
  possible	
  
that	
  clonal	
  expansion	
  of	
  hypervirulent	
  strains	
  may	
  
account	
  for	
  a	
  substantial	
  proportion	
  of	
  such	
  infec-­‐
tions	
  (Okeke	
  and	
  Ojo	
  2010).	
  

Resistance	
   to	
   quinolones	
   increased	
   in	
   Kenya	
  
from	
  the	
  early	
  1990s	
  to	
  2006	
  in	
  urban	
  centres	
  but	
  
has	
   decreased	
   in	
   the	
   coastal	
   region.	
   In	
   the	
   mid-­‐
1990s,	
  NTS	
   isolates	
  were	
  displaying	
  resistance	
  to	
  
the	
  antibiotics	
  used	
  in	
  empirical	
  therapy,	
  including	
  
ampicillin	
  (48	
  percent)	
  and	
  cotrimoxazole	
  (46	
  per-­‐
cent)	
  (Kariuki,	
  Gilks	
  et	
  al.	
  1996).	
  At	
  the	
  time,	
  only	
  
16	
  percent	
  of	
   isolates	
   tested	
  were	
  sensitive	
   to	
  all	
  
antibiotics.	
   In	
   2005,	
   researchers	
   published	
   levels	
  
of	
   resistance	
   of	
   94	
   percent	
   to	
   ampicillin	
   and	
   67	
  
percent	
   to	
   cotrimoxazole	
   (Kariuki,	
   Revathi	
   et	
   al.	
  

the	
  only	
  antibiotic	
  to	
  which	
  all	
  NTS	
  isolates	
  tested	
  
remained	
  fully	
  susceptible.	
  

In	
   contrast,	
   the	
   problem	
   has	
   appeared	
   to	
   re-­‐

health	
   interventions	
  are	
   thought	
   to	
  have	
   reduced	
  
the	
   need	
   for	
   antibiotics.	
   Studies	
   from	
   the	
   area	
  
demonstrate	
   decreasing	
   prevalence	
   of	
   antibiotic-­‐
resistant	
  NTS	
  isolated	
  from	
  children	
  in	
  the	
  district	
  
hospital,	
  especially	
  resistance	
  to	
  common	
  antibiot-­‐
ics	
  such	
  as	
  cotrimoxazole	
  and	
  amoxicillin	
  (p<.001)	
  
during	
   a	
   10-­‐year	
   period	
   (1994–2005)	
   (Kariuki,	
  
Revathi	
  et	
  al.	
  2006).	
  Rates	
  of	
   resistance	
   for	
   these	
  

percent	
   in	
  1994	
   to	
  1997	
   to	
  11	
  and	
  13	
  percent	
   in	
  

in	
   resistance	
   to	
   gentamicin	
   and	
   chloramphenicol	
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were	
   also	
   noted.	
   Other	
   studies	
   reported	
   similar	
  
results	
  for	
  NTS	
  resistance	
  trends	
  in	
  gram-­‐negative	
  

-­‐
sults	
  suggest	
  that	
  most	
  antibiotics	
  remain	
  effective	
  

urban	
  population	
  has	
  been	
  upward.	
  

The	
   prevalence	
   of	
  MDR	
  NTS	
   among	
   adults	
   in	
  
Kenya	
  rose	
  from	
  31	
  percent	
  in	
  1993	
  to	
  42	
  percent	
  
in	
   2003,	
   including	
   resistance	
   to	
   extended-­‐spec-­‐

-­‐
uki,	
  Revathi	
  et	
  al.	
  2005).	
   Infection	
  with	
  MDR	
  NTS	
  
is	
  associated	
  with	
  an	
   increased	
  rate	
  and	
  duration	
  
of	
  hospitalisation,	
  a	
  twofold	
  increased	
  risk	
  of	
  death	
  
during	
  a	
  two-­‐year	
  period	
  after	
  infection	
  and	
  an	
  in-­‐
creased	
  rate	
  of	
   invasive	
   infection.	
  Most	
  MDR	
  NTS	
  
isolates	
   are	
   susceptible	
   to	
   cefotaxime	
   and	
   cipro-­‐

-­‐
able	
  to	
  most	
  of	
  the	
  population	
  (Kariuki,	
  Revathi	
  et	
  

child	
  for	
  seven	
  days	
  with	
  gentamicin	
  and	
  chloram-­‐
phenicol	
  would	
  cost	
  US$0.38	
  to	
  US$2.30	
  compared	
  
with	
  US$108	
  or	
  US$73	
  for	
  treatment	
  with	
  cefotax-­‐

Highly	
  invasive,	
  multiply	
  resistant	
  S.	
  Typhimuri-­
um	
   isolates	
   in	
   Kenya	
   and	
  Malawi	
   are	
   quickly	
   de-­‐
veloping	
   into	
   a	
   public	
   health	
   problem	
   (Kingsley,	
  
Msefula	
  et	
  al.	
  2009).	
  These	
  bacteria	
  kill	
  up	
  to	
  one-­‐
quarter	
   of	
   affected	
   children	
   and	
   up	
   to	
   half	
   of	
   af-­‐
fected	
  adults.	
  

Vibrio	
  cholerae.	
   V.	
  chol-­

erae	
  in	
  East	
  Africa	
  were	
  detected	
  in	
  1977	
  in	
  Tanza-­‐
nia	
  and	
  Kenya	
  and	
  quickly	
  spread	
  throughout	
  the	
  
region	
  (Bartoloni	
  and	
  Gotuzzo	
  2010).	
  Isolates	
  from	
  
this	
  initial	
  wave	
  were	
  resistant	
  to	
  tetracycline,	
  co-­‐
trimoxazole,	
   gentamicin	
   and	
   ampicillin	
   (Okeke,	
  
Laxminarayan	
   et	
   al.	
   2005;	
  Okeke,	
   Aboderin	
   et	
   al.	
  
2007).	
  In	
  all	
  epidemics,	
  tetracycline	
  resistance	
  ap-­‐
peared	
  when	
  the	
  drug	
  was	
  used	
  intensively	
  for	
  pro-­‐
phylaxis	
  as	
  well	
  as	
  treatment	
  (Okeke,	
  Aboderin	
  et	
  
al.	
  2007).	
  By	
  the	
  1980s,	
  WHO	
  began	
  recommend-­‐
ing	
   cotrimoxazole	
   and,	
   later,	
   quinolones.	
   Eventu-­‐
ally,	
  strains	
  resistant	
  even	
  to	
  quinolones	
  began	
  to	
  
emerge	
  (Bartoloni	
  and	
  Gotuzzo	
  2010).	
  During	
  the	
  
1998–1999	
  cholera	
  epidemic	
  in	
  Kenya,	
  61	
  strains	
  
from	
  25	
  outbreaks	
  were	
   resistant	
   to	
   tetracycline,	
  
cotrimoxazole	
   and	
   chloramphenicol	
   (Scrascia,	
  

-­‐
pears	
   to	
  have	
   spread	
   to	
   southern	
  Sudan,	
  parts	
  of	
  

Somalia,	
   and	
  western	
  and	
   coastal	
  Kenya	
   in	
  2006.	
  
In	
   an	
   outbreak	
   in	
   western	
   Kenya,	
   susceptibility	
  
to	
   tetracycline	
  was	
   reported,	
   but	
   no	
   details	
  were	
  
provided	
   (Shapiro,	
   Kumar	
   et	
   al.	
   2001).	
   Resistant	
  
strains	
  of	
  V.	
  cholerae	
  that	
  were	
  more	
  virulent	
  than	
  
susceptible	
  strains	
  led	
  to	
  a	
  large	
  number	
  of	
  deaths	
  

-­‐
cratic	
  Republic	
  of	
  Congo	
  (Okeke	
  and	
  Ojo	
  2010).	
  

Decades-­‐long	
  tetracycline	
  resistance	
   in	
  Kenya,	
  
coupled	
  with	
  poor	
  diagnostic	
  capacity,	
  means	
  that	
  
empiric	
   treatment	
   frequently	
   employs	
   ineffective	
  
drugs.	
  This	
  not	
  only	
  increases	
  the	
  intensity	
  of	
  chol-­‐
era	
  epidemics	
  but	
  also	
  places	
  more	
  patients	
  at	
  risk	
  
of	
  dying.

Commensals.	
  The	
  normal	
  human	
  (and	
  animal)	
  
gut	
   harbours	
   hundreds	
   of	
   species	
   of	
   nonpatho-­‐

-­‐

also	
  constitute	
  a	
  rich	
  reservoir	
  of	
  genetic	
  material,	
  
which	
  may	
  be	
  acquired	
  by	
  other	
  bacteria,	
   includ-­‐
ing	
  pathogens	
  (Okeke,	
  Aboderin	
  et	
  al.	
  2007).	
  When	
  
commensal	
  bacteria	
  are	
  exposed	
  to	
  antibiotics,	
  re-­‐
sistance	
  genes	
  can	
  develop	
  and	
  transfer	
  to	
  patho-­‐
genic	
  microorganisms,	
  causing	
  antibiotic-­‐resistant	
  
infections	
  (Nys,	
  Okeke	
  et	
  al.	
  2004;	
  Okeke,	
  Laxmina-­‐
rayan	
  et	
  al.	
  2005;	
  Kariuki	
  2010).	
  

In	
   Kenya,	
   there	
   is	
   concern	
   about	
   growing	
   re-­‐

common	
   antibiotics	
   like	
   cotrimoxazole,	
   tetracy-­‐
cline	
  and	
  ampicillin	
  in	
  nonpathogenic	
  E.	
  coli	
  (Kari-­‐
uki	
  2009).	
  In	
  a	
  study	
  to	
  determine	
  the	
  prevalence	
  
of	
  antibiotic-­‐resistant	
  E.	
  coli	
  in	
  healthy	
  adult	
  volun-­‐
teers	
  in	
  both	
  urban	
  areas	
  (Kenya,	
  Mexico,	
  Peru	
  and	
  
the	
  Philippines)	
  and	
  rural	
  areas	
  (Venezuela,	
  Ghana	
  
and	
  Zimbabwe),	
  higher	
  rates	
  of	
  resistance	
   to	
  am-­‐
picillin	
  (89	
  percent)	
  and	
  tetracycline	
  (92	
  percent)	
  
were	
  found	
  in	
  the	
  urban	
  areas	
  of	
  Kenya	
  than	
  in	
  the	
  
rural	
  areas	
  of	
  Ghana	
  and	
  Zimbabwe	
  (Nys,	
  Okeke	
  et	
  
al.	
  2004).	
  A	
  2005	
  study	
  of	
  diarrhoeagenic	
  E.	
  coli	
  in	
  
young	
  children	
  in	
  Kenya	
  demonstrated	
  high	
  levels	
  
of	
   multidrug	
   resistance	
   to	
   tetracycline	
   (71	
   per-­‐
cent),	
   ampicillin	
   (66	
   percent)	
   and	
   cotrimoxazole	
  
(68	
  percent),	
  the	
  leading	
  antibiotics	
  recommended	
  
for	
  treatment	
  of	
  bacterial	
   infections	
  by	
  WHO	
  (Bii,	
  
Taguchi	
   et	
   al.	
   2005;	
   Kariuki	
   2010).	
   Similar	
   rates	
  
were	
  found	
  in	
  a	
  control	
  group	
  of	
  healthy	
  children.	
  
Tetracycline	
   resistance	
   in	
   children	
   is	
   unusual	
   be-­‐
cause	
  the	
  drug	
  is	
  not	
  used	
  in	
  paediatric	
  care,	
  indi-­‐
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cating	
  possible	
  contamination	
  from	
  food	
  or	
  water	
  
(Kariuki	
  2009).	
  

To	
   determine	
   the	
   interaction	
   between	
   resis-­‐
tance	
  determinants	
  in	
  E.	
  coli	
  from	
  different	
  ecosys-­‐
tems,	
  comparative	
  studies	
  were	
  conducted	
  in	
  cen-­‐
tral	
  Kenya	
  (Kariuki,	
  Gilks	
  et	
  al.	
  1999).	
  Nonduplicate	
  

years,	
  and	
  strains	
  were	
  isolated	
  from	
  environmen-­‐
tal	
  specimens	
  in	
  the	
  homes	
  of	
  index	
  cases,	
  includ-­‐
ing	
   from	
   chicken	
   droppings,	
   cattle	
   rectal	
   swabs,	
  
and	
  drinking	
  water	
  sources	
  (rivers	
  and	
  boreholes).	
  

E.	
  coli	
  samples	
  from	
  
children	
   were	
   resistant	
   to	
   ampicillin,	
   chloram-­‐
phenicol,	
   cotrimoxazole	
  and	
   tetracycline.	
  Only	
  26	
  
percent	
  of	
  environmental	
  isolates	
  were	
  MDR,	
  how-­‐

children	
   were	
   more	
   exposed	
   to	
   antibiotics	
   than	
  
livestock	
   in	
   same	
   setting.	
   In	
   the	
   follow-­‐up	
   study	
  
conducted	
  in	
  2003,	
  isolates	
  from	
  healthy	
  children	
  
continued	
  to	
  display	
  high	
  levels	
  of	
  multidrug	
  resis-­‐
tance	
  (89	
  percent)	
  towards	
  ampicillin,	
  cotrimoxa-­‐
zole	
  and	
  tetracycline.	
  

E.	
   coli	
  
exhibited	
   resistance	
   levels	
   as	
   high	
   as	
   78	
   percent	
  
to	
  amoxicillin,	
  85	
  percent	
  to	
  cotrimoxazole	
  and	
  42	
  
percent	
   to	
  chloramphenicol	
   (Bejon,	
  Mwangi	
  et	
  al.	
  
2005).	
   Isolates,	
   however,	
   were	
   100	
   percent	
   sus-­‐
ceptible	
  to	
  two	
  rarely	
  used	
  antibiotics	
  in	
  the	
  area,	
  

Bacteraemia
Of	
   the	
   4	
   million	
   neonatal	
   deaths	
   that	
   occur	
  

globally	
   each	
   year,	
   an	
   estimated	
   one-­‐quarter	
   are	
  
caused	
   by	
   bacteraemia—severe	
   bacterial	
   blood-­‐
stream	
  infections	
  (Newton	
  and	
  English	
  2007).	
  The	
  
most	
  reliable	
  estimates	
   for	
  Kenya	
  come	
  from	
  two	
  
complementary	
   studies	
   involving	
   blood	
   cultures	
  
of	
   children	
   who	
  were	
   inpatients	
   and	
   outpatients	
  
(some	
   of	
   whom	
   were	
   eventually	
   admitted),	
   re-­‐

in	
   the	
   coastal	
   region.	
   The	
   former	
   (Berkley,	
   Lowe	
  
et	
  al.	
  2005)	
  was	
  a	
   large,	
   four-­‐year	
  study	
  (1998	
  to	
  
2002)	
  of	
   all	
   acute	
  admissions	
  among	
  children	
  up	
  
to	
  13	
  years	
  of	
  age;	
  the	
   latter	
  (Brent,	
  Ahmed	
  et	
  al.	
  
2006)	
  was	
  a	
  smaller,	
  six-­‐month	
  study	
  in	
  2003	
  of	
  10	
  

under.	
  

Together,	
   these	
   studies	
   suggest	
   that	
   commu-­‐
nity-­‐acquired	
   bacteraemia	
   is	
  more	
   common	
   than	
  
previously	
   thought	
   and	
   responsible	
   for	
   at	
   least	
  
one-­‐third	
  of	
   deaths	
   in	
   infants	
   and	
  one-­‐quarter	
   of	
  
deaths	
   in	
   older	
   children,	
   higher	
   than	
   the	
   global	
  

large—for	
  several	
  reasons:	
  cultures	
  with	
  probable	
  
contamination	
  were	
  not	
  included	
  (and	
  those	
  chil-­‐
dren	
  were	
  categorised	
  as	
  not	
  having	
  bacteraemia);	
  
culture	
   positivity	
   increases	
   with	
   the	
   amount	
   of	
  
blood	
  available	
   for	
   culture,	
   and	
  amounts	
   for	
   chil-­‐
dren	
   are	
   small;	
   and	
   previous	
   use	
   of	
   antibiotics,	
  
which	
  can	
  be	
  purchased	
  easily,	
  reduces	
  the	
  chanc-­‐

childhood	
  deaths	
  occur	
  outside	
  hospitals.	
  No	
  ma-­‐
jor	
  biases	
  work	
  in	
  the	
  opposite	
  direction.

The	
  mix	
  of	
  organisms	
  responsible	
  for	
  bacterae-­‐
mia	
  changes	
  with	
  age	
  group.	
  In	
  infants	
  under	
  two	
  
months	
  of	
  age,	
  the	
  most	
  common	
  organisms	
  were	
  
Escherichia	
  coli	
   (14	
  percent),	
  Group	
  B	
  Streptococ-­
cus	
  (11	
  percent)	
  and	
  Acinetobacter	
  species	
  (10	
  per-­‐
cent)	
  (Berkley,	
  Lowe	
  et	
  al.	
  2005).	
  In	
  older	
  children,	
  
Streptococcus	
   pneumoniae	
   alone	
   was	
   found	
   in	
   a	
  
quarter	
  of	
  bacteraemia	
  patients	
  12	
   to	
  23	
  months	
  

years.	
  The	
  proportion	
  of	
  cases	
  caused	
  by	
  S.	
  pneu-­
moniae	
   or	
   Staphylococcus	
   aureus	
   increased	
   with	
  
each	
   year	
   of	
   age,	
   and	
   the	
   proportion	
   caused	
   by	
  

	
  remained	
  about	
  the	
  same.	
  
The	
  proportion	
  caused	
  by	
  NTS	
  fell	
  from	
  23	
  percent	
  
among	
  those	
  12	
  to	
  23	
  months	
  of	
  age	
  to	
  7	
  percent	
  of	
  

Death	
   from	
  bacteraemia	
   is	
   rapid—within	
   two	
  
days	
  of	
  hospital	
  admission,	
  71	
  percent	
  of	
  the	
  deaths	
  
occurred—but	
   blood	
   culture	
   results	
   take	
   one	
   to	
  
two	
  days.	
  The	
  burden	
  and	
  the	
  urgency	
  of	
  treatment	
  
argue	
  for	
  prevention	
  with	
  vaccines,	
  which	
  current-­‐
ly	
   can	
  prevent	
   infection	
  with	
   	
   and	
  S.	
  
pneumoniae.	
  Currently,	
  no	
  vaccines	
  exist	
  for	
  NTS.

Treatment.	
  WHO	
  advises	
  treating	
  bacteraemia	
  
in	
  infants	
  with	
  ampicillin	
  and	
  gentamicin	
  (Newton	
  
and	
  English	
  2007).	
  In	
  Kenya,	
  ampicillin	
  is	
  replaced	
  
by	
  benzylpenicillin	
  in	
  infants	
  under	
  60	
  days	
  of	
  age	
  
and	
  older	
  children	
  are	
  given	
  benzylpenicillin	
  plus	
  
chloramphenicol	
   (Kariuki,	
   Revathi	
   et	
   al.	
   2006;	
  
Ministry	
  of	
  Medical	
  Services	
  and	
  Ministry	
  of	
  Pub-­‐
lic	
   Health	
   and	
   Sanitation	
   2010).	
   Ceftriaxone	
   and	
  
ceftazidime	
  are	
  indicated	
  as	
  second-­‐line	
  therapies	
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(Ministry	
  of	
  Medical	
  Services	
  and	
  Ministry	
  of	
  Pub-­‐
lic	
  Health	
  and	
  Sanitation	
  2010).	
  

Antibiotic	
  resistance.	
  Reports	
  on	
  antibiotic	
  re-­‐
sistance	
  for	
  bacteraemia	
  in	
  infants	
  and	
  young	
  chil-­‐
dren	
  are	
  mixed	
  and	
  sparse.	
  Where	
  numbers	
  exist,	
  
the	
  results	
  are	
  questionable	
  for	
  several	
  reasons:	
  re-­‐
searchers	
  have	
  not	
   reported	
  gram-­‐positive	
  bacte-­‐
ria	
  to	
  genus	
  and	
  species;	
  they	
  could	
  not	
  determine	
  
whether	
   infection	
  was	
   acquired	
  maternally	
   or	
   in	
  
the	
   hospital	
   or	
   community,	
   an	
   important	
   charac-­‐
teristic;	
  and	
  because	
  most	
  studies	
  have	
  been	
  con-­‐
ducted	
  in	
  neonatal	
  intensive-­‐care	
  units	
  (IUCs),	
  long	
  
hospital	
  stays	
  may	
  have	
  contributed	
  to	
  greater	
  re-­‐
ported	
  resistance	
  rates	
  (in	
  contrast	
  to	
  community-­‐
acquired	
  rates)	
  (Newton	
  and	
  English	
  2007).	
  

A	
  high	
  percentage	
  of	
  gram-­‐negative	
  organisms	
  
-­‐

otics	
   ampicillin	
   (66	
   percent)	
   and	
   gentamicin	
   (20	
  
percent)	
  in	
  data	
  collected	
  from	
  1998	
  (Musoke	
  and	
  

Revathi	
  2000;	
  Newton	
  and	
  English	
  2007).	
  Accord-­‐
ing	
   to	
   a	
   2005	
   report	
   (Berkley,	
   Lowe	
   et	
   al.	
   2005),	
  
all	
   sepsis-­‐causing	
   bacteria	
   (gram-­‐positive	
   and	
  
gram-­‐negative)	
  were	
  almost	
  entirely	
  (97	
  percent)	
  
susceptible	
  to	
  ampicillin-­‐gentamicin	
  combination,	
  
and	
  88	
  percent	
  were	
  susceptible	
  to	
  benzylpenicil-­‐
lin-­‐gentamicin.	
  In	
  malnourished	
  children	
  (21	
  per-­‐
cent	
  of	
   children	
  with	
   invasive	
  bacterial	
   infections	
  
and	
  38	
  percent	
  of	
  deaths	
  in	
  children	
  under	
  60	
  days	
  
of	
  age),	
  susceptibility	
  was	
  lower	
  at	
  87	
  percent	
  for	
  
amoxicillin-­‐gentamicin	
   and	
   81	
   percent	
   for	
   peni-­‐
cillin-­‐gentamicin.	
  Bacteria	
  were	
  resistant	
   to	
  peni-­‐
cillin	
  alone	
  nearly	
  70	
  percent	
  of	
   the	
   time	
   in	
  both	
  
adequately	
  nourished	
  and	
  malnourished	
  patients.	
  

Sexually Transmitted Infections
More	
  new	
  cases	
  of	
   sexually	
   transmitted	
   infec-­‐

tions	
  (STIs)	
  occur	
   in	
  sub-­‐Saharan	
  Africa	
   than	
  any	
  
other	
  part	
  of	
  world.	
  Although	
  they	
  are	
  rarely	
  fatal,	
  

The AIDS epidemic continues to ravage societies in developing countries. An estimated 22 million 
of the 30 million people with AIDS live in sub-Saharan Africa. Following WHO recommendations, 
many of these patients use the broad-spectrum antibiotic cotrimoxazole to prevent ‘opportunistic’ 
infections. In addition, WHO recommends that children use cotrimoxazole for 15 months after HIV 
exposure to lessen the chances of infection. Widespread use of prophylactic cotrimoxazole can com-
plicate efforts to control common infectious diseases (Foster 2010). Use of this antibiotic for HIV/AIDS 
(though possibly extremely effective) also promotes resistance to cotrimoxazole generally, which is 
used to treat pneumonia, dysentery and typhoid. Thus, the wider costs of losing this cheap and acces-
sible antibiotic might prove considerable (HARP 2009). 

On April 2010, the Daily Nation, a popular newspaper in Kenya, ran a story under the headline ‘Doc-
tors alarmed about HIV drug’, covering the issue of cotrimoxazole resistance and HIV management 
(Foster 2010; Okwemba 2010). According to the article, the Ministry of Medical Services advises daily 
cotrimoxazole for HIV patients, regardless of their CD4 counts, to reduce the risk of contracting 
tuberculosis and pneumonia. Clinicians, however, are worried that this policy could lead to higher costs 
as resistance emerges in HIV patients and spreads to others in the community. One physician said 
that, ‘with a CD4 count of over 400, it may not add any value to have this person take antibiotics for 
prophylaxis purposes’. 

The relationship of cotrimoxazole prophylaxis to bacterial resistance is not fully understood. Two 

susceptibility to penicillin and cotrimoxazole was more common in HIV-positive children (24 percent 
vs. 6 percent in HIV-negative children, p=.01) (Klugman 2009). Higher levels of resistance to cotri-
moxazole were also associated with Spn isolates from children on cotrimoxazole prophylaxis. Similar 
impacts of cotrimoxazole use on Spn resistance were found in adults. From 2002 to 2003, 61 percent 
of participants taking cotrimoxazole prophylaxis had isolates resistant to cotrimoxazole compared 
to 22 percent of those not taking the drug (p=.001) and 30 percent had isolates resistant to penicil-
lin compared to 8 percent of HIV-positive adults not on a cotrimoxazole regimen (p=.014) (Madhi, 
Petersen et al. 2000). 
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as	
  infertility	
  and	
  ectopic	
  pregnancy	
  from	
  Neisseria	
  
gonorrhoeae	
   and	
  Chlamydia	
   trachomatis	
   or	
   foetal	
  
death	
   from	
   congenital	
   syphilis	
   (Okeke,	
   Laxmina-­‐
rayan	
   et	
   al.	
   2005).	
   Perhaps	
  most	
   important,	
   STIs	
  

HIV	
  infection	
  through	
  sexual	
  contact.	
  

Treatment.	
   At	
   present,	
   regional	
   information	
  
for	
  antibiotic	
  resistance	
  exists	
  only	
  for	
  gonorrhoea.	
  
Neisseria	
   gonorrhoeae	
   remains	
   one	
   of	
   the	
   most	
  
common	
  causes	
  of	
  sexually	
  transmitted	
  disease	
  in	
  
developing	
   countries	
   (Okeke,	
  Laxminarayan	
  et	
   al.	
  
2005).	
   The	
   emergence	
   of	
   resistance	
   to	
   more	
   af-­‐
fordable	
  drugs,	
  such	
  as	
  penicillin	
  and	
  tetracycline,	
  
in	
   Tanzania,	
   Zimbabwe	
   and	
   Ethiopia	
   has	
   greatly	
  
compromised	
   treatment	
   (Okeke,	
   Laxminarayan	
  
et	
   al.	
   2005;	
   Bartoloni	
   and	
   Gotuzzo	
   2010).	
   In	
   the	
  

and	
  ceftriaxone	
  were	
  recommended	
  for	
  the	
  treat-­‐
ment	
  of	
  gonorrhoea	
  as	
  resistance	
  emerged	
   to	
  co-­‐
trimoxazole	
  and	
  gentamicin	
  in	
  many	
  parts	
  of	
  Africa	
  
(Okeke	
  and	
  Ojo	
  2010).	
  The	
  2010	
  edition	
  of	
  national	
  

-­‐

combined	
  with	
   coamoxiclav	
   (Ministry	
   of	
  Medical	
  
Services	
  and	
  Ministry	
  of	
  Public	
  Health	
  and	
  Sanita-­‐
tion	
   2010).	
   When	
   that	
   fails,	
   cefuroxime,	
   azithro-­‐

as	
   a	
   second-­‐line	
   treatment.	
   Although	
   ceftriaxone,	
  
cefuroxime,	
   and	
  azithromycin	
  are	
   included	
   in	
   the	
  
KEML,	
  they	
  are	
  not	
  regularly	
  supplied	
  to	
  hospitals.	
  

not	
   available	
   to	
   public	
   hospitals	
   through	
   regular	
  
distribution	
   chains.	
   Thus,	
   in	
   practice,	
   if	
   hospitals	
  
follow	
  the	
  treatment	
  guidelines,	
  they	
  are	
  limited	
  to	
  

treatment	
  and	
  lacking	
  in	
  any	
  viable	
  second-­‐line	
  al-­‐
ternative.	
  This	
  STI,	
  like	
  others,	
  is	
  primarily	
  treated	
  
using	
  the	
  syndromic	
  management	
  approach,	
  which	
  
can	
  result	
  in	
  substantial	
  over-­‐prescribing	
  of	
  antibi-­‐
otic	
  agents.

Antibiotic	
   resistance.	
  Data	
   from	
   sub-­‐Saharan	
  
Africa	
   indicate	
   that	
   penicillin	
   resistance	
   among	
  
gonococci	
  in	
  the	
  region	
  currently	
  exceeds	
  35	
  per-­‐
cent,	
   and	
   tetracycline	
   resistance	
   reached	
   65	
   per-­‐
cent	
  by	
   the	
  early	
  1990s	
   (Okeke,	
  Laxminarayan	
  et	
  
al.	
  2005;	
  Bartoloni	
  and	
  Gotuzzo	
  2010).	
  Some	
  resis-­‐
tance	
  to	
  the	
  more	
  recently	
  recommended	
  alterna-­‐

-­‐

ported	
  in	
  Tanzania	
  (Okeke	
  and	
  Ojo	
  2010).	
  Although	
  
susceptibility	
  testing	
  has	
  not	
  been	
  reported	
  for	
  N.	
  
gonorrhoeae	
  in	
  Kenya,	
  these	
  regional	
  observations	
  

-­‐
cult	
  to	
  treat	
  and	
  that	
  third-­‐generation	
  cephalospo-­‐
rins	
  may	
  eventually	
  cease	
  to	
  be	
  effective	
  against	
  it.	
  

Nosocomial Infections 
Little	
  information	
  exists	
  on	
  the	
  burden	
  of	
  HAIs	
  

in	
  African	
  countries,	
  but	
  WHO	
  estimates	
  that	
  10	
  to	
  
30	
  percent	
  of	
  all	
  hospital	
  admissions	
  in	
  the	
  region	
  
result	
  in	
  an	
  infection	
  (Ndegwa	
  2009).	
  Bacteria	
  are	
  
the	
  most	
  common	
  pathogens	
  of	
  nosocomial	
  infec-­‐
tions,	
   and	
   failures	
   in	
   the	
   healthcare	
   system	
   are	
  
typically	
   responsible	
   for	
   the	
   spread	
   of	
   disease	
   in	
  

on	
  the	
  rates	
  and	
  burden	
  of	
  HAIs	
  in	
  Kenya;	
  however,	
  
several	
   hospital-­‐based	
   studies	
   indicate	
   that	
   the	
  
problem	
  is	
  severe.

-­‐
ous	
  studies	
  suggests	
  that	
  a	
  substantial	
  proportion	
  
of	
   patients	
  may	
   not	
   require	
   antibiotic	
   treatment,	
  
often	
  empirically	
  prescribed	
  for	
  HAI	
  patients	
  (Nde-­‐
gwa,	
  Ellingson	
  et	
  al.	
  unpublished	
  data).	
  In	
  their	
  pre-­‐

Health	
  documented	
  that	
  at	
  least	
  one-­‐third	
  of	
  respi-­‐
ratory	
  HAIs	
  in	
  three	
  public	
  hospitals	
  were	
  caused	
  
by	
  viruses,	
  including	
  adenovirus	
  (15	
  percent)	
  and	
  

-­‐
mark	
  that	
  viral	
  HAIs	
  are	
  common	
  and	
  incorrectly	
  
treated	
  with	
  antibiotics,	
  there	
  is	
  little	
  documenta-­‐
tion	
  on	
  the	
  issue	
  outside	
  the	
  CDC-­‐Kenya	
  study.

Three	
  studies	
  examine	
  the	
   importance	
  of	
  bac-­‐
terial	
  HAIs	
   in	
   neonatal	
   units	
   and	
   ICUs	
   in	
  Kenyan	
  
hospitals.	
   At	
   Kenyatta	
   National	
   Hospital	
   in	
   2000,	
  
17	
   percent	
   of	
   hospital-­‐born	
   neonates	
   acquired	
  
sepsis,	
  and	
  of	
  those,	
  41	
  percent	
  died	
  (Musoke	
  and	
  
Revathi	
  2000).	
  According	
  to	
  the	
  researchers,	
  this	
  is	
  

nosocomial	
  infection	
  rate	
  because	
  surveillance	
  was	
  
inconsistent.	
  The	
  high	
  infection	
  rate	
  is	
  presumably	
  
linked	
  to	
  overcrowding	
  and	
  poor	
  infection	
  control.	
  

bacteria	
  from	
  infected	
  patients	
  in	
  the	
  Kenyatta	
  Na-­‐
tional	
   Hospital	
   ICU	
   (Ngumi	
   2006).	
   Patients	
   with	
  
longer	
   than	
   a	
   two-­‐day	
   stay	
  were	
   at	
   risk	
   of	
   infec-­‐
tion,	
  with	
  no	
  organisms	
  found	
  up	
  to	
  two	
  days	
  fol-­‐
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lowing	
  admission,	
  a	
  few	
  found	
  by	
  the	
  third	
  day,	
  and	
  
more	
  than	
  one	
  organism	
  isolated	
  from	
  the	
  majority	
  

commonly	
  isolated	
  bacteria	
  were	
  Klebsiella	
  spp,	
  S.	
  
aureus,	
  S.	
  pneumoniae,	
  and	
  E.	
  coli.	
  The	
  incidence	
  of	
  
nosocomial	
  infections	
  within	
  the	
  ICU	
  was	
  40	
  to	
  50	
  
percent	
   of	
   all	
   patients.	
   Determinants	
   of	
   infection	
  
included	
  age,	
  underlying	
  disease,	
  and	
  status	
  of	
  im-­‐
munological	
   defences,	
   with	
   HIV	
   patients	
   tending	
  
to	
   contract	
   bacterial	
   opportunistic	
   infections.	
   Pa-­‐
tients	
  staying	
  in	
  the	
  ICU	
  were	
  infected	
  with	
  bacte-­‐
ria	
   that	
   had	
   previously	
   been	
   cultured	
   from	
  ward	
  

-­‐
tors	
  contributing	
  to	
  the	
  cross-­‐infection	
  of	
  patients	
  
included	
  shared	
  suction	
  machines,	
  use	
  of	
  the	
  same	
  
catheter	
   several	
   times	
   within	
   a	
   24-­‐hour	
   period,	
  
and	
  one	
  nurse	
  caring	
   for	
  multiple	
  patients.	
  Over-­‐
crowding	
  was	
  also	
  an	
   issue,	
  since	
  the	
  20-­‐bed	
  ICU	
  
is	
   used	
   for	
   general	
   paediatric,	
   adult,	
   surgical	
   and	
  

it	
  admits	
  nearly	
  1,200	
  patients	
  a	
  year.

A	
   study	
   of	
   common	
   postoperative	
   infections,	
  
conducted	
  at	
  Moi	
  Teaching	
  and	
  Referral	
  Hospital,	
  
found	
  that	
  S.	
  aureus	
  was	
  the	
  most	
  prevalent	
  bacte-­‐
rium	
  infecting	
  wounds	
  (55	
  percent	
  of	
   isolates	
  ex-­‐
amined,	
  p	
  <	
  .05)	
  (Andhoga,	
  Macharia	
  et	
  al.	
  2002).	
  
Pseudomonas	
   and	
  E.	
   coli	
   accounted	
   for	
   12	
   and	
   2	
  
percent,	
   respectively.	
   Researchers	
   discovered	
   an	
  
association	
  between	
  the	
  level	
  of	
  contamination	
  and	
  
pathogens	
  isolated,	
  with	
  S.	
  aureus	
  dominating	
  the	
  
heavily	
  contaminated	
  (59	
  percent)	
  and	
  septic	
  (48	
  
percent)	
   wounds;	
   E.	
   coli	
   increased	
   in	
   prevalence	
  
the	
  more	
  contaminated	
  the	
  wound.	
  Contamination	
  

-­‐
cal	
  examination.	
   Indicators	
   for	
  each	
   level	
   focused	
  

surrounding	
  bone	
  and	
  muscle,	
  the	
  presence	
  of	
  pus	
  

the	
  tissues.

Staphylococcus	
   aureus.	
   Although	
   it	
   is	
   respon-­‐
sible	
   for	
   illnesses	
   ranging	
   from	
   bacteraemia	
   to	
  
infections	
   of	
   the	
   central	
   nervous	
   system	
   and	
   re-­‐
spiratory	
  tract,	
  the	
  frequency	
  of	
  S.	
  aureus	
  has	
  not	
  
been	
  reported	
  for	
  the	
  majority	
  of	
  African	
  countries	
  
(Kesah,	
  Ben	
  Redjeb	
  et	
  al.	
  2003).	
  In	
  a	
  retrospective	
  
clinical	
   lab	
   study	
   at	
   Aga	
   Kahn	
   University	
   Hospi-­‐
tal	
  between	
  2003	
  and	
  2008,	
  34	
  percent	
  of	
  blood-­‐

stream	
  infections	
  were	
  caused	
  by	
  S.	
  aureus	
  (Omuse	
  
2009).	
  A	
  surgical	
  site	
  infection	
  study	
  in	
  2008	
  at	
  the	
  
same	
  hospital	
  revealed	
  that	
  S.	
  aureus	
  was	
  the	
  most	
  
prevalent	
  causative	
  agent	
  of	
   infected	
  wounds	
  (32	
  

have	
  not	
  yet	
  been	
  published.	
  

Antibiotic	
  resistance.	
  The	
  intensive	
  use	
  of	
  an-­‐
tibiotics	
  and	
  consequent	
  selective	
  pressure	
  placed	
  
on	
   bacteria	
  make	
   hospitals	
   and	
   healthcare	
   facili-­‐

(Miralles	
   2010).	
   Transmission	
   of	
   resistant	
   infec-­‐
tions	
  can	
  easily	
  spread	
  between	
  patients	
  and	
  from	
  
patients	
   to	
  hospital	
  staff	
  when	
  standard	
   infection	
  
control	
  precautions	
  are	
  lacking,	
  hindering	
  the	
  abil-­‐
ity	
  of	
  hospitals	
  to	
  prevent	
  deaths	
  and	
  cure	
  disease.	
  
In	
  some	
  developing	
  countries,	
  up	
  to	
  60	
  percent	
  of	
  
all	
  nosocomial	
  infections	
  are	
  due	
  to	
  resistant	
  bac-­‐
teria	
  (Kakai	
  and	
  Wamola	
  2002).	
  

In	
  Kenya,	
   organisms	
  of	
   concern	
   include	
  S.	
   au-­
reus,	
   Klebsiella	
   pneumoniae,	
   Pseudomonas	
   aeru-­
ginosa	
   and	
   enterococci.	
   MDR	
   strains	
   of	
   typically	
  
benign	
  bacteria	
   such	
   as	
  E.	
   coli	
   and	
  Acinetobacter	
  
are	
  now	
  associated	
  with	
  invasive	
  infections	
  among	
  
immune-­‐compromised	
  hospital	
  patients	
  and	
  those	
  
staying	
   in	
   the	
   ICU	
   (Kiiru	
   Ongoing	
   study	
   2007-­‐
2011).	
   Hospital	
   transmission	
   of	
   community-­‐ac-­‐
quired	
   resistant	
   organisms,	
   such	
   as	
   shigella	
   and	
  
pneumococcus,	
   has	
   also	
   been	
   increasingly	
   docu-­‐
mented	
  (Okeke,	
  Laxminarayan	
  et	
  al.	
  2005).	
  

Methicillin-­‐resistant	
   S.	
   aureus	
   outbreaks	
   are	
  
becoming	
   a	
   challenge	
   for	
   infection	
   control	
   pro-­‐
fessionals	
   (Bartoloni	
   and	
   Gotuzzo	
   2010).	
   Data	
   in	
  
western	
  Kenya	
   reveal	
   high	
   levels	
   of	
   resistance	
   to	
  
common	
  antibiotics	
   in	
  S.	
  aureus	
   isolates	
  collected	
  
from	
   healthcare	
   facilities	
   (nearly	
   25	
   percent	
   for	
  
all	
  antibiotics	
  tested)	
  (Kakai	
  2009).	
  In	
  1997,	
  docu-­‐
mented	
   rates	
   of	
  MRSA	
   in	
  Kenya	
  were	
  28	
  percent	
  
of	
  all	
  S.	
  aureus	
  tested	
  in	
  city	
  hospitals	
  (Kesah,	
  Ben	
  
Redjeb	
   et	
   al.	
   2003).	
   A	
   separate	
   study	
   during	
   the	
  
same	
  year	
  on	
  the	
  public	
  health	
  threat	
  of	
  bacterial	
  
infections	
  and	
  antibiotic	
  resistance	
  at	
  Kenyatta	
  Na-­‐
tional	
  Hospital	
  found	
  the	
  prevalence	
  of	
  MRSA	
  to	
  be	
  
40	
  percent	
  of	
  all	
  S.	
  aureus	
  infections	
  (Omuse	
  2009).	
  
In	
  2006,	
  MRSA	
  was	
   found	
   in	
  33	
  percent	
  of	
  S.	
   au-­
reus	
  isolates	
  at	
  Kenyatta	
  National	
  Hospital	
  (Ngumi	
  
2006).	
  

Data	
   concerning	
   the	
   antibiotic	
   susceptibil-­‐
ity	
   patterns	
   of	
   MRSA	
   in	
   sub-­‐Saharan	
   Africa	
   are	
  



KENYA SITUATION ANALYSIS AND RECOMMENDATIONS 27

extremely	
  limited,	
  and	
  few	
  studies	
  on	
  it	
  have	
  been	
  
conducted	
  in	
  Kenya.	
  One	
  investigation	
  of	
  eight	
  Afri-­‐
can	
  hospitals	
  noted	
  comparatively	
  higher	
  levels	
  of	
  
MDR	
  MRSA	
  in	
  Kenya,	
  Nigeria	
  and	
  Cameroon,	
  with	
  
more	
  than	
  60	
  percent	
  of	
   isolates	
  exhibiting	
  resis-­‐
tance	
  to	
  at	
  least	
  three	
  antibiotics	
  (Kesah,	
  Ben	
  Red-­‐
jeb	
  et	
  al.	
  2003).	
  According	
  to	
  the	
  same	
  study,	
  MRSA	
  
susceptibility	
  to	
  gentamicin	
  and	
  tetracycline	
  were	
  
extremely	
  low,	
  at	
  15	
  and	
  8	
  percent,	
  respectively.	
  

Outbreaks	
   of	
   infections	
   caused	
   by	
   Klebsiella	
  
strains	
   resistant	
   to	
   third-­‐generation	
   cephalospo-­‐
rins	
   have	
   been	
   reported.	
   Extended	
   spectrum	
   be-­‐
ta-­‐lactamase–producing	
   strains	
   of	
  K.	
   pneumoniae	
  
present	
   a	
   therapeutic	
   challenge	
   because	
   the	
  ma-­‐
jority	
  are	
  resistant	
   to	
  commonly	
  used	
  antibiotics.	
  
At	
  Kenyatta	
  National	
  Hospital,	
  K.	
  pneumoniae	
   iso-­‐
lates	
   in	
   neonatal	
  wards	
  were	
   uniformly	
   resistant	
  
to	
  ampicillin,	
  tetracycline,	
  cephradine,	
  cefuroxime,	
  
cefotaxime,	
  carbenicillin	
  and	
  ceftazidime	
  (Musoke	
  
and	
  Revathi	
  2000;	
  Kariuki	
  2010).	
  They	
   remained	
  
susceptible	
  to	
  streptomycin,	
  cotrimoxazole,	
  genta-­‐
micin	
  and	
  nalidixic	
  acid.

Tables	
  4	
  and	
  5	
  list	
  statistics	
  related	
  to	
  the	
  bur-­‐
den	
  of	
  bacterial	
  disease	
  and	
  antibiotic	
  resistance.

Antibiotic Resistance in 

The	
  use	
  of	
  antibiotics	
  for	
  growth	
  promotion	
  in	
  
livestock	
  and	
  the	
  treatment	
  and	
  prevention	
  of	
  ani-­‐
mal	
  diseases	
  accounts	
  for	
  considerable	
  amount	
  of	
  
global	
  antibiotic	
  consumption,	
  which	
  may	
   lead	
   to	
  
the	
   development	
   of	
   resistant	
   bacteria	
   in	
   animals	
  
with	
   possible	
   transmission	
   to	
   humans	
   through	
  
the	
  food	
  chain	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2005;	
  Okeke,	
  
Laxminarayan	
   et	
   al.	
   2005).	
   The	
   consequences	
   of	
  
antibiotic	
   resistance	
   in	
   food-­‐borne	
   pathogens	
   on	
  
human	
  health	
  are	
  yet	
  to	
  be	
  seriously	
  evaluated	
  in	
  
most	
  of	
  sub-­‐Saharan	
  Africa	
  (Okeke,	
  Laxminarayan	
  
et	
  al.	
  2005).	
  In	
  Kenya,	
  like	
  most	
  of	
  the	
  African	
  con-­‐
tinent,	
  there	
  is	
  no	
  formal	
  system	
  for	
  surveillance	
  of	
  
antibiotic	
  resistance	
  in	
  bacterial	
  isolates	
  from	
  food	
  
animals	
  or	
  their	
  products	
  and	
  the	
  impact	
  on	
  selec-­‐
tive	
  pressure	
   from	
  antibiotic	
  use	
   in	
  agriculture	
   is	
  
generally	
   not	
   investigated.	
   Where	
   studies	
   exist,	
  
the	
   results	
   are	
  mixed.	
  While	
   one	
  Nigerian	
   report	
  
found	
  that	
  resistance	
  was	
  more	
  common	
  in	
  E.	
  coli	
  

 

-

raemia

Respiratory  

infections STIs infections

Inc-Mort All 
bacteria 
(1, 4)

Spn (2) Hib (2) Shig Salm 
(NTS) 
(3)

V. chol N. gon Neonatal 
(KNH, 
sepsis) 
(5)

ICU 
(KNH 
– HAIs) 
(6)

Infants 2,440 
cases; 
1/3 of all 
deaths

No data No data No data No data No data No data 16.9% 
rate 

No data

Young 
children

1/4 of all 
deaths

235,500 
cases; 
16,430 
deaths

34 No data 166 No data No data No data No data

All ages No data No data No data No data No data No data No data No data 40–50% 
infection 
rate

Abbreviation: KNH = Kenyatta National Hospital.

Sources: Brent, Ahmed et al. 2006 (1); Cherian 2009 (2); Mwangi, Berkley et al. 2002 (3); Berkley, Lowe et al. 2005 (4); Musoke 
and Revathi 2000 (5); Ngumi 2006 (6).
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Disease 

Resistant drugs 

(percentage  

resistant)

Sensitive drugs 

(percentage  

Location 

Bacteraemia All bacteria Amp  
Pen (70)

Pen-Gent (88) 
Amp-Gent (97) 
Less susceptibly 
in malnourished 
children

—

Pneumonia Spn  
Chlorm (26)  
Cotrim (57)  

  
Doxy (24)  
Pen (43–50)  
Cotrim (51–54)

— Nairobi

Hib  
Chlorm (44)  
Cotrim (87)

—

  
Cotrim (66)

Amp (93)  
Chlorm (95)

Nairobi

Diarrhoea Shigella spp Amp (85)  
Chlorm (91)  
Cotrim (94)  
Tet (100)

Nal Acid, Cipro, 
Gent, Ceftri

Nairobi and  
Western Kenya

NTS Cotrim (67)  
Amp (94)

Cefo and Cipro Nairobi

— Cotrim (87)  
Amp (89)

S. Typhi Amp (90)  
Cotrim (79)  
Amp, Cotrim, or Tet 
(23 in 88-08)  

  
Amp, Chlorm, Tet, 
Strep, Cotrim (82 
in 2000-2002) Amp, 
Chlorm, Tet, Cotrim 
(60 in 88-08)

Nal Acid and 
Cipro: Increasing 
resistance to both 
reported (42 with 
elevated MICs)

Nairobi and  
Western Kenya

V. cholerae Tet, Cotrim, Gent, 
Amp, Chlorm

— —

E. coli Amp (66 –87)  
Cotrim (68–87) Tet 
(70–87) Chlorm (87)

— Nairobi

Chlorm (42)  
Amox (78)  
Cotrim (85)

Ceftri and Cipro
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samples	
  from	
  poultry	
  farms	
  engaged	
  in	
  high	
  levels	
  
of	
   antibiotic	
   use,	
   data	
   from	
   Kenya	
   suggests	
   that	
  
animal	
   isolates	
   of	
  E.	
   coli	
   are	
   unaffected	
   by	
   selec-­‐
tive	
  pressure.	
  Studies	
  on	
  the	
  contribution	
  of	
  food-­‐
borne	
  pathogens	
   to	
   the	
  spread	
  of	
  bacteria	
  within	
  
the	
  human	
  population	
  are	
   limited	
   in	
  number	
  and	
  
restricted	
  to	
  sentinel-­‐site	
  research	
  conducted	
  with	
  

inadequate	
  specimen	
  collection,	
  as	
  well	
  as	
  incuba-­‐
-­‐

mine	
  data	
  analysis	
  (Mitema	
  2009).	
  Without	
  a	
  coor-­‐
dinated	
  and	
  routine	
  data	
  collection	
  system	
  in	
  place,	
  
national	
  risk	
  assessments	
  and	
  the	
  advancement	
  of	
  
sound	
  policies	
  to	
  address	
  the	
  possible	
  threat	
  to	
  hu-­‐
man	
   health	
   from	
   antibiotic	
   resistance	
   in	
   animals	
  
remain	
  elusive.	
  

Salmonella spp 

a	
   common	
   cause	
   of	
   bacteraemia	
   among	
   infants	
  
and	
   the	
   immune-­‐compromised	
   in	
   Kenya	
   (Kikuvi,	
  
Schwarz	
   et	
   al.	
   2007).	
   Outbreaks	
   of	
  NTS	
   infection	
  
in	
  humans	
  have	
  been	
  associated	
  with	
   food-­‐borne	
  
transmission	
   from	
   poultry,	
   milk	
   and	
   other	
   dairy	
  
products,	
  and	
  MDR	
  salmonella	
  strains	
  are	
  believed	
  
to	
  be	
  increasing	
  in	
  part	
  from	
  antibiotic	
  pressure	
  in	
  
veterinary	
  medicine.	
  In	
  slaughtered	
  pigs,	
  cattle	
  and	
  
chicken,	
  salmonella	
  was	
  found	
  in	
  6	
  percent	
  of	
  the	
  
samples,	
  with	
  a	
  higher	
  prevalence	
  (19	
  percent)	
  in	
  
carcasses	
  than	
  in	
  faeces	
  (9	
  percent).	
  In	
  pork	
  alone,	
  

79	
  percent	
  of	
  carcass	
  samples	
  are	
  culture-­‐positive.	
  
This	
   suggests	
   severe	
   cross-­‐contamination	
   during	
  
slaughtering	
   and	
   indicates	
   poor	
   hygienic	
   condi-­‐
tions	
  during	
  subsequent	
  dressing	
  activities.	
   In	
  18	
  
percent	
  of	
  positive	
  pork	
  carcasses,	
  the	
  same	
  salmo-­‐
nella	
  serovar	
  was	
  also	
  isolated	
  from	
  faeces	
  samples,	
  
posing	
  a	
  direct	
  threat	
  to	
  consumer	
  health	
  through	
  
the	
   transfer	
   of	
   pathogens	
   from	
   faeces	
   to	
   carcass	
  
meat.	
  An	
  estimated	
  36	
  percent	
  of	
   salmonella	
   iso-­‐
lates	
  are	
  resistant	
  to	
  common	
  antibiotics,	
  including	
  
ampicillin,	
  tetracycline,	
  streptomycin	
  and	
  chloram-­‐
phenicol.	
  All	
  isolates	
  are	
  fully	
  susceptible	
  to	
  genta-­‐
micin,	
  cotrimoxazole	
  and	
  nalidixic	
  acid.	
  Around	
  7	
  
percent	
  of	
  isolates	
  are	
  multiply	
  resistant	
  to	
  strep-­‐
tomycin	
  and	
  tetracycline	
  or	
  ampicillin,	
  tetracycline	
  
and	
   streptomycin.	
   Although	
   ampicillin,	
   tetracy-­‐
cline	
   and	
   streptomycin	
   are	
   relatively	
   inexpensive	
  
and	
   easily	
   available	
   to	
   farmers	
   for	
   therapeutic	
  
and	
   prophylactic	
   applications,	
   chloramphenicol	
  
is	
  not	
  approved	
  for	
  use	
   in	
   food	
  animals	
   in	
  Kenya.	
  
Researchers	
  propose	
  that	
  resistance	
  is	
  acquired	
  ei-­‐
ther	
  from	
  horizontal	
  gene	
  transmission	
  from	
  water	
  
contaminated	
  with	
  human	
  sewage	
  or	
   from	
   illegal	
  
use	
  of	
  the	
  drug	
  in	
  livestock	
  production.	
  

Although	
   a	
   variety	
   of	
   foods,	
   including	
   pork	
  
products,	
  may	
  serve	
  as	
  reservoirs	
  of	
  drug-­‐resistant	
  
salmonella	
   and	
   are	
   thus	
   implicated	
   as	
   vehicles	
  
of	
   drug-­‐resistant	
   NTS	
   transmission	
   to	
   humans,	
  

-­‐
typic	
  association	
  between	
  NTS	
  isolates	
  in	
  animals	
  

Disease

Resistant drugs 

(percentage  

resistant)

Sensitive drugs 

(percentage  

Location

STI N. gon Pen (35)  
Tet (65)

Ceftri and Cipro SSA Region

HAIs S. aureus MRSA (40)  
Gent (85)  
Tet (94)

— Kenyatta National 
Hospital, Nairobi

K. pneumonia Amp, Tet, Ceph,  
Cefuro, Cefo,  
Carben, Ceftaz

Strep, Cotrim, 
Gent, Nal acid

Kenyatta National 
Hospital, Nairobi

Abbreviations: Amp = ampicillin, Amox = amoxicillin, Carben = carbenicillin, Cefo = cefotaxime, Ceftaz= ceftazidime , Ceftri 
-

zole, Doxy = doxycycline, Gent = gentamicin, MRSA = methicillin-resistant S. aureus, Nal Acid = nalidixic acid , Pen = penicillin, 
Strep = streptomycin, Tet = tetracycline.
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and	
   humans	
   in	
   close	
   contact	
   (Kariuki,	
   Revathi	
   et	
  
al.	
  2005;	
  Kariuki,	
  Revathi	
  et	
  al.	
  2006).	
  Rather,	
  one	
  

isolates	
   in	
   children	
   (7	
   percent)	
   shared	
   the	
   same	
  

from	
   siblings	
   and	
   parents	
   (Kariuki,	
   Revathi	
   et	
   al.	
  
2006).	
  No	
  major	
  animal	
  or	
   food	
  reservoir	
  of	
  NTS	
  
was	
  discovered	
  in	
  the	
  homes	
  of	
   infected	
  children.	
  
The	
  full	
  importance	
  of	
  human-­‐to-­‐human	
  transmis-­‐
sion	
  of	
  NTS	
   is	
  unknown,	
  but	
   the	
  authors	
  hypoth-­‐
esise	
  that	
  it	
  is	
  the	
  major	
  mode	
  of	
  infection	
  in	
  Kenya	
  
(Kariuki,	
   Revathi	
   et	
   al.	
   2005).	
   The	
   role	
   of	
   food-­‐
borne	
   transmission	
   of	
   MDR	
   S.	
   Typhimurium,	
   an	
  
important	
   cause	
  of	
   invasive	
  NTS	
   infection,	
   is	
  also	
  
unclear,	
  and	
  studies	
  have	
  yet	
  to	
  address	
  this	
  ques-­‐
tion	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2006).

Escherichia coli

presence	
   of	
   antibiotic-­‐resistant	
   E.	
   coli	
   in	
   animal	
  
products,	
   including	
   poultry	
   and	
   milk.	
   Household	
  
poultry	
   farming	
   is	
   common	
   in	
   the	
   country,	
   and	
   a	
  
large	
   proportion	
   of	
   the	
   population	
   lives	
   in	
   close	
  
contact	
   with	
   chickens.	
   Given	
   these	
   conditions,	
  
there	
  is	
  a	
  possibly	
  high	
  risk	
  that	
  resistant	
  bacteria	
  
can	
  spread	
  from	
  poultry	
  to	
  humans.	
  A	
  pilot	
  study	
  on	
  
small-­‐scale	
  farms	
  in	
  Thika,	
  where	
  farmers	
  practice	
  
intensive	
  commercial	
  chicken	
   farming,	
   found	
  that	
  

E.	
  coli	
  isolates	
  were	
  re-­‐
sistant	
  to	
  tetracycline	
  (72	
  percent)	
  (Kariuki,	
  Gilks	
  
et	
  al.	
  1997).	
  All	
  isolates,	
  however,	
  were	
  sensitive	
  to	
  
neomycin	
  and	
  apramycin.	
  As	
  previously	
  mentioned	
  
in	
  the	
  discussion	
  of	
  commensals	
  and	
  resistance	
  in	
  
humans,	
   comparative	
   studies	
   were	
   conducted	
   to	
  
determine	
   possible	
   environmental	
   sources	
   of	
   E.	
  
coli	
   infection	
   in	
   children	
   (Kariuki,	
   Revathi	
   et	
   al.	
  
2006).	
  The	
  results	
  of	
  these	
  studies	
  suggested	
  that	
  
drug-­‐resistant	
  E.	
  coli	
   in	
  children	
  was	
  the	
  result	
  of	
  
human	
  antibiotic	
  exposure,	
   rather	
   than	
   transmis-­‐
sion	
  from	
  livestock	
  or	
  food	
  products.	
  

A	
   separate	
   study	
   in	
  2000	
  assessed	
   the	
   risk	
  of	
  
infection	
   with	
   E.	
   coli	
   from	
   unpasteurised	
   milk	
  
(Arimi,	
  Koroti	
  et	
  al.	
  2005).	
  The	
  sale	
  of	
  unpasteur-­‐
ised	
  milk	
  to	
  consumers,	
  either	
  directly	
  or	
  through	
  
small-­‐scale	
   traders,	
  has	
   increased	
  since	
   the	
   liber-­‐
alisation	
  of	
  the	
  milk	
  market	
  in	
  1992;	
  an	
  estimated	
  
80	
  percent	
  of	
  all	
  milk	
  sales	
  in	
  Kenya	
  are	
  conducted	
  
through	
  such	
  informal	
  channels.	
  Given	
  the	
  potential	
  

for	
  transmission	
  of	
  E.	
  coli	
  from	
  cattle	
  to	
  humans	
  via	
  
the	
  consumption	
  of	
  unpasteurised	
  milk,	
  the	
  study	
  
investigated	
   the	
   presence	
   of	
   the	
   bacteria	
   in	
   raw	
  
milk	
  products	
  found	
  in	
  rural	
  and	
  urban	
  households	
  
in	
  central	
  Kenya	
  during	
  the	
  dry	
  and	
  rainy	
  seasons.	
  
E.	
  coli	
  was	
  isolated	
  in	
  35	
  percent	
  of	
  the	
  milk	
  sam-­‐
ples	
   obtained	
   from	
   consumers,	
   with	
   0.8	
   percent	
  
testing	
  positive	
   for	
  0157:H7.	
  The	
  prevalence	
   rate	
  
of	
   0157:H7	
   translates	
   into	
   a	
   potential	
   risk	
   of	
   ex-­‐
posure	
  to	
  this	
  rare	
  but	
  virulent	
  strain	
  about	
  three	
  
times	
  each	
  year	
  for	
  a	
  daily	
  consumer	
  of	
  raw	
  milk.	
  
The	
  risk	
  is	
  even	
  greater	
  among	
  the	
  Maasai	
  people	
  
and	
   other	
   communities	
   that	
   frequently	
   consume	
  
raw	
   milk	
   from	
   open-­‐grazed	
   herds.	
   The	
   majority	
  
of	
  urban	
  households	
  (96	
  percent),	
  however,	
  and	
  a	
  
large	
  number	
  of	
  rural	
  households	
  boil	
  milk	
  before	
  
consumption	
  in	
  the	
  process	
  of	
  making	
  tea,	
  reduc-­‐
ing	
  the	
  chances	
  of	
  exposure	
  to	
  live	
  pathogens.	
  The	
  

bacteria	
  in	
  milk	
  samples	
  or	
  demonstrate	
  its	
  link	
  to	
  
human	
  E.	
  coli	
  infections.

Besides	
   those	
   reports,	
   virtually	
   no	
   other	
   data	
  
illuminate	
  the	
  role	
  of	
  milk	
  or	
  poultry	
  in	
  the	
  trans-­‐
mission	
   of	
  E.	
   coli	
   disease	
   in	
   Kenya.	
   There	
   are	
   no	
  
studies	
  on	
  the	
  extent	
  of	
  drug	
  resistance	
  in	
  normal	
  

E.	
  coli	
  in	
  other	
  often-­‐consumed	
  animals,	
  such	
  
as	
  goats	
  or	
  cows.

Staphylococcus aureus
S.	
  aureus	
  is	
  an	
  important	
  mastitis	
  bacterium	
  in	
  

Kenyan	
  bovines	
  and	
  is	
  the	
  most	
  frequently	
  isolated	
  
pathogen	
  from	
  mastitic	
  milk.	
  One	
  study	
  conducted	
  
in	
  the	
  Rift	
  Valley	
  compared	
  the	
  prevalence	
  of	
  MDR	
  
S.	
   aureus	
   in	
  milk	
   products	
   between	
   large	
   dairies	
  	
  
(>	
  200	
  cows)	
  and	
  small	
  producers	
  (<	
  50	
  cows),	
  as-­‐
suming	
   that	
  possible	
  differences	
   in	
  antibiotic	
  use	
  
within	
   the	
   two	
   producer	
   categories	
  would	
  mani-­‐

S.	
  aureus	
   isolates	
  
(Shitandi	
  and	
  Sternesjö	
  2004).	
  The	
  overall	
  preva-­‐
lence	
  of	
  S.	
   aureus	
   in	
  milk	
  was	
  31	
  percent,	
  with	
   a	
  

-­‐

percent)	
  isolates	
  (p	
  <	
  .05).	
  The	
  prevalence	
  of	
  mul-­‐
-­‐

tween	
  isolates	
  from	
  small	
  farms	
  (34	
  percent)	
  and	
  
those	
  from	
  large	
  farms	
  (18	
  percent).	
  Isolates	
  from	
  
small	
  farms	
  were	
  also	
  more	
  likely	
  to	
  demonstrate	
  
resistance	
  to	
  penicillin	
  and	
  tetracycline	
  than	
  large	
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farms,	
  possibly	
  the	
  result	
  of	
  selection	
  pressure	
  for	
  
these	
   antibiotics	
   in	
   small-­‐scale	
   milk	
   production.	
  
There	
   are	
   no	
   other	
   studies	
   investigating	
   the	
   role	
  
of	
  herd	
  size	
  as	
  a	
  risk	
  factor	
  in	
  the	
  development	
  of	
  
antibiotic-­‐resistant	
  bacteria	
  in	
  the	
  country.	
  

Disease and Resistance

National	
   surveillance	
   efforts	
   for	
   notable	
   in-­‐
fectious	
   diseases	
   are	
   relatively	
   common	
   in	
   sub-­‐
Saharan	
   Africa;	
   however,	
   similar	
   systems	
   for	
   the	
  
burden	
   of	
   antibiotic	
   resistance	
   have	
   been	
   harder	
  
to	
   establish	
   (Tornheim,	
   Manya	
   et	
   al.	
   2007).	
   De-­‐
spite	
   the	
   heavy	
   burden	
   of	
   bacterial	
   disease	
   on	
  
the	
   population,	
   scarcity	
   of	
   resources,	
   inadequate	
  
infrastructure	
  and	
   the	
   imperative	
   to	
   focus	
  on	
  ba-­‐
sic	
  services	
  preclude	
  the	
  development	
  of	
  local	
  re-­‐

the	
  WHONET	
  system	
  for	
  data	
  management,	
  includ-­‐

large	
  geographical	
  and	
  topical	
  areas	
  from	
  which	
  no	
  
-­‐

fying	
  the	
  burden	
  imposed	
  by	
  antibiotic	
  resistance	
  
on	
  public	
  health.	
  Where	
  lab	
  facilities	
  exist	
  for	
  site-­‐
based	
  surveillance,	
  they	
  are	
  characterised	
  by	
  a	
  lack	
  
of	
  quality	
  control,	
  inadequate	
  supervision	
  and	
  un-­‐

-­‐

common	
  infections,	
  national	
  treatment	
  guidelines	
  
advise	
  the	
  use	
  of	
  medicines	
  with	
  dangerously	
  high	
  
resistance	
   levels,	
   lower-­‐level	
   health	
   facilities	
   are	
  
restricted	
  by	
  the	
  Kenyan	
  EDL	
  to	
  increasingly	
  inef-­‐
fective	
   antibiotics,	
   and	
   decisionmakers	
   struggle	
  
to	
  design	
  and	
  monitor	
   control	
  measures	
  of	
  drug-­‐
resistant	
  diseases.	
  

Several	
   efforts	
   within	
   Kenya	
   seek	
   to	
   address	
  
this	
   information	
   gap	
  with	
  quality	
   surveillance	
   on	
  

-­‐
gens,	
   including	
   programmes	
   within	
   CDC-­‐Kenya,	
  
KEMRI-­‐Wellcome	
   Trust	
   Research	
   Programme,	
  
the	
  Kenya	
  Medical	
  Research	
  Institute,	
  the	
  Depart-­‐
ment	
   of	
   Veterinary	
   Services	
   and	
   major	
   hospi-­‐
tals.	
  Although	
  Kenya	
   lacks	
  a	
  national	
  database	
  on	
  
healthcare-­‐associated	
   infections	
   and	
   has	
   not	
   de-­‐
veloped	
   a	
   standardised	
  methodology	
  with	
  which	
  

to	
  undertake	
  data	
  processing,	
  CDC-­‐Kenya	
  has	
  part-­‐
nered	
   with	
   the	
   government	
   health	
   ministries	
   to	
  
collect,	
   analyse	
   and	
   disseminate	
   data	
   on	
  HAIs	
   as	
  
part	
   of	
   infection	
   control	
   capacity	
   building	
  within	
  
the	
  country	
  (Ndegwa,	
  Ellingson	
  et	
  al.	
  unpublished	
  
data).	
  The	
  initiative	
  aims	
  to	
  generate	
  quality	
  data	
  
on	
   antibiotic	
   resistance	
   patterns	
   for	
   HAIs	
   on	
   a	
  
regular	
  basis	
  and	
  produce	
  facility-­‐level	
  reports	
  on	
  

-­‐
ment	
  decisions.	
  The	
  reporting	
  system	
  will	
  be	
  inte-­‐

-­‐
formation	
  system	
  to	
  enable	
  district,	
  provincial	
  and	
  
national	
   health	
   agencies	
   to	
   extract	
   epidemiologi-­‐
cal	
  data	
  on	
  HAIs	
  and	
  drug	
  resistance	
  (Ministry	
  of	
  
Health	
   2010).	
   CDC-­‐Kenya	
   is	
   additionally	
   engaged	
  
in	
  sentinel-­‐site	
  and	
  population-­‐based	
  surveillance	
  

refugee	
   camps,	
   and	
   residential	
   areas	
   of	
   Nairobi	
  
and	
  Kisumu	
  (Katz	
  2009).	
  A	
   joint	
  project	
  with	
   the	
  
government,	
   this	
   programme	
   aims	
   to	
   provide	
   an	
  

-­‐
-­‐

disease	
  in	
  the	
  country.	
  The	
  population-­‐based	
  sites	
  
in	
   Kisumu	
   (25,000	
   people)	
   and	
   Nairobi	
   (Kibera,	
  
28,000	
  people)	
  gather	
  biweekly	
  information	
  from	
  
households	
  on	
  episodes	
  of	
  pneumonia,	
  diarrhoea	
  
and	
   fever.	
  Pneumonia	
   specimens	
   collected	
   in	
   this	
  
study	
  are	
  tested	
  for	
  bacterial	
  and	
  viral	
  origins,	
  as	
  

In	
  2003,	
  KEMRI	
  –	
  Wellcome	
  Trust	
  Research	
  Pro-­‐
gramme	
  established	
  the	
  netSPEAR	
  project	
  through	
  
GAVI	
  to	
  better	
  inform	
  the	
  development	
  and	
  use	
  of	
  
pneumococcal	
  vaccines	
  at	
  the	
  country	
  level	
  (Mud-­‐
hune	
  and	
  Wamae	
  2009).	
  The	
  initial	
  scope	
  was	
  lim-­‐
ited	
  to	
  Kenya,	
  Uganda,	
  Tanzania	
  and	
  Ethiopia	
  and	
  
focused	
  on	
  data	
  collected	
  from	
  young	
  children.	
  The	
  
project	
   sought	
   to	
  enhance	
   the	
   representativeness	
  
of	
   the	
  data	
  collected	
  by	
   increasing	
  the	
  number	
  of	
  
sites	
  in	
  each	
  country,	
  improve	
  completeness	
  of	
  the	
  
data	
  by	
  ensuring	
  that	
  sites	
  had	
  the	
  technical	
  abil-­‐
ity	
  to	
   isolate	
  pneumococci	
  and	
  elevate	
  the	
  role	
  of	
  

-­‐
tial	
   project	
   appears	
   complete,	
   and	
  netSPEAR	
  will	
  

is	
  for	
  country	
  level	
  networks	
  to	
  continue	
  after	
  the	
  
handover.	
  	
  

Aga	
  Kahn	
  University	
  Hospital,	
  a	
  tertiary	
  refer-­‐
ral	
  and	
  post-­‐graduate	
  teaching	
  hospital	
  in	
  Nairobi,	
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seeks	
   to	
   use	
   its	
   advanced	
   laboratory	
   capacity	
   to	
  
perform	
  resistance	
  surveillance	
  within	
  its	
  own	
  op-­‐
erations.	
   The	
   microbiology	
   division	
   has	
   internal	
  
quality	
  management	
  systems	
  in	
  place	
  and	
  is	
  a	
  reg-­‐
istered	
  participant	
  in	
  the	
  United	
  Kingdom	
  National	
  
External	
   Quality	
   Assessment	
   Service	
   program.	
  
Data	
  generated	
  from	
  its	
  system	
  are	
  used	
  to	
  update	
  
guidelines	
   for	
   syndromic	
   treatment,	
   reassess	
   the	
  
drug	
  formulary,	
  and	
  identify	
  the	
  need	
  for	
  infection	
  
control	
  measures	
  and	
  impact	
  evaluations	
  for	
  vari-­‐
ous	
   interventions.	
   The	
   microbiology	
   department	
  
and	
   infection	
   control	
   teams	
   manage	
   the	
   system.	
  
High-­‐risk	
  areas,	
  such	
  as	
  the	
  ICU,	
  surgical	
  wards	
  and	
  
the	
  neonatal	
  unit,	
  are	
  targeted	
  for	
  specimen	
  collec-­‐
tion,	
  as	
  determined	
  by	
  physicians.	
  Previously,	
   the	
  
hospital	
   used	
  WHONET	
   for	
   information	
  manage-­‐
ment,	
  but	
  individuals	
  involved	
  in	
  data	
  entry	
  found	
  

switched	
   to	
   storing	
   data	
   in	
   Excel	
   spreadsheets	
  
(Makau	
   2009).	
   The	
   department	
   is	
   currently	
   de-­‐
veloping	
   a	
   more	
   sophisticated	
   and	
   user-­‐friendly	
  

remains	
   a	
   challenge,	
   and	
   the	
   dictation	
   of	
   culture	
  
requests	
  and	
  sample	
  collection	
  by	
  physician	
  choice	
  
results	
   in	
   unsuitable	
   and	
   unpredictable	
   numbers	
  
and	
  case	
  mix	
  of	
  specimens	
  for	
  analysis.	
  At	
  present,	
  
the	
  hospital	
   is	
   conducting	
  an	
  MRSA	
  carrier	
   study	
  

of	
  healthcare	
  workers	
  and	
  typing	
  for	
  hospital-­‐	
  and	
  
community-­‐acquired	
  origins	
  (Omuse	
  2009).	
  Stud-­‐
ies	
   on	
   community	
   prevalence	
   of	
   ESBL-­‐producing	
  
enteric	
  bacilli,	
  surgical	
  site	
  infections	
  and	
  commu-­‐
nity	
  acquired	
  pneumonia	
  have	
  just	
  been	
  concluded.	
  
Researchers	
  are	
  also	
  assessing	
  virulence	
  factors	
  in	
  
MRSA	
  strains	
  in	
  the	
  hospital	
  environment.

In	
  2004,	
  the	
  Department	
  of	
  Veterinary	
  Services	
  
began	
  monitoring	
  antibiotic	
  residue	
  in	
  agricultural	
  
products	
  as	
  a	
  means	
  for	
  ensuring	
  safe	
  food	
  and	
  ver-­‐
ifying	
  the	
  effectiveness	
  of	
  preharvest	
  control	
  prac-­‐
tices	
  (Gichia	
  2009).	
  Plans	
  were	
  designed	
  according	
  
to	
  their	
  potential	
  for	
  affecting	
  international	
  trade.	
  
Central	
  Investigatory	
  Labs	
  at	
  the	
  University	
  of	
  Nai-­‐
robi,	
  Bora	
  Biotech	
  Ltd.	
  and	
  the	
  Kari	
  Trypanosomia-­‐
sis	
  Research	
  Centre	
  perform	
  residue	
  analysis	
  while	
  
the	
   sampling	
   of	
   milk,	
   honey,	
   and	
   red	
   and	
   white	
  
meats	
   is	
   performed	
  by	
  Department	
   of	
   Veterinary	
  
Services	
  staff	
  with	
  assistance	
  from	
  the	
  Department	
  
of	
  Public	
  Health	
   and	
  Toxicology	
   at	
   the	
  University	
  

-­‐
nary	
  Services	
  report	
  that	
  surveillance	
  will	
  eventu-­‐
ally	
   include	
   the	
   presence	
   of	
   resistant	
   bacteria	
   in	
  
agricultural	
  products,	
  and	
  the	
  department	
  intends	
  
to	
  examine	
  strategies	
  to	
  prevent	
  the	
  transmission	
  
of	
  bacteria,	
  especially	
  salmonella	
  and	
  E.	
  coli,	
  to	
  the	
  
human	
  population.	
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Antibiotic	
   resistance	
   is	
  driven	
  by	
  numerous	
  
factors,	
  many	
  of	
  which	
  are	
  associated	
  with	
  
inappropriate	
  and	
  excessive	
  antibiotic	
  use.	
  

The	
  regulatory	
  environment,	
  economic	
  incentives,	
  
and	
  the	
  knowledge	
  and	
  expectations	
  of	
  drug	
  pro-­‐

-­‐

by	
  the	
  impoverished	
  living	
  conditions	
  characteriz-­‐
ing	
   the	
  majority	
  of	
  patients	
   suffering	
   from	
  bacte-­‐
rial	
   infections,	
   including	
  poor	
  healthcare	
  delivery	
  
and	
  unreliable	
  access	
  to	
  medicines.	
  Antibiotics	
  are	
  
also	
   misused	
   in	
   the	
   livestock	
   industry.	
   After	
   re-­‐
viewing	
  consumption	
   levels	
  and	
  the	
  patterns	
  and	
  
drivers	
  of	
  use	
  in	
  both	
  human	
  healthcare	
  and	
  live-­‐
stock	
  production,	
  this	
  section	
  examines	
  the	
  supply	
  
chain	
  for	
  antibiotics.

This	
   section	
   reviews	
   information	
   available	
   on	
  
factors	
   leading	
   to	
   antibiotic	
   use	
   in	
   human	
   health	
  
in	
  Kenya.	
   It	
   begins	
  with	
   a	
  presentation	
  of	
   overall	
  
national	
  consumption,	
  followed	
  by	
  patterns	
  of	
  use	
  

It	
  concludes	
  with	
  a	
  presentation	
  of	
  the	
  incentives	
  
and	
  drivers	
  of	
  antibiotic	
  prescribing	
  and	
  consump-­‐
tion	
  in	
  patients,	
  hospitals	
  and	
  pharmacies.

National Consumption 
National	
   estimates	
   on	
   antibiotic	
   use	
   are	
   de-­‐

rived	
   from	
   importation	
   licenses	
   and	
  manufactur-­‐

Board	
   (PPB)	
   and	
   the	
   Ministry	
   of	
   Trade	
   (Mitema	
  
and	
  Kikuvi	
   2004).	
   Using	
   these	
   data	
   and	
   incorpo-­‐
rating	
   prescription	
   patterns,	
   Mitema	
   and	
   Kikuvi	
  
(2004)	
   described	
   the	
   consumption	
   of	
   drugs	
   in	
  

1,000	
   inhabitants	
  per	
  day	
   for	
  1997	
   to	
  2001.	
  This	
  

antibiotic	
  use.	
  

Trends	
   during	
   the	
   study	
   period	
   displayed	
   a	
  
decrease	
   in	
   total	
   annual	
   antibiotic	
   consumption	
  
except	
   in	
   2000,	
   when	
   there	
   was	
   a	
   4	
   percent	
   in-­‐

crease	
  during	
  a	
  severe	
  famine	
  early	
  in	
  the	
  year.	
  Av-­‐
erage	
   annual	
  national	
   antibiotic	
  use	
  was	
  20	
  DDD	
  
per	
  1,000	
  people	
  a	
  day.	
  According	
  to	
  the	
  authors,	
  
penicillins	
  are	
  the	
  most	
  prescribed	
  antibiotic	
  class,	
  
possibly	
  because	
  of	
  their	
  relative	
  affordability	
  and	
  
broad-­‐spectrum	
  activity	
  on	
  both	
  gram-­‐positive	
  and	
  
gram-­‐negative	
  bacteria	
  (Mitema	
  2010).	
  Penicillins	
  
accounted	
  for	
  an	
  annual	
  average	
  of	
  6	
  DDD	
  per	
  1,000	
  
people	
  a	
  day	
  and	
  31	
  percent	
  of	
  the	
  overall	
  mean,	
  of	
  
which	
  68	
  percent	
  were	
  extended-­‐spectrum	
  forms	
  
(Mitema	
  and	
  Kikuvi	
  2004).	
  

Trends	
   in	
   consumption	
   of	
   tetracyclines,	
   cotri-­‐
-­‐

registered	
   a	
   37	
   percent	
   decrease.	
   At	
   the	
   time	
   of	
  
the	
  study,	
  tetracyclines	
  were	
  the	
  second	
  most	
  fre-­‐
quently	
   consumed	
   antibiotic	
   class,	
   at	
   an	
   annual	
  
average	
  of	
  5	
  DDD/1,000,	
  of	
  which	
  doxycycline	
  was	
  
the	
  most	
  popular.	
  Cotrimoxazole	
  consumption	
  in-­‐
creased	
  in	
  from	
  1997	
  to	
  1999,	
  possibly	
  in	
  response	
  
to	
  preventing	
  and	
  treating	
  pneumonia	
  in	
  the	
  grow-­‐
ing	
   HIV-­‐positive	
   population,	
   and	
   represented	
   4	
  
DDD/1,000	
  of	
  annual	
  average	
  antibiotic	
  use.	
  More	
  
than	
  75	
  percent	
  of	
  chloramphenicol	
  consumption	
  
(1	
  DDD/1,000	
  on	
  average)	
  for	
  the	
  entire	
  study	
  pe-­‐
riod	
  was	
  recorded	
   in	
  1997,	
  during	
  an	
   increase	
   in	
  
typhoid	
  fever	
  episodes	
  following	
  the	
  El	
  Niño	
  rains.	
  

-­‐
roquinolones	
  in	
  1998	
  and	
  the	
  consequent	
  increase	
  
in	
  generics	
  may	
  account	
  for	
  the	
  decrease	
  in	
  chlor-­‐
amphenicol	
  use	
  for	
  typhoid	
  treatment	
  after	
  1997.	
  

-­‐
nolones	
  increased	
  18-­‐fold	
  during	
  1997	
  to	
  1998	
  fol-­‐
lowing	
  the	
  release	
  of	
  generics	
  on	
  the	
  market,	
  and	
  
the	
  drug	
  represented	
  0.8	
  DDD/1,000	
  people	
  a	
  day	
  
of	
  the	
  yearly	
  average.	
  

Aminoglycoside	
  consumption	
  also	
  rose	
  steadily	
  
after	
  1999,	
  of	
  which	
  gentamicin	
  accounted	
  for	
  78	
  
percent	
  of	
  the	
  mean	
  annual	
  amount.	
  While	
  macro-­‐
lide	
  use	
  remained	
  stable	
  after	
  1999,	
  the	
  popularity	
  
of	
  rifampicin	
  grew	
  in	
  response	
  to	
  new	
  tuberculosis	
  
combination	
  regimens	
  and	
  increased	
  treatment	
  of	
  
tuberculosis	
   as	
   a	
   secondary	
   infection	
   among	
  HIV	
  
patients.	
  During	
   the	
   study,	
   average	
   annual	
   use	
   of	
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was	
   high	
   compared	
   with	
   the	
   second-­‐generation	
  
(0.03	
   DDD/1,000)	
   and	
   third-­‐generation	
   (0.003	
  

generation	
   cephalosporin	
   use	
   spiked	
   from	
   0.3	
  
DDD/1,000	
  in	
  1999	
  to	
  0.7	
  DDD/1,000	
  in	
  2000	
  but	
  
dropped	
  to	
  0.04	
  DDD/1,000	
  in	
  2001.	
  The	
  authors	
  
of	
  the	
  study	
  offered	
  no	
  explanation	
  for	
  these	
  sharp	
  
variations.

The	
   published	
   numbers	
   may	
   be	
   low	
   in	
   part	
  
because	
   of	
   the	
   declining	
   socioeconomic	
   status	
   of	
  
a	
  substantial	
  proportion	
  of	
  the	
  population	
  during	
  
the	
   study	
   period,	
   as	
   well	
   as	
   the	
   deterioration	
   of	
  
the	
  healthcare	
  system	
  and	
  drug	
  supply	
  chain	
  prior	
  

drug	
  kits	
  were	
  distributed	
  in	
  2000,	
  leading	
  to	
  a	
  se-­‐
vere	
  shortage	
  of	
  antibiotics	
  in	
  public	
  health	
  facili-­‐
ties	
  in	
  2001	
  (Ministry	
  of	
  Health	
  2003).

Patterns of Use
Resistance	
  develops	
  in	
  part	
  as	
  a	
  result	
  of	
  poor	
  

prescribing	
  and	
  dispensing	
  practices,	
  as	
  well	
  as	
  in-­‐
appropriate	
  use	
  by	
  patients.	
  Weak	
  pharmaceutical	
  
management	
  and	
  inadequate	
  regulation	
  lead	
  to	
  the	
  
proliferation	
  of	
  unlicensed	
  outlets	
  selling	
  prescrip-­‐
tion-­‐only	
  antibiotics	
  and	
  the	
  indiscriminate	
  use	
  of	
  

-­‐
cilities.	
  Additionally,	
  the	
  lack	
  of	
  precise	
  diagnostics	
  
and	
  quality	
  lab	
  facilities	
  spurs	
  empiric	
  prescribing	
  
of	
  antibiotics	
  to	
  treat	
  viral	
  infections	
  when	
  the	
  eti-­‐
ology	
  of	
  a	
  disease	
  cannot	
  be	
  determined	
  and	
  when	
  
different	
   conditions	
   manifest	
   with	
   similar	
   symp-­‐
toms,	
  such	
  as	
  malaria	
  and	
  pneumonia.	
  

An	
   estimated	
   half	
   of	
   all	
   medicines	
   in	
   Africa	
  
are	
  irrationally	
  used,	
  including	
  up	
  to	
  two-­‐thirds	
  of	
  
antibiotics	
   (Ecumenical	
   Pharmaceutical	
   Network	
  
2009).	
   In	
   Kenya,	
   antibiotics	
   are	
   available	
   from	
   a	
  
range	
  of	
  providers	
  with	
  varying	
  degrees	
  of	
  medi-­‐
cal	
  training—from	
  family	
  members	
  and	
  friends	
  to	
  
physicians,	
   healthcare	
   workers,	
   pharmacists	
   and	
  
pharmacy	
   clerks.	
   Patterns	
   of	
   antibiotic	
   dispens-­‐
ing	
   for	
   the	
   same	
   condition	
   can	
   differ	
   depending	
  
on	
  the	
  source,	
  and	
  the	
  source	
  of	
  treatment	
  can	
  dif-­‐
fer	
  depending	
  on	
   the	
   symptoms	
  and	
   illnesses	
   for	
  

-­‐
cording	
  to	
  a	
  recent	
  report,	
  whether	
  patients	
  went	
  
to	
  a	
  healthcare	
   facility	
   for	
  antibiotic	
   treatment	
   in	
  
the	
   case	
   of	
   respiratory	
  disease	
  was	
   based	
   on	
   the	
  
perceived	
  severity	
  of	
  the	
  condition	
  and	
  experience	
  

with	
  prior	
  treatment.	
   In	
  cases	
  where	
  patients	
  felt	
  

a	
  particular	
  antibiotic	
  prescribed	
  to	
  them	
  on	
  previ-­‐
ous	
  occasions	
  by	
  a	
  healthcare	
  worker,	
  they	
  tended	
  
to	
  visit	
  a	
  retail	
  chemist	
  to	
  self-­‐medicate	
  or	
  stock	
  up	
  
on	
  drugs	
  for	
  repeat	
  conditions	
  in	
  the	
  future	
  (Blum	
  
2008).	
   If	
   symptoms	
  worsened,	
   the	
  patient	
  would	
  
seek	
  help	
  in	
  a	
  health	
  centre	
  or	
  area	
  hospital.	
  

Patterns	
   by	
   provider.	
   Unfortunately,	
   the	
  ma-­‐
jority	
  of	
  studies	
  on	
  prescribing	
  and	
  dispensing	
  pat-­‐
terns	
  do	
  not	
  compare	
  trends	
  in	
  antibiotic	
  source	
  by	
  
disease	
  or	
  investigate	
  patient	
  choice	
  of	
  provider	
  by	
  
symptom.	
   The	
   information	
   that	
   current	
   research	
  
does	
  provide	
  is	
  primarily	
  limited	
  to	
  the	
  number	
  of	
  
antibiotics	
  dispensed	
  by	
  a	
  particular	
  site	
  (hospital	
  

-­‐
arrhoea	
  or	
  fever.	
  The	
  picture	
  emerging	
  from	
  these	
  
reports	
   is	
   that	
   both	
   retail	
   pharmacies	
   and	
  public	
  
health	
  facilities	
  prescribe	
  and	
  dispense	
  medicines	
  
that	
  are	
  not	
  indicated	
  for	
  particular	
  infections,	
  and	
  

choices.	
  

Retail	
   pharmacies,	
   frequently	
   operating	
  with-­‐
out	
  a	
  licence,	
  appear	
  to	
  be	
  more	
  accessible	
  to	
  pa-­‐
tients:	
   they	
  are	
   located	
  within	
  the	
  community,	
  do	
  
not	
   charge	
   consultant	
   fees,	
   have	
   shorter	
   waiting	
  
times	
  and	
  are	
  willing	
  to	
  negotiate	
  treatment	
  proto-­‐

-­‐
gnan,	
  Soumerai	
  et	
  al.	
  1996;	
  Okeke	
  and	
  Ojo	
  2010).	
  
Around	
  a	
  quarter	
  of	
  the	
  entire	
  Kenyan	
  population	
  
and	
   more	
   than	
   a	
   third	
   of	
   Nairobi	
   residents	
   use	
  

care	
  (Kakai	
  and	
  Wamola	
  2002;	
  Kwena,	
  Sharma	
  et	
  
al.	
  2008;	
  Thoithi	
  and	
  Okalebo	
  2009).	
  In	
  the	
  rural,	
  
western	
   region	
   of	
   Kenya,	
   up	
   to	
   54	
   percent	
   of	
   ill	
  
persons	
  visiting	
  the	
  Lwak	
  Hospital	
  had	
  previously	
  
sought	
   care	
   from	
   informal	
  drug	
   sellers	
  and	
  up	
   to	
  
24	
  percent	
  with	
  an	
  ARI	
  symptom	
  had	
  already	
  pur-­‐
chased	
  an	
  antibiotic	
  without	
  a	
  prescription	
  (Bigo-­‐
go,	
  Audi	
  et	
  al.	
  2010).	
  	
  According	
  to	
  new	
  research	
  by	
  
Synovate,	
  more	
   than	
  70	
  percent	
  of	
  pharmacies	
   in	
  
Kenya	
  dispense	
  medicines	
  without	
  a	
  prescription	
  
as	
   required	
  by	
   law.	
   In	
   the	
   study,	
   antibiotics	
  were	
  
the	
  most	
  frequently	
  abused	
  (Karambu	
  2011).	
  

Drug	
  retailers	
  also	
  appear	
   to	
  be	
  an	
   important	
  
source	
   of	
   information	
   about	
   illness	
   in	
   general	
  
(Ross-­‐Degnan,	
  Soumerai	
  et	
  al.	
  1996;	
  Ram	
  2008).	
  In	
  
an	
  investigation	
  of	
  ORT	
  use	
  in	
  treating	
  diarrhoea,	
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caregivers	
  of	
  young	
  children	
  emphasised	
  their	
  reli-­‐
ance	
  on	
  both	
  chemists	
  and	
  healthcare	
  workers	
  to	
  
guide	
  them	
  in	
  diagnosing	
  the	
  problem	
  and	
  prepar-­‐
ing	
   treatments	
   at	
   home	
   (Ram	
   2008).	
   Pharmacy	
  
employees	
  were	
   relied	
   upon	
   for	
   advice	
   on	
   child-­‐
hood	
  diarrhoea	
  and	
  case	
  management	
  by	
  a	
  third	
  of	
  
caregivers	
  interviewed.	
  Inconsistent	
  recommenda-­‐
tion	
  of	
  ORT	
  led	
  to	
  confusion	
  about	
  whether	
  it	
  is	
  ap-­‐
propriate	
  for	
  all	
  cases	
  of	
  diarrhoea	
  and	
  resulted	
  in	
  
a	
  reduction	
  of	
  home-­‐based	
  rehydration	
  techniques.	
  

Dispensaries,	
   clinics,	
   and	
   hospitals	
   remain	
   an	
  
important	
   source	
   of	
   antibiotics	
   for	
   a	
   range	
   of	
   ill-­‐
nesses;	
  however,	
  they	
  do	
  not	
  necessarily	
  dispense	
  
antibiotics	
  more	
  rationally	
  than	
  retail	
  pharmacies.	
  
In	
  2003,	
  only	
  four	
  in	
  10	
  public	
  healthcare	
  facilities	
  
prescribed	
   according	
   to	
   the	
   national	
   treatment	
  
guidelines	
  at	
  least	
  90	
  percent	
  of	
  the	
  time	
  (Ministry	
  
of	
  Health	
  2003).	
  A	
  general	
  assessment	
  of	
  inpatient	
  

referral	
  care)	
  in	
  2004	
  found	
  that	
  case	
  management	
  
was	
  often	
  not	
  in	
  line	
  with	
  national	
  or	
  international	
  
guidelines.	
   Prescribed	
   doses	
   per	
   kilogram	
   body-­‐
weight	
  of	
  gentamicin,	
  penicillin	
  and	
  chlorampheni-­‐
col,	
   the	
   most	
   frequently	
   prescribed	
   parenteral	
  
antibiotics,	
   showed	
   considerable	
   variation,	
   with	
  
evidence	
   of	
   worrying	
   degrees	
   of	
   overdosing	
   for	
  
chloramphenicol	
  and	
  underdosing	
  of	
  gentamicin	
  in	
  
respiratory	
  tract	
   infections	
  (English,	
  Esamai	
  et	
  al.	
  
2004).	
  Likewise,	
   in	
  2000,	
  prolonged	
  (73	
  percent)	
  

-­‐
tibiotics	
  in	
  the	
  Kenyatta	
  National	
  Hospital	
  neonatal	
  
unit	
   were	
   contributory	
   factors	
   of	
   increased	
   anti-­‐
biotic	
   resistance	
   in	
   hospital-­‐acquired	
   infections	
  
(Musoke	
   and	
   Revathi	
   2000).	
   Approximately	
   one-­‐
third	
   of	
   all	
  monthly	
   admissions	
   to	
   the	
   unit	
   were	
  
given	
  antibiotics,	
  and	
  nearly	
  half	
  of	
  those	
  patients	
  
were	
  not	
  investigated	
  with	
  a	
  laboratory	
  evaluation	
  

those	
  investigated,	
  only	
  22	
  percent	
  had	
  lab	
  results	
  
-­‐

ing	
   referral	
  hospital,	
   all	
   sick	
  newborns	
  were	
  pre-­‐
sumed	
  infected	
  until	
  proven	
  otherwise,	
  leading	
  to	
  
indiscriminate,	
  prolonged	
  and	
  inappropriate	
  use	
  of	
  
antibiotics	
  in	
  children.	
  Another	
  study	
  found	
  that	
  of	
  
the	
  more	
  than	
  70	
  percent	
  of	
  patients	
  on	
  antibiotics	
  
during	
  their	
  stay	
  in	
  the	
  Kenyatta	
  National	
  Hospital	
  
ICU,	
  only	
  26	
  percent	
  were	
  on	
  an	
  appropriate	
  treat-­‐
ment	
   (Ngumi	
   2006).	
   Drug	
   sensitivity	
   discs	
   were	
  
not	
   always	
   available	
   in	
   the	
  hospital	
   lab,	
   and	
   thus	
  

patients	
  often	
   received	
  antibiotics	
   assumed	
   to	
  be	
  
effective.	
  

Patterns	
   by	
   condition.	
  A	
   study	
   conducted	
   in	
  
2004	
   investigated	
   antibiotic	
   recommendations	
  
made	
   for	
   common	
   infections	
   by	
   primary	
   health-­‐
care	
  providers,	
  including	
  physicians,	
  nurses,	
  phar-­‐
macists	
   and	
   pharmacy	
   clerks	
   in	
   rural	
   and	
   urban	
  

asked	
   for	
   treatment	
   recommendations	
   in	
   seven	
  
case	
   scenarios	
   depicting	
   bronchitis,	
   strep	
   throat,	
  
common	
  cold,	
   cystitis,	
   shigella	
  dysentery,	
  malaria	
  
and	
   acute	
   otitis	
   media.	
   Recommendations	
   were	
  

clinical	
  guidelines	
  for	
  indication	
  of	
  antibiotic	
  treat-­‐

author,	
   primary	
   healthcare	
  workers	
   recommend-­‐
ed	
  antibiotic	
  treatment	
  67	
  percent	
  of	
  the	
  time	
  for	
  
acute	
   bronchitis	
   and	
   48	
   percent	
   of	
   the	
   time	
   for	
  
common	
  colds,	
  neither	
  of	
  which	
  are	
   indicated	
   for	
  
antibiotic	
   use	
   by	
   the	
   national	
   guidelines.	
   When	
  
antibiotics	
  were	
   recommended	
   for	
   conditions	
   re-­‐
quiring	
  such	
  treatment,	
  drug	
  choice	
  was	
  evaluated.	
  
In	
  28	
  percent	
  of	
  cases	
  of	
  acute	
  otitis	
  media	
  and	
  58	
  
percent	
  of	
  cases	
  of	
  strep	
  throat,	
  drug	
  choices	
  were	
  
inappropriate.	
   Recommended	
   antibiotics	
   for	
   cys-­‐
titis	
  and	
  dysentery	
  were	
  almost	
  always	
   incorrect.	
  
Though	
  national	
  guidelines	
  specify	
  treatment	
  with	
  
cotrimoxazole	
   and	
   amoxicillin	
   or	
   ampicillin,	
   pa-­‐
tients	
  were	
  treated	
  with	
  combinations	
  that	
  includ-­‐
ed	
  metronidazole	
   in	
  84	
  percent	
  of	
   cases	
   for	
  both	
  
conditions.

Inappropriate	
   prescribing	
   is	
   perhaps	
   most	
  
common	
   for	
   ARIs	
   and	
   enteric	
   diseases	
   for	
  which	
  
demand	
  for	
  treatment	
  is	
  high,	
  clinical	
  care	
  is	
  wide-­‐
spread,	
  and	
  in	
  which	
  there	
  are	
  both	
  viral	
  and	
  bacte-­‐
rial	
  causes.	
  In	
  district	
  hospitals,	
  nearly	
  71	
  percent	
  
of	
   the	
  antibiotics	
  prescribed	
   for	
  pneumonia	
  were	
  
for	
  very	
  severe	
  cases	
  even	
  though	
  only	
  16	
  percent	
  

-­‐
lish,	
  Esamai	
  et	
  al.	
  2004).	
  In	
  2003,	
  more	
  than	
  30	
  per-­‐

antibiotics	
  in	
  fewer	
  than	
  25	
  percent	
  of	
  pneumonia	
  

Health	
  2003).	
  Clinical	
  treatment	
  for	
  pneumonia	
  is	
  
further	
  complicated	
  by	
  high	
  rates	
  of	
  malaria	
  infec-­‐
tion	
  and	
  their	
  similar	
  symptomatic	
  manifestations.	
  
In	
  western	
  Kenya,	
  more	
  than	
  three-­‐fourths	
  of	
  chil-­‐
dren	
  visiting	
  rural	
  health	
  facilities	
  were	
  diagnosed	
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with	
  malaria	
   and/or	
   respiratory	
   infections	
   (Phil-­‐
lips-­‐Howard,	
  Wannemuehler	
  et	
  al.	
  2003).	
  Penicillin	
  
constituted	
  61	
  percent	
  of	
  all	
  prescriptions	
  for	
  sick	
  
children,	
  either	
  alone	
  or	
  with	
  chloroquine.	
  Half	
  of	
  
the	
   children	
   given	
   a	
   sole	
   diagnosis	
   of	
  measles	
   or	
  
pneumonia	
  were	
  prescribed	
  chloroquine	
  (malaria	
  
medication)	
  and	
  22	
  percent	
  of	
  children	
  with	
  a	
  sole	
  
diagnosis	
  of	
  malaria	
  were	
  given	
  penicillin.	
  

Diarrhoea	
  rarely	
  requires	
  antibiotic	
  treatment,	
  
yet	
   antibiotics	
   remain	
   a	
   popular	
   choice	
   of	
   em-­‐
piric	
  therapy	
  (Kariuki,	
  Revathi	
  et	
  al.	
  2006;	
  Kariuki	
  
2010).	
  There	
  was	
  a	
  32	
  percent	
  decline	
  in	
  ORT	
  use	
  
in	
  Kenya	
  from	
  the	
  late	
  1990s	
  to	
  2003,	
  partially	
  be-­‐
cause	
   healthcare	
   workers	
   were	
   perpetuating	
   in-­‐
appropriate	
   antibiotic	
   use	
   (Ram	
   2008).	
   Although	
  
national	
   guidelines	
   and	
  WHO	
   standards	
   stipulate	
  
that	
  young	
  children	
  should	
  be	
  treated	
  with	
  ORS	
  for	
  
most	
   types	
   of	
   diarrhoea,	
  more	
   than	
   half	
   of	
   cases	
  
were	
   given	
   one	
   or	
   more	
   antibiotics	
   (Ministry	
   of	
  

-­‐
cilities	
  use	
  ORS	
  for	
  the	
  management	
  of	
  at	
  least	
  90	
  
percent	
  of	
  diarrhoea	
  cases.	
  In	
  contrast,	
  one	
  in	
  four	
  
facilities	
  uses	
  antibiotics	
  for	
  at	
  least	
  90	
  percent	
  of	
  
cases	
  in	
  children.	
  In	
  health	
  clinics,	
  antibiotics	
  were	
  
prescribed	
  in	
  67	
  percent	
  of	
  visits	
  for	
  diarrhoea	
  in	
  
2006	
  (Brooks,	
  Ochieng	
  et	
  al.	
  2006).	
  Levels	
  of	
  anti-­‐
biotic	
  use	
  in	
  clinics	
  were	
  higher	
  in	
  western	
  Kenya,	
  
at	
  76	
  percent,	
  for	
  all	
  cases	
  of	
  gastroenteritis,	
  diar-­‐
rhoea	
  and	
  dysentery	
  (Shapiro,	
  Kumar	
  et	
  al.	
  2001).	
  
In	
  the	
  same	
  region,	
  one	
  study	
  found	
  that	
  of	
  the	
  an-­‐
tibiotics	
  prescribed	
  for	
  diarrhoea,	
  only	
  27	
  percent	
  
were	
   appropriate	
   for	
   the	
   condition	
   (Ram	
   2008).	
  
Comparatively,	
   only	
   40	
  percent	
   of	
   patients	
   in	
   the	
  
area	
  received	
  any	
  form	
  of	
  ORT.	
  In	
  56	
  percent	
  of	
  that	
  

was	
  prescribed	
  for	
  nonbloody	
  diarrhoea	
  (Phillips-­‐
Howard,	
  Wannemuehler	
  et	
  al.	
  2003)	
  (English,	
  Esa-­‐
mai	
  et	
  al.	
  2004).	
  

Limited	
  availability	
  of	
  ORS	
   in	
  pharmacies	
  and	
  
shops	
  may	
   also	
   drive	
   antibiotic	
   treatment	
   for	
   di-­‐

accessing	
   formal	
   healthcare	
   facilities	
   that	
   pro-­‐
vide	
  ORS	
   for	
   free	
   (Ram	
   2008).	
   In	
   a	
   2008	
   survey,	
  
ORS	
  packets	
  were	
  available	
   in	
  only	
  68	
  percent	
  of	
  
pharmacies	
  and	
  10	
  percent	
  of	
  shops	
  surveyed;	
  an-­‐
tibiotics,	
  contrast,	
  were	
  available	
  in	
  98	
  percent	
  of	
  
pharmacies	
   and	
  43	
  percent	
   of	
   shops.	
  Diminished	
  

from	
  all	
  causes	
  of	
   injudicious	
  use	
  poses	
  a	
  serious	
  

problem	
  when	
  antibiotics	
  are	
  necessary,	
  especially	
  
for	
   cases	
   of	
   dysentery,	
   cholera,	
   and	
   invasive	
   NTS	
  
disease.

Drivers of Use
Although	
   the	
   total	
   amount	
   of	
   antibiotic	
   con-­‐

sumption	
  is	
  an	
  important	
  issue,	
  perhaps	
  of	
  greater	
  
concern	
   in	
   Kenya,	
   where	
   the	
   need	
   for	
   antibiotics	
  
exceeds	
  available	
  stocks,	
  is	
  the	
  way	
  these	
  drugs	
  are	
  
used	
  (Okeke,	
  Aboderin	
  et	
  al.	
  2007).	
   Inappropriate	
  
antibiotic	
  use	
   is	
  a	
  multidimensional	
  problem,	
  and	
  
an	
   understanding	
   of	
   the	
   incentives	
   behind	
   pre-­‐
scribing,	
   dispensing	
   and	
   consumption	
   of	
   drugs	
   is	
  
necessary	
   for	
   designing	
   effective	
   policies	
   to	
   curb	
  
resistance.	
   As	
   demonstrated	
   in	
   the	
   section	
   above,	
  
self-­‐medication	
   is	
   widely	
   practiced	
   and	
   appears	
  
to	
  be	
  a	
  typical	
  behaviour	
  for	
  treating	
  common	
  dis-­‐

avoiding	
  the	
  consultation	
  fees	
  of	
  formal	
  healthcare	
  
facilities.	
   Other	
   factors	
   involve	
   geographic	
   inac-­‐
cessibility	
   of	
   formal	
   healthcare	
   facilities	
   (covered	
  
in	
   Section	
   II),	
   noncompliance	
   with	
   prescribed	
  
regimens	
   by	
   prematurely	
   ending	
   treatment	
  when	
  
symptoms	
  subside,	
  sharing	
  of	
  medication	
  with	
  fam-­‐
ily	
  members	
   and	
   friends,	
   and	
   hoarding	
   drugs	
   for	
  
future	
  use.	
  	
  Patterns	
  of	
  drug	
  purchase	
  according	
  to	
  
who	
  has	
  advised	
  the	
  person	
  are	
  largely	
  unknown.	
  

Provider-­‐related	
  factors	
  for	
  inappropriate	
  anti-­‐

gains	
  associated	
  with	
  sales	
  of	
  unneeded	
  or	
  newer	
  
and	
   more	
   expensive	
   second-­‐line	
   antibiotics	
   to	
   a	
  
lack	
   of	
   diagnostics,	
   improper	
   training	
   and	
   legiti-­‐
mate	
  fears	
  of	
  bad	
  treatment	
  outcomes	
  in	
  cases	
  of	
  
critical	
  illness.	
  Some	
  pharmacies	
  hold	
  commercial	
  
contracts	
  with	
  physicians	
  or	
  are	
  physician-­‐owned,	
  

-­‐

number	
  of	
   these	
  contracts	
  or	
  ownership	
  patterns	
  
in	
  Kenya	
  and	
  their	
  effect	
  on	
  antibiotic	
  sales	
  is	
  not	
  
documented.	
  

Institutional	
   factors	
  of	
   irrational	
  drug	
  use	
   are	
  
also	
   important.	
   As	
   previously	
   discussed,	
   health-­‐
care	
  facilities	
  are	
  frequently	
  overcrowded	
  and	
  lack	
  
thorough	
  infection	
  control	
  practices.	
  Where	
  antibi-­‐
otics	
  are	
  cheaper	
  than	
  implementing	
  infection	
  con-­‐
trol	
  measures,	
  they	
  may	
  replace	
  standard	
  hygiene	
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and	
  sanitation	
  as	
  a	
  prophylactic	
  against	
  the	
  spread	
  
of	
   disease.	
   Other	
   facility-­‐related	
   factors	
   include	
  
limited	
  publicly	
  supplied	
  antibiotics,	
  legislation	
  on	
  
malpractice	
   and	
   prescribing,	
   and	
   the	
   unavailabil-­‐
ity	
  of	
  national	
  treatment	
  guidelines	
  in	
  lower-­‐level	
  
health	
  facilities.	
  

The	
  lack	
  of	
  literature	
  on	
  such	
  determinants	
  for	
  
-­‐

in	
   the	
  general	
  population	
  and	
  prescribing	
  among	
  
healthcare	
  workers.	
   In	
  particular,	
   the	
  perceptions	
  
and	
  motivations	
  of	
  providers	
  and	
  consumers	
  and	
  
their	
   responsiveness	
   to	
   behaviour	
   change	
   inter-­‐
ventions	
  have	
  received	
  little	
  attention.	
  

Economic	
   incentives.	
  
to	
  a	
  healthcare	
   facility	
   from	
  drug	
  sales,	
  and	
  what	
  
portion	
  of	
   these	
   sales	
   belongs	
   to	
   antibiotics?	
  Are	
  
expensive,	
  second-­‐line	
  antibiotics	
  prescribed	
  more	
  
for	
   insured	
   patients	
   versus	
   uninsured	
   patients?	
  
Do	
   patients	
   themselves	
   demand	
   newer	
   antibiot-­‐
ics	
   when	
   their	
   prescriptions	
   are	
   covered	
   by	
   in-­‐
surance?	
   Are	
   dispensing	
   clinicians	
   who	
   directly	
  

antibiotics	
   than	
   nondispensing	
   clinicians?	
   Many	
  
questions	
  remain	
  about	
  the	
  economic	
  motivations	
  
behind	
   antibiotic	
   use	
   and	
   possible	
   responses	
   to	
  
changed	
  incentives	
  (Mwabu	
  2009).	
  Although	
  eco-­‐
nomic	
  factors	
  for	
  prescribing,	
  dispensing	
  and	
  pur-­‐
chasing	
  of	
  particular	
  drugs	
  are	
  often	
  discussed	
  in	
  
theory,	
  few	
  papers	
  carefully	
  investigate	
  these	
  driv-­‐
ers	
  of	
  antibiotic	
  use	
  (Haak	
  and	
  Radyowijati	
  2010).	
  
Information	
  is	
  not	
  available	
  for	
  many	
  issues	
  in	
  Ke-­‐
nya:	
  the	
  demand	
  and	
  supply	
  response	
  to	
  prices	
  of	
  
antibiotics	
  versus	
  alternative	
  treatments,	
  payment	
  
mechanisms	
  available	
  to	
  consumers	
  by	
  dispensing	
  
agents	
  (insurance,	
  credit	
  and	
  exemption	
  schemes),	
  

mechanisms,	
  and	
  norms	
  governing	
  intrahousehold	
  
distribution	
   of	
   resources	
   and	
   control	
   of	
   income.	
  
Studies	
  on	
  consumer	
  perceptions	
  on	
  the	
  relation-­‐
ship	
  between	
  quality	
  of	
  care	
  and	
  treatment	
  expense	
  
are	
  also	
  lacking,	
  in	
  particular	
  whether	
  low-­‐cost	
  so-­‐
lutions	
  are	
  perceived	
  as	
  inferior	
  care	
  in	
  situations	
  
requiring	
   consultation	
   fees	
   or	
   hospital	
   attention	
  
(Omuse	
  2009;	
  Haak	
  and	
  Radyowijati	
  2010).	
  Clini-­‐

not	
  been	
  investigated.	
  

Patients’	
   incentives	
   for	
   antibiotic	
   use.	
   Con-­‐
sumer	
  demand	
  for	
  antibiotics	
  is	
  shaped	
  by	
  beliefs	
  
about	
  disease,	
  medication	
  and	
  drug	
  strength,	
  and	
  

-­‐
ferent	
   treatments	
   for	
   illness.	
   People	
   frequently	
  
believe	
   that	
   antibiotics	
   are	
   stronger	
   and	
   more	
  
powerful	
  agents	
  than	
  alternatives	
  and	
  may	
  expect	
  

-­‐
otics	
   for	
   particular	
   symptoms,	
   often	
   resulting	
   in	
  

Santos-­‐Preciado	
  2010).	
  The	
  reputation	
  of	
  antibiot-­‐
ics	
   can	
  also	
  drive	
  up	
  prices	
  compared	
  with	
  other	
  
drugs,	
  leading	
  to	
  the	
  procurement	
  of	
  partial	
  thera-­‐
pies	
  from	
  dispensers	
  willing	
  to	
  provide	
  suboptimal	
  

ability	
  to	
  pay	
  (Haak	
  and	
  Radyowijati	
  2010).

Popularity.	
   Antibiotics	
   are	
   popular	
   for	
   several	
  
reasons,	
   including	
   the	
   relative	
   ease	
   with	
   which	
  
they	
  can	
  be	
  purchased	
  and	
  their	
  ability	
  to	
  quickly	
  
stop	
  symptoms.	
   In	
  one	
  study	
  on	
  STI	
   treatment	
   in	
  
Kibera,	
  approximately	
  45	
  percent	
  of	
  pharmacy	
  cus-­‐

Sharma	
  et	
  al.	
  2008).	
  Mothers	
  of	
  young	
  children	
  in	
  
Kibera	
   often	
   expect	
   health	
   facilities	
   and	
   pharma-­‐
cies	
   to	
   provide	
   antibiotics	
   to	
   reduce	
   the	
   volume	
  
of	
  diarrhoea	
  or	
  stop	
  it	
  completely	
  (Ram	
  2008).	
  In	
  
fact,	
  when	
  surveyed,	
  mothers	
  preferred	
  antibiotics	
  
despite	
  their	
  relative	
  high	
  cost	
  compared	
  with	
  ORS	
  
packets—Ksh162	
   (US$2.31)	
   for	
   oral	
   medications	
  
versus	
  Ksh10	
  (US$0.14)	
  for	
  a	
  single	
  packet	
  of	
  ORS	
  
or	
  Ksh30	
  (US$0.42)	
  for	
  a	
  full	
  regimen	
  of	
  ORS.	
  When	
  
asked	
   why	
   they	
   did	
   not	
   demand	
   ORS	
   treatment,	
  

diarrhoea	
   immediately,	
   an	
   understandable	
   con-­‐
cern	
   in	
   an	
   area	
  with	
   poor	
   sanitation	
   and	
   limited	
  
facilities	
   for	
  washing	
  a	
   child.	
  Demand	
   for	
  various	
  
forms	
  of	
   treatment	
  was	
  also	
  associated	
  with	
  con-­‐
sumer	
  risk	
  perception.	
   If	
  caregivers	
  had	
  a	
  height-­‐
ened	
  sense	
  of	
  risk	
  because	
  they	
  had	
  known	
  a	
  child	
  
who	
  died	
  from	
  diarrhoea,	
  they	
  were	
  more	
  likely	
  to	
  
request	
  ORS	
  treatment	
  over	
  antibiotics.	
  

Ease	
  of	
  purchase.	
  Populations	
  most	
  affected	
  by	
  
infectious	
  disease	
  in	
  Kenya	
  often	
  cannot	
  afford	
  to	
  

and	
  treatment	
  of	
  illness.	
  Even	
  when	
  fees	
  are	
  waived,	
  
as	
  in	
  the	
  case	
  of	
  treating	
  young	
  children	
  and	
  HIV-­‐
positive	
   individuals,	
   lower-­‐income	
   patients	
   face	
  
high	
   patient-­‐to-­‐clinician	
   ratios	
   in	
   their	
   commu-­‐
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nities	
   and	
  may	
  have	
   to	
   forfeit	
   income	
   from	
  work	
  
while	
  waiting	
  for	
  care	
  (Okeke	
  2010).	
  Usually,	
   it	
   is	
  
cheaper	
   and	
   faster	
   to	
   self-­‐medicate	
  with	
   unregu-­‐
lated	
  purchases	
  of	
  antibiotics.	
  A	
  survey	
  of	
  mothers	
  
in	
  the	
  slum	
  areas	
  of	
  Nairobi	
  indicated	
  that	
  although	
  
caregivers	
  correctly	
  perceived	
  pneumonia	
  and	
  di-­‐
arrhoea	
  as	
  serious	
  health	
  problems	
  with	
  fatal	
  out-­‐

them	
  from	
  seeking	
  professional	
  healthcare	
  servic-­‐
es	
  (African	
  Population	
  and	
  Health	
  Research	
  Center	
  

and	
  shops	
  in	
  the	
  community	
  that	
  sold	
  them	
  drugs	
  
over-­‐the-­‐counter	
   without	
   demanding	
   a	
   consul-­‐
tation	
   fee	
   or	
   requiring	
   long	
  waits	
   and	
   time	
   away	
  
from	
   work.	
   Costs	
   related	
   to	
   accessing	
   treatment	
  
were	
  also	
  cited	
  as	
  barriers	
  to	
  using	
  ORS	
  therapies	
  
in	
  rural	
  areas,	
  where	
  distances	
  to	
  healthcare	
  facili-­‐
ties	
  were	
  so	
  great	
  that	
  the	
  caregiver	
  would	
  have	
  to	
  
spend	
  an	
  order	
  of	
  magnitude	
  more	
  for	
  transporta-­‐
tion	
  to	
  see	
  a	
  clinician	
  for	
  free	
  ORS	
  packets	
  than	
  it	
  
would	
   cost	
   to	
   purchase	
   treatment	
   at	
   a	
   pharmacy	
  

ORS	
  at	
  public	
  facilities	
  were	
  also	
  reported	
  by	
  care-­‐
givers,	
  discouraging	
  them	
  from	
  future	
  consultation	
  
after	
  facing	
  the	
  challenge	
  and	
  expense	
  of	
  arriving	
  at	
  
a	
  health	
  centre	
  only	
  to	
  discover	
  that	
  ORS	
  treatment	
  
was	
  not	
  available.	
  Cost,	
  however,	
  was	
  not	
  cited	
  as	
  
a	
  barrier	
   in	
  antibiotic	
  use,	
  even	
  though	
  the	
  direct	
  
price	
  of	
  antibiotics	
  was	
  more	
  expensive	
  than	
  ORS	
  
for	
   the	
   customer.	
   As	
   mentioned	
   in	
   Section	
   II,	
   50	
  

-­‐
ing	
   distance	
   to	
   a	
   public	
   health	
   facility,	
   but	
   more	
  
than	
  80	
  percent	
  is	
  within	
  an	
  hour	
  of	
  a	
  retail	
  chem-­‐
ist	
  (Ministry	
  of	
  Health	
  2003).	
  Cost-­‐sharing	
  policies	
  

patients.	
   Thus,	
   even	
   though	
   public	
   facilities	
   may	
  
offer	
  more	
  affordable	
  essential	
  medicines,	
  private	
  
pharmacies	
  offer	
  a	
  more	
  practical	
  option	
  in	
  terms	
  
of	
  time	
  and	
  overall	
  cost	
  of	
  care.	
  In	
  many	
  cases,	
  self-­‐
medication	
  through	
  drug	
  shops	
  is	
  the	
  only	
  means	
  
of	
  accessing	
  treatment	
  for	
  infections,	
  appropriately	
  
dispensed	
  or	
  not.	
  

Drug	
   prices.	
  Drug	
   prices	
   are	
   related	
   to	
   prob-­‐
lems	
  in	
  treatment	
  compliance,	
  the	
  failure	
  of	
  which	
  
has	
  possible	
  repercussions	
  for	
  the	
  development	
  of	
  
antibiotic	
  resistance.	
  When	
  a	
  patient	
  misses	
  doses,	
  
surviving	
  pathogens	
  are	
  exposed	
  to	
  subinhibitory	
  
drug	
  concentrations,	
  which	
  likely	
  increase	
  the	
  pos-­‐
sibility	
   that	
   the	
   bacteria	
   will	
   acquire	
   resistance	
  

(Amabile-­‐Cuevas	
  2010).	
   In	
  Kibera,	
   three-­‐quarters	
  
of	
   pharmacies	
   report	
   that	
   their	
   customers	
   either	
  

-­‐
ing	
  money	
  for	
  medicines	
  recommended	
  to	
  them	
  for	
  
treatment	
  (Kwena,	
  Sharma	
  et	
  al.	
  2008).	
  As	
  a	
  result,	
  
94	
  percent	
  of	
  pharmacy	
  staff	
   in	
  an	
  STI	
   treatment	
  
survey	
  agreed	
  to	
  provide	
  partial	
   treatment	
   to	
  pa-­‐
tients	
  who	
  did	
  not	
  have	
  money	
  for	
  a	
  full	
  antibiotic	
  
regimen.	
  Additional	
   compliance	
   issues	
  associated	
  
with	
  drug	
  prices	
  include	
  storing	
  antibiotics	
  for	
  fu-­‐
ture	
  use	
  and	
  sharing	
  prescriptions	
  with	
  family	
  and	
  
friends	
  struggling	
  to	
  pay	
  for	
  their	
  own	
  medications.	
  

Providers’	
   incentives	
   for	
   antibiotic	
   use.	
   Not	
  
-­‐

scribers	
  and	
  dispensers,	
  including	
  clinicians,	
  nurs-­‐
es,	
   pharmacists,	
   pharmacy	
   assistants,	
   and	
   small	
  
shop	
  owners	
  and	
  counter	
  staff,	
  on	
  antibiotic	
  use	
  in	
  
Kenya.	
  A	
   few	
  studies	
  have	
  examined	
   the	
  extent	
  of	
  

prescription	
   or	
   recommendation	
   of	
   antibiotics	
   in	
  

however,	
  since	
  even	
  practitioners	
  who	
  understand	
  
the	
   correct	
   treatment	
   may	
   inappropriately	
   pre-­‐
scribe	
  antibiotics.	
  Inadequate	
  or	
  underutilised	
  diag-­‐
nostics	
  can	
  cause	
  uncertainty	
  about	
  the	
  best	
  treat-­‐
ment	
  and	
  fear	
  about	
  the	
  outcome	
  if	
  the	
  healthcare	
  
provider	
  withholds	
  antibiotics,	
  leading	
  not	
  only	
  to	
  
an	
  overprovision	
  of	
  antibiotics	
  in	
  general,	
  but	
  also	
  
to	
  a	
  heavy	
  reliance	
  on	
  broad-­‐spectrum	
  drugs.	
  

incentives	
   in	
   the	
   private	
   sector	
   versus	
   the	
   public	
  
-­‐

tal	
  clinicians	
  in	
  Kenya	
  are	
  reportedly	
  held	
  to	
  differ-­‐
ent	
  prescribing	
  standards,	
  depending	
  on	
  their	
  sta-­‐
tus	
  as	
  either	
  consultants	
  or	
  hospital	
  staff	
  and	
  the	
  
consequent	
  amount	
  of	
  revenue	
  they	
  bring	
  into	
  the	
  
hospital.	
  The	
  ways	
  in	
  which	
  hospital	
  departments	
  
are	
  incentivised	
  to	
  bring	
  in	
  money	
  and	
  the	
  scale	
  of	
  

-­‐

adjust	
   sales	
   according	
   to	
   their	
   ability	
   to	
   pay	
   ap-­‐

dosage	
   levels,	
   but	
   how	
   much	
   has	
   yet	
   to	
   be	
   fully	
  

behaviour	
   in	
   the	
   country	
   have	
   not	
   investigated	
  
how	
   they	
   view	
   their	
   status	
   as	
   health	
   profession-­‐
als	
  in	
  promoting	
  community	
  well-­‐being,	
  what	
  dis-­‐
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without	
  laboratory	
  support,	
  and	
  how	
  they	
  perceive	
  
the	
  usefulness	
  of	
  laboratory	
  diagnostics	
  and	
  antibi-­‐
otic	
  sensitivity	
  tests	
  to	
  their	
  practice.	
  

Knowledge.	
   In	
   many	
   developing	
   countries,	
  
healthcare	
   providers	
   and	
   drug	
   dispensers	
   fail	
   to	
  
recognise	
  bacterial	
   infections	
  and	
  as	
  a	
  result	
  pro-­‐
vide	
  inappropriate	
  treatment	
  for	
  a	
  range	
  of	
  illness-­‐
es	
  (Kakai	
  and	
  Wamola	
  2002).	
  Pharmacy	
  clerks	
  and	
  
attendants,	
   typically	
  handling	
  the	
  daily	
  activity	
  of	
  
a	
   pharmacy,	
   tend	
   to	
   have	
  minimal	
   education	
   lev-­‐
els	
  compared	
  with	
  clinicians	
  and	
  pharmacists,	
  yet	
  
they	
  are	
  often	
  regarded	
  as	
  equally	
  knowledgeable	
  
by	
  patients.	
  Even	
  high	
  education	
  levels	
  do	
  not	
  nec-­‐
essarily	
  mean	
   improved	
   quality	
   of	
   care.	
   In	
   2008,	
  
an	
  evaluation	
  of	
  the	
  characteristics	
  of	
  retail	
  phar-­‐
macies	
   in	
  Kibera	
   found	
   that	
   although	
   90	
   percent	
  
of	
  respondents	
  had	
  at	
  least	
  three	
  years	
  of	
  medical	
  
training,	
   only	
   10	
   percent	
   of	
   pharmacists	
   offered	
  
treatment	
   for	
   gonorrhoea	
   as	
   indicated	
   in	
   the	
   na-­‐
tional	
  treatment	
  guidelines	
  (Kwena,	
  Sharma	
  et	
  al.	
  
2008).	
  Of	
  the	
  pharmacists	
  who	
  correctly	
  diagnosed	
  
gonorrhoea	
  in	
  surrogate	
  patients,	
  only	
  27	
  percent	
  
offered	
   a	
   regimen	
   that	
   included	
   government-­‐rec-­‐
ommended	
  antibiotics.	
  

As	
  according	
  to	
  studies	
  described	
  earlier,	
  irrational	
  
prescribing	
  occurs	
  in	
  health	
  centres	
  and	
  hospitals.	
  

-­‐
grammes	
   for	
   controlling	
   diarrhoeal	
   and	
   respira-­‐
tory	
  infections	
  in	
  2000,	
  by	
  2007	
  only	
  about	
  15	
  per-­‐
cent	
  of	
  health	
  workers	
  had	
  received	
  IMCI	
  training	
  

about	
   treatment	
   for	
   watery	
   diarrhoea,	
   clinicians	
  
cited	
  antibiotics	
  as	
  among	
  the	
  most	
  effective	
  treat-­‐
ments	
   more	
   frequently	
   (71	
   percent)	
   than	
   com-­‐
munity	
  health	
  workers	
  (49	
  percent).	
  Misinforma-­‐
tion	
  among	
  health	
  workers	
  regarding	
  the	
  antiviral	
  
properties	
   of	
   common	
   antibiotics	
   was	
   also	
   com-­‐
mon,	
  with	
  73	
  percent	
   of	
   clinicians	
   reporting	
   that	
  
antibiotics	
  kill	
  viruses	
  causing	
  diarrhoea.	
  

community	
   health	
   workers,	
   who	
   are	
   frequently	
  
supported	
   by	
  NGOs	
   to	
   provide	
   care	
   for	
   sick	
   chil-­‐
dren	
   in	
   rural	
   areas	
   and	
   refer	
   severely	
   ill	
   patients	
  
to	
   health	
   facilities	
   (Kelly,	
  Osamba	
   et	
   al.	
   2001).	
   In	
  
an	
   assessment	
   of	
   performance	
   with	
   IMCI	
   guide-­‐
lines	
  in	
  western	
  Kenya,	
  community	
  health	
  workers	
  
often	
  made	
  mistakes	
   interpreting	
   symptoms	
   and	
  

prescribing	
  correct	
  types	
  and	
  doses	
  of	
  medication.	
  
Only	
  33	
  percent	
   accurately	
   instructed	
  patients	
   to	
  
take	
  cotrimoxazole	
  for	
  pneumonia,	
  and	
  61	
  percent	
  
prescribed	
  something	
  other	
  than	
  ORS	
  for	
  children	
  
with	
  cases	
  of	
  watery	
  diarrhoea.	
  The	
  authors	
  con-­‐
cluded	
  that	
  the	
  primary	
  cause	
  of	
  suboptimal	
  care	
  
to	
  be	
  inadequate	
  understanding	
  and	
  knowledge	
  of	
  
IMCI	
  guidelines.

In	
  response	
  to	
  this	
  problem,	
  a	
  variety	
  of	
  educa-­‐
tion	
  interventions	
  have	
  been	
  implemented	
  by	
  civil	
  
society	
  organisations	
  in	
  Kenya	
  and	
  East	
  Africa	
  gen-­‐
erally,	
  in	
  the	
  hope	
  that	
  correct	
  knowledge	
  will	
  lead	
  
to	
  more	
  appropriate	
  antibiotic	
  use	
  in	
  health	
  facili-­‐
ties,	
  pharmacies	
  and	
  small	
  shops.	
  The	
  reality,	
  how-­‐
ever,	
  is	
  more	
  complex.	
  Greater	
  years	
  of	
  experience	
  
and	
  reported	
  levels	
  of	
  education	
  among	
  pharmacy	
  
workers	
  have	
  been	
  associated	
  with	
  more,	
  not	
  less,	
  
antibiotic	
   provision	
   for	
   uncomplicated	
   childhood	
  
diarrhoea	
  (Ram	
  2008).	
  An	
  earlier	
  study	
  (1996)	
  also	
  
found	
  major	
  discrepancies	
  between	
  knowledge	
  of	
  
correct	
  treatment	
  and	
  observed	
  behaviour	
  among	
  
a	
  sample	
  of	
  pharmacists	
  in	
  Nairobi,	
  Nakuru,	
  Thika,	
  
Ruiru	
   and	
   Kisumu	
   (Ross-­‐Degnan,	
   Soumerai	
   et	
   al.	
  
1996).	
  Although	
  87	
  percent	
  of	
  pharmacists	
  under-­‐

during	
   cases	
   of	
   childhood	
   diarrhoea	
   and	
   66	
   per-­‐
cent	
  of	
  pharmacists	
  said	
  they	
  would	
  treat	
  a	
  simple	
  
case	
  of	
  short-­‐duration	
  watery	
  diarrhoea	
  with	
  ORS,	
  
only	
   33	
   percent	
   of	
   pharmacies	
  with	
  ORS	
   packets	
  
actually	
  sold	
  them	
  for	
  such	
  cases	
  during	
  surrogate	
  
patient	
  visits.	
  The	
  reverse	
  was	
  true	
  for	
  antibiotics,	
  
with	
  reported	
  use	
  at	
  33	
  percent	
  and	
  actual	
  practice	
  
at	
  almost	
  50	
  percent.	
  When	
  focus	
  groups	
  examined	
  
reasons	
   for	
   the	
  divergence,	
  respondents	
  reported	
  
that	
   they	
   and	
   their	
   customers	
  wanted	
   something	
  

drugs	
  in	
  their	
  facility	
  but	
  not	
  for	
  ORS,	
  and	
  that	
  they	
  
wanted	
  to	
  be	
  perceived	
  as	
  competent	
  practitioners	
  
who	
   contributed	
   to	
   national	
   health	
   programmes.	
  
Apparently,	
  treating	
  diarrhoea	
  with	
  antibiotics	
  was	
  

study	
  on	
  staff	
  knowledge	
  and	
  the	
  quality	
  of	
  retail	
  
pharmacy	
   prescribing	
   for	
   childhood	
   diarrhoea	
  

the	
  clinical	
  knowledge	
  of	
  pharmacy	
  assistants	
  and	
  
quality	
   of	
   prescribing	
   (Goel,	
   Ross-­‐Degnan	
   et	
   al.	
  
1996).	
   Rather,	
   controlling	
   for	
   correct	
   knowledge,	
  
the	
   determining	
   factor	
   appeared	
   to	
   be	
   the	
   socio-­‐
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economic	
   status	
   of	
   the	
   neighbourhood	
   in	
   which	
  
the	
  pharmacy	
  was	
  operating.	
  The	
  odds	
  of	
  prescrib-­‐
ing	
  ORS	
   treatment	
  were	
  higher	
   in	
  pharmacies	
   lo-­‐
cated	
   in	
  high-­‐	
  or	
  middle-­‐income	
  neighbourhoods,	
  
whereas	
  location	
  in	
  a	
   low-­‐income	
  neighbourhood	
  
was	
  associated	
  with	
  inappropriate	
  forms	
  of	
  treat-­‐
ment.	
  Thus,	
   this	
  study	
  suggests	
   that	
   in	
  Kenya	
   the	
  
location	
   of	
   a	
   retail	
   pharmacy,	
   not	
   the	
   knowledge	
  
of	
  pharmacy	
  workers,	
   is	
  associated	
  with	
   the	
  pro-­‐
pensity	
  to	
  correctly	
  prescribe	
  ORS	
  over	
  antibiotics	
  
for	
  childhood	
  diarrhoea.	
  The	
  economic	
  incentives	
  
and	
  patterns	
  of	
  customer	
  demand	
  in	
  each	
  location	
  
were	
  not	
  investigated	
  by	
  this	
  study.	
  

The	
   discrepancy	
   between	
   knowledge	
   and	
  
practice	
   is	
   not	
   limited	
   to	
   pharmacy	
   staff.	
   Among	
  
surveyed	
   clinicians,	
   considerable	
   variation	
   ex-­‐
ists	
   between	
   actual	
   treatment	
   and	
   hypothetical	
  
recommendations	
   for	
   watery	
   diarrhoea	
   (Ram	
  
2008).	
   In	
   theory,	
  only	
  12	
  percent	
  of	
  health	
  work-­‐
ers	
  prescribed	
  antibiotics	
  alone,	
  but	
  in	
  practice	
  this	
  
number	
  was	
   20	
   percent.	
   None	
   of	
   the	
   knowledge	
  
parameters	
  used	
  by	
   the	
   researchers	
   in	
   this	
   study	
  
was	
  statistically	
  associated	
  with	
  treatment	
  choices	
  
made	
  by	
  health	
  workers.	
  

Fear	
  of	
  negative	
  outcomes.	
  Dispensers	
  may	
  fear	
  
negative	
  outcomes	
  if	
  they	
  fail	
  to	
  provide	
  antibiotic	
  

increased	
   health	
   risks	
   if	
   an	
   infection	
   is	
   not	
   ad-­‐
dressed.	
  One	
  study	
  in	
  western	
  Kenya	
  highlights	
  this	
  
problem	
  in	
  relation	
  to	
  limited	
  diagnostics	
  and	
  high	
  
rates	
  of	
  malaria	
  and	
  pneumonia	
  (Phillips-­‐Howard,	
  
Wannemuehler	
  et	
  al.	
  2003).	
  Because	
  of	
  the	
  overlap	
  
in	
  clinical	
  presentation	
  of	
  malaria	
  and	
  respiratory	
  
illness,	
   penicillin	
  was	
   given	
   as	
   a	
   safeguard	
   treat-­‐

of	
  the	
  children	
  with	
  a	
  sole	
  diagnosis	
  of	
  malaria.	
  The	
  
consequences	
  of	
  not	
  treating	
  a	
  potential	
  pneumo-­‐
nia	
  infection	
  were	
  felt	
  by	
  clinicians	
  to	
  be	
  far	
  worse	
  

Imprecise	
   diagnostics	
   and	
   weak	
   laboratory	
  

capacity.	
  Antibiotic	
   prescriptions	
   are	
   largely	
   em-­‐
pirical	
  and	
  lack	
  laboratory	
  investigation	
  for	
  either	
  
etiology	
   of	
   disease	
   or	
   drug	
   susceptibility.	
   In	
   East	
  
African	
   countries,	
   lab	
   services	
   have	
   been	
   estab-­‐
lished	
   as	
   part	
   of	
   national	
   health	
   structures,	
   from	
  
the	
   central	
   referral	
   hospitals	
   down	
   through	
   each	
  
level	
  of	
  healthcare	
  delivery,	
  sometimes	
  even	
  to	
  the	
  
dispensary	
   level	
   (Kakai	
  and	
  Wamola	
  2002).	
  They	
  

suffer,	
   however,	
   from	
   unreliable	
   access	
   to	
   clean	
  
water	
  or	
  electrical	
  power,	
  a	
  shortage	
  of	
  equipment	
  
and	
   supplies	
   and	
   little	
   supervisory	
   support	
   from	
  
administrators.	
   Consequently,	
   the	
   majority	
   func-­‐
tion	
  below	
  capacity.	
  

of	
   infections	
  and	
  prevailing	
  antibiotic	
  susceptibil-­‐
ity	
   patterns	
   complicates	
   empirical	
   diagnosis	
   and	
  

agent	
  spurs	
  irrational	
  use	
  of	
  antibiotics,	
  in	
  particu-­‐
lar	
   clinically	
   convenient	
   broad-­‐spectrum	
   agents.	
  
Narrow-­‐spectrum	
  antibiotics	
  could	
  reduce	
  unnec-­‐

without	
   adequate	
   diagnostic	
   support	
   (Okeke	
   and	
  
Ojo	
   2010).	
   A	
   better	
   understanding	
   of	
   antibiotic	
  
susceptibility	
  patterns	
  in	
  the	
  country	
  could	
  inform	
  
empiric	
   treatment	
   guidelines	
   to	
   reduce	
   injudi-­‐
cious	
  use	
  of	
   broad-­‐spectrum	
  antibiotics	
   and	
   thus	
  
preserve	
  the	
  utility	
  of	
  available	
  medicines	
  (Brooks,	
  
Ochieng	
   et	
   al.	
   2006).	
   This	
   would	
   not	
   necessarily	
  
have	
   a	
   large	
   impact	
   on	
   overall	
   clinical	
   outcomes,	
  
however.	
  Some	
  studies	
  show	
  that	
  despite	
  high	
  lev-­‐
els	
  of	
   in	
  vitro	
  antibiotic	
  resistance,	
  many	
  patients	
  
eventually	
  recover	
  (Andhoga,	
  Macharia	
  et	
  al.	
  2002).	
  
Thus	
   although	
   improved	
   antibiotic	
   susceptibility	
  
testing	
  may	
  help	
   limit	
   the	
  use	
  of	
  broad-­‐spectrum	
  
antibiotics,	
   it	
   is	
  unclear	
  what	
  effect	
   it	
  would	
  have	
  
on	
  patient	
  health.

Although	
  a	
   lack	
  of	
  quality	
   lab	
  services	
  and	
  di-­‐
agnostics	
   is	
   regarded	
   as	
   a	
   vital	
   driver	
   of	
   irratio-­‐
nal	
   antibiotic	
   prescribing,	
   the	
   availability	
   of	
   lab	
  
facilities	
   does	
   not	
   necessarily	
   motivate	
   clinicians	
  
to	
   use	
   them	
   (Kakai	
   and	
  Wamola	
   2002;	
  Haak	
   and	
  
Radyowijati	
   2010).	
   Healthcare	
   practitioners	
   and	
  
hospital	
  lab	
  personnel	
  assert	
  that	
  clinicians	
  do	
  not	
  
appreciate	
  the	
  role	
  lab	
  services	
  have	
  in	
  improving	
  
diagnosis	
  and	
  rationalizing	
  drug	
  use.	
  Beyond	
  con-­‐
versational	
  anecdotes,	
  however,	
  there	
  are	
  no	
  data	
  
in	
   Kenya	
   on	
   lab	
   use	
   by	
   clinicians	
   or	
   the	
   effect	
   of	
  
lab	
  results	
  on	
  treatment	
  decisions.	
  The	
  long-­‐term	
  

are	
  the	
  necessary	
  motivations	
  for	
  better	
  use	
  of	
  lab	
  
services	
  in	
  routine	
  clinical	
  practice.	
  

	
   Pre-­‐

are	
   an	
   important	
   determinant	
   for	
   provision	
   of	
  
antibiotics.	
  Pharmacy	
  workers	
   in	
  particular	
  defer	
  

-­‐
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ported	
  45	
  percent	
  of	
  pharmacy	
  clients	
  arrive	
  with-­‐

(Kwena,	
  Sharma	
  et	
  al.	
  2008).	
  Dosages	
  are	
  also	
  giv-­‐

by	
   the	
   frequency	
   with	
   which	
   chemists	
   in	
   Kibera	
  
were	
   willing	
   to	
   sell	
   smaller	
   doses	
   of	
   antibiotics	
  
for	
  STI	
  management	
  at	
   the	
  request	
  of	
   the	
  patient	
  
(94	
  percent).	
  In	
  a	
  survey	
  on	
  ORS	
  use,	
  the	
  majority	
  

-­‐
ing	
  antibiotics,	
  were	
  their	
  preferred	
  treatment	
  for	
  
childhood	
  diarrhoea,	
  and	
  drug	
  providers	
  said	
  that	
  

prescription	
   decisions	
   (Ram	
  2008).	
  Health	
  work-­‐
ers	
  and	
  pharmacy	
  staff	
  stated	
  that	
  parents	
  wanted	
  
a	
   medication	
   that	
   would	
   go	
   beyond	
   addressing	
  
dehydration	
  and	
  stop	
  diarrhoea	
  completely.	
  Some	
  
feared	
   customers	
  would	
   take	
   their	
  business	
   else-­‐
where	
   if	
   those	
   expectations	
  were	
   not	
  met	
   (Haak	
  
and	
  Radyowijati	
  2010).	
  

-­‐
sion	
  is	
  not	
  clear.	
  The	
  ORS	
  study	
  found	
  an	
  associa-­‐
tion	
  between	
  higher	
  drug	
  prices	
  and	
  treatment	
  rec-­‐
ommendations,	
  with	
  a	
  median	
  cost	
  of	
  antibiotics	
  at	
  
Ksh150	
  (US$2.13)	
  among	
  those	
  who	
  sold	
  antibiot-­‐
ics	
   for	
  diarrhoea	
   treatment	
  compared	
  with	
  about	
  
Ksh75	
  (US$1)	
  for	
  antibiotics	
  among	
  those	
  did	
  not	
  
(Ram	
  2008).	
  Thus,	
  the	
  more	
  expensive	
  the	
  drug	
  in	
  
stock,	
  the	
  more	
  likely	
  the	
  dispenser	
  was	
  to	
  recom-­‐
mend	
  it.	
  Interestingly,	
  health	
  workers	
  reported	
  that	
  
they	
  were	
  less	
  likely	
  to	
  recommend	
  antibiotics	
  be-­‐

-­‐

revealed	
  more	
  concern	
  about	
  immediate	
  availabil-­‐

the	
  markup	
  for	
  the	
  retailer	
  on	
  average	
  was	
  higher	
  
for	
  ORS	
   (nearly	
  100	
  percent)	
   than	
   for	
   antibiotics	
  
(33	
  to	
  300	
  percent),	
  an	
  ORS	
  packet	
  put	
  only	
  about	
  
Ksh10	
  in	
  the	
  till,	
  compared	
  with	
  Ksh75	
  to	
  Ksh150	
  
for	
  antibiotics.	
  More	
  research	
  on	
  the	
  economics	
  of	
  
antibiotic	
  prescribing	
  is	
  needed	
  to	
  understand	
  the	
  

the	
   facility	
   in	
   the	
   treatment	
   recommendations	
   of	
  
providers.	
  

Antibiotic	
  supply	
  and	
  stock-­outs.	
  National	
  treat-­‐
ment	
  guidelines	
  and	
  treatment	
  policies	
  are	
  impos-­‐
sible	
   to	
   implement	
  without	
   an	
   ensured	
   supply	
  of	
  
essential	
  drugs,	
  including	
  safe	
  and	
  effective	
  antibi-­‐

very	
   few	
   are	
   currently	
   supplied	
   to	
   hospitals.	
   At	
  
Thika	
  District	
  Hospital,	
   for	
   example,	
  KEMSA	
  only	
  
supplies	
  6	
  of	
  the	
  13	
  injectable	
  antibiotics	
  listed	
  by	
  

benzathine-­‐penicillin,	
   gentamycin,	
   metronida-­‐

the	
   quantities	
   of	
   these	
   that	
   are	
   supplied	
   are	
   in-­‐
adequate	
   to	
  meet	
   the	
  demand,	
   resulting	
   in	
  stock-­‐

widespread	
  unavailability	
  of	
  ORS	
  packets	
  at	
  shops,	
  
pharmacies,	
   healthcare	
   facilities	
   and	
   with	
   com-­‐
munity	
  health	
  workers.	
  Stock-­‐outs	
  of	
  ORS	
  in	
  pub-­‐
lic	
  facilities	
  were	
  reported	
  by	
  caregivers	
  in	
  Kibera	
  
and	
  rural	
  Asembo,	
   leading	
   to	
  antibiotic	
  use	
  as	
  an	
  

ability	
  to	
  provide	
  correct	
  treatment	
  may	
  be	
  limited	
  
by	
   the	
   absence	
  of	
   indicated	
  medications.	
   Conver-­‐
sations	
  with	
  health	
  professionals	
   also	
   reveal	
   that	
  
public	
   facilities	
   purchase	
   second-­‐line	
   antibiotics	
  
pushed	
  by	
  private	
  distributors	
  when	
  government	
  
supplies	
  run	
  dry.	
  There	
  are	
  no	
  studies	
  on	
  the	
  con-­‐
sequences	
  of	
  this	
  problem	
  in	
  Kenya.

Institutional	
   drivers	
   of	
   antibiotic	
   use.	
   Inad-­‐
equate	
   human	
   resources,	
   poor	
   infection	
   control	
  

arrangements,	
  and	
  weak	
  regulatory	
  environments	
  
constitute	
   institutional	
   drivers	
   of	
   antibiotic	
   use.	
  

on	
   cost-­‐sharing	
   and	
   revolving	
   drug	
   funds,	
   which	
  
have	
   the	
   potential	
   to	
   create	
   perverse	
   incentives	
  
for	
   overprescribing	
   of	
   antibiotics	
   and	
   create	
   ad-­‐
ditional	
  barriers	
  to	
  access	
  for	
  patients.	
  The	
  trans-­‐
mission	
   of	
   highly	
   pathogenic	
   and	
   drug-­‐resistant	
  
bacteria	
   within	
   hospital	
   settings	
   and,	
   eventually,	
  
to	
   communities	
   increases	
   the	
   need	
   for	
   antibiotic	
  

-­‐
tion	
  control	
  practices	
   is	
  partly	
  due	
   to	
   reliance	
  on	
  
antibiotics	
  as	
  a	
  low-­‐cost	
  prophylactic	
  alternative	
  in	
  
high-­‐risk	
  hospital	
  departments	
  like	
  the	
  ICU,	
  surgi-­‐
cal	
   ward,	
   and	
   neonatal	
   unit.	
  When	
   patients	
   bear	
  
the	
  cost	
  of	
  prophylactic	
  antibiotic	
  use,	
  the	
  hospital	
  
is	
  further	
  incentivised	
  not	
  to	
  fund	
  infection	
  control	
  

-­‐
tion	
  practices	
  by	
  healthcare	
  workers,	
  and	
  hospital	
  
administrators	
  rarely	
  enforce	
  guidelines.	
  In	
  Kibera,	
  
nearly	
  all	
   retail	
  pharmacies,	
  private	
  health	
  clinics	
  
and	
  drug-­‐dispensing	
  small	
  shops	
  report	
  that	
  they	
  
operate	
   with	
   formal	
   licenses.	
   Upon	
   investigation	
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licenses	
  from	
  authorised	
  agencies	
  (African	
  Popula-­‐
tion	
  and	
  Health	
  Research	
  Center	
  2002).	
  Addition-­‐
ally,	
   nearly	
   72	
   percent	
   did	
   not	
   have	
   any	
  working	
  
guidelines	
   or	
   prescription	
   protocols	
   informing	
  
their	
  practice.	
  In	
  some	
  Nairobi	
  hospitals,	
  staff	
  and	
  
consultant	
  doctors	
  within	
  the	
  same	
  facility	
  are	
  held	
  
to	
   different	
   prescribing	
   standards,	
   depending	
   on	
  
the	
  amount	
  of	
  revenue	
  they	
  generate	
  for	
  the	
  hos-­‐

transportation	
  systems	
  within	
  healthcare	
  facilities	
  
affects	
  the	
  quality	
  of	
  antibiotics	
  used	
  by	
  clinicians	
  
and	
  infection	
  control	
  nurses.	
  Detailed	
  information	
  
on	
  these	
  institutional	
  drivers	
  of	
  antibiotic	
  use	
  has	
  
not	
  been	
  documented	
  in	
  the	
  country.	
  

 

Antibiotic	
  use	
   in	
  agriculture	
  and	
   livestock	
  has	
  
the	
  potential	
  to	
  affect	
  human	
  health	
  in	
  several	
  ways.	
  
Incorrect	
  use	
  of	
  veterinary	
  drugs	
  can	
  lead	
  to	
  the	
  ac-­‐
cumulation	
  of	
  antibiotics	
   in	
  animal	
  products	
  sold	
  
for	
  human	
  consumption,	
  as	
  well	
  as	
  to	
  the	
  develop-­‐
ment	
   and	
   spread	
   of	
   antibiotic-­‐resistant	
   bacteria	
  
through	
   the	
   food	
  chain	
   (Irungu,	
  Bett	
  et	
  al.	
  2007).	
  
Challenges	
  to	
  rational	
  antibiotic	
  use	
  in	
  agriculture	
  
include	
   limited	
   surveillance	
   on	
   the	
   intersection	
  

-­‐
erinary	
  services	
  to	
  ensure	
  detection	
  and	
  response	
  
to	
   drug-­‐resistant	
   bacterial	
   infections	
   in	
   livestock	
  
(Blum	
  2008).	
  This	
  section	
  reviews	
  what	
  is	
  known	
  
and	
   documented	
   about	
   national	
   trends	
   in	
   antibi-­‐
otic	
  use	
  in	
  agricultural	
  production	
  and	
  patterns	
  of	
  
use	
  by	
   livestock	
  sector,	
  application	
  and	
  farm	
  size.	
  
It	
  concludes	
  by	
  reviewing	
  drivers	
  of	
  antibiotic	
  use	
  
in	
   livestock	
   and	
   their	
   possible	
   consequences	
   for	
  
human	
  health.	
  The	
  extent	
  of	
  antibiotic	
  use	
  in	
  ani-­‐
mals	
  and	
  how	
  it	
  contributes	
  to	
  drug	
  resistance	
  in	
  
humans	
  is	
  largely	
  unknown	
  in	
  Kenya,	
  however,	
  and	
  
few	
  studies	
  investigate	
  the	
  matter.	
  

National Consumption
Using	
  data	
  on	
  the	
  quantities	
  of	
  active	
  substance	
  

classes	
  imported	
  for	
  agricultural	
  production	
  from	
  
Poisons	
   and	
   Pharmacy	
   Board	
   records,	
  Mitema	
   et	
  
al.	
  (2001)	
  published	
  a	
  report	
  on	
  national	
  antibiotic	
  

use	
  for	
  food	
  animals	
  for	
  1995–1999	
  (Mitema,	
  Kiku-­‐
vi	
  et	
  al.	
  2001).	
  This	
  is	
  the	
  only	
  study	
  documenting	
  
national	
   antibiotic	
   consumption	
   in	
   livestock.	
   The	
  
analysis	
  was	
  developed	
  to	
  encourage	
  the	
  monitor-­‐
ing	
  of	
  veterinary	
  drug	
  use	
  in	
  Kenya	
  and	
  to	
  provide	
  
a	
  baseline	
  against	
  which	
  to	
  evaluate	
  trends	
  in	
  anti-­‐
biotic	
  consumption	
  and	
  bacterial	
  resistance.	
  Mean	
  

14,594	
  kilograms	
  (±	
  1,457	
  kg)	
  per	
  year.	
  Although	
  

of	
   antibiotics	
   consumed,	
   the	
   study	
   revealed	
   that	
  
tetracyclines,	
   sulfonamides,	
   nitrofurans	
   and	
   ami-­‐
noglycosides	
  were	
  the	
  most	
  commonly	
  used	
  drugs	
  
in	
  livestock	
  production	
  in	
  the	
  country.	
  Tetracycline,	
  
popular	
  for	
  its	
  broad-­‐spectrum	
  activity	
  and	
  relative	
  
affordability,	
  accounted	
  for	
  55	
  percent	
  (7,	
  975	
  kg)	
  
of	
  average	
  antibiotic	
  use,	
  followed	
  by	
  sulfonamides	
  
at	
   21	
   percent	
   (3,103.96	
   kg).	
   Aminoglycosides	
   (7	
  
percent),	
  beta-­‐lactams	
  (6	
  percent),	
  quinolones	
  (0.6	
  
percent),	
   macrolides	
   (0.2	
   percent)	
   and	
   tiamulin	
  
(0.2	
  percent)	
  constituted	
  the	
  majority	
  of	
  the	
  rest.	
  

Antibiotic	
   use	
   in	
   poultry	
   alone	
   accounted	
   for	
  
nearly	
  20	
  percent	
  of	
  mean	
  consumption	
  per	
  year	
  
(2,906	
  ±	
  127	
  kg).	
  The	
  rest	
  was	
  shared	
  among	
  cat-­‐
tle,	
  sheep,	
  pigs	
  and	
  goats	
  (10,989	
  ±	
  357	
  kg)	
  or	
  used	
  
in	
  both	
  large	
  animals	
  and	
  poultry	
  (699	
  ±	
  427	
  kg).	
  
Resistance	
  to	
  tetracycline	
  and	
  sulphonamides	
  has	
  
been	
  observed	
  among	
  chicken	
  and	
  swine	
  bacterial	
  
isolates,	
   possibly	
   related	
   to	
   the	
   intensive	
   condi-­‐
tions	
   in	
  which	
   these	
   animals	
   are	
   housed	
   and	
   the	
  
greater	
  potential	
  for	
  the	
  spread	
  of	
  disease.	
  Because	
  
of	
  their	
  low	
  cost	
  and	
  easy	
  availability,	
  these	
  drugs	
  
are	
   used	
   for	
   both	
   therapeutic	
   and	
   prophylactic	
  
applications	
   (Kariuki,	
  Gilks	
   et	
   al.	
   1997).	
  Cephalo-­‐
sporins	
   and	
   quinolones,	
   important	
   therapies	
   in	
  
human	
   health,	
   were	
   hardly	
   used	
   compared	
   with	
  
other	
   classes	
   of	
   antibiotics	
   (Mitema,	
   Kikuvi	
   et	
   al.	
  

-­‐

than	
  1	
  percent	
  of	
  annual	
  mean	
  consumption—was	
  
used	
   in	
   animals.	
   Compared	
  with	
   tetracycline	
   and	
  
the	
  sulfonamides,	
  however,	
   this	
  drug	
  is	
  expensive	
  

Patterns of Use
Purpose.	
   Growth	
   promotion	
   does	
   not	
   appear	
  

to	
   be	
   an	
   important	
   application	
   of	
   antibiotics	
   in	
  
livestock	
   production	
   in	
   Kenya.	
   Rather,	
   antibiotics	
  



KENYA SITUATION ANALYSIS AND RECOMMENDATIONS 43

in	
   veterinary	
   practice	
   and	
   livestock	
   production	
  
are	
   typically	
   used	
   for	
   therapeutic	
   and	
  prophylac-­‐
tic	
  purposes.	
  Therapeutic	
  application	
  accounts	
  for	
  
90	
   percent	
   of	
   antibiotic	
   purchases	
   (13,178	
   kg	
   a	
  
year	
  on	
  average),	
   followed	
  by	
  prophylactic	
  use	
  at	
  
10	
  percent	
  (1,411	
  kg	
  ±	
  246	
  kg	
  a	
  year	
  on	
  average).	
  

-­‐
tibiotics	
  are	
  mainly	
  used	
  to	
  treat	
  disease,	
  not	
  pre-­‐
vent	
  it.	
  In	
  contrast,	
  the	
  majority	
  of	
  farmers	
  say	
  they	
  
rely	
  on	
  antibiotics	
  to	
  treat	
  illness	
  in	
  their	
  animals	
  
‘rather	
   than	
   implement	
  proper	
  hygiene	
  and	
   feed-­‐

possibility,	
  therefore,	
  that	
  even	
  though	
  antibiotics	
  
are	
  not	
  explicitly	
  used	
  to	
  prevent	
  disease,	
  they	
  are	
  
used	
   in	
   replacement	
   of	
   standard	
   disease	
   preven-­‐
tion	
  activities.	
  

Sector.	
  Some	
  information	
  is	
  available	
  for	
  anti-­‐
biotic	
  use	
  in	
  cattle	
  and	
  poultry,	
  but	
  studies	
  inves-­‐
tigating	
  drug	
  use	
  in	
  swine	
  and	
  goats,	
  as	
  well	
  as	
  in	
  
aquaculture	
  and	
  horticulture,	
  are	
  absent.	
  Irungu	
  et	
  
al.	
  (2007)	
  found	
  extensive	
  improper	
  usage	
  of	
  vet-­‐
erinary	
  drugs	
  in	
  cattle	
  owned	
  by	
  farmers	
  in	
  Kajiado	
  
and	
  Narok	
  Districts	
  (Maasailand),	
  which	
  constitute	
  
the	
  major	
  sources	
  of	
  red	
  meat	
  supplied	
  to	
  Nairobi	
  
and	
   its	
   environs	
   (Irungu,	
  Bett	
   et	
   al.	
   2007).	
   In	
   re-­‐
gards	
  to	
  antibiotics,	
  incorrect	
  dosing	
  and	
  use	
  of	
  an-­‐
tibiotics	
  for	
  nonindicated	
  diseases	
  were	
  common.	
  
Oxytetracycline	
  was	
  underdosed	
  at	
  all	
   concentra-­‐
tions	
   in	
  all	
   classes	
  of	
  cattle	
  except	
   for	
  20	
  percent	
  
oxytetracycline	
   hydrochloride	
   in	
   adult	
   bulls.	
   Ad-­‐
ditionally,	
  several	
  farmers	
  treated	
  trypanosomosis	
  
using	
  antibiotics.	
  The	
  route	
  of	
  drug	
  administration,	
  

properties,	
  also	
  differed	
  from	
  appropriate	
  use.	
  Up	
  
to	
   37	
   percent	
   of	
   farmers	
   administered	
   injectable	
  
drugs	
   intravenously,	
   contrary	
   to	
   instructions	
   on	
  
the	
   label	
   or	
   package	
   insert.	
   In	
   the	
   case	
   of	
   antibi-­‐
otics	
   like	
   oxytetracycline	
   and	
   dihydrostreptomy-­‐
cin	
  sulphate,	
  which	
  should	
  be	
  administered	
  intra-­‐
muscularly,	
  intravenous	
  administration	
  was	
  noted.	
  
A	
   large	
   proportion	
   (92	
   percent)	
   of	
   farmers	
   used	
  
oxytetracycline	
   hydrochloride	
   to	
   dissolve	
   or	
   mix	
  
trypanocidal	
  drugs,	
  the	
  effect	
  of	
  which	
  is	
  unknown	
  
and	
  not	
  advised	
  in	
  practice.	
  In	
  all	
  cases	
  where	
  oxy-­‐
tetracycline	
  hydrochloride	
  was	
  used,	
  it	
  was	
  substi-­‐
tuted	
  for	
  water	
  as	
  a	
  diluent	
  for	
  trypanocides.	
  

Concern	
  has	
  also	
  been	
  raised	
  regarding	
  the	
  in-­‐
discriminate	
   or	
   unnecessary	
   use	
   of	
   antibiotics	
   in	
  
dairy	
   cows,	
  with	
   S.	
   aureus	
   being	
   the	
  main	
   target	
  
in	
  treating	
  mastitis.	
  Although	
  the	
  large-­‐scale	
  dairy	
  
producers	
   reportedly	
   adhere	
   to	
   recommended	
  
disease	
  management	
  protocols	
  and	
  document	
  his-­‐
tories	
   of	
   antibiotic	
   usage	
   in	
   their	
   livestock,	
   they	
  
contribute	
   only	
   30	
   percent	
   of	
   the	
   produced	
  milk	
  
in	
  the	
  country	
  (Shitandi	
  and	
  Sternesjö	
  2004).	
  The	
  
remaining	
   70	
   percent	
   comes	
   from	
   small-­‐scale	
  

-­‐
man	
  resources	
  and	
  may	
  be	
  less	
  likely	
  to	
  follow	
  rec-­‐
ommended	
   regimes	
   when	
   using	
   antibiotics.	
   The	
  
discrepancy	
  between	
  antibiotic	
  use	
  on	
   large-­‐	
  and	
  
small-­‐scale	
   dairy	
   farms	
   manifests	
   in	
   the	
   higher	
  
prevalence	
  of	
  drug	
  residue	
  in	
  the	
  milk	
  produced	
  by	
  
small-­‐scale	
   farms.	
   Penicillin	
   is	
   the	
  most	
   common	
  
residue	
   in	
   milk,	
   with	
   levels	
   often	
   exceeding	
   the	
  
limits	
   (4	
  mg/kg)	
   by	
   twofold.	
   Dairy	
   farmers	
   have	
  
expressed	
  a	
  need	
  for	
  more	
  affordable	
  residue	
  tests	
  
and	
   for	
   information	
   on	
   disease	
   prevention	
   man-­‐
agement,	
   correct	
   preparation	
   of	
   antibiotics,	
   and	
  
public	
  health	
  concerns	
  associated	
  with	
  agricultural	
  
antibiotic	
  use.	
  

Poultry	
  farming	
  is	
  a	
  critical	
  aspect	
  of	
  household	
  
economies	
   in	
  Kenya,	
  especially	
  as	
  cash-­‐producing	
  
assets	
  (Blum	
  2008).	
  An	
  estimated	
  80	
  percent	
  of	
  the	
  

in	
   small	
   numbers	
   and	
   allowed	
   free	
   range	
   in	
   and	
  
around	
   homes.	
   Most	
   grandparent	
   egg	
   stocks	
   are	
  
imported,	
  but	
  several	
  breeder	
  farms	
  in	
  Kenya	
  hatch	
  
chicks	
   to	
   produce	
   the	
   parent	
   stock.	
   The	
  majority	
  
of	
   free-­‐range	
  poultry	
   is	
   concentrated	
   in	
   the	
   east-­‐
ern	
   and	
  western	
   provinces.	
   Commercial	
   farming,	
  
a	
   well-­‐developed	
   industry	
   in	
   Nairobi,	
   Mombasa,	
  
and	
   Nakuru,	
   consists	
   of	
   multiple	
   companies	
   that	
  
slaughter	
  and	
  process	
  thousands	
  of	
  chickens	
  on	
  a	
  
daily	
  basis.	
  Conditions	
  on	
  these	
  farms	
  are	
  generally	
  
good,	
  and	
  the	
  companies	
  typically	
  employ	
  full-­‐time	
  
veterinarians	
  to	
  ensure	
  that	
  biosecurity	
  measures	
  
are	
   followed.	
  Workers	
   on	
   these	
   farms	
   tend	
   to	
   be	
  
well	
  informed	
  and	
  have	
  access	
  to	
  ongoing	
  training	
  
in	
  livestock	
  production	
  and	
  management.

Backyard	
   and	
   small-­‐scale	
   farmers	
   reportedly	
  
treat	
  sick	
  birds	
  at	
  home	
  with	
  a	
  range	
  of	
  indigenous	
  
remedies	
  (aloe	
  vera,	
  pepper,	
  garlic	
  and	
  water,	
  cac-­‐
tus	
  and	
  herbs)	
  or	
  allopathic	
  medicines	
  purchased	
  

-­‐



KENYA SITUATION ANALYSIS AND RECOMMENDATIONS44

cycline	
   is	
   the	
   most	
   commonly	
   used	
   antibiotic	
   in	
  
rearing	
  chickens.	
  In	
  a	
  recent	
  survey	
  about	
  avian	
  in-­‐

treating	
   sick	
   chickens	
  and	
  as	
  a	
  prophylaxis	
  when	
  
poultry	
   disease	
   outbreaks	
   occur	
   in	
   their	
   area	
   or	
  
during	
   transport.	
   Commercial	
   farmers	
   listed	
   vac-­‐
cines	
   and	
   sanitation	
   practices	
   as	
   their	
   primary	
  

mention	
  of	
  antibiotics.	
  Although	
  the	
  rate	
  of	
  resis-­‐
tance	
   to	
   tetracycline	
   in	
   chicken	
  E.	
   coli	
   isolates	
   is	
  
estimated	
   at	
   72	
   percent,	
   there	
   are	
   no	
   published	
  
records	
  or	
  studies	
  on	
  the	
  extent	
  of	
  antibiotic	
  use	
  in	
  
either	
   small-­‐scale	
   or	
   commercial	
   poultry	
  produc-­‐
tion	
  (Kariuki	
  2010).

role	
   in	
   the	
   national	
   economy	
   and	
   sector	
   growth	
  
is	
  estimated	
  at	
  over	
   four	
  percent	
  (Mwangi	
  2008).	
  

-­‐
tored.	
  As	
   the	
   industry	
  expands,	
  however,	
  a	
  better	
  
understanding	
  of	
  the	
  motivations	
  for	
  antibiotic	
  use	
  

Drivers of Use
Drivers	
  of	
  antibiotic	
  use	
  in	
  agriculture	
  are	
  rare-­‐

ly	
  mentioned	
  in	
  reports	
  on	
  antibiotic	
  resistance	
  for	
  
the	
   sector.	
   A	
   study	
   on	
   antibiotic	
   residues	
   in	
  milk	
  

was	
   information	
   on	
   implementing	
   and	
  managing	
  
disease	
  prevention	
  practices	
  to	
  minimise	
  reliance	
  
on	
   antibiotics	
   as	
   a	
   prophylaxis,	
   followed	
   by	
   af-­‐
fordable	
  tests	
  to	
  control	
  residues	
  in	
  milk	
  (23	
  per-­‐
cent),	
  instruction	
  on	
  the	
  preparation	
  of	
  antibiotics	
  
for	
   treatment	
  of	
  disease	
   (20	
  percent)	
   and	
  educa-­‐
tion	
   on	
   public	
   health	
   concerns	
   related	
   to	
   antibi-­‐
otic	
  use	
  in	
  milk	
  production	
  (11	
  percent)	
  (Shitandi	
  
and	
  Sternesjö	
  2004).	
  This	
   indicates	
   that	
  a	
   lack	
  of	
  

-­‐
ers	
  of	
  antibiotic	
  use	
  in	
  dairy	
  farming,	
  as	
  are	
  techno-­‐
logical	
  gaps	
  in	
  the	
  production	
  process.	
  

Another	
   issue	
   driving	
   unauthorised	
   antibiotic	
  
use	
  involves	
  veterinarians.	
  The	
  survey	
  on	
  avian	
  in-­‐

veterinary	
   inputs	
   prohibitive,	
   hence	
   they	
   prefer	
  
treating	
  livestock	
  themselves	
  (Blum	
  2008).	
  Irungu	
  
et	
  al.	
   (2007)	
  report	
   that	
   the	
  government	
  prohibi-­‐
tion	
  on	
  community	
  animal	
  health	
  workers	
  and	
  the	
  
relative	
  scarcity	
  of	
  veterinarians	
  in	
  rural	
  areas	
  mo-­‐

tivate	
  cattle	
  farmers	
  to	
  purchase	
  drugs	
  from	
  retail	
  
chemists	
   (Irungu,	
  Bett	
   et	
   al.	
   2007).	
   Economic	
   re-­‐
forms	
   in	
   the	
  1990s	
   led	
   to	
  greater	
  privatisation	
  of	
  
professional	
  veterinary	
  services,	
  which	
  were	
  pre-­‐
viously	
   publicly	
   provided,	
   placing	
   drug	
   procure-­‐
ment	
  and	
  administration	
  in	
  the	
  hands	
  of	
  untrained	
  
farmers.	
  With	
  around	
  670	
  public	
  veterinarians	
   in	
  
the	
   entire	
   country	
   and	
   the	
  majority	
   of	
   the	
   1,500	
  
private	
   veterinarians	
   located	
   in	
   urban	
   centres,	
   it	
  
is	
  unsurprising	
  that	
  cattle	
  herders	
  in	
  the	
  marginal	
  
and	
   rural	
   areas	
   resort	
   to	
   practices	
   that	
   run	
   con-­‐
trary	
  to	
  government	
  restrictions	
  on	
  the	
  use	
  of	
  vet-­‐
erinary	
  drugs	
  by	
  nonprofessionals	
   (Gichia	
  2009).	
  
Additionally,	
   high	
   rates	
   of	
   illiteracy	
   among	
   cattle	
  
herders	
  compromise	
   their	
  ability	
   to	
  correctly	
  use	
  
veterinary	
  medicines:	
  they	
  are	
  unable	
  to	
  read	
  drug	
  
labels	
  and	
  package	
  inserts	
  containing	
  information	
  
on	
   the	
  dosage,	
  drug	
  preparation	
  and	
  route	
  of	
  ad-­‐

that	
  advancement	
  in	
  formal	
  education	
  has	
  reduced	
  

The	
   relationship	
   between	
   correct	
   knowledge	
  
on	
   containment	
   and	
   treatment	
   of	
   animal	
   disease	
  
and	
   actual	
   practice	
   is	
   complicated	
   in	
   the	
   agricul-­‐
tural	
  sector,	
  as	
  it	
  is	
  in	
  human	
  healthcare,	
  and	
  stud-­‐
ies	
  in	
  other	
  countries	
  have	
  shown	
  that	
  widespread	
  
understanding	
   of	
   appropriate	
   methods	
   does	
   not	
  

-­‐
tion	
   (Blum	
   2008).	
   It	
   is	
   therefore	
   important	
   that	
  
researchers	
  and	
  health	
  advocates	
  concerned	
  with	
  
drug	
  resistance	
  investigate	
  what	
  motivates	
  antibi-­‐
otic	
  use	
  and	
  where	
  barriers	
  to	
  change	
  exist,	
  includ-­‐

and	
  livelihood	
  conditions.	
  

This	
  section	
  reviews	
  the	
  supply	
  chain	
  and	
  man-­‐
agement	
   systems	
   for	
   antibiotics	
   in	
   Kenya.	
   It	
   dis-­‐
cusses	
  national	
  policy	
  documents	
  and	
  their	
  role	
  in	
  
drug	
   supply	
   and	
   distribution,	
   the	
   position	
   of	
   an-­‐
tibiotics	
   in	
   therapeutic	
  guidelines	
  and	
  dispensing	
  
regulations,	
  and	
  the	
  current	
  status	
  of	
  pharmaceu-­‐
tical	
  management.	
   It	
   concludes	
  by	
   identifying	
   ar-­‐
eas	
  of	
  the	
  supply	
  chain	
  where	
  weaknesses	
  or	
  inef-­‐

effect	
  on	
  the	
  development	
  of	
  drug	
  resistance.
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Kenya Essential Drugs List 
In	
   1981,	
   the	
   Kenya	
   Essential	
   Medicines	
   List	
  

drugs	
  lists	
  in	
  Africa,	
  was	
  developed	
  to	
  guide	
  ratio-­‐
nal	
  drug	
  use	
  within	
  the	
  country.	
  It	
  served	
  to	
  comple-­‐
ment	
   the	
  Essential	
  Drugs	
  Programme,	
   structured	
  
on	
  kit	
  distribution	
  for	
  rural	
  health	
  facilities.	
  When	
  
the	
   government	
   consolidated	
   its	
   programmes	
   in	
  

the	
  Kenya	
  National	
  Drug	
  Policy.	
   The	
   goals	
   of	
   this	
  
policy	
  include	
  using	
   ‘available	
  resources	
  to	
  devel-­‐
op	
   pharmaceutical	
   services	
   to	
   meet	
   the	
   require-­‐
ments	
  of	
  all	
  Kenyans	
  in	
  the	
  prevention,	
  diagnosis,	
  

quality,	
   safe	
   and	
   cost-­‐effective	
   pharmaceutical	
  

and	
   affordability	
   of	
   drugs	
   and	
   the	
   facilitation	
   of	
  
rational	
   drug	
   use	
   through	
   sound	
  prescribing	
   and	
  

an	
  effort	
   to	
  best	
  manage	
  pharmaceutical	
   services	
  
in	
  the	
  country,	
  the	
  government	
  and	
  pharmaceutical	
  
stakeholders	
  have	
  revised	
  this	
  policy	
  and	
  the	
  cor-­‐

to	
   a	
   planned	
   review	
   schedule.	
   The	
  KEML	
   contin-­‐
ues	
  to	
  be	
  the	
  basis	
  for	
  public	
  sector	
  procurement,	
  
prescribing	
  and	
  dispensing	
  activities.	
  Drugs	
  not	
  on	
  

-­‐
egories	
  of	
  treatment	
  for	
  diseases	
  not	
  addressed	
  by	
  
the	
  list	
  or	
  are	
  intended	
  for	
  use	
  in	
  institutions	
  with	
  
specialised	
  medical	
  personnel	
  (Ministry	
  of	
  Health	
  
1994;	
  Ministry	
  of	
  Medical	
  Services	
  and	
  Ministry	
  of	
  
Public	
  Health	
  and	
  Sanitation	
  2010).	
  Antibiotics	
  on	
  
the	
  current	
  KEML	
  and	
  their	
  recommended	
  uses	
  are	
  
listed	
  in	
  Table	
  6.

Two	
   sets	
   of	
   treatment	
   guidelines—the	
  Hand-­
book	
   for	
  Rural	
  Health	
  Workers	
   and	
   -­

lines	
   for	
   Diagnosis	
   and	
   Treatment	
   of	
   Common	
  

Hospital	
  Conditions	
  in	
  Kenya—form	
  the	
  basis	
  for	
  re-­‐
visions	
  to	
  the	
  KEML	
  as	
  well	
  as	
  for	
  various	
  training	
  
programmes	
  on	
  rational	
  drug	
  use.	
  The	
  former	
  lists	
  

and	
  dispensaries;	
  the	
  latter	
  contains	
  guidelines	
  for	
  
diagnosis	
  and	
  treatment	
  at	
  provincial,	
  district	
  and	
  
subdistrict	
   hospitals.	
   The	
   guidelines	
   give	
   priority	
  
focus	
  to	
  the	
  inpatient	
  management	
  of	
  major	
  causes	
  
of	
   childhood	
  mortality	
   and	
   are	
   primarily	
   derived	
  
from	
  WHO	
  standards	
  and	
  the	
  Integrated	
  Manage-­‐
ment	
  of	
  Childhood	
   Illnesses	
   (IMCI)	
  manual	
   (Min-­‐

istry	
   of	
   Medical	
   Services	
   and	
   Ministry	
   of	
   Public	
  
Health	
  and	
  Sanitation	
  2010).	
  The	
  national	
  referral	
  
hospitals	
   and	
   private	
   hospitals	
   also	
   follow	
   treat-­‐
ment	
   guidelines	
   based	
   on	
  WHO	
  models	
   (Kariuki,	
  
Revathi	
  et	
  al.	
  2006).	
  

-­‐
sent	
  the	
  priority	
  needs	
  for	
  the	
  healthcare	
  system.	
  
This	
  status	
  is	
  designated	
  by	
  the	
  letters	
  A	
  (core)	
  or	
  B	
  
(supplementary)	
  under	
  the	
  category	
  ‘procurement	
  

of	
  clarithromycin,	
  azithromycin	
  and	
  ampicillin.	
  The	
  
Core	
   List	
   status	
   implies	
   these	
   medicines	
   should	
  
be	
  routinely	
  available	
  in	
  health	
  facilities	
  (primary	
  
care	
   facilities	
   and	
   up,	
   or	
   Level	
   4	
   and	
   up,	
   as	
   indi-­‐
cated	
  above)	
  and	
  affordable	
  to	
  the	
  majority	
  of	
  the	
  
population	
  (Ministry	
  of	
  Medical	
  Services	
  and	
  Min-­‐

all	
  antibiotics	
  on	
  the	
  KEML,	
  with	
  the	
  exception	
  of	
  
-­‐

tic	
   importance.	
   This	
   means	
   they	
   are	
   considered	
  
crucial	
  for	
  the	
  provision	
  of	
  basic	
  health	
  services.	
  

Pharmaceutical Management
The	
  Pharmacy	
  and	
  Poisons	
  Board	
  (PPB)	
  over-­‐

sees	
   pharmacy	
   operations	
   and	
   trade	
   in	
   pharma-­‐
ceutical	
  products,	
  as	
  provided	
  for	
  by	
  Chapters	
  244	
  
(Pharmacy	
  and	
  Poisons	
  Act)	
  and	
  245	
  (Dangerous	
  
Drugs	
  Act)	
  of	
  the	
  Laws	
  of	
  Kenya	
  (Ministry	
  of	
  Health	
  
2004;	
   Export	
   Processing	
   Zones	
   Authority	
   2005).	
  
Established	
   in	
  1957,	
  PPB	
  has	
  a	
  mandate	
   to	
   regu-­‐
late	
   pharmaceutical	
   services,	
   ensure	
   the	
   quality,	
  

-­‐
cines	
  and	
  medical	
  devices,	
  and	
  advise	
  the	
  govern-­‐
ment	
  on	
  all	
  aspects	
  of	
  drug	
  regulation	
  (Ministry	
  of	
  
Health	
  2007).	
  Within	
  PPB,	
  the	
  Department	
  of	
  Phar-­‐
macovigilance	
  was	
  created	
  in	
  2005	
  to	
  monitor	
  the	
  
quality	
  and	
  safety	
  of	
  medicines	
   in	
  Kenya,	
  develop	
  
appropriate	
   systems	
   for	
   detecting	
   and	
   reporting	
  
adverse	
  drug	
  reactions,	
  and	
  implement	
  postmarket	
  
surveillance.	
  The	
  National	
  Quality	
  Control	
  Labora-­‐

-­‐
ing	
  the	
  quality	
  of	
  medicines.	
  At	
  the	
  request	
  of	
  PPB	
  
or	
  on	
  behalf	
  of	
   the	
  government,	
   it	
   tests	
   imported	
  
and	
   locally	
   manufactured	
   drugs	
   and	
   determines	
  
whether	
   they	
   comply	
   with	
   national	
   standards.	
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Antibiotic 

category

Antibiotic 

name

of Therapeutic 

Priority

Procure-

ment 

Priority STG Indications

B-lactams Penicillin 2 Vital A : pneumonia (alone and 
with gentamicin); sepsis; meningitis; 
syphilis

Ampicillin 4 Essential B Not indicated for use in the guide-
lines 

Amoxicillin 2 Vital A : typhoid; dysentery (shi-
gella); gonorrhea; UTI (uncompli-
cated); otitis media (pediatric)  

: pneumonia (when previ-
ously treated with cotrimoxazole)

Co-amoxiclav 4 Vital A : gonorrhea (adult)  
: pneumonia (severe) 

Cefuroxime 4 Vital A : gonorrhea (adult)  
: Mentioned for UTI

Ceftriaxone 4 Vital A : gonorrhea (adult)  
: pneumonia (severe); 

dysentery (shigella); sepsis; menin-
gitis

2 Vital A Restricted for treatment of uncom-
plicated gonorrhea

Flucloxacillin 2 – cap 
4 – inj

Vital A : acute rheumatic fever 
: Recommended for staphy-

lococcus 

Ceftazidime 5 Vital A Restricted for specialist 2nd line 
use only (KEML)  

: Mentioned for Level 4 
and above facility use in 2nd line 
treatment of pediatric pneumonia, 
meningitis and sepsis

Macrolides Azithromycin 4 Vital B : gonorrhea (adult)  
: Restricted for mass treat-

ment of trachoma (KEML)

Erythromycin 2 Vital A : cholera; otitis media 
(pediatric); pneumonia (if penicillin 
allergy)

Clarithromy-
cin

4 Vital B Not indicated for use in the guide-
lines

Other 
Classes 

Cotrimoxa-
zole

2 Vital A : pneumonia (mild); dysen-
tery (shigella); typhoid; otitis media; 
UTI (uncomplicated)  

: Used in prophylactic treat-
ment of HIV positive individuals or 
HIV-exposed infants
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South	
  Africa	
  for	
  evaluating	
  drugs.	
  

Distributors.	
  An	
  estimated	
  9,000	
  pharmaceuti-­‐
cal	
  products	
  have	
  been	
  registered	
  for	
  sale	
  in	
  Kenya,	
  
channelled	
   according	
   to	
   outlet	
   categorisation	
   as	
  
free	
  sales	
  or	
  over-­‐the-­‐counter,	
  pharmacy	
  dispens-­‐
able,	
   or	
   pharmacy	
   dispensable	
   or	
   prescription	
  
only	
   (Export	
   Processing	
   Zones	
   Authority	
   2005).	
  
The	
   Kenya	
   Medical	
   Supplies	
   Agency	
   (KEMSA),	
   a	
  
former	
  division	
  of	
   the	
  Ministry	
  of	
  Health	
  and	
  au-­‐
tonomous	
   since	
   2003,	
   is	
   responsible	
   for	
   procur-­‐
ing	
  and	
  distributing	
  pharmaceuticals	
  primarily	
  to	
  
public	
  health	
   facilities.	
   It	
   is	
   the	
   largest	
  purchaser	
  
of	
   drugs	
   (manufactured	
   locally	
   and	
   imported),	
  
buying	
  nearly	
  30	
  percent	
  of	
  the	
  medicines	
  on	
  the	
  
market	
  through	
  an	
  open-­‐tender	
  system	
  in	
  competi-­‐
tion	
  with	
  other	
  suppliers	
  and	
  private	
  wholesalers.	
  
The	
  Mission	
   for	
   Essential	
   Medicine	
   and	
   Supplies	
  
(MEDS)	
  and	
  private	
  sector	
  retailers	
  and	
  wholesal-­‐
ers	
  provide	
  medicines	
  for	
  private	
  facilities,	
  includ-­‐

clinics.	
  Kenyatta	
  National	
  Hospital	
  was	
  established	
  

as	
   a	
   state	
   corporation	
   and	
   undertakes	
   indepen-­‐
dent	
  procurement	
  of	
  medical	
   commodities	
   for	
   its	
  
own	
  use	
  (Ministry	
  of	
  Medical	
  Services	
  2009).	
  Anti-­‐
infectives	
   (primarily	
   antibiotics	
   and	
   antimalari-­‐
als),	
   analgesics,	
   antipyretics	
   and	
   cytotoxic	
   drugs	
  
(mainly	
  for	
  cancer	
  treatment)	
  account	
  for	
  the	
  bulk	
  
of	
   government	
   and	
   private	
   sector	
   purchases	
   of	
  
medicines	
  in	
  Kenya	
  (Export	
  Processing	
  Zones	
  Au-­‐
thority	
  2005).	
  Recently,	
  a	
  series	
  of	
  activities	
  aimed	
  
at	
   strengthening	
   transparency	
   and	
   accountability	
  
in	
   the	
   public	
   health	
   sector	
   was	
   proposed	
   by	
   the	
  
Ministry	
   of	
   Medical	
   Services	
   and	
   KEMSA	
   to	
   im-­‐
prove	
  service	
   in	
  the	
  commodity	
  supply	
  chain	
  and	
  
procurement	
  system	
  (Ministry	
  of	
  Medical	
  Services	
  
2009).	
  The	
  activities	
  are	
  to	
  be	
  implemented	
  under	
  
the	
  Millennium	
  Challenge	
  Account	
  Threshold	
  Pro-­‐
gram,	
  as	
  provided	
  by	
  an	
  American	
  foreign	
  aid	
  body,	
  
the	
  Millennium	
  Challenge	
  Corporation.	
  

Manufacturers.	
   Pharmaceutical	
   manufactur-­‐

sector,	
  and	
  the	
  country	
  is	
  currently	
  the	
  largest	
  pro-­‐
ducer	
  of	
  pharmaceutical	
  products	
  in	
  the	
  Common	
  

Antibiotic 

category

Antibiotic 

name

of Therapeutic 

Priority

Procure-

ment 

Priority STG Indications

Other 
Classes

Chloram-
phenicol

4 – cap 
and 
oral 

liquid  
2 – PFI

Vital A : pneumonia (severe-pedi-
atric); typhoid; sepsis; meningitis  

: cholera (pediatric) 

Vancomycin 4 Vital A Restricted for use in endocarditis 
and other serious infections caused 
by MRSA (KEML)

Doxycycline 2 Vital A : cholera

Nitrofuran-
toin

4 Vital A : Recommended for UTI

2 Vital A : dysentery (shigella);  
typhoid; gonorrhea (adult)  

: Recommended for UTI

Gentamicin 2 Vital A : pneumonia (severe); 
sepsis

Sources: Kenya Essential Medicines List (Ministry of Medical Services and Ministry of Public Health and Sanitation 2010); 
Clinical Guidelines for the Management and Referral of Common Conditions in Kenya (Ministry of Medical Services and 
Ministry of Public Health and Sanitation 2010); papers reviewed in Section IV.

(continued)
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Market	
  for	
  Eastern	
  and	
  Southern	
  Africa,	
  supplying	
  
-­‐

turing	
   operations—local	
   companies,	
   large	
   multi-­‐
national	
   corporations,	
   subsidiaries	
  and	
   joint	
  ven-­‐
tures	
  (Ministry	
  of	
  Health	
  2004;	
  Export	
  Processing	
  
Zones	
  Authority	
  2005;	
  Thoithi	
  and	
  Okalebo	
  2009).	
  
Products	
  manufactured	
  within	
  Kenya	
  for	
  local	
  and	
  
international	
   markets	
   include	
   antibiotics,	
   anti-­‐
amoebics,	
  analgesics,	
  antidiarrhoeals,	
  antacids,	
  vi-­‐
tamins	
  and	
  tranquillisers.	
  Anti-­‐infectives,	
  of	
  which	
  
antibiotics	
   are	
   a	
   part,	
   constitute	
   40	
   percent	
   of	
  
pharmaceuticals	
  produced	
  in	
  Kenya.	
  The	
  industry	
  
primarily	
  compounds	
  and	
  packages	
  medicines,	
  re-­‐
packs	
  formulated	
  drugs	
  and	
  processes	
  bulk	
  drugs	
  
into	
   doses	
   using	
   predominately	
   imported	
   active	
  
ingredients,	
   the	
  majority	
  of	
  which	
  are	
  nonsterile,	
  
over-­‐the-­‐counter	
   drugs.	
  More	
   than	
   95	
   percent	
   of	
  
the	
  raw	
  material	
  used	
  in	
  the	
  production	
  process	
  is	
  
imported.	
  To	
  increase	
  domestic	
  supply	
  of	
  produc-­‐
tion	
  materials,	
   the	
  government	
  has	
  supported	
  re-­‐
search	
  into	
  the	
  use	
  of	
   local	
  natural	
  resources	
  and	
  
into	
   supplementing	
   allopathic	
   drugs	
   with	
   herbal	
  
treatments.	
  The	
  development	
  of	
   the	
   industry	
  has	
  
been	
  enhanced	
  by	
  the	
  decision	
  of	
  GlaxoSmithKline	
  
PLC	
  to	
   license	
  Cosmos	
  Ltd,	
  a	
  Kenyan	
  company,	
   to	
  
produce	
  generic	
  versions	
  of	
  its	
  AIDS	
  drugs	
  zidovu-­‐
dine	
  and	
   larnivudine.	
  Government	
  budgeting	
  and	
  
development	
  strategy	
  documents	
  assert	
  that	
  man-­‐
ufacturing	
   of	
   generic	
  pharmaceuticals	
   is	
   a	
   ‘major	
  

(Export	
   Processing	
   Zones	
   Authority	
   2005).	
   Pat-­‐
ent	
  protection	
  of	
  pharmaceuticals	
  is	
  based	
  on	
  the	
  
African	
  Regional	
  Industrial	
  Property	
  Organisation	
  
patent	
  system,	
  created	
  by	
  the	
  Lusaka	
  Agreement	
  in	
  
1976	
  (Ministry	
  of	
  Health	
  2004;	
  Export	
  Processing	
  
Zones	
   Authority	
   2005).	
   In	
   2001,	
   the	
   government	
  
passed	
  the	
  Kenyan	
  Industrial	
  Property	
  Bill,	
  which	
  
allows	
  Kenya	
  to	
  import	
  and	
  produce	
  more	
  afford-­‐
able	
   medicines	
   for	
   HIV/AIDs	
   and	
   other	
   priority	
  
diseases.	
  It	
  is	
  unclear	
  whether	
  antibiotics	
  fall	
  into	
  
this	
  category.

A	
   recent	
   report	
   on	
   medicine	
   prices	
   and	
   sup-­‐
ply	
   in	
   Kenya	
   asserts	
   that	
   even	
   though	
   the	
   basic	
  
structures	
  necessary	
   for	
   implementing	
   the	
  Kenya	
  
National	
  Drug	
  Policy	
  are	
  in	
  place,	
  implementation	
  
remains	
  incomplete	
  and	
  progress	
  is	
  slow	
  (Ministry	
  
of	
  Health	
  2004).	
  There	
   is	
  no	
  strict	
   framework	
  for	
  
enforcing	
  adherence	
  to	
  the	
  therapeutic	
  and	
  supply	
  
management	
  requirements	
  of	
  the	
  policy.	
  Addition-­‐

ally,	
  there	
  are	
  no	
  national	
  guidelines	
  for	
  pharmacy	
  
inspections,	
   and	
   enforcement	
   of	
   compliance	
  with	
  

percent	
   of	
   the	
   samples	
   collected	
   for	
   monitoring	
  
drug	
  quality	
  were	
  actually	
   tested	
  by	
   the	
  National	
  
Quality	
  Control	
  Laboratory,	
  and	
  of	
   the	
  prescribed	
  
medicines	
   reviewed	
   in	
   the	
   document,	
   a	
  mere	
   10	
  
percent	
  were	
  properly	
   labelled.	
  Treatment	
  guide-­‐
lines	
  were	
  found	
  in	
  only	
  13	
  percent	
  of	
  public	
  health	
  
facilities,	
  indicating	
  that	
  prescribers	
  lack	
  the	
  thera-­‐
peutic	
   information	
   necessary	
   to	
   adhere	
   to	
   drug	
  

handle	
   illegal	
   and	
   unethical	
   activities	
   occurring	
  
in	
  the	
  purchasing	
  and	
  distribution	
  of	
  pharmaceu-­‐
ticals,	
   including	
   the	
   manufacturing	
   and	
   importa-­‐
tion	
  of	
  substandard	
  and	
  counterfeit	
  drugs	
  and	
  the	
  
operation	
  of	
  pharmacies	
  by	
  unauthorised	
  persons	
  
(Thoithi	
   and	
   Okalebo	
   2009).	
   An	
   estimated	
   two-­‐
thirds	
  of	
  pharmacy	
  retail	
  outlets	
  could,	
  by	
  law,	
  be	
  
closed	
   for	
   operating	
  without	
   a	
   license.	
  Moreover,	
  
there	
   is	
   limited	
   ability	
  within	
   the	
   government	
   to	
  
generate	
  data	
  on	
  health	
  system	
  performance.	
  This	
  
affects	
  all	
  aspects	
  of	
  pharmaceutical	
  management,	
  
including	
  drug	
   selection	
   (requiring	
   epidemiologi-­‐

appropriate	
  quantities	
  of	
  medicines,	
  tendering	
  and	
  
contracting	
   (data	
   on	
   past	
   supplier	
   performance	
  
and	
   price	
   comparisons),	
   distribution	
   (data	
   on	
  
stock	
  movement	
  and	
  loss	
  due	
  to	
  damage	
  or	
  expiry)	
  
and	
  monitoring	
   of	
   drug	
   use	
   (dispensing	
   records)	
  
(Miralles	
  2010).	
  

Affordability	
  of	
  drugs	
  has	
  been	
  given	
  little	
  atten-­‐
tion,	
  and	
  a	
  more	
  reliable	
  medicine	
  pricing	
  policy	
  is	
  
needed.	
  Although	
  Kenya	
  is	
  a	
  member	
  of	
  the	
  World	
  

property	
  bill	
  to	
  be	
  compliant	
  with	
  the	
  Agreement	
  
on	
  Trade-­‐Related	
  Aspects	
  of	
   Intellectual	
  Property	
  
Rights	
  (TRIPS),	
   the	
  government	
  has	
  not	
  used	
  any	
  

-­‐
ties	
  to	
  promote	
  greater	
  availability	
  of	
  cheaper	
  es-­‐

sometimes	
  referred	
  to	
  as	
  the	
  regulatory	
  exception,	
  
has	
  not	
  been	
  fully	
  exploited.	
  The	
  provision	
  allows	
  
developing	
  countries	
   to	
  manufacture	
  generic	
  ver-­‐

permission	
  and	
  before	
  patent	
  protection	
  has	
  end-­‐
ed	
  (World	
  Trade	
  Organization	
  2006).	
  The	
  generic	
  
producers	
  can	
  then	
  market	
  their	
  versions	
  as	
  soon	
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as	
  the	
  patent	
  expires,	
  which	
  speeds	
  the	
   introduc-­‐
tion	
   of	
   generic	
  medicines	
   to	
   the	
  market.	
   Parallel	
  
imports	
  (the	
  importation	
  of	
  a	
  patented	
  drug	
  from	
  
one	
  country	
   into	
  another	
  without	
  the	
  approval	
  of	
  
the	
  patent	
  owner)	
  and	
  compulsory	
   licensing	
   (the	
  
permission	
  of	
  a	
  government	
  to	
  produce	
  a	
  patented	
  
product	
  without	
  the	
  consent	
  of	
  the	
  patent	
  owner)	
  
are	
   also	
   neglected,	
   but	
   helpful,	
   provisions	
  within	
  
the	
  TRIPS	
  agreement.	
  There	
   is	
  no	
  clear	
  policy	
  on	
  
cost	
  recovery	
  for	
  drugs	
  in	
  public	
  health	
  facilities	
  or	
  
what	
  percentage	
  of	
  the	
  costs	
  of	
  drugs	
  the	
  govern-­‐
ment	
   can	
   recover	
   through	
  patient	
   fees	
   and	
   other	
  
cost-­‐sharing	
   measures	
   (Aronovich	
   and	
   Kinzett	
  
2001).	
  Clarity	
  on	
  this	
  issue	
  is	
  critical	
  because	
  cost	
  
recovery,	
   a	
   factor	
   in	
   the	
   total	
   resource	
   envelopes	
  
available	
   for	
   the	
  districts,	
  determines	
  what	
  medi-­‐
cines	
   district-­‐level	
   facilities	
   can	
   procure	
   and	
   the	
  

Table	
   7	
   summarises	
   medicine	
   policies	
   and	
  
pharmaceutical	
  sector	
  indicators.

Stakeholders in Pharmaceutical Supply
The	
  provision	
  of	
  health	
  commodities	
  in	
  Kenya	
  

involves	
   a	
   complex	
   supply	
   chain	
   with	
   numerous	
  
stakeholders.	
   KEMSA,	
   NGO	
   and	
   private	
   distribu-­‐
tors,	
   donors	
   and	
   civil	
   society	
   organisations	
   are	
  

of	
  antibiotics.	
  

Ministries	
   of	
   Health	
   and	
   other	
   government	
  
agencies.	
  
of	
  health	
  commodities,	
   four	
  primary	
  vertical	
  pro-­‐
grammes	
   operate	
   on	
   parallel	
   logistics	
   systems	
  

within	
  the	
  Ministries	
  of	
  Health.	
  These	
  include	
  Re-­‐
productive	
  Health	
  (family	
  planning	
  and	
  condoms,	
  
STI	
   drug	
   kits,	
   HIV	
   tests),	
   Kenya	
   Expanded	
   Pro-­‐
gram	
   of	
   Immunization,	
   the	
  National	
   Leprosy	
   and	
  
TB	
  Program,	
  and	
   the	
  essential	
  drugs	
  programme.	
  
Together,	
  these	
  systems	
  cover	
  the	
  six	
  high-­‐priority	
  

-­‐
ich	
  and	
  Kinzett	
  2001).	
  The	
  Kenya	
  Bureau	
  of	
  Stan-­‐
dards	
  inspects	
  imports	
  and	
  disseminates	
  informa-­‐
tion	
  about	
   the	
   standards	
  of	
   goods	
   sold,	
   including	
  
prescription	
  and	
  over-­‐the-­‐counter	
  drugs.	
  

KEMSA.	
   KEMSA	
   is	
   a	
   semi-­‐autonomous	
   insti-­‐
tution	
   within	
   the	
   Ministry	
   of	
   Medical	
   Services	
  
charged	
  with	
  managing	
   the	
   procurement	
   and	
   lo-­‐
gistics	
  of	
  the	
  public	
  sector	
  healthcare	
  supply	
  chain	
  
(World	
  Bank	
  2009).	
  It	
  was	
  transformed	
  into	
  a	
  para-­‐
statal	
  organisation	
  to	
  apply	
  private	
  sector	
  manage-­‐
ment	
   techniques	
   as	
   part	
   of	
   government	
   health	
  
reforms	
   through	
   the	
   NHSSP-­‐I	
   (Aronovich	
   and	
  
Kinzett	
   2001).	
   It	
   uses	
   a	
   tendering	
   system	
   that	
   is	
  
open	
  to	
  both	
  local	
  and	
  foreign	
  manufacturers	
  and	
  
distributors	
  and	
  sells	
  commodities	
  to	
  health	
  facili-­‐

Essential	
   drugs,	
   however,	
   are	
   allocated	
   through	
  

amount	
  of	
  drugs	
  are	
  based	
  on	
   the	
   type	
  of	
   facility	
  

has	
   implemented	
   a	
   centralised	
   supply	
   chain	
   net-­‐
work	
  and	
  uses	
  outsourced	
  transport	
  for	
  scheduled	
  
deliveries	
  to	
  more	
  than	
  4,000	
  customers.	
  Although	
  
all	
  major	
  cities	
  and	
  towns	
  are	
  connected	
  by	
  a	
  road	
  

(about	
  250	
  kilometres),	
  the	
  rural	
  areas	
  are	
  harder	
  

Indicator Figure

National Drug Policy Enacted in 1994, currently under review

Kenya Essential Medicines List Last revised in 2010

National Standard Treatment Guidelines Last revised in 2010

Government per capita spending on medicines 
(2004 US$)

40.51

Number of registered pharmacists (2008) 2,775

Number of registered pharmacy technicians (2009) 2,324

Number of registered retail pharmacies (2009) 1,700

Source: A Survey of Medicine Prices in Kenya (Ministry of Health 2004); FIP Global Pharmacy Workforce Report (Thoithi 
and Okalebo 2009)
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to	
  reach,	
  especially	
  during	
  the	
  rainy	
  seasons.	
  Three	
  
Nairobi	
  warehouses	
  and	
  eight	
  regional	
  depots	
  are	
  
owned	
  by	
  KEMSA,	
  and	
  orders	
  are	
  received	
  and	
  de-­‐
livered	
  every	
  two	
  months	
  to	
  major	
  provincial	
  hos-­‐
pitals	
  and	
  quarterly	
  to	
  the	
  subdistrict	
  hospitals	
  and	
  
health	
   centres.	
   Lead-­‐time	
   variability	
   is	
   estimated	
  
at	
  three	
  weeks	
  or	
  more.	
  Transportation	
  and	
  ware-­‐
housing	
  costs	
  account	
  for	
  the	
  bulk	
  of	
  expenses	
  (41	
  
percent	
  and	
  40	
  percent,	
  respectively).	
  

KEMSA	
  receives	
  funding	
  from	
  Ministry	
  of	
  Medi-­‐
cal	
  Services,	
  which	
  obtains	
  an	
  annual	
  budget	
  from	
  
the	
   Exchequer	
   for	
   drugs	
   and	
   medical	
   supplies	
  
based	
   on	
   estimates	
   of	
   the	
   national	
   public	
   health	
  
medicinal	
  requirements.	
  Public	
  health	
  facilities	
  re-­‐
ceive	
  a	
  total	
  resource	
  envelope	
  for	
  each	
  district	
  ac-­‐
cording	
  to	
  government	
  allocation,	
  which	
  together	
  
with	
  donor	
  contributions	
  and	
  the	
  collection	
  of	
  user	
  
fees	
   (cost-­‐sharing)	
   are	
   used	
   by	
   clients	
   to	
   priori-­‐
tise	
   needs	
   and	
   purchase	
  medicines	
   from	
  KEMSA.	
  
According	
  to	
  a	
  2009	
  report	
  by	
  the	
  World	
  Bank	
  on	
  
the	
  public	
  sector	
  healthcare	
  supply	
  chain	
  in	
  Kenya,	
  
KEMSA	
   functions	
   are	
   hampered	
   by	
   a	
   lack	
   of	
   ap-­‐
propriate	
  funding	
  for	
  the	
  procurement	
  of	
  drugs	
  to	
  
meet	
  the	
  demand	
  of	
  clients	
  (World	
  Bank	
  2009).	
  An	
  
earlier	
  report	
   in	
  2001	
   found	
  that	
  although	
   family	
  
planning	
   and	
   tuberculosis	
   drugs	
   were	
   generally	
  
maintained	
  at	
  an	
  appropriate	
  level,	
  essential	
  drugs	
  
in	
  high	
  demand	
  (e.g.,	
  penicillins)	
  were	
  consistently	
  
undersupplied,	
  and	
   those	
   in	
   low	
  demand	
  (e.g.,	
   IV	
  

2001).	
  The	
  kit	
  system	
  used	
  for	
  essential	
  drugs	
  had	
  
not	
  been	
  updated	
  since	
   the	
  mid-­‐1980s,	
  and	
  what	
  
was	
  supplied	
  did	
  not	
  take	
  into	
  account	
  variations	
  
in	
   disease	
   and	
   treatment	
   patterns	
   around	
   the	
  

facilities	
   were	
   using	
   cost-­‐sharing	
   money	
   to	
   buy	
  
certain	
  drugs	
  from	
  private	
  wholesalers	
  as	
  a	
  result	
  
of	
  kit	
  system	
  failures.	
  According	
  to	
  the	
  most	
  recent	
  

-­‐
mand,	
   suggesting	
   chronic	
   shortages	
   of	
   nearly	
   all	
  
major	
  items	
  (World	
  Bank	
  2009).	
  Shortages	
  of	
  anti-­‐
biotics	
   include	
  co-­‐amoxiclav,	
  ampicillin	
  drops,	
  cef-­‐
triaxone	
  and	
  benzylpenicillin	
  injections,	
  and	
  chlor-­‐
amphenicol	
   and	
   cotrimoxazole	
   tablets.	
   If	
   KEMSA	
  

-­‐
timated	
  warehouse	
  space	
  required	
  would	
  need	
  be	
  
two	
  to	
  three	
  times	
  the	
  current	
  amount,	
  and	
  inven-­‐
tory	
  on	
  hand	
  would	
  need	
  to	
  increase	
  by	
  20	
  percent.	
  

In	
   a	
  project	
   supported	
  by	
  USAID	
  and	
   the	
  Mil-­‐
lennium	
  Challenge	
  Corporation,	
  KEMSA	
  has	
  been	
  
undergoing	
  a	
  process	
  of	
  restructuring,	
  capacity	
  im-­‐
provement	
   and	
   distribution	
   support.	
   The	
  KEMSA	
  
board	
  was	
  dissolved	
  in	
  2008	
  and	
  the	
  CEO	
  was	
  sent	
  
on	
   compulsory	
   leave	
   over	
   concerns	
   of	
   declining	
  

-­‐
ister	
  of	
  Medical	
  Services	
  appointed	
  a	
  nine-­‐member	
  
task	
  force	
  to	
  analyse	
  the	
  situation,	
  with	
  main	
  rec-­‐

-­‐
work,	
   governance	
   and	
   warehousing,	
   distribution	
  

found	
  to	
  provide	
  a	
  more	
  competitive	
  procurement	
  
price	
  for	
  drugs	
  than	
  other	
  agencies,	
  its	
  warehouses	
  
did	
  not	
  meet	
   the	
   good	
  distribution	
  practices	
   rec-­‐
ommended	
  by	
  WHO,	
  thus	
  compromising	
  the	
  qual-­‐

a	
  rising	
  number	
  of	
  parallel	
  programmes	
  are	
  using	
  
up	
  to	
  75	
  percent	
  of	
  KEMSA	
  warehouse	
  space.	
  The	
  
outsourced	
  transport	
  system	
  also	
  failed	
  WHO	
  Good	
  
Distribution	
  Practices.	
  Compared	
  with	
  its	
  competi-­‐
tors,	
   KEMSA	
   is	
   high	
   for	
   transport	
   lead-­‐time	
   and	
  
costs	
  as	
  percentage	
  of	
  actual	
  turnover.	
  

NGOs	
  and	
  private	
  distributors.	
  NGOs	
  account	
  
for	
   nearly	
   40	
   percent	
   of	
   the	
   essential	
   drugs	
   dis-­‐
tributed	
   in	
   the	
   country	
   (Aronovich	
   and	
   Kinzett	
  

-­‐
tion	
  based	
   in	
  Nairobi,	
  was	
   founded	
   in	
  1986	
  after	
  

to	
  provide	
  affordable	
  drugs	
  to	
  underserved	
  groups	
  
(World	
   Health	
   Organization	
   2004).	
   Previously,	
  
church	
   health	
   facilities	
   had	
   purchased	
   pharma-­‐
ceutical	
   products	
   from	
   government-­‐run	
   central	
  
medical	
   stores.	
   During	
   stock-­‐outs,	
   government	
  
health	
   facilities	
  were	
   given	
   priority	
   for	
   the	
   deliv-­‐
ery	
  of	
  supplies,	
  and	
  church	
  groups	
  grew	
  frustrat-­‐
ed.	
  Originally	
  established	
  as	
  a	
  revolving	
  drug	
  fund	
  
supported	
  by	
  church	
  donors	
  abroad,	
  MEDS	
  is	
  now	
  
autonomous	
  and	
  does	
  not	
  rely	
  on	
  outside	
  funding	
  
for	
  routine	
  operations.	
  It	
  is	
  a	
  joint	
  service	
  of	
  the	
  Ke-­‐
nya	
  Episcopal	
  Conference	
  and	
  the	
  Christian	
  Health	
  
Association	
  of	
  Kenya.	
  Its	
  two	
  broad	
  objectives	
  are	
  
(1)	
  to	
  provide	
  a	
  reliable	
  supply	
  of	
  essential	
  drugs	
  
of	
  good	
  quality	
  at	
  affordable	
  prices	
  and	
  (2)	
  to	
  im-­‐
prove	
  the	
  quality	
  of	
  patient	
  care	
  through	
  training	
  
in	
  all	
   aspects	
  of	
  health	
  and	
  general	
  management,	
  

-­‐
sential	
  drugs.	
  It	
  serves	
  a	
  client	
  base	
  of	
  nearly	
  1,000	
  
healthcare	
  providers	
  in	
  various	
  categories,	
  includ-­‐
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ing	
  723	
  church	
  health	
  facilities,	
  and	
  operates	
  on	
  a	
  
strict	
  cash-­‐and-­‐carry	
  basis	
  (Aronovich	
  and	
  Kinzett	
  
2001;	
  World	
  Health	
  Organization	
  2004).	
  

Donor-­‐funded	
  public	
  health	
  projects	
  and	
  about	
  

MEDS	
  (World	
  Health	
  Organization	
  2004).	
  Govern-­‐
ment	
  institutions	
  account	
  for	
  about	
  20	
  percent	
  of	
  
medicine	
  sales.	
  MEDS	
  stocks	
  580	
  products	
  chosen	
  
from	
  a	
  list	
  that	
   is	
  reviewed	
  by	
  a	
  committee	
  of	
  ex-­‐
perts	
  within	
  the	
  government,	
  WHO	
  and	
  elsewhere.	
  
More	
  than	
  90	
  percent	
  of	
  the	
  products	
  are	
  sourced	
  
locally,	
  and	
  70	
  percent	
  of	
  the	
  local	
  products	
  come	
  
from	
   Kenyan	
   manufacturers.	
   Overseas	
   suppliers	
  
provide	
  5	
  percent	
  of	
  the	
  drugs	
  purchased	
  by	
  MEDS.	
  
Mission	
  hospitals	
  tend	
  to	
  have	
  more	
  reliable	
  drug	
  

-­‐
plies	
   to	
   avoid	
   stock-­‐outs.	
   Customer	
   feedback	
   and	
  
a	
  quality	
  assurance	
  system	
  are	
  used	
  to	
  guarantee	
  
that	
   stocks	
   meet	
   international	
   standards.	
   Visits	
  
are	
  paid	
  to	
  manufacturing	
  plants	
  of	
  local	
  suppliers,	
  
and	
  a	
  pharmaceutical	
  technical	
  committee	
  screens	
  
all	
  products	
  at	
   the	
   tendering	
  and	
  delivery	
   stages.	
  
Stored	
  products	
  are	
  randomly	
  sampled	
  for	
  chemi-­‐
cal	
  analysis	
  on	
  a	
  routine	
  basis	
  to	
  verify	
  their	
  contin-­‐

by	
  tender	
  were	
  quite	
  low,	
  at	
  3	
  percent,	
  compared	
  
with	
  37	
  percent	
  for	
  the	
  same	
  products	
  available	
  on	
  
the	
  market	
  through	
  other	
  distributors.

The	
  success	
  of	
  NGOs	
  in	
  the	
  market	
  is	
  attributed	
  
to	
  their	
  low	
  mark-­‐ups	
  for	
  generics	
  (e.g.,	
  MEDS	
  per-­‐
mits	
  mark-­‐ups	
  of	
  10	
  to	
  20	
  percent	
  whereas	
  there	
  is	
  
no	
  mark-­‐up	
  limit	
  for	
  drugs	
  provided	
  by	
  the	
  govern-­‐
ment)	
  and	
  swift,	
  effective	
  service	
   (Aronovich	
  and	
  
Kinzett	
   2001;	
   World	
   Health	
   Organization	
   2004).	
  

too	
  remote	
  by	
  KEMSA,	
  purchases	
  the	
  majority	
  of	
  its	
  
drugs	
  from	
  MEDS.	
  Additionally,	
  two	
  pharmaceuti-­‐
cal	
  companies	
   in	
  Kenya,	
  Cosmos	
  and	
  Surgipharm,	
  
sell	
   essential	
   drugs	
  directly	
   to	
  public	
   and	
  private	
  
health	
  facilities	
  and	
  KEMSA.

Donors.	
  Although	
  donors	
  have	
  historically	
  been	
  
associated	
  with	
   the	
   health	
   sector	
   in	
   Kenya,	
   their	
  
roles	
  have	
  changed	
  from	
  supporting	
  national	
  pro-­‐
grammes	
   to	
  a	
  decentralised	
  approach	
   focused	
  on	
  
district-­‐level	
   care	
   (Aronovich	
   and	
   Kinzett	
   2001).	
  

The	
  following	
  donor	
  projects	
  assist	
  in	
  the	
  manage-­‐
ment	
  and	
  supply	
  of	
  essential	
  drugs:	
  

	
  USAID	
   works	
   with	
   the	
   DELIVER	
  
project	
   to	
   forecast	
   and	
   coordinate	
  
donor	
  procurement	
  and	
  distribution	
  
of	
  STI	
  kits.	
  It	
  also	
  supports	
  Manage-­‐
ment	
  Sciences	
  for	
  Health	
  in	
  advocat-­‐
ing	
  rational	
  drug	
  use	
  policy	
  in	
  Kenya	
  

-­‐
ability	
  of	
  medicines.	
  

	
  
the	
  past	
  and	
  supports	
  the	
  SWAp	
  ap-­‐
proach	
   to	
   health	
   system	
   improve-­‐
ment	
  in	
  Kenya.

	
  DANIDA	
   provided	
   a	
   substantial	
  
number	
   of	
   essential	
   drugs	
   and	
   the	
  
bulk	
  of	
  vaccinations	
  prior	
  to	
  decen-­‐
tralisation.	
   DANIDA	
   currently	
   sup-­‐
ports	
   districts	
   in	
   determining	
  what	
  
drugs	
  they	
  require	
  and	
  can	
  purchase	
  
within	
   their	
   total	
   resource	
   enve-­‐
lopes.	
  Support	
  is	
  conditional	
  on	
  gov-­‐
ernment-­‐matched	
  funds.	
  

	
  The	
   Belgian	
   government	
   provides	
  
funds	
   for	
   essential	
   drugs	
   through	
   a	
  
revolving	
   drug	
   fund	
   established	
   in	
  
the	
  Nyamira	
  district	
  through	
  the	
  Bel-­‐
gian	
  Technical	
  Cooperation.	
  

	
  SIDA	
   provides	
   support	
   to	
   districts	
  
in	
  determining	
  how	
  to	
  use	
   their	
  re-­‐
source	
   envelopes	
   and	
   the	
   quantity	
  
of	
   drugs	
   required	
   beyond	
   what	
   is	
  

drug	
   kits.	
   SIDA	
   also	
   supports	
   dis-­‐
tricts	
   in	
  establishing	
  revolving	
  drug	
  
funds	
  through	
  cost-­‐sharing.	
  

	
  
of	
   vaccines	
   in	
   Kenya.	
   Additionally,	
  
the	
   agency	
   provides	
   some	
   essen-­‐

expressed	
   concerns	
   that	
   the	
   use	
   of	
  
drug	
  kits	
  has	
  hindered	
  the	
  develop-­‐
ment	
  of	
  expertise	
  in	
  the	
  country	
  for	
  
the	
   procurement	
   of	
   loose	
   drugs.	
   It	
  
also	
   views	
   KEMSA	
   as	
   unresponsive	
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to	
   possible	
   epidemics	
   or	
   outbreaks	
  
by	
  neglecting	
  buffer	
  stocks.	
  

	
  WHO	
   piloted	
   revolving	
   drug	
   funds	
  
in	
  three	
  districts;	
   the	
   funds	
  were	
  of	
  
similar	
  structure	
   to	
   those	
  produced	
  

also	
   promotes	
   the	
   secure	
   supply	
   of	
  
generic,	
   affordable	
  and	
  high-­‐quality	
  
essential	
   drugs	
   for	
   the	
   treatment	
  
and	
  prevention	
  of	
  common	
  diseases.

	
  The	
  World	
   Bank	
   provided	
   a	
   US$50	
  
million	
   loan	
   to	
   the	
   government	
   for	
  
the	
  procurement	
  of	
  health	
  commod-­‐
ities,	
  including	
  IMCI	
  treatments	
  and	
  
essential	
  drugs.	
  

Civil	
   society	
   organisations.	
   The	
   Ecumenical	
  
Pharmaceutical	
  Network,	
  a	
  Christian	
  organisation	
  
with	
   membership	
   in	
   some	
   30	
   countries,	
   works	
  
with	
  USAID	
  and	
  Management	
  Sciences	
   for	
  Health	
  
to	
  support	
  church	
  health	
  facilities	
  in	
  providing	
  and	
  
promoting	
   quality	
   pharmaceutical	
   services	
   (Ecu-­‐
menical	
  Pharmaceutical	
  Network	
  2009).	
  In	
  recent	
  
years,	
  this	
  mandate	
  has	
  involved	
  promoting	
  access	
  
to	
  and	
  advocating	
  the	
  rational	
  use	
  of	
  antibiotics	
  in	
  
Kenya.	
   In	
   recognition	
   of	
   the	
   growing	
   problem	
   of	
  
antibiotic	
   resistance,	
   the	
   Ecumenical	
   Pharmaceu-­‐

Tanzania	
   attended	
   by	
   experts	
   from	
   11	
   countries	
  
in	
   Africa	
   (Ecumenical	
   Pharmaceutical	
   Network	
  
2008).	
  Participants	
  evaluated	
  studies	
  and	
  evidence	
  
on	
   the	
   extent	
   of	
   the	
   problem	
   in	
   the	
   region	
   and	
  
concluded	
   that	
   urgent	
   action	
  was	
   required	
  by	
   all	
  
affected	
  countries.	
  Additional	
  work	
   includes	
  pub-­‐
lic	
   forums	
  hosted	
  around	
  the	
  country	
   to	
  promote	
  
correct	
  use	
  of	
  antibiotics,	
  stress	
  the	
  importance	
  of	
  
infection	
  control	
  and	
  highlight	
  the	
  role	
  of	
  diagnos-­‐
tics	
  in	
  containing	
  resistance.	
  The	
  organisation	
  also	
  

professionals	
  with	
  basic	
  messages	
  about	
  antibiotic	
  
resistance	
  and	
  appropriate	
  prescribing	
  practices.

The	
  PPB	
  issues	
  licenses	
  to	
  pharmacists	
  and	
  en-­‐
sures	
  that	
  drug	
  store	
  managers	
  are	
  members	
  of	
  the	
  
Pharmaceutical	
  Society	
  of	
  Kenya	
  (Export	
  Process-­‐
ing	
  Zones	
  Authority	
  2005).	
  The	
  Society,	
  in	
  collabo-­‐
ration	
  with	
  the	
  PPB,	
  enforces	
  standards,	
  promotes	
  
training	
   for	
   pharmacy	
   personnel,	
   advocates	
   the	
  
proper	
   distribution	
   of	
   pharmaceutical	
   products	
  

and	
   raises	
   queries	
   when	
   members	
   are	
   believed	
  
to	
   be	
   committing	
  malpractice.	
   In	
   April	
   2008,	
   the	
  
society	
  published	
  a	
   series	
  of	
   articles	
   in	
   the	
  Phar-­‐
maceutical	
  Journal	
  of	
  Kenya	
  on	
  challenges	
  arising	
  
from	
  the	
  inappropriate	
  use	
  of	
  antibiotics	
  (Pharma-­‐
ceutical	
  Society	
  of	
  Kenya	
  2008).	
  The	
  articles	
  note	
  
that	
   antibiotics	
   are	
  often	
  used	
  unnecessarily,	
   and	
  
when	
   antibiotics	
   are	
   appropriate	
   for	
   treatment,	
  
the	
  wrong	
  one	
   is	
   frequently	
  prescribed.	
  The	
  soci-­‐
ety	
  advocates	
  the	
  creation	
  of	
  a	
  national	
  antibiotic	
  
use	
  policy	
  that	
  prioritises	
  improved	
  legislation	
  on	
  
essential	
  drug	
  supply	
  and	
  prescription	
  standards.

Pharmaceutical Workforce
Kenya	
  has	
  endeavoured	
  to	
  strengthen	
  the	
  phar-­‐

maceutical	
   workforce	
   through	
   increased	
   training	
  
and	
  regulation	
  as	
  guided	
  by	
  the	
  Kenya	
  Health	
  Policy	
  

and	
  Okalebo	
  2009).	
  The	
  Kenya	
  National	
  Drug	
  Poli-­‐
cy,	
  currently	
  under	
  review	
  and	
  renamed	
  the	
  Kenya	
  
National	
  Pharmaceutical	
  Policy,	
  proposes	
  a	
  human	
  
resource	
  development	
  plan	
  to	
  improve	
  the	
  supply	
  
and	
  skills	
  of	
  pharmaceutical	
  personnel.	
  At	
  present,	
  
there	
  are	
  three	
  schools	
  of	
  pharmacy	
  and	
  18	
  colleg-­‐
es	
  offering	
  pharmaceutical	
  diplomas.	
  The	
  number	
  
of	
  pharmacists	
  has	
  increased	
  from	
  1,866	
  in	
  2002	
  to	
  
2,775	
  in	
  2008.	
  Technologists	
  have	
  increased	
  nearly	
  
66	
  percent,	
   from	
  1,399	
  in	
  2002	
  to	
  2,324	
  in	
  2009.	
  
Since	
   2005,	
   the	
   number	
   of	
   pharmacology	
   gradu-­‐
ates	
  from	
  the	
  University	
  of	
  Nairobi	
  has	
  grown	
  from	
  
25	
  per	
  year	
  to	
  80	
  in	
  2008.	
  Despite	
  these	
  improve-­‐
ments,	
  both	
  public	
  and	
  private	
  health	
  sectors	
  are	
  
understaffed	
   in	
   pharmacy	
   and	
   lab	
   departments,	
  

-­‐
nya	
  has	
  about	
  eight	
  pharmacists	
  for	
  every	
  100,000	
  
people;	
   for	
   the	
  country	
   to	
  meet	
   its	
  health-­‐related	
  
MDGs,	
  an	
  estimated	
  28	
  percent	
  annual	
  growth	
   in	
  
the	
  pharmacy	
  workforce	
  must	
  occur	
  between	
  2010	
  

skewed	
  towards	
  urban	
  areas	
  and	
  unevenly	
  distrib-­‐
uted	
  between	
  public	
  and	
  private	
  sectors,	
  with	
  only	
  
13	
   percent	
   (382)	
   of	
   pharmacists	
   and	
   9	
   percent	
  
(227)	
   of	
   technicians	
   employed	
   in	
   the	
   public	
   sec-­‐
tor,	
   even	
   though	
   government	
   facilities	
   constitute	
  
58	
  percent	
  of	
  health	
  facilities	
  in	
  Kenya.	
  Retention	
  is	
  
also	
  problematic,	
  with	
  20	
  pharmacists,	
  or	
  25	
  per-­‐
cent	
  of	
  new	
  graduates,	
  applying	
  to	
  migrate	
  abroad	
  
every	
  year.	
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Supply Chain Issues:  
Drug Quality Control and Stock-Outs

Drug	
   quality	
   control.	
   Developing	
   countries	
  
tend	
   to	
   struggle	
   with	
   enforcing	
   regulations	
   on	
  
medicine	
  distribution	
  and	
  maintaining	
  drug	
  qual-­‐
ity,	
   particularly	
   for	
   antibiotics,	
   which	
   are	
   in	
   de-­‐
mand	
   and	
   whose	
   active	
   ingredients	
   degrade	
   in	
  
high	
   temperatures	
   and	
   humidity	
   (Okeke	
   and	
   Ojo	
  
2010).	
  Despite	
  more	
  than	
  50	
  years	
  of	
  pharmaceu-­‐
tical	
  practice	
  in	
  Kenya,	
  surveillance	
  on	
  drug	
  qual-­‐
ity	
   started	
   only	
   in	
   the	
   1980s	
   (Thoithi	
   and	
  Abuga	
  
2008).	
   Drugs	
   analysed	
   by	
   the	
   National	
   Quality	
  
Control	
  Laboratory	
  have	
  a	
  failure	
  rate	
  of	
  about	
  20	
  
percent	
  (2001–2007),	
  with	
  quality	
  varying	
  by	
  drug	
  
type	
  and	
  whether	
  the	
  drug	
  is	
  manufactured	
  locally	
  
or	
  imported	
  (Ministry	
  of	
  Health	
  2007).	
  Therapeu-­‐
tic	
   classes	
  with	
   the	
  highest	
   failure	
   rates	
   are	
   anti-­‐
infective	
   agents,	
   including	
   antibiotics	
   (15	
   to	
   30	
  
percent	
  failure	
  rate	
  during	
  the	
  past	
  three	
  decades).	
  
Counterfeits	
  have	
  also	
  been	
  discovered,	
   including	
  
co-­‐amoxiclav	
  (Augmentin)	
  tablets	
  without	
  any	
  cla-­‐

-­‐
ing	
   active	
   ingredients	
   (Thoithi	
   and	
   Abuga	
   2008).	
  
Raw	
   materials	
   purported	
   to	
   be	
   amoxicillin	
   and	
  
ampicillin,	
   imported	
   for	
   domestic	
  manufacturing,	
  
were	
  also	
  found	
  to	
  contain	
  no	
  active	
  ingredients.	
  

Reasons	
   for	
   the	
   circulation	
   of	
   substandard	
  
drugs	
   are	
   several	
   and	
   include	
  heat	
   and	
  humidity.	
  

erythromycin,	
   trimethoprim	
  and	
  chloroquine	
   lost	
  
more	
   than	
   10	
   percent	
   of	
   their	
   active	
   ingredient	
  

et	
  al.	
  2010).	
  The	
  authors	
  recommended	
  that	
  these	
  
drugs	
   not	
   be	
   stored	
   for	
  more	
   than	
   one	
   year	
   in	
   a	
  
tropical	
   climate.	
   As	
   previously	
   discussed,	
   a	
   2009	
  
World	
  Bank	
   study	
   found	
   that	
  KEMSA	
   failed	
  WHO	
  
storage	
   and	
   warehousing	
   standards.	
   A	
   2003	
   in-­‐
vestigation	
  carried	
  out	
  by	
  WHO	
  found	
  that	
  only	
  30	
  
percent	
  of	
  public	
  health	
  facilities	
  met	
  more	
  than	
  70	
  
percent	
  of	
  the	
  minimum	
  criteria	
  for	
  adequate	
  drug	
  
conservation	
  conditions	
  (Ministry	
  of	
  Health	
  2003).	
  

-­‐
biotics	
  are	
  not	
  adapted	
   to	
  preserve	
  drug	
  potency	
  
in	
   the	
   tropics	
   or	
  mark	
   their	
   degradation	
   (Okeke,	
  
Aboderin	
  et	
  al.	
  2007).	
  Legitimate	
  antibiotics	
  whose	
  
properties	
   have	
   been	
   altered	
   by	
   adverse	
   climate	
  
conditions	
  and	
  counterfeits	
  with	
   little	
  or	
  no	
  anti-­‐
biotic	
  properties	
  may	
  contain	
  less	
  than	
  the	
  stated	
  

dose,	
  thus	
  failing	
  to	
  kill	
  the	
  bacteria	
  and	
  allowing	
  
the	
  patient	
  to	
  continue	
  transmitting	
  the	
  pathogen	
  
to	
   others.	
   The	
   subtherapeutic	
   concentrations	
   of	
  
low-­‐quality	
  antibiotics	
  and	
  counterfeits	
  also	
  favour	
  
the	
  development	
  of	
  resistant	
  organisms	
  (Amabile-­‐
Cuevas	
   2010;	
   Okeke	
   and	
   Ojo	
   2010).	
   Surveillance	
  
of	
   degraded	
   antibiotics	
   and	
   counterfeits	
   remains	
  
poor,	
  and	
  the	
  extent	
  of	
  this	
  problem	
  in	
  Kenya	
  is	
  un-­‐
known.	
  

Stock-­outs.	
  Shortages	
  of	
  quality	
  medicines	
  con-­‐
tribute	
  to	
  poor	
  access	
  to	
  medicines	
  and	
  irrational	
  
use	
  of	
  what	
  is	
  supplies,	
  as	
  well	
  as	
  increase	
  the	
  like-­‐
lihood	
  that	
  expired	
  or	
  counterfeit	
  drugs	
  will	
  enter	
  
the	
  supply	
  chain	
  (Okeke	
  and	
  Ojo	
  2010).	
  As	
  noted,	
  
only	
  21	
  percent	
  of	
  demand	
  for	
  essential	
  medicines,	
  
including	
   antibiotics,	
   is	
   currently	
  met	
   by	
   KEMSA	
  
and	
  only	
  a	
  portion	
  of	
   the	
  medicines	
   listed	
  by	
   the	
  

found	
   regular	
   stock-­‐outs	
   lasting	
   longer	
   than	
   a	
  
month	
  in	
  public	
  facilities	
  and	
  recorded	
  statements	
  
from	
  district-­‐level	
  health	
  workers	
  saying	
  that	
  un-­‐
predictable	
  supplies	
  of	
  essential	
  drugs	
  led	
  to	
  pur-­‐
chases	
  from	
  private	
  sector	
  wholesalers.	
  The	
  same	
  
report	
   found	
   that	
   noncompliant	
   patients	
   cited	
  
stock-­‐outs	
  or	
  the	
  unavailability	
  of	
  drugs	
  at	
  a	
  pub-­‐
lic	
  healthcare	
  facility	
  as	
  the	
  second	
  most	
  frequent	
  
reason	
   for	
   failing	
   to	
   take	
   the	
   complete	
   dose	
   of	
  
medicines	
  recommended	
  to	
  them	
  by	
  a	
  healthcare	
  
worker.	
  The	
  full	
  effect	
  of	
  stock-­‐outs	
  on	
  the	
  supply	
  
chain,	
   including	
   the	
   substitution	
   of	
   publicly	
   pro-­‐

second-­‐line	
  drugs	
  and	
  the	
  introduction	
  of	
  counter-­‐
feit	
  or	
  damaged	
  medicines,	
  is	
  often	
  raised	
  anecdot-­‐
ally	
  but	
  has	
  not	
  been	
  documented.

Antibiotic Prices
As	
  discussed	
  in	
  Section	
  II	
  of	
  this	
  report,	
  access	
  

to	
   affordable	
   essential	
   drugs	
   is	
   critical	
   to	
   ensur-­‐
ing	
  the	
  provision	
  of	
  quality	
  healthcare.	
  According	
  

-­‐
view	
  2008,	
  medicines	
  contributed	
  to	
  28	
  percent	
  of	
  

-­‐
get,	
  compared	
  with	
  50	
  to	
  90	
  percent	
  for	
  most	
  de-­‐
veloping	
   countries	
   (Ministry	
   of	
   Medical	
   Services	
  
2009).	
  With	
   relatively	
   low	
   budget	
   allocations	
   for	
  
healthcare	
  commodities,	
  the	
  burden	
  of	
  paying	
  for	
  
essential	
  drugs	
  shifts	
  to	
  the	
  patient	
  through	
  cost-­‐
sharing.	
  In	
  a	
  2003	
  WHO	
  survey	
  of	
  the	
  pharmaceuti-­‐
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cal	
  sector,	
  the	
  most	
  frequently	
  cited	
  reason	
  for	
  not	
  
taking	
  all	
  medicines	
  as	
  recommended	
  by	
  a	
  health-­‐
care	
   provider	
  was	
   cost:	
   either	
   the	
   price	
   of	
   drugs	
  
was	
   considered	
   too	
   high	
   or	
   the	
   patient	
   did	
   not	
  
have	
   enough	
  money	
   to	
  make	
   the	
   purchase	
  when	
  
the	
  drug	
  was	
  prescribed	
  (Ministry	
  of	
  Health	
  2003).	
  
While	
  the	
  government	
  spent	
  only	
  9	
  percent	
  of	
   its	
  
total	
  health	
  budget	
  on	
  medicines	
   in	
  2007,	
  house-­‐
holds	
  spent	
  an	
  estimated	
  69	
  percent	
  of	
  their	
  total	
  
out-­‐of-­‐pocket	
   outpatient	
   expenditure	
   on	
  medica-­‐
tion.	
  Prices	
  also	
  vary	
  by	
  sector,	
  with	
  higher	
  prices	
  
reported	
  at	
  private	
  facilities	
  that	
  are	
  more	
  numer-­‐
ous	
  and	
  better	
  stocked	
  than	
  public	
  health	
  facilities	
  

line	
  and	
  second-­‐line	
  drugs	
  are	
  reported	
  in	
  Table	
  8.

Prices	
  by	
  sector.	
  The	
  prices	
  of	
  antibiotics	
  can	
  

behaviour	
   in	
  different	
  ways.	
  Practitioners,	
   for	
   ex-­‐
ample,	
  may	
  overprescribe	
  to	
  generate	
  revenue,	
  and	
  
consumers	
  may	
  purchase	
  lower	
  doses	
  than	
  recom-­‐
mended	
  or	
  hoard	
  prescriptions	
  for	
  future	
  use.	
  Al-­‐
though	
  there	
  are	
  no	
  direct	
  taxes	
  or	
  tariffs	
  on	
  essen-­‐
tial	
  medicines,	
  multiple	
  and	
  substantial	
  mark-­‐ups	
  
are	
  applied	
  along	
  the	
  distribution	
  chain.	
  A	
  compre-­‐
hensive	
  review	
  of	
  antibiotics	
  prices	
  by	
  healthcare	
  
sector,	
  private	
  and	
  public,	
  has	
  not	
  been	
  conducted,	
  
but	
  some	
  information	
  is	
  available:

	
  In	
  2004,	
  WHO	
  and	
  Health	
  Action	
  In-­‐
ternational–Africa	
   surveyed	
   medi-­‐
cine	
  prices	
  in	
  Kenya	
  using	
  a	
  sample	
  
of	
  essential	
  drugs	
   that	
   included	
  an-­‐
tibiotics.	
  

	
  PharmaSupport	
   Services	
   publishes	
  
a	
   guide	
   to	
   pharmaceutical	
   product	
  
prices	
   based	
   on	
   information	
   pro-­‐
vided	
  by	
  distributors	
   and	
  manufac-­‐
turers,	
  including	
  wholesale	
  and	
  sug-­‐
gested	
  retail	
  prices.	
  The	
  most	
  recent	
  
edition	
  was	
  published	
  in	
  2006.	
  

	
  In	
  2009,	
  Millennium	
  Challenge	
  Cor-­‐
poration	
   through	
   the	
   Millennium	
  
Challenge	
   Account	
   Threshold	
   Pro-­‐
gram	
  supported	
  KEMSA	
  and	
  the	
  Min-­‐
istry	
  of	
  Medical	
  Services	
  to	
  compare	
  
prices	
  of	
  KEMSA	
  and	
  other	
  distribu-­‐
tors	
  to	
  determine	
  whether	
  KEMSA	
  is	
  
‘providing	
  value	
  for	
  money	
  in	
  public-­‐

(Ministry	
  of	
  Medical	
  Services	
  2009).	
  
This	
   report,	
   however,	
   did	
   not	
   ac-­‐

the	
  healthcare	
  facility	
  after	
  purchas-­‐
ing	
  drugs	
  from	
  the	
  distributor.	
  

Those	
  reports	
  provide	
  some	
  insight	
  into	
  the	
  an-­‐
tibiotic	
  market,	
  but	
  they	
  do	
  not	
  document	
  the	
  pric-­‐
es	
  paid	
  by	
  patients	
  for	
  the	
  same	
  drug	
  at	
  different	
  
drug	
   suppliers	
  or	
   the	
  mark-­‐ups	
   to	
  antibiotics	
  ap-­‐
plied	
  by	
  different	
  distributors.	
  Together,	
  however,	
  
they	
  paint	
  a	
  general	
  picture	
  of	
  the	
  situation	
  and	
  can	
  
inform	
  market-­‐based	
   approaches	
   to	
   rationalizing	
  
antibiotic	
  use.

According	
  to	
  WHO,	
  in	
  a	
  Ministry	
  of	
  Health	
  sur-­‐
-­‐

cines	
  vary	
  from	
  the	
  more	
  affordable	
  mission	
  sector	
  
(Ksh36)	
  and	
  the	
  public	
  sector	
  facilities	
  (Ksh55)	
  to	
  
high-­‐priced	
   private	
   pharmacies	
   (Ksh120)	
   (Min-­‐
istry	
   of	
   Health	
   2003).	
   The	
   price	
   for	
   accessing	
  
medicines	
  in	
  a	
  health	
  facility	
  increases	
  when	
  con-­‐
sultation	
   fees,	
   estimated	
   at	
   around	
   Ksh46	
   in	
   the	
  
public	
   sector	
   and	
  Ksh12	
   in	
  private	
   health	
   clinics,	
  
are	
  added.	
  The	
  affordability	
  of	
  treatment	
  also	
  var-­‐
ies	
  with	
  age,	
  since	
  consultation	
  fees	
  are	
  waived	
  for	
  

pneumonia	
  in	
  adults	
  (based	
  on	
  the	
  lowest	
  govern-­‐
ment	
   salary)	
   in	
  public	
   facilities	
  was	
  1.1,	
  whereas	
  

with	
  cotrimoxazole.	
  The	
  average	
  cost	
  of	
  a	
  visit,	
  not	
  
including	
  lab	
  fees,	
  was	
  Ksh86.	
  In	
  contrast,	
  the	
  cost	
  

purchase	
   pneumonia	
   treatment	
   for	
   an	
   adult	
   and	
  
0.9	
  for	
  a	
  child.	
  In	
  private	
  pharmacies,	
  however,	
  no	
  
consultation	
  fee	
  was	
  charged.	
  

At	
  the	
  distributor	
  level,	
  procurement	
  prices	
  for	
  
the	
   public	
   and	
   mission	
   sectors	
   were	
   61	
   percent	
  
and	
  74	
  percent	
  of	
  the	
  international	
  reference	
  pric-­‐
es	
  in	
  2004,	
  respectively	
  (Ministry	
  of	
  Health	
  2004).	
  
According	
   to	
   a	
   government	
   review	
   conducted	
   in	
  
2009,	
   KEMSA	
   prices	
   for	
   most	
   items	
   are	
   gener-­‐
ally	
  more	
  competitive	
  than	
  those	
  quoted	
  by	
  other	
  

429	
  percent	
   lower	
   than	
   those	
  sold	
  by	
   the	
  private	
  
wholesaler,	
   Cosmos	
   Ltd,	
   at	
   Ksh4.50	
   (Ministry	
   of	
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Medical	
  Services	
  2009).	
  MEDS	
  tender	
  prices	
  were	
  
lower	
   for	
   amoxicillin	
   syrup	
   (Ksh23,	
   versus	
   KEM-­‐
SA	
   price	
   Ksh26)	
   and	
   benzylpenicillin	
   injections	
  
(Ksh3.8	
  versus	
  KEMSA	
  price	
  Ksh3.9),	
  but	
  KEMSA	
  
tender	
  prices	
  were	
  cheaper	
  for	
  67	
  percent	
  of	
  items	
  
reviewed.	
  Compared	
  with	
   the	
   international	
   refer-­‐
ence	
  price,	
  KEMSA	
  drugs	
  were	
  cheaper	
  for	
  88	
  per-­‐
cent	
  of	
  indicator	
  items	
  (10	
  items,	
  six	
  of	
  which	
  were	
  
antibiotics).	
  This	
  suggests	
  that	
  KEMSA	
  is	
  procuring	
  

medicines	
   at	
   prices	
   below	
   those	
   available	
   on	
   the	
  
international	
  market.	
  

These	
   low	
   procurement	
   prices,	
   however,	
   are	
  
not	
  necessarily	
  passed	
  on	
  to	
  patients.	
  Retail	
  prices	
  
of	
  a	
  sample	
  of	
  essential	
  drugs	
  indicate	
  large	
  mark-­‐
ups	
   of	
   287	
   percent	
   in	
   the	
   public	
   sector	
   and	
   385	
  
percent	
   in	
   the	
  mission	
   sector	
   (Ministry	
  of	
  Health	
  
2004).	
   Retail	
   prices	
   in	
   the	
   private	
   sector	
   were	
  
more	
  than	
  three	
  times	
  the	
  international	
  reference	
  

Name KEDL 

Dose range  

price (KSh) (KSh)

B-lactams Penicillin Yes 500mg 100s 450 —

Ampicillin Yes 1MU 1s 15 —

5MU 1s 18 —

Amoxicillin Yes 125mg/5ml 100 ml 263 351

500mg 100s 1,985 2,647

Co-amoxiclav Yes 156mg/5ml 702 878 

1.2gx10 vials 7,346 9,793

Cefuroxime No 250mg 10s 440 586

500mg 12s 1,008 1,343

Ceftriaxone Yes 250mg, vial 345 459

1gm vial 1,079 1,435

Tetracyclines Tetracycline Yes 15g, hcl 3% 17 —

Doxycycline Yes 100mg, 10x10s 85 —

100mg, 1000s 2,400 3,600

Quinolones Nalidixic Acid Yes 500mg, 100s 400 —

500mg, 500s 2,250 3,000

Yes 500mg 10s 75 100

100mlx200mg 5 vials 16,396 21,856

Peptides Vancomycin No 500mg 1 vial 670 804

0.5g 2,192 2,923

Chloramphenicol Chloramphenicol Yes 10ml 12 —

250mg 1000s 2,415 —

Aminoglycosides Streptomycin No Inj, 1g vial 12 16

Gentamicin Yes 80mg 6 —

80mg/2ml, 100 Amps 400 —

Sulfonamides and Cotrimoxazole Yes 240mg/5ml 50ml 42 52

Trimethoprim 480mg 100x10blis 1,028 1,285

Source: The Greenbook (PharmaSupport Services 2006)

Note: 1 US dollar = 72 Kenya Shillings (KSh) in 2006.
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price	
   for	
   the	
   lowest-­‐priced	
  generic	
  and	
  nearly	
  17	
  
times	
   the	
   international	
   reference	
   price	
   for	
   the	
  
most	
   expensive	
   innovator	
   brands.	
   Comparatively,	
  
retail	
  prices	
  in	
  the	
  mission	
  sector	
  displayed	
  a	
  much	
  
smaller	
  range,	
  with	
  the	
  lowest-­‐priced	
  generic	
  also	
  
at	
  three	
  times	
  the	
  international	
  reference	
  price	
  and	
  
the	
  most	
  expensive	
  innovator	
  brand	
  at	
  an	
  average	
  
eight	
  and	
  a	
  half	
   times	
   the	
   international	
   reference	
  
price.	
  International	
  reference	
  prices	
  for	
  this	
  analy-­‐
sis	
   were	
   taken	
   from	
   the	
   2003	
   Management	
   Sci-­‐
ences	
  of	
  Health	
  International	
  Drug	
  Price	
  Indicator	
  
Guide,	
  which	
   tends	
   to	
   be	
   low	
   because	
   data	
  were	
  

-­‐
neric	
  medicine	
  suppliers.	
  

Traditional	
   medicines.	
   Traditional	
   medicine	
  
use	
  goes	
  almost	
  completely	
  undocumented	
  in	
  Ke-­‐
nya.	
  Traditional	
  and	
  herbal	
  medicines,	
  which	
  incor-­‐
porate	
  plants,	
  animals	
  and	
  minerals,	
  are	
  frequently	
  
used	
  by	
  Kenyans	
  to	
  diagnose,	
  treat	
  and	
  prevent	
  ill-­‐
nesses	
  (Export	
  Processing	
  Zones	
  Authority	
  2005).	
  

In	
  Africa,	
  up	
  to	
  80	
  percent	
  of	
  the	
  population	
  is	
  es-­‐
timated	
   to	
   use	
   traditional	
   medicine	
   for	
   primary	
  
healthcare	
  and	
  seeks	
  formal	
  sector	
  solutions	
  only	
  
when	
   traditional	
   routes	
   fail.	
   Information	
   regard-­‐
ing	
  the	
  exact	
  properties	
  of	
  these	
  medications	
  and	
  
proportions	
  mixed	
  with	
  antibiotics	
  or	
  other	
  main-­‐
line	
  treatments	
  is	
  lacking,	
  as	
  are	
  data	
  on	
  the	
  supply	
  
chain	
  and	
  costs	
  of	
  such	
  remedies.	
  The	
  government	
  
does	
  offer	
  licenses	
  to	
  healers	
  from	
  China	
  and	
  India	
  
to	
  open	
  traditional	
  Asian	
  healthcare	
  practices,	
  but	
  
the	
  majority	
  of	
  Kenyan	
  healers	
  operate	
  on	
  the	
  pe-­‐
riphery,	
  unlicensed	
  and	
  unregulated.	
  According	
  to	
  
some	
  experts	
  in	
  antibiotic	
  research	
  in	
  Kenya,	
  anti-­‐
infectives	
  are	
   frequently	
  mixed	
   into	
  herbal	
   tonics	
  
and	
  powders	
  at	
  unknown	
  dosages,	
  and	
  people	
  are	
  
subject	
  to	
  antibiotic	
  exposure	
  without	
  their	
  knowl-­‐
edge.	
  The	
  extent	
  of	
  this	
  problem	
  has	
  not	
  been	
  in-­‐
vestigated,	
  and	
  information	
  that	
  does	
  exist	
   is	
  nei-­‐
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Although	
   several	
   laws	
   and	
   parliamentary	
  
acts	
  are	
  in	
  place	
  to	
  manage	
  antibiotics,	
  it	
  is	
  
not	
  clear	
  whether	
  government	
  regulation	
  is	
  

antibiotic	
  regulatory	
  environment	
  in	
  Kenya	
  and	
  its	
  
success	
  in	
  meeting	
  particular	
  objectives.

Access to Antibiotics and 

Access
With	
   more	
   than	
   half	
   the	
   population	
   living	
   at	
  

or	
   under	
   US$2	
   a	
   day,	
   cost-­‐sharing	
   and	
   consulta-­‐

impossible	
   for	
   a	
   large	
   number	
   of	
   Kenyans.	
   Sub-­‐
stantial	
   mark-­‐ups	
   applied	
   along	
   the	
   distribution	
  

obtaining	
   affordable	
   treatment.	
  Additionally,	
   only	
  
30	
  percent	
  of	
  the	
  population	
  has	
  regular	
  access	
  to	
  
essential	
  medicines	
  due	
  to	
  frequent	
  stock-­‐outs.	
  By	
  

‘meet	
  the	
  requirements	
  for	
  all	
  Kenyans	
  in	
  the	
  pre-­‐

have	
  been	
  achieved	
  (Ministry	
  of	
  Health	
  1994;	
  Min-­‐
istry	
  of	
  Health	
  2004).

The	
  annual	
  operational	
  plan	
  of	
  the	
  NHSSP-­‐II	
  for	
  
2007–08	
  aims	
  to	
  facilitate	
  the	
  delivery	
  of	
  the	
  Kenya	
  
Essential	
  Package	
  for	
  Health	
  and	
  is	
  the	
  main	
  instru-­‐
ment	
  by	
  which	
   the	
  government	
   ‘brings	
   to	
   life	
   the	
  

of	
  Health	
  2007).	
  Priorities	
  of	
  the	
  plan	
  include	
  im-­‐
proved	
  adherence	
  to	
  clinical	
  guidelines,	
  utilisation	
  
of	
  data	
  and	
  surveillance	
  information	
  by	
  healthcare	
  
decisionmakers,	
  and	
  enforcement	
  of	
  public	
  health	
  
standards.	
  Some	
  critical	
  aspects	
  of	
  antibiotic	
  man-­‐
agement	
   fall	
  within	
   these	
   categories,	
   but	
  none	
  of	
  
the	
  service	
  delivery	
  indicators	
  or	
  targets	
  includes	
  
access	
   to	
   effective	
   antibiotics.	
   Childhood	
   illness	
  
indicators	
   focus	
   on	
   measles	
   vaccination,	
   malaria	
  
treatment,	
   deworming	
   and	
   growth	
   monitoring.	
  
The	
  importance	
  of	
  antibiotics	
  in	
  treating	
  neonatal	
  

sepsis,	
  pneumonia	
  and	
  bacterial	
  diarrhoea	
  is	
  never	
  
mentioned.	
  

Prescribing guidelines
In	
   response	
   to	
   the	
   frequency	
  of	
   empiric	
   diag-­‐

nosis	
  and	
  treatment	
   in	
  Kenya,	
  the	
  government	
  is-­‐
sued	
  national	
  guidelines	
  to	
  compliment	
  the	
  KEDL.	
  
However	
  well	
   intentioned	
  the	
  documents,	
  nation-­‐
al	
   treatment	
   policies	
   appear	
   to	
   percolate	
   slowly	
  
down	
   to	
   the	
   periphery	
   and	
   are	
  missing	
   from	
   the	
  
majority	
  of	
  rural	
  health	
  facilities	
  (Phillips-­‐Howard,	
  

-­‐
ciently	
  address	
  the	
  needs	
  of	
  clinicians	
  in	
  situations	
  
where	
  seriously	
  ill	
  children	
  meet	
  criteria	
  for	
  mul-­‐
tiple	
  clinical	
  syndromes	
  or	
  when	
  clinical	
  manifes-­‐
tations	
  of	
  different	
  diseases	
  overlap,	
  as	
  for	
  malaria,	
  
pneumonia,	
  bacteraemia	
  and	
  meningitis	
  (Phillips-­‐
Howard,	
  Wannemuehler	
  et	
  al.	
  2003;	
  Berkley,	
  Lowe	
  
et	
  al.	
  2005).	
  

Livestock Production

Several	
   laws	
  regulate	
   the	
  use	
  of	
  drugs	
   in	
   food	
  
animals,	
   including	
   the	
  Pharmacy	
  and	
  Poisons	
  Act	
  

Drug	
  and	
  Chemical	
  Substances	
  Act	
  (Cap	
  254),	
  Meat	
  
Control	
  Act	
  (CAP	
  356),	
  Pests	
  Control	
  Products	
  Act	
  

(Cap	
  345).	
  According	
  to	
  representatives	
  in	
  the	
  De-­‐
partment	
   of	
   Veterinary	
   Services,	
   however,	
   actual	
  
measures	
  to	
  enforce	
  these	
  policies	
  and	
  monitor	
  an-­‐
tibiotic	
  use	
  in	
  agricultural	
  and	
  livestock	
  production	
  

resources	
  and	
  unequipped	
  laboratories.	
  A	
  national	
  
livestock	
  policy,	
  promulgated	
  in	
  2008,	
  provides	
  for	
  
the	
   separation	
   of	
  management	
   of	
   veterinary	
   and	
  
human	
  medicines;	
  however,	
  veterinary	
  medicines	
  
continue	
  to	
  be	
  regulated	
  by	
  the	
  Ministry	
  of	
  Health	
  
through	
  the	
  Poisons	
  and	
  Pharmacy	
  Board	
  (Kenya	
  
Veterinary	
   Association	
   2009).	
   Although	
   PPB	
   rec-­‐
ognises	
   its	
   inability	
   to	
   fully	
   regulate	
   veterinary	
  
medicines	
  as	
  mandated	
  in	
  Cap	
  244,	
  the	
  ministry	
  in	
  
charge	
  of	
  the	
  livestock	
  industry	
  has	
  no	
  authority	
  or	
  

-
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control	
  over	
  registration	
  and	
  distribution	
  of	
  veteri-­‐
nary	
  medicines.	
   As	
   a	
   result,	
   inadequate	
  monitor-­‐
ing	
  and	
  enforcement	
  of	
  protective	
  legislation,	
  drug	
  
adulteration,	
   lack	
   of	
   postmarket	
   testing	
   and	
   un-­‐
professional	
   repackaging	
   of	
   veterinary	
  medicines	
  
are	
  major	
  challenges	
  in	
  the	
  sector.	
  A	
  recent	
  study	
  
conducted	
  by	
  the	
  Kenya	
  Veterinary	
  Association,	
  a	
  

in	
   the	
   country,	
   found	
   that	
   approximately	
   33	
   per-­‐
cent	
  of	
  antibiotics	
  available	
  for	
  use	
  in	
  animals	
  were	
  
substandard	
   and/or	
   counterfeit.	
   The	
   same	
   study	
  

for	
   the	
  position	
   operate	
  78	
  percent	
   of	
   veterinary	
  
medicine	
   outlets	
   in	
   Kenya.	
   Contributing	
   to	
   prob-­‐
lems	
   of	
   inappropriate	
   antibiotic	
   use	
   in	
   livestock	
  
production,	
   there	
   is	
   no	
   clear	
   regulatory	
   body	
   to	
  
streamline	
   the	
   importation,	
   distribution	
   and	
   use	
  
of	
  veterinary	
  vaccines.	
  As	
  ordinary	
  animal	
  diseases	
  
proliferate,	
  antibiotics	
  are	
  used	
  in	
  greater	
  amounts	
  
for	
  both	
  bacterial	
  and	
  nonbacterial	
  infections.	
  

Recently,	
   legislators	
   drafted	
   the	
   Veterinary	
  
Medicines	
   Bill,	
   which	
   provides	
   for	
   the	
   establish-­‐
ment	
  of	
  a	
  veterinary	
  medicines	
  and	
  poisons	
  board	
  
similar	
  to	
  PPB,	
  the	
  registration	
  of	
  premises	
  for	
  the	
  
manufacture,	
  storage,	
  distribution	
  and	
  sale	
  of	
  vet-­‐
erinary	
   medicines,	
   and	
   full	
   documentation	
   of	
   all	
  
medicines	
  available	
  for	
  use	
  in	
  agricultural	
  produc-­‐
tion.	
  The	
  Kenya	
  Veterinary	
  Association	
  and	
  other	
  
stakeholders	
  believe	
  that	
  enactment	
  of	
  this	
  bill	
  will	
  
not	
  only	
   facilitate	
   implementation	
  of	
   the	
  national	
  
livestock	
  policy	
  but	
  also	
  improve	
  supervision	
  of	
  the	
  
use	
  of	
  antibiotics	
  in	
  livestock	
  and	
  enhance	
  quality	
  
assurance	
   of	
   drugs	
   available	
   in	
   the	
   market.	
   The	
  
Department	
  of	
  Veterinary	
  Services	
  also	
  recognises	
  
the	
  importance	
  in	
  addressing	
  the	
  threat	
  of	
  antibi-­‐

meeting	
  on	
  critically	
  important	
  antimicrobials	
  held	
  

that	
  modern	
   food	
  production	
  should	
  be	
  designed	
  
to	
  ensure	
  that	
  exposure	
  of	
  food	
  animals	
  to	
  veteri-­‐
nary	
  drugs	
  does	
  not	
  pose	
  a	
  risk	
  to	
  human	
  health.
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Antibiotic	
   resistance	
   has	
   garnered	
   interna-­‐
tional	
  and	
  local	
  attention	
  in	
  recent	
  years.	
  In	
  
Kenya,	
  media	
   interest	
   spiked	
  when	
  World	
  

Health	
  Day	
  2011	
  was	
  dedicated	
  to	
  the	
  theme	
  of	
  an-­‐
timicrobial	
  resistance.	
  Public	
  and	
  government	
  con-­‐
cern	
  about	
  the	
  issue	
  increased,	
  with	
  radio	
  forums	
  
where	
  the	
  curious	
  could	
  ask	
  questions	
  about	
  resis-­‐
tance	
  directly	
  to	
  a	
  representative	
  of	
  the	
  Pharmacy	
  
and	
   Poisons	
   Board,	
   and	
   public	
   pronouncements	
  
from	
  the	
  minister	
  for	
  Public	
  Health	
  and	
  Sanitation	
  
calling	
  for	
  ‘concerted	
  efforts	
  to	
  take	
  responsibility	
  

to	
  make	
   is	
  not	
  as	
  straightforward	
  as	
  stating	
   their	
  
need.	
   Evidence	
   for	
   the	
  potential	
   impact	
   of	
   differ-­‐
ent	
  interventions	
  is	
  scarce,	
  and	
  where	
  information	
  
exists,	
  it	
  cites	
  policies	
  already	
  instituted	
  in	
  Kenya.	
  
This	
   includes	
   the	
   familiar	
   litany	
  of	
  good	
  manage-­‐
ment	
  protocols	
  for	
  essential	
  medicines	
  and	
  health-­‐
care	
   staff,	
   such	
   as	
   the	
   creation	
  of	
   standard	
   treat-­‐
ment	
  guidelines	
  and	
  essential	
  medicines	
  lists	
  and	
  
the	
   establishment	
   of	
   infection	
   control	
   and	
  medi-­‐
cine	
   and	
   therapeutic	
   committees	
   in	
   hospitals,	
   to	
  
the	
   adoption	
   of	
   important	
   vaccines	
   for	
   bacterial	
  
pneumonia	
   and	
   regulatory	
   prohibitions	
   against	
  
over-­‐the-­‐counter	
  sales	
  of	
  antibiotics	
  and	
  the	
  use	
  of	
  
critical	
  antibiotics	
  to	
  promote	
  growth	
  (as	
  opposed	
  
to	
  therapeutic	
  uses)	
  in	
  livestock.

Some	
   of	
   these	
   initiatives	
   have	
   been	
   imple-­‐
mented	
   successfully	
   in	
   Kenya,	
   but	
   none	
   compre-­‐
hensively	
   addresses	
   the	
   fundamental	
   drivers	
   of	
  
resistance—inappropriate	
   use	
   of	
   antibiotics	
   and	
  
the	
   incentives	
  affecting	
   their	
   consumption.	
   In	
   set-­‐
tings	
  where	
  guidelines	
  and	
  policies	
  exist	
  to	
  support	
  
antibiotic	
  stewardship,	
  the	
  challenge	
  primarily	
  lies	
  
in	
   changing	
   behaviour	
   and	
   developing	
   innovative	
  
approaches	
   to	
   institutional	
   failures.	
   Additionally,	
  
communication	
   between	
   those	
   on	
   the	
   frontlines	
  
of	
   resistance	
  and	
   the	
  policymakers	
   they	
  call	
  upon	
  
to	
  act	
  needs	
   improvement.	
  Because	
  science-­‐based	
  

different	
  strategies	
  is	
  scant—not	
  just	
  in	
  Kenya,	
  but	
  
globally—pilot	
  studies	
  and	
  impact	
  assessments	
  will	
  
be	
  of	
  immense	
  help	
  to	
  the	
  government,	
  healthcare	
  

administrators	
  and	
  others	
  in	
  prioritising	
  solutions	
  
and	
  identifying	
  those	
  most	
  likely	
  to	
  produce	
  results.

In	
  March	
  2011,	
  the	
  Global	
  Antibiotic	
  Resistance	
  
Partnership	
  (GARP)–Kenya	
  Working	
  Group,	
  in	
  col-­‐
laboration	
  with	
   the	
  Center	
   for	
  Disease	
  Dynamics,	
  
Economics	
   &	
   Policy	
   (CDDEP),	
   convened	
   a	
   policy	
  
development	
   workshop	
   of	
   government	
   and	
   civil	
  
society	
   representatives,	
   researchers,	
   and	
   health	
  
professionals	
  to	
  identify	
  ways	
  stakeholders	
  across	
  
diverse	
   sectors	
   and	
   specialties	
   could	
   respond	
   to	
  
the	
   emergence	
   of	
   antibiotic	
   resistance.	
   The	
   out-­‐
come,	
  presented	
  in	
  the	
  summary	
  table	
  at	
   the	
  end	
  

and	
  discussion	
  will	
  be	
  vital	
  to	
  determining	
  imple-­‐
mentation	
   strategies	
   for	
   each	
   recommendation.	
  

updating	
   recommendations	
   as	
   necessary	
   will	
   be	
  
an	
  important	
  aspect	
  of	
  the	
  next	
  phase	
  of	
  the	
  GARP–
Kenya	
  agenda.	
  

Focus Areas 

The	
  options	
  discussed	
  in	
  this	
  report	
  respond	
  to	
  
the	
  two	
  basic	
  approaches	
  to	
  slowing	
  the	
  spread	
  of	
  
resistance—reducing	
  need	
  for	
  and	
  better	
  targeting	
  
of	
  antibiotics.	
  Both	
  approaches	
  should	
  lower	
  over-­‐
all	
  demand	
  for	
  antibiotics.	
  Within	
  this	
  framework,	
  

management	
  and	
  access	
  to	
  effective	
  treatment:

	
  surveillance	
  and	
  monitoring;

	
  training	
  and	
  education;

	
  vaccination;	
  

	
  quality	
  control	
  and	
  supply	
  chain	
  im-­‐
provements;	
  and

	
  veterinary	
  use	
  of	
  antibiotics.

these	
  areas	
  in	
  the	
  tables	
  below	
  involve	
  some	
  mea-­‐
sure	
  of	
  overlap.	
  Training	
  in	
  hospital	
  infection	
  con-­‐
trol,	
  for	
  example,	
  should	
  include	
  information	
  on	
  the	
  

Part VI. Recommendations: Interventions against  



KENYA SITUATION ANALYSIS AND RECOMMENDATIONS60

rates	
  of	
  hospital-­‐acquired	
   infections	
  at	
   the	
   facility	
  
-­‐

ular	
  surveillance	
  and	
  monitoring,	
  for	
  maximum	
  im-­‐
pact.	
  The	
  categorisations	
  in	
  this	
  report	
  are	
  meant	
  to	
  
provide	
  the	
  structure	
  for	
  discussion	
  and	
  research,	
  
not	
  detract	
   from	
  links	
  across	
  sectors	
  or	
  across	
   fo-­‐
cus	
  areas.	
  Indeed,	
  for	
  policy	
  implementation	
  to	
  be	
  
successful,	
  it	
  should	
  harness	
  the	
  synergies	
  between	
  
approaches	
  and	
  build	
  upon	
  the	
  connections.

Surveillance and Performance  
Monitoring

Several	
  policy	
  actions	
  recommended	
  in	
  this	
  re-­‐
port	
   underline	
   the	
   need	
   for	
   antibiotic	
   resistance	
  
surveillance	
   and	
   performance	
   monitoring.	
   Al-­‐
though	
  these	
  activities	
  do	
  not	
  themselves	
  produce	
  
change,	
  without	
  knowing	
  the	
  levels	
  or	
  trends	
  of	
  an-­‐
tibiotic	
  resistance	
  or	
  how	
  key	
  actors	
  are	
  perform-­‐
ing,	
  it	
  is	
  impossible	
  to	
  make	
  rational	
  recommenda-­‐
tions	
  or	
  monitor	
  the	
  effectiveness	
  of	
  interventions.	
  

of	
   local	
   factors,	
  varies	
  within	
  the	
  country	
  and	
  be-­‐
tween	
  pathogens.	
  Without	
  a	
  clear	
  picture	
  of	
  these	
  
patterns,	
   designing	
  meaningful	
   interventions	
   can	
  
be	
   futile	
   and	
   ultimately	
   waste	
   scarce	
   resources.	
  

to	
  the	
  use	
  of	
  ineffective	
  medicines	
  in	
  places	
  where	
  
prescribers	
   are	
   unaware	
   of	
   local	
   resistance	
   pat-­‐
terns.	
   This	
   is	
   particularly	
   worrying	
   in	
   countries	
  
like	
   Kenya,	
   where	
   the	
   majority	
   of	
   infectious	
   dis-­‐
eases	
  are	
  empirically	
  diagnosed	
  and	
  patient	
  man-­‐
agement	
  often	
  depends	
  on	
  early,	
  appropriate	
  anti-­‐
biotic	
  administration.	
  

Regular	
  monitoring	
  and	
  surveillance	
  offer	
  sev-­‐
eral	
   opportunities.	
   Monitoring	
   prescriptions	
   and	
  
providing	
  feedback	
  on	
  prescribing	
  rates	
  and	
  resis-­‐
tance	
  levels	
  could	
  reduce	
  antibiotic	
  use	
  through	
  be-­‐
haviour	
  change,	
  especially	
  in	
  facilities	
  where	
  health	
  
workers	
  believe—perhaps	
  erroneously—that	
  resis-­‐
tance	
  rates	
  are	
  low	
  and	
  their	
  costs	
  are	
  minimal.	
  As	
  
shown	
  in	
  the	
  EPN	
  study	
  (Ecumenical	
  Pharmaceuti-­‐
cal	
  Network	
  2010),	
  many	
  healthcare	
  workers	
  in	
  Ke-­‐
nya	
  believe	
   that	
  antibiotic	
   resistance	
   is	
  a	
  national	
  
problem—just	
   not	
   in	
   their	
   own	
   facility.	
   Who	
   can	
  
fault	
  them	
  when	
  actual	
  resistance	
  rates	
  and	
  levels	
  
of	
  antibiotic	
  use	
  within	
  a	
  hospital	
  are	
  rarely	
  seen?	
  

Where	
  antibiotics	
  are	
  required,	
   timely	
  and	
   lo-­‐
cally	
  relevant	
  information	
  about	
  resistance	
  trends	
  

can	
   improve	
   treatment	
   and	
  patient	
  management,	
  
as	
  well	
  as	
  prompt	
  administrative	
  support	
  for	
  stron-­‐
ger	
   enforcement	
   of	
   antibiotic	
   use	
   and	
   infection	
  
control	
  policies.	
  Nationally,	
   information	
  about	
  an-­‐
tibiotic	
  use	
  and	
  resistance	
  can	
  inform	
  the	
  training	
  
of	
  health	
  workers	
  and	
  the	
  development	
  of	
  standard	
  
treatment	
  guidelines,	
  antibiotic	
  procurement	
  strat-­‐
egies,	
  and	
  regulatory	
  policies.	
  When	
  the	
  system	
  is	
  
hosted	
  on	
  a	
  data-­‐sharing	
  network	
  for	
  multiple	
  au-­‐
diences,	
   such	
  as	
  policymakers	
  and	
  researchers,	
   it	
  
can	
  raise	
  resistance	
  as	
  a	
  public	
  health	
  priority.	
  Ulti-­‐
mately,	
  routine	
  surveillance	
  and	
  monitoring	
  serve	
  
to	
   reduce	
   costs	
   and	
   curb	
   the	
   mortality	
   threat	
   of	
  
resistant	
  organisms.

Strategies to consider

Surveillance	
  and	
  monitoring	
  can	
  be	
  conducted	
  
in	
  a	
  variety	
  of	
  ways,	
  depending	
  on	
  the	
  institutional	
  
goals	
   of	
   the	
   system	
  and	
   the	
   outcomes	
   of	
   interest	
  
(Aiken	
  2010).	
  	
  Every	
  system	
  has	
  its	
  strengths	
  and	
  
weaknesses.	
  These	
  must	
  be	
  weighed	
  according	
  to	
  
the	
   resources	
   available	
   and	
   the	
  priorities	
  of	
   each	
  
facility—in	
   the	
   case	
   of	
   national	
   surveillance,	
   the	
  
Ministries	
  of	
  Health.

Several	
  models	
   and	
   strategies	
   have	
   been	
   pro-­‐
posed	
   for	
   different	
   types	
   of	
   monitoring	
   and	
   sur-­‐
veillance	
  in	
  developing	
  countries:

International	
   Nosocomial	
   Infection	
   Control	
  
Consortium	
   (INICC)	
   (Rosenthal	
   et	
  al.	
   2008).	
   In-­‐
fection	
   surveillance	
   is	
   particularly	
   useful	
   for	
   im-­‐
proving	
   administrative	
   support	
   for	
   infection	
   con-­‐
trol	
  and	
  prevention	
  (ICP)	
  activities	
  and	
  in	
  changing	
  
behaviour	
  of	
  health	
  workers.	
  A	
  possible	
  model	
   to	
  
follow	
  in	
  Kenya	
  is	
  the	
  HAI	
  surveillance	
  performed	
  
by	
   INICC	
   during	
   its	
   device-­‐associated	
   infection	
  
monitoring	
   in	
  developing	
   countries.	
  The	
   targeted	
  
performance	
   feedback	
   for	
  hand	
  hygiene	
  and	
  CVC,	
  
ventilator	
   and	
   urinary	
   catheter	
   care	
   reduced	
   the	
  
incidence	
  of	
  ICU-­‐acquired	
  infections	
  in	
  many	
  par-­‐
ticipating	
  hospitals.

Latin	
   American	
   Antimicrobial	
   Resistance	
  
Monitoring/Surveillance	
   Network.	
   In	
   1996,	
   the	
  
Pan	
  American	
  Health	
  Organization	
  (PAHO)	
  launched	
  
a	
  program	
  to	
  identify	
  bacterial	
  susceptibility	
  to	
  anti-­‐
microbial	
  drugs.	
  The	
  network	
  of	
  20	
  countries	
  com-­‐
prises	
   more	
   than520	
   sentinel	
   sites	
   in	
   provincial,	
  
hospital	
  and	
  private	
  laboratories.	
  In	
  addition	
  to	
  re-­‐
porting	
  raw	
  data	
  to	
  national	
  reference	
  laboratories,	
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susceptibility	
  testing.	
  Surveillance	
  data	
  are	
  used	
  to	
  
report	
  trend	
  data	
  for	
  the	
  region,	
  as	
  well	
  as	
  to	
  inform	
  
the	
   treatment	
  of	
   individual	
  patients,	
  national	
  poli-­‐
cies	
  such	
  as	
  treatment	
  guidelines,	
  and	
  public	
  aware-­‐
ness	
  campaigns	
  about	
  appropriate	
  drug	
  use.	
  Despite	
  

continued	
  for	
  more	
  than14	
  years	
  and	
  could	
  likely	
  be	
  
replicated	
  in	
  other	
  regions.

Collaboration	
   across	
   existing	
   networks.	
   In	
  
Kenya,	
   several	
   disease	
   programs	
   have	
   their	
   own	
  
surveillance	
   activities	
   and	
   laboratory,	
   notably	
   fo-­‐
cused	
  on	
  TB	
  and	
  HIV/AIDS.	
  The	
  Center	
  for	
  Global	
  
Development	
  recommends	
  that	
  groups	
  focused	
  on	
  
antibiotic	
   resistance	
   collaborate	
  with	
   these	
   exist-­‐
ing	
  networks	
  to	
  make	
  best	
  use	
  of	
  scarce	
  resources	
  
and	
  identify	
  resistance	
  across	
  diseases	
  of	
  interest	
  
(Nugent	
  et	
  al.	
  2010).

Mobile	
  diagnostic	
  clinics.	
  One	
  suggested	
  (but	
  
not	
  evaluated)	
  approach	
  is	
  intermittent	
  use	
  of	
  mo-­‐

in	
  the	
  community	
  and	
  at	
  health	
  facilities	
  (dispen-­‐
saries,	
   clinics,	
  hospitals)	
   that	
   lack	
   laboratories	
  or	
  
cannot	
  run	
  the	
  required	
  tests	
  (Cheng	
  et	
  al.	
  2008).

Drug	
  resistance	
  index	
  (DRI).	
  The	
  contours	
  of	
  
the	
  antibiotic	
  resistance	
   issue	
  have	
  not	
  been	
  well	
  
communicated	
   to	
   policymakers	
   in	
   low-­‐	
   and	
  mid-­‐
dle-­‐income	
  countries.	
  Although	
  a	
  policymaker	
  may	
  
easily	
   grasp	
   that	
  medicines	
  used	
   to	
   treat	
  malaria	
  

complexity	
  of	
  bacterial	
  resistance	
  to	
  antibiotics.	
  To	
  
address	
   these	
   communication	
   gaps,	
   a	
   DRI	
   (actu-­‐
ally	
  a	
  family	
  of	
  indices)	
  has	
  been	
  created	
  (Enserink	
  
2010).	
   The	
   DRI	
   relies	
   on	
   low-­‐cost	
   models	
   of	
   re-­‐
sistance	
  surveillance	
   that	
  will	
   (1)	
   indicate	
  overall	
  
trends	
   in	
   resistance;	
   (2)	
   inform	
   policy	
   decisions,	
  
especially	
  in	
  formulating	
  national	
  treatment	
  guide-­‐
lines;	
  and	
  (3)	
  permit	
  resistance	
  trend	
  comparisons	
  
across	
   countries.	
   The	
   system	
  will	
   build	
   on	
   a	
   DRI	
  
that	
   has	
   been	
   developed	
   and	
   applied	
   to	
   several	
  
(mostly	
  higher-­‐income)	
  countries;	
  the	
  index	
  mar-­‐
ries	
  data	
  on	
  antibiotic	
  resistance	
  with	
  data	
  on	
  the	
  
mix	
  of	
  antibiotics	
  in	
  use	
  in	
  a	
  given	
  place.

Training and Education
Training	
   and	
   education	
   interventions	
   are	
   an-­‐

other	
  method	
  of	
   improving	
   antibiotic	
   use	
   by	
   tar-­‐

Kenya,	
  chemists	
  and	
  private	
  pharmacies	
  are	
  often	
  
-­‐

cause	
   they	
   offer	
   dependable	
   supplies,	
   reasonable	
  
cost,	
  and	
  convenience	
  compared	
  with	
  the	
  services	
  
from	
   the	
   formal	
  health	
   sector.	
  But	
  while	
   they	
  are	
  
a	
  popular	
  source	
  of	
  information,	
  the	
  workers	
  who	
  
staff	
   many	
   private	
   drug	
   shops	
   have	
   little	
   or	
   no	
  
background	
  in	
  clinical	
  care.	
  

Training	
  and	
  education	
  can	
  also	
  target	
  health-­‐
care	
  staff	
  at	
  hospitals	
  and	
  dispensaries.	
  Clinicians	
  
and	
  other	
  prescribing	
  health	
  workers	
  rarely	
  receive	
  
systematic	
   continuing	
   education	
   on	
   the	
   topic	
   of	
  

-­‐
ment	
  of	
  standard	
  treatment	
  guidelines	
  (STGs)	
  and	
  
essential	
  medicines	
   lists	
   (EMLs)	
   in	
  Kenya	
   is	
  cited	
  
as	
  a	
  model	
  example,	
  up-­‐to-­‐date	
  guideline	
  revisions	
  
are	
  poorly	
  communicated	
  and	
  the	
  documents	
  are	
  
hard	
  to	
  access	
  within	
  facilities.	
  When	
  coupled	
  with	
  
educational	
  interventions,	
  however,	
  guidelines	
  can	
  
improve	
  prescribing.

medicines;	
   information	
   for	
   consumers	
   can	
   be	
   in-­‐
cluded	
  in	
  government	
  essential	
  drug	
  programs	
  and	
  
NGO	
  and	
  consumer	
  organization	
  projects.	
  Training	
  
farmers	
  and	
  agrovets	
  in	
  standard	
  hygiene	
  and	
  sani-­‐
tation	
  and	
  appropriate	
  use	
  of	
  antibiotics	
  in	
  veteri-­‐
nary	
  medicine	
  could	
  reduce	
  demand	
  for	
  antibiotics	
  

-­‐
ry	
   can	
   increase	
   the	
   risk	
   of	
   disease	
   exposure	
   and	
  
transmission	
   and	
   thus	
   lead	
   to	
   greater	
   antibiotic	
  
use	
   than	
  would	
  otherwise	
  be	
   the	
  case.	
  The	
  effect	
  
of	
  education	
  programs	
  on	
  livestock	
  antibiotic	
  use,	
  
however,	
   is	
   poorly	
  documented,	
   and	
   results	
   from	
  
educational	
  interventions	
  in	
  human	
  antibiotic	
  use	
  
cannot	
  be	
  easily	
  generalised.

Strategies to consider

Approaches	
  to	
  education	
  and	
  training	
  interven-­‐
tions	
  vary	
  from	
  individual	
  sessions	
  and	
  small-­‐group	
  
discussions	
   to	
   formal	
   seminars	
   and	
   workshops,	
  
printed	
  materials	
  and	
  mass	
  media	
  campaigns.	
  Spe-­‐

Drug-­resistance	
  curricula	
  in	
  Zambia.	
  The	
  cre-­‐
ation	
  of	
  a	
  national	
  task	
  force	
  on	
  drug	
  resistance	
  co-­‐

medical	
  curriculum	
  in	
  Zambia	
  (Nugent	
  et	
  al.	
  2010).	
  
Members	
  of	
   the	
   task	
   force,	
   from	
   the	
  University	
  of	
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Zambia	
  and	
  other	
  institutions,	
  included	
  aspects	
  of	
  
drug	
  resistance	
   in	
   the	
  new	
  curricula.	
  Although	
  Ke-­‐
nya	
  may	
  not	
  undergo	
  a	
  similar	
  change	
  soon,	
  this	
  ini-­‐
tiative	
  highlights	
   the	
   importance	
  of	
  seizing	
   the	
  op-­‐
portunity	
  as	
  it	
  does	
  arise—a	
  likely	
  scenario	
  in	
  Kenya.	
  

Ghana	
   National	
   Drugs	
   Programme.	
   Estab-­‐
lished	
   in	
   1997,	
   this	
   programme	
  made	
   promoting	
  
rational	
  drug	
  use	
  its	
  core	
  goal.	
  In	
  addition	
  to	
  pass-­‐
ing	
  a	
  national	
  drug	
  policy	
  and	
  developing	
  and	
  dis-­‐
tributing	
   standard	
   treatment	
   guidelines,	
   the	
   gov-­‐
ernment	
  required	
  training	
  for	
  clinical	
  pharmacists	
  

years	
   after	
   the	
   programme	
   launched,	
   antibiotic	
  
use	
  among	
  patients	
  at	
  public	
  health	
   facilities	
  had	
  
dropped	
   from	
  around	
  56	
  percent	
   to	
  42.5	
  percent	
  
(2002)	
  (Nugent	
  et	
  al.	
  2010).

Monitoring-­training-­planning.	
   Approaches	
  
that	
   incorporate	
   monitoring	
   and	
   feedback	
   with	
  
training	
   are	
   the	
  most	
   effective	
   educational	
   inter-­‐
ventions.	
   In	
   a	
   monitoring-­‐training-­‐planning	
   ap-­‐
proach,	
   a	
   hospital	
   or	
   and	
   dispensary	
   establishes	
  
a	
   team	
   to	
   identify	
   priority	
   problems	
   and	
   plan	
   a	
  
series	
  of	
  meetings	
  involving	
  those	
  contributing	
  to	
  
the	
  problem.	
  Targets	
  for	
  improvement	
  are	
  set	
  and	
  
problem-­‐solving	
  steps	
  agreed	
  on.	
  Studies	
  from	
  Asia	
  

address	
   a	
   single	
  problem,	
   and	
   that	
   this	
   approach	
  
can	
  be	
  effective	
  in	
  addressing	
  inappropriate	
  antibi-­‐
otic	
  use	
  (Nugent	
  et	
  al.	
  2010;	
  Norris	
  2007).	
  

Vaccination
Every	
   year,	
   millions	
   of	
   children	
   in	
   Africa	
   die	
  

illnesses	
   such	
   as	
   pneumonia	
   and	
   diarrhoea.	
   The	
  
primary	
   causes	
   of	
  most	
   cases	
   of	
   these	
   diseases—
pneumococcus,	
   	
  type	
  B	
  (Hib)	
  
and	
   rotavirus—are	
   now	
   preventable	
   through	
   vac-­‐
cination.	
  The	
  health	
  gains	
   from	
   these	
  vaccines	
  are	
  
unmatched	
  by	
  any	
  other	
  interventions.	
  As	
  a	
  second-­‐

antibiotics	
  by	
  reducing	
  the	
  need	
  for	
  them.	
  In	
  some	
  
cases,	
   such	
   as	
   acute	
   diarrhoea,	
   vaccines	
   may	
   re-­‐
duce	
  unnecessary	
  and	
  inappropriate	
  antibiotic	
  use.	
  
A	
  major	
  constraint	
  to	
   introducing	
  new	
  vaccines	
  or	
  

resolved	
  in	
  relation	
  to	
  antibiotic	
  use	
  or	
  resistance.

The	
   approaches	
   to	
   enhanced	
   vaccination	
   are	
  
well	
  established,	
  as	
  are	
  the	
  challenges.	
  

Quality Control and Supply  
Chain Improvements

The	
   problem	
   of	
   antibiotic	
   resistance	
   cannot	
  
be	
   addressed	
   through	
   interventions	
   aimed	
   solely	
  
at	
  reducing	
  antibiotic	
  use.	
   In	
  countries	
  where	
  the	
  
burden	
   of	
   infectious	
   diseases	
   remains	
   high	
   and	
  
barriers	
  to	
  treatment	
  are	
  common,	
  ensuring	
  great-­‐

Kenya,	
  interventions	
  in	
  this	
  area	
  target	
  quality	
  con-­‐
trol	
  of	
  antibiotics	
  and	
  improving	
  the	
  supply	
  chain	
  
of	
  essential	
  medicines.	
  

The	
   prevalence	
   of	
   substandard	
   antibiotics	
   in	
  
Kenya	
   is	
   unknown,	
   yet	
   the	
   issue	
   of	
   poor-­‐quality	
  
medicines	
   is	
   widely	
   discussed	
   in	
   the	
   media	
   and	
  
inside	
   government	
   ministries.	
   One	
   review	
   sug-­‐
gests	
   that	
  older	
  antibiotics,	
   such	
  as	
  penicillin,	
   tet-­‐
racycline,	
  co-­‐trimoxazole	
  and	
  chloramphenicol,	
  are	
  
among	
  the	
  most	
  common	
  counterfeited	
  antibiotics	
  
in	
  Africa,	
  and	
  WHO	
  estimates	
  that	
  30	
  percent	
  of	
  all	
  
medicines	
  sold	
  in	
  Africa	
  are	
  substandard.	
  In	
  Kenya,	
  
antibiotics	
   have	
   failure	
   rates	
   of	
   15	
   to	
   30	
   percent,	
  

ampicillin	
   have	
   all	
   been	
   associated	
  with	
   counter-­‐
-­‐

one	
  often	
  constrained	
  by	
  severely	
  limited	
  resources	
  
(Nugent	
   et	
   al.	
   2010).	
   Poor-­‐quality	
  manufacturing,	
  
packaging,	
   transportation	
   and	
   storage	
   conditions,	
  
as	
  well	
  as	
  counterfeiting,	
  can	
  result	
  in	
  widespread	
  
circulation	
   of	
   substandard	
   antibiotics.	
   Without	
  

Poisons	
  Board	
  and	
  other	
  regulatory	
  agencies	
  in	
  Ke-­‐
nya	
  have	
  little	
  capacity	
  to	
  enforce	
  medicine	
  quality	
  
standards.	
  As	
  a	
  result,	
  counterfeit	
  and	
  low-­‐quality	
  
legitimate	
  antibiotics	
  are	
  common	
  and	
  can	
  lead	
  to	
  
the	
  emergence	
  and	
  spread	
  of	
  resistance—by	
  failing	
  
to	
  control	
  pathogens,	
  allowing	
  transmission	
  to	
  con-­‐
tinue	
  or	
  exerting	
  subinhibitory	
  selective	
  pressure.	
  

Access	
  to	
  effective	
  treatment	
  also	
  encompasses	
  
-­‐

ics.	
  The	
  majority	
  of	
  people	
  who	
  lack	
  access	
  to	
  anti-­‐
biotic	
  treatment	
  are	
  often	
  those	
  who	
  face	
  the	
  high-­‐
est	
  burden	
  of	
  infectious	
  disease:	
  people	
  struggling	
  
with	
   extreme	
   poverty	
   or	
   living	
   in	
   remote	
   areas.	
  
Even	
   if	
  patients	
   can	
  afford	
  medicines	
  and	
   reach	
  a	
  

the	
  Kenya	
  essential	
  drugs	
  list	
  are	
  absent	
  or	
  in	
  short	
  
supply	
  in	
  dispensaries	
  and	
  hospitals.	
  The	
  majority	
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of	
  health	
  facilities	
  in	
  Kenya	
  lack	
  the	
  second-­‐line	
  an-­‐
tibiotics	
  necessary	
  for	
  treating	
  a	
  resistant	
  infection.	
  
The	
  failure	
  of	
  KEMSA	
  to	
  deliver	
  on	
  the	
  approved	
  list	
  
of	
  essential	
  medicines	
  in	
  a	
  formal	
  healthcare	
  setting	
  
contributes	
   to	
   irrational	
   use	
   of	
   those	
   antibiotics	
  
that	
  are	
  available	
  at	
  retail	
  pharmacies.	
  

Strategies to consider

Several	
  new	
  and	
  creative	
  models	
  exist	
   for	
   im-­‐
proving	
  medicine	
  quality	
  control,	
  the	
  supply	
  chain	
  
of	
  essential	
  antibiotics,	
  and	
  overall	
  access	
  to	
  effec-­‐
tive	
  treatment:

mPedigree	
   screening.	
  mPedigree	
   allows	
   con-­‐
sumers	
   to	
   send	
   a	
   code	
   via	
   text	
  messaging	
   to	
   the	
  
government,	
  which	
  determines	
  whether	
   the	
   code	
  
comes	
   from	
   a	
   legitimate	
   package.	
   The	
   text	
   also	
  
sends	
   information	
  on	
  the	
  manufacturer	
  and	
  expi-­‐
ration	
  date.	
  The	
  system	
  is	
   free	
   for	
  customers	
  and	
  
is	
  paid	
  for	
  by	
  pharmaceutical	
  companies	
  and	
  gov-­‐
ernments.	
  The	
  platform,	
  recently	
  adopted	
  in	
  Ghana	
  
and	
  Nigeria,	
  is	
  currently	
  being	
  piloted	
  in	
  Kenya	
  and	
  
has	
  been	
  endorsed	
  by	
  the	
  minister	
  of	
  Medical	
  Ser-­‐
vices	
  (Taylor	
  2010).	
  The	
  campaign	
  has	
  not	
  yet	
  been	
  
fully	
  evaluated.	
  

World	
  Bank	
  distribution	
  methods	
  in	
  Zambia.	
  
Two	
   distribution	
  methods	
  were	
   tested	
   in	
   Zambia	
  
(World	
  Bank	
  2010)	
  and	
  found	
  successful;	
  both	
  in-­‐
volved	
  a	
  district-­‐level	
  commodity	
  planner	
  to	
  man-­‐
age	
  orders	
  for	
  public	
  health	
  center	
  supplies	
  at	
  the	
  
village	
   level.	
   The	
   commodity	
   planner	
   directly	
   ad-­‐
dressed	
   breakdowns	
   in	
   the	
   supply	
   chain	
   that	
   left	
  
boxes	
  of	
  critical	
  medicines	
  to	
  ‘gather	
  dust	
  for	
  weeks	
  

-­‐
able	
   at	
   public	
   health	
   centers.	
   Both	
   methods	
   also	
  
relied	
  on	
  bulk	
  ordering,	
  improving	
  the	
  ability	
  of	
  vil-­‐
lage	
  health	
  centers	
  to	
  count	
  their	
  stock	
  and	
  order	
  
medicines	
  according	
  to	
  patient	
  demand.	
  One	
  meth-­‐
od—the	
  dramatically	
  more	
  successful	
  of	
  the	
  two—
simply	
   docked	
   drug	
   shipments	
   at	
   district	
   storage	
  
facilities	
  without	
  unpacking	
  and	
  repacking	
  them.	
  

National	
  health	
  insurance	
  review.	
  High	
  out-­‐of-­‐
pocket	
  costs	
  tend	
  to	
  increase	
  over-­‐the-­‐counter	
  sales	
  
of	
  antibiotics,	
  purchase	
  of	
   suboptimal	
  doses,	
   shar-­‐
ing	
  of	
  medicines	
  with	
  family	
  and	
  friends,	
  hoarding	
  
of	
  antibiotics	
  for	
  future	
  use	
  and	
  inappropriate	
  treat-­‐
ment	
   of	
   non	
   bacterial	
   conditions	
   with	
   antibiotics.	
  

pocket	
  spending	
  on	
  medicines	
  at	
  dispensaries,	
  clin-­‐

ics	
   and	
  hospitals,	
   improve	
   access	
   to	
   formal	
   health	
  
care	
  and	
  thus	
  lead	
  to	
  lower	
  rates	
  of	
  self-­‐medication.	
  
Capitalizing	
  on	
  this	
  change	
  could	
  enhance	
  any	
  effect	
  
through	
  an	
  information	
  campaign	
  or	
  other	
  interven-­‐
tion	
  designed	
  around	
  the	
  new	
  policy.

Reducing Veterinary Use of Antibiotics

livestock	
  producers	
  by	
  reducing	
  the	
  mortality	
  and	
  
costs	
  associated	
  with	
  animal	
  diseases.	
  The	
  demand	
  

the	
  campaign	
  for	
  government	
  approval	
  of	
  the	
  vac-­‐
cine	
  protecting	
  cattle	
  against	
  East	
  Coast	
  fever.	
  This	
  
initiative	
  sprang	
  from	
  the	
  determination	
  of	
  Kenyan	
  
pastoralists	
  intent	
  on	
  protecting	
  their	
  animals	
  and	
  
spread	
  to	
  include	
  a	
  range	
  of	
  local	
  and	
  international	
  

animal	
   vaccines	
   is	
   their	
   potential	
   to	
   reduce	
   ap-­‐
propriate	
  and	
  inappropriate	
  use	
  of	
  antibiotics—in	
  
particular,	
   antibiotics	
   for	
   treating	
   and	
   preventing	
  
diseases.	
   No	
   studies	
   were	
   found	
   evaluating	
   the	
  
effect	
   of	
   vaccines	
   on	
   antibiotic	
   use	
   in	
   livestock,	
  
but	
  certain	
  vaccination	
   initiatives	
   in	
  Australia	
  are	
  
said	
  to	
  have	
  achieved	
  an	
  enormous	
  drop	
  in	
  thera-­‐
peutic	
  antibiotic	
  use	
  in	
  the	
  poultry	
  industry	
  (NAS	
  
1999).	
  The	
   literature	
  review	
  did	
  not	
  produce	
  any	
  
published	
  material	
  on	
  the	
  coverage	
  rate	
  for	
  recom-­‐
mended	
   animal	
   vaccines	
   in	
   Kenya,	
   including	
   any	
  
recommendations	
  for	
  vaccines	
  that	
  target	
  diseases	
  
frequently	
   treated	
   with	
   antibiotics.	
   Without	
   this	
  

-­‐
cess	
  to	
  vaccines	
  is	
  a	
  policy	
  area	
  warranting	
  atten-­‐
tion	
  or	
   identify	
  other	
  topics	
  that	
  deserve	
  priority.	
  
Thus,	
  an	
  assessment	
  on	
   the	
   type	
  of	
  and	
  coverage	
  
rate	
  for	
  government-­‐endorsed	
  vaccines	
  is	
  advised.

Since	
   2010,	
   the	
   Kenyan	
   government	
   has	
   pro-­‐
hibited	
  the	
  use	
  of	
  chloramphenicol	
  and	
  nitrofurans	
  
in	
   food-­‐producing	
   animals,	
   including	
   for	
   use	
   in	
  
growth	
  promotion.	
   It	
  would	
  be	
  helpful	
   to	
   investi-­‐
gate	
  whether	
  producers	
  follow	
  the	
  ban,	
  how	
  they	
  
interpret	
   it,	
   and	
   whether	
   education	
   and	
   training	
  
interventions	
   could	
   affect	
   compliance	
   with	
   the	
  
ban.	
   It	
   may	
   be	
   that	
   livestock	
   producers	
   confuse	
  
prophylactic	
   application	
   of	
   antibiotics	
   and	
   their	
  
use	
   in	
   growth	
   promotion:	
   in	
   some	
   conversations	
  
with	
  farmers,	
  it	
  was	
  apparent	
  that	
  they	
  did	
  not	
  un-­‐
derstand	
  the	
  difference	
  between	
  the	
  two	
  because	
  
preventing	
  disease	
  is	
  viewed	
  as	
  a	
  way	
  to	
  encourage	
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type	
  of	
  feed	
  that	
  is	
  used,	
  the	
  addition	
  of	
  antibiotics	
  
to	
  feeds	
  is	
  said	
  to	
  be	
  prophylactic	
  as	
  well	
  as	
  growth	
  
promoting.	
  The	
  literature	
  review	
  did	
  not	
  produce	
  
any	
  evidence	
  of	
  interventions	
  that	
  work	
  to	
  address	
  

effect	
  of	
  current	
  laws	
  in	
  Kenya	
  and	
  how	
  to	
  improve	
  
them,	
  an	
  assessment	
  of	
  the	
  ban	
  is	
  advised.

Antibiotic substitutes in livestock production

In	
   addition	
   to	
   strategies	
   to	
   improve	
   hygiene	
  
practices	
  and	
  increase	
  vaccination,	
  the	
  use	
  of	
  sub-­‐
stitutes	
  for	
  treatment,	
  prevention	
  and	
  growth	
  pro-­‐
motion	
   could	
   reduce	
   antibiotic	
   use	
   in	
   livestock.	
  
These	
  range	
  from	
  cattle	
  anabolics	
  to	
  Chinese	
  herb-­‐
al	
  medicine	
  to	
  probiotic	
  and	
  ‘competitive-­‐exclusion	
  

-­‐
ics	
  are	
  improved	
  survival	
  of	
  offspring,	
  reduction	
  or	
  
prevention	
  of	
  diarrhoea,	
  increased	
  growth	
  rate	
  and	
  
enhanced	
  immune	
  response.	
  

The	
   actual	
   promotion	
   strategy	
   is	
   unclear,	
   and	
  
this	
  approach	
  has	
  not	
  yet	
  been	
  evaluated	
  for	
  cost	
  
or	
  effects	
  on	
  antibiotic	
  use.	
  

Additional Strategies 
Three	
  additional	
  strategies	
  would	
  support	
  the	
  

four	
   critical	
   areas	
   described	
   above—monitoring	
  
and	
   surveillance,	
   training	
   and	
   education,	
   vacci-­‐
nation,	
   and	
   quality	
   control	
   and	
   supply	
   chain	
   im-­‐
provements—but	
   require	
   further	
   development	
  
and	
  detail	
  before	
  being	
  recommended.	
  All	
  may	
  be	
  
addressed	
  in	
  the	
  next	
  phase	
  of	
  GARP.

	
  improved	
  microbiology	
  services	
  and	
  
rapid	
  diagnostic	
  testing;

	
  chemist	
  accreditation;	
  and

	
  stronger	
   medicine	
   and	
   therapeutic	
  
committees	
  in	
  hospitals.

Improved microbiology services and  
rapid diagnostic testing

Hospital	
   clinicians	
   most	
   often	
   diagnose	
   infec-­‐
tions	
  empirically,	
  which	
  can	
  result	
   in	
  unnecessary	
  
antibiotic	
  use	
  and	
  in	
  use	
  of	
  inappropriate	
  antibiot-­‐
ics.	
  Improving	
  diagnostic	
  information	
  may	
  improve	
  

antibiotic	
   targeting.	
   Although	
   the	
   effect	
   on	
   anti-­‐
biotic	
   prescribing	
   has	
   not	
   been	
   evaluated	
   in	
   sub-­‐
Saharan	
   Africa,	
   studies	
   in	
   China	
   and	
   Nepal	
   show	
  
a	
  decrease	
  in	
  antibiotic	
  prescribing	
  when	
  cultures	
  
are	
  performed	
  (Shankar	
  et	
  al.	
  2003;	
  Hu	
  et	
  al.	
  2002).	
  

In	
   Kenya,	
   several	
   barriers	
   to	
   laboratory	
   diag-­‐
nostics	
   exist	
   (Revathi	
   personal	
   communication,	
  

prohibitive.	
   Second,	
   hospitals	
   lack	
   the	
   facilities	
  

clinicians	
   may	
   fail	
   to	
   appreciate	
   the	
   information	
  
provided	
  by	
  a	
  lab	
  diagnosis	
  and	
  not	
  use	
  the	
  facility	
  

a	
  culture	
  result	
  may	
  prove	
  too	
  long	
  in	
  urgent	
  cases	
  
needing	
  immediate	
  attention.	
  All	
  of	
  these	
  barriers	
  
can	
  be	
  addressed.

Several	
   rapid	
   tests	
  have	
  become	
  popular	
  with	
  
clinicians	
  in	
  private	
  sector	
  hospitals	
  in	
  Kenya:	
  Im-­‐
mune-­‐chromatography	
   techniques,	
  with	
   a	
   testing	
  
time	
  of	
  15	
  to	
  20	
  minutes:

	
  Rota-­‐Adeno	
   virus	
   antigen	
   detection	
  
in	
  stool	
  (US$4	
  to	
  5	
  per	
  test)

	
  H.	
   pylori	
   antigen	
   detection	
   in	
   stool	
  
(US$7)

	
  Salmonella	
   Typhi	
   antigen	
   in	
   stool	
  
(US$8)

Latex	
  agglutination	
  tests,	
  with	
  a	
  testing	
  time	
  of	
  
15	
  minutes	
  to	
  1	
  hour:

	
  Cryptococcal	
   antigen	
   in	
   cerebrospi-­‐

	
  Bacterial	
   antigens	
   in	
   cerebrospinal	
  
S.	
  pneumoniae,	
  S.	
  aga-­

lactiae,	
  N.	
  meningitides,	
  E.	
  coli	
  and	
  H.	
  
type	
  B

Rapid	
   detection	
   of	
   streptococcal	
   antigen	
   in	
  
throat	
   swabs	
   is	
   also	
   moderately	
   popular,	
   but	
   is	
  
preferably	
  done	
  along	
  with	
  culture	
  and	
  thus	
  more	
  
costly.	
  Chlamydia	
  trachomatis	
  rapid	
  antigen	
  detec-­‐
tion	
  tests	
  are	
  also	
  available	
  for	
  testing	
  female	
  geni-­‐
tal	
  swabs.

Urine	
  dipsticks	
  are	
  used	
  in	
  all	
  clinics	
  and	
  hospi-­‐
tals	
  and	
  are	
  potentially	
  the	
  most	
  effective	
  tools	
  for	
  
rapid	
   diagnosis	
   of	
   acute	
   urinary	
   tract	
   infections.	
  
Because	
  40	
   to	
  60	
  percent	
  of	
  outpatient	
  antibiotic	
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prescriptions	
  for	
  adults	
  are	
  said	
  to	
  be	
  for	
  suspected	
  
urinary	
  tract	
  infections,	
  urine	
  strips	
  could	
  play	
  an	
  
important	
  role	
  in	
  reducing	
  this	
  aspect	
  of	
  antibiotic	
  
overuse.	
  The	
  cost	
  is	
  US$0.25	
  to	
  $0.35	
  per	
  strip,	
  and	
  
results	
  are	
  available	
  in	
  less	
  than	
  5	
  minutes.

Chemist accreditation

A	
  few	
  African	
   initiatives	
  suggest	
   that	
   incorpo-­‐
rating	
   informal	
  retail	
  pharmacies	
  and	
  drug	
  shops	
  
into	
   formal	
  networks	
  may	
  be	
  more	
  effective	
   than	
  
relying	
   on	
   regulatory	
   enforcement	
   mechanisms	
  
(Alphonse	
  2008;	
  Center	
   for	
  Pharmaceutical	
  Man-­‐
agement	
  2008;	
  MSH	
  2008;	
  MSH	
  2009)

In	
  Tanzania,	
  where	
  an	
  estimated	
  60	
  percent	
  of	
  
the	
  population	
  uses	
  private	
  pharmacies	
  and	
  drug	
  

-­‐

Program	
  explored	
  chemist	
  accreditation	
  schemes.	
  
The	
   initiative	
   is	
   called	
   the	
   Accredited	
   Drug	
   Dis-­‐
pensing	
  Outlets	
  programme	
  and	
  has	
  been	
  in	
  effect	
  

and	
  Drugs	
  Authority,	
  it	
  created	
  retail	
  medicine	
  out-­‐
lets	
  called	
  Duka	
  La	
  Dawa	
  Mu	
  himu	
  that	
  must	
  adhere	
  
to	
  product	
  and	
  service	
  quality	
  standards	
  to	
  achieve	
  
and	
  maintain	
  government	
  accreditation.	
  The	
  certi-­‐

In	
  2000,	
  a	
  similar	
  effort	
  was	
  undertaken	
  in	
  Gha-­‐
na	
  and	
  Kenya	
  through	
  a	
  franchise	
  model	
  in	
  which	
  
community	
   health	
  workers	
   operate	
   shops	
   selling	
  
essential	
  drugs	
  and	
  nurses	
  operate	
  health	
  clinics.	
  
Both	
  the	
  shops	
  and	
  the	
  clinics	
  are	
  managed	
  by	
  the	
  

outlets	
  are	
  reimbursed	
  on	
  the	
  basis	
  of	
  maintaining	
  
standards	
  of	
  service.

An	
  assessment	
  of	
   the	
  programme	
   in	
  Tanzania	
  
did	
   not	
   show	
   whether	
   the	
   accreditation	
   scheme	
  
reduced	
   over-­‐the-­‐counter	
   purchases	
   in	
   target	
  
communities	
   or	
   improved	
   dispensing	
   quality	
   for	
  
patients	
  with	
   a	
   prescription.	
   Cost	
   of	
  maintaining	
  
the	
   program	
   appears	
   high,	
   though	
   no	
   cost-­‐effec-­‐
tiveness	
  studies	
  have	
  been	
  conducted	
  on	
  the	
  inter-­‐
vention.	
  The	
  cost-­‐effectiveness	
  of	
  the	
  franchise	
  ini-­‐
tiative	
  in	
  Kenya	
  and	
  Ghana	
  has	
  not	
  been	
  evaluated.

Strengthening medicine and therapeutic committees

The	
   effectiveness	
   of	
  medicines	
   and	
   therapeu-­‐
tics	
  committees	
  (MTCs)	
  in	
  monitoring	
  and	
  promot-­‐

ing	
   quality	
   use	
   of	
   medicines	
   has	
   been	
   generally	
  
accepted	
   in	
   developed	
   countries.	
   There	
   has	
   been	
  
little	
   evaluation	
   of	
   their	
   effectiveness	
   (clinical	
   or	
  
economic)	
  in	
  developing	
  countries.	
  However,	
  most	
  
papers	
  reviewing	
  the	
  topic	
  recommend	
  the	
  estab-­‐
lishment	
   of	
  MTCs	
   at	
   each	
   referral	
   and	
   at	
   general	
  
hospitals	
  within	
  developing	
  countries.

An	
  MTC	
  has	
  two	
  critical	
   tasks:	
   to	
  develop	
  and	
  
revise	
  facility-­‐level	
  standard	
  treatment	
  guidelines,	
  

or	
  formulary.	
  MTCs	
  can	
  also	
  establish	
  systems	
  for	
  
reviewing	
   patient	
   records,	
   performing	
   prescrip-­‐
tion	
  audits	
  and	
  providing	
  education	
  to	
  prescribers	
  
and	
   hospital	
   pharmacists.	
   Where	
   databases	
   are	
  
not	
  in	
  place,	
  clinical	
  and	
  pharmacy	
  records	
  can	
  be	
  
manually	
  reviewed	
  for	
  audit	
  and	
  feedback	
  reports.

Operations	
   research	
   is	
   needed	
   in	
   hospitals	
   to	
  
determine	
  how	
  MTCs	
  can	
  function	
  most	
  effectively.	
  
Publication	
  of	
  the	
  results	
  of	
  establishing	
  MTCs	
  and	
  
the	
  success	
  of	
   their	
  various	
  approaches	
  to	
  antibi-­‐
otic	
  management	
  may	
  help	
  improve	
  performance.	
  
Other	
   suggestions	
   include	
   creating	
   performance	
  
indicators	
  so	
  that	
  MTC	
  activities	
  can	
  be	
  monitored,	
  
with	
  an	
  emphasis	
  on	
  self-­‐assessment.	
  Administra-­‐
tive	
  support	
  and	
  buy-­‐in	
  on	
  MTC	
  activities	
  is	
  critical	
  

Since	
  MTCs	
   involve	
   their	
  members	
   in	
  a	
  heavy	
  
workload,	
  they	
  are	
  most	
  effective	
  in	
  health	
  systems	
  

incentives	
  and	
  accountability.

Actions

Addressing	
   antibiotic	
   resistance	
   requires	
   ac-­‐
tion	
  by	
  hospitals,	
  the	
  community,	
  livestock	
  produc-­‐
ers,	
  health	
  workers	
  and	
  the	
  government.	
  The	
  table	
  
below	
   presents	
   the	
   major	
   action	
   items	
   recom-­‐
mended	
   by	
   the	
   GARP–Kenya	
  Working	
   Group	
   and	
  
additional	
  stakeholders.	
  These	
  will	
  be	
  taken	
  up	
  in	
  

developed	
  for	
  those	
  policies	
  with	
  the	
  highest	
  likely	
  
impact	
  and	
  feasibility.
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This	
   report	
   has	
   focused	
   on	
   understanding	
  
the	
   status	
   of	
   antibiotic	
   use	
   and	
   antibiotic	
  
resistance	
  in	
  Kenya,	
  the	
  result	
  of	
  antibiotic	
  

of	
  global	
  use.	
  Much	
  of	
  the	
  antibiotic	
  use	
  has	
  been	
  
therapeutic	
  and	
  some	
  of	
  it	
  life-­‐saving.	
  But	
  as	
  is	
  the	
  
case	
   in	
  every	
  country,	
   antibiotics	
  are	
  overused	
   in	
  
various	
  circumstances	
  and	
  by	
  particular	
  segments	
  
of	
  the	
  population.	
  In	
  hospitals,	
  antibiotics	
  typically	
  
substitute	
   for	
   better	
   infection	
   control,	
   and	
   in	
   the	
  
community	
   (particularly	
   in	
   somewhat	
   better-­‐off	
  

just	
  in	
  case	
  they	
  work.	
  The	
  direct	
  costs	
  of	
  overuse	
  
have	
  been	
  minimal,	
  and	
  the	
  indirect	
  costs—factor-­‐
ing	
   in	
   the	
   cost	
   of	
   inducing	
   resistance—have	
   not	
  
been	
   considered,	
   in	
   Kenya	
   or	
   any	
   other	
   country.	
  
That	
   there	
   is	
   a	
   cost	
   is	
   becoming	
  more	
   apparent,	
  
however,	
   particularly	
   in	
   hospitals.	
   Second-­‐	
   and	
  
third-­‐generation	
   antibiotics	
   are	
   needed	
   to	
   cure	
  
staph	
  and	
  strep	
  infections,	
  and	
  the	
  gram-­‐negative	
  
bacteria	
   often	
   associated	
   with	
   surgery	
   are	
   ever	
  

Drivers of Antibiotic 

Indications

Major	
  drivers	
  of	
  antibiotic	
  resistance	
  in	
  Kenya	
  
have	
   not	
   been	
   well	
   investigated.	
   Current	
   indica-­‐
tions,	
  however,	
   suggest	
   that	
  a	
   combination	
  of	
  be-­‐
havioural	
   factors	
   and	
   economic	
   incentives	
   moti-­‐
vate	
   prescribing,	
   dispensing	
   and	
   purchasing	
   of	
  
antibiotics	
  when	
  they	
  are	
  inappropriate	
  for	
  treat-­‐
ing	
  the	
  condition,	
  in	
  amounts	
  inappropriate	
  to	
  the	
  
situation	
  or	
  both.	
  On	
  the	
  patient	
  side,	
  demand	
  for	
  
fast	
  eradication	
  of	
  symptoms,	
  particularly	
  in	
  diar-­‐
rhoea	
   cases,	
   leads	
   to	
   requests	
   for	
   antibiotics.	
  Be-­‐
cause	
  of	
   the	
  high	
  cost	
  of	
  drugs	
   relative	
   to	
   the	
   in-­‐
comes	
   of	
  most	
   patients	
   suffering	
   from	
   infectious	
  
diseases,	
   people	
   purchase	
   partial	
   doses,	
   share	
  
drugs	
   with	
   others	
   or	
   hoard	
   them	
   for	
   future	
   use.	
  
Cost	
  and	
  time	
  constraints	
  also	
  encourage	
  patients	
  
to	
   self-­‐medicate	
   at	
   retail	
   pharmacies	
   for	
   familiar	
  
symptoms	
   or	
   diseases	
   rather	
   than	
   visit	
   a	
   health-­‐

clinicians	
  and	
  dispensers,	
  the	
  drivers	
  stem	
  from	
  in-­‐
complete	
  knowledge	
  of	
  either	
  the	
  correct	
  usage	
  of	
  
antibiotics	
  or	
  the	
  exact	
  cause	
  of	
  an	
  infection,	
  lead-­‐
ing	
   to	
  misuse	
  of	
   antibiotics	
   in	
   viral	
   conditions	
  or	
  
an	
  overuse	
  of	
  the	
  right	
  drug	
  at	
  the	
  wrong	
  dosage.	
  
Ill-­‐informed	
  empiric	
   treatment	
   is	
   thus	
  as	
  a	
  major	
  
driver	
  of	
  resistance.	
  Even	
  where	
  knowledge	
  exists,	
  
however,	
   irrational	
   application	
  of	
   antibiotics	
  per-­‐
sists—the	
  result	
  of	
  strong	
  underlying	
  beliefs	
  about	
  

-­‐
otics	
  or	
  the	
  simple	
  availability	
  of	
  antibiotics	
  when	
  
other	
   indicated	
   treatments,	
   such	
   as	
   ORS	
   packets	
  
for	
  diarrhoea,	
  are	
  not	
  present.	
  

Two	
  other	
  institutional	
  factors	
  may	
  be	
  contrib-­‐
uting	
  to	
  rising	
  levels	
  of	
  antibiotic	
  resistance	
  in	
  Ke-­‐
nya,	
  though	
  neither	
  has	
  been	
  explored	
  for	
  its	
  effect	
  

the	
  market	
  is	
  largely	
  unknown,	
  but	
  it	
  is	
  suspected	
  

would	
   fail	
   tests	
   for	
   labelled	
   potency.	
   This	
   is	
   par-­‐
tially	
   the	
   result	
   of	
   weak	
   distribution	
   and	
   ware-­‐

of	
   counterfeits.	
   Second,	
   hospital	
   infection	
   control	
  
practices	
  are	
  generally	
  ineffective,	
  possibly	
  failing	
  
to	
   prevent	
   the	
   spread	
   of	
   bacterial	
   disease	
  within	
  
facilities,	
  raising	
  the	
  amount	
  of	
  antibiotics	
  used	
  to	
  
treat	
   infections	
   and	
   elevating	
   the	
   selection	
   pres-­‐
sure	
  for	
  resistance	
  on	
  bacteria	
  in	
  the	
  environment.	
  

Information Gaps and  

The	
  extent	
  and	
  consequences	
  of	
   antibiotic	
   re-­‐
sistance	
  in	
  Kenya,	
   including	
  the	
  full	
  burden	
  of	
  re-­‐
sistance	
  on	
  human	
  health	
  and	
  the	
  economic	
  costs	
  
to	
   society	
  and	
   individual	
  patients,	
   are	
   largely	
  un-­‐
known—as	
  they	
  are	
  for	
  every	
  other	
  country,	
  both	
  
developed	
  and	
  developing.	
  Research	
   is	
  hampered	
  
by	
  institutional	
  factors,	
   leading	
  to	
  three	
  major	
  in-­‐

-­‐
al	
   surveillance	
   system,	
  data	
  on	
   levels	
   of	
   bacterial	
  
disease	
  and	
  drug	
  resistance	
  in	
  common	
  pathogens	
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are	
   limited	
   and	
   drawn	
   primarily	
   from	
   hospital-­‐
based	
   studies.	
   Isolates	
   used	
   for	
   analysis	
   in	
   these	
  
reports	
  are	
  usually	
  available	
  only	
  when	
  a	
  clinician	
  
orders	
  a	
  test,	
  an	
  infrequent	
  and	
  unpredictable	
  oc-­‐
currence.	
  When	
   clinicians	
   do	
   order	
   cultures,	
   it	
   is	
  
typically	
   late	
   in	
   the	
   course	
   of	
   a	
   disease	
   and	
   lim-­‐
ited	
   to	
   higher-­‐level	
   referral	
   care	
   (district	
   hospi-­‐
tals	
   and	
   above).	
   Both	
   situations	
   lend	
   themselves	
  
to	
   a	
   greater	
   prevalence	
   of	
   complicated	
   cases	
   and	
  
elevated	
   antibiotic	
   exposure	
   in	
   the	
   patient,	
   likely	
  
biasing	
  study	
  results	
   for	
   resistance	
   levels	
   in	
  vari-­‐
ous	
   bacteria.	
   Second,	
   without	
   national	
   standards	
  
for	
  reporting	
  data,	
  comparing	
  trends	
  over	
  time	
  and	
  

are	
   ill	
   equipped	
   for	
  assessing	
   the	
  effects	
  of	
   resis-­‐
tance.	
  Capital	
  equipment	
  may	
  be	
  lacking	
  or	
  in	
  poor	
  
condition,	
  and	
  consumables	
  may	
  be	
  of	
  poor	
  qual-­‐

to	
   obtain	
   and	
   rarely	
   collected.	
  Without	
   a	
   coordi-­‐
nated	
  and	
  routine	
  data	
  collection	
  system,	
  national	
  
risk	
  assessments	
  and	
  the	
  advancement	
  of	
  effective	
  

policies	
  to	
  address	
  the	
  threat	
  to	
  human	
  health	
  from	
  
antibiotic	
  resistance	
  remain	
  elusive.

Thorough	
   studies	
   investigating	
   the	
   drivers	
   of	
  
antibiotic	
  misuse	
  in	
  Kenya	
  are	
  almost	
  entirely	
  ab-­‐
sent.	
  No	
  documented	
   information	
  exists	
  concern-­‐
ing	
  barriers	
  to	
  behaviour	
  change	
  in	
  irrational	
  drug	
  
prescribing,	
  dispensing	
  and	
  purchasing	
  in	
  hospitals	
  
and	
  the	
  community,	
  including	
  the	
  risk	
  perceptions	
  

incentives	
   and	
   livelihood	
   conditions	
   of	
   patients	
  

CDC-­‐Kenya	
  is	
  investigating	
  several	
  interventions	
  in	
  
hospital	
   infection	
   control	
   practices,	
   interventions	
  
aimed	
   at	
   reducing	
   unnecessary	
   antibiotic	
   con-­‐
sumption	
  have	
  been	
  neither	
  fully	
  implemented	
  nor	
  

reliable	
  surrogate	
  diagnostic	
  tests	
  are	
  available	
  for	
  
bacterial	
  disease	
  and	
  whether	
  they	
  are	
  affordable	
  
or	
   cost-­‐effective	
   in	
   Kenya.	
   The	
   effect	
   of	
   infection	
  
control	
   committees	
   on	
   decreasing	
   antibiotic	
   use	
  
and	
  controlling	
  drug-­‐resistant	
  disease	
   in	
   the	
  hos-­‐
pital	
   is	
   unknown,	
   including	
  which	
   characteristics	
  
have	
  determined	
  success	
  or	
  failure.	
  Questions	
  also	
  

antibiotic	
  use	
  among	
  prescribers	
  and	
  dispensers	
  in	
  
the	
  long-­‐term.
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Facilities.	
   There	
   are	
   approximately	
   5,129	
  
health	
  facilities	
  in	
  Kenya,	
  including	
  private	
  clinics,	
  
nursing	
  homes,	
   hospitals,	
   health	
   centres	
   and	
  dis-­‐
pensaries	
  (Ministry	
  of	
  Health	
  2005).	
  Rural	
  health	
  
facilities	
  (health	
  centres	
  and	
  dispensaries)	
  consti-­‐
tute	
  the	
  majority,	
  at	
  2,904	
  of	
  the	
  total	
  (1,962	
  pub-­‐
lic,	
  718	
  mission	
  or	
  NGO,	
  224	
  private),	
  followed	
  by	
  
1,743	
  private	
  clinics,	
  227	
  hospitals	
  and	
  191	
  nurs-­‐
ing	
  homes.	
  This	
  is	
  an	
  increase	
  from	
  4,767	
  facilities	
  
in	
  2004.

The	
  provincial	
  and	
  district	
  levels	
  of	
  healthcare	
  
provision	
  vary	
   in	
  geographic	
  size	
  and	
  population,	
  
as	
  well	
  as	
  facility	
  distribution	
  (Table	
  A-­‐1).	
  

seven	
   provinces	
   and	
   Nairobi	
   (Ministry	
   of	
   Health	
  
2004;	
  Ministry	
  of	
  Health	
  2005;	
  Wamai	
  2009).	
  The	
  
Central	
  province	
  has	
  about	
  twice	
  the	
  number	
  of	
  fa-­‐
cilities	
  per	
  population	
  compared	
  with	
  the	
  Nyanza	
  
and	
  Western	
  provinces.	
  The	
  Central	
  province	
  also	
  

has	
   the	
   best	
   health	
   indicators,	
   according	
   to	
   the	
  
2003	
  Demographic	
  and	
  Health	
  Survey,	
  with	
  higher	
  
life	
   expectancies,	
   better	
   immunisation	
   coverage	
  
and	
  a	
  higher	
  proportion	
  of	
  attended	
  deliveries	
  than	
  
other	
  provinces	
  except	
  for	
  Nairobi.	
  It	
  also	
  has	
  the	
  
lowest	
   infant	
   mortality	
   rate—nearly	
   three	
   times	
  
lower	
  than	
  the	
  Nyanza	
  province.	
  

Human	
   resources.	
   Kenya	
   faces	
   many	
   chal-­‐
lenges	
   in	
   the	
   area	
   of	
   human	
   resources,	
   including	
  

training,	
  poor	
  recruitment	
  and	
  low	
  retention	
  rates.	
  
In	
  2004,	
  there	
  were	
  63,277	
  registered	
  medical	
  per-­‐
sonnel	
   (198	
   per	
   100,000	
   population),	
   including	
  
about	
  5,000	
  doctors	
  (16	
  per	
  100,000	
  population)	
  
and	
  10,210	
  registered	
  nurses	
  (32	
  per	
  100,000	
  pop-­‐
ulation)	
  (Ministry	
  of	
  Health	
  2004).	
  About	
  60	
  per-­‐
cent	
  work	
  in	
  the	
  public	
  sector,	
  and	
  of	
  them,	
  about	
  
70	
  percent	
  are	
  concentrated	
  in	
  hospitals	
  (Ministry	
  
of	
  Health	
  2005;	
  Muga,	
  Kizito	
  et	
  al.	
  2005).

Province

Hospi-

centres

Dispen-

saries

-

sion and  

private 

hospi-

and cots, 

cots per 

pop.

Nairobi 23 76 101 239 4,891 190 368

Central 33 59 328 534 8,191 209 941

Nyanza 35 127 240 146 11,922 248 536

N/eastern 4 8 64 64 1,707 144 146

Rift 55 183 757 343 12,390 157 1,243

Eastern 35 83 435 349 7,412 145 894

Western 21 81 111 205 6,457 168 405

Coast 21 35 216 337 7,687 274 596

Note: ‘Hospitals’ includes mission and private facilities, and ‘mission and private facilities’ includes nursing homes and clinics not 
numbered elsewhere. Thus, the totals column does not add up across the rows.

Sources: NHSSP-II 2005 (Ministry of Health 2005), The Kenyan Health System (Wamai 2009)
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