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Infection Prevention and Control
and COVID-19

‘ Limit human-to-human transmission
‘ Reduce secondary infections

Prevent transmission through

amplification and super-spreading events



Healthcare workers and COVID-19

N = 138 confirmed cases COVID-19 on a healthcare facility

JAMA | Original investigation | CARING FOR THE CRITICALLY ILL PATIENT
Clinical Characteristics of 138 Hospitalized Patients
With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China

Dawol Wang. MD: B0 4z, MD: Chang He, MD: Fangfang Zhs, MD: Xing Lz, MD: Jing Zhang, MD: Sinken Wang, MD: Hui Xiang, MO
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Overview of the natural history of COVID-19



Natural history of COVID-19
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host

Portal of
Entry

Source: PAHO, 2020
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Natural history of COVID-19
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Natural history of COVID-19
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Natural history of COVID-19
I N =

3 cases of Bronchoalveolar

VA ., NEJM 202 .
(UINGEELD NP1 “unusual SARI” lavage fluid (BAL)

SARS-Cov-2 positive in BAL

Fuk-Woo Chan J et al., Lancet Afarn.ny of 6 AR Sl 3/6 (50%) patients SARS-Cov-2 ; none of them
individuals (nasopharyngeal
2020 exposed to seafood market
swab)
Mother-to-child
Chen H et al., Lancet 2020 9 infants t'ransmlss!on SARS-CoV-2 negative in amniotic f|l.f|d, cord blood,
(intrauterine neonatal throat swab, and breastmilk

transmission)

12 patients Saliva
admitted to a
healthcare
facility

Kai-Wang To K et al., CID 2020 SARS-CoV-2 detected in 11/12 (91.7%) of patients

138 patients Faeces
admitted to a 17/138 (12.3%) referred diarrhea and abdominal
healthcare pain
facility

Wang D et al., JAMA 2020

tears, semen,
vaginal fluid, other
body fluids, viral
sanctuaries?
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Standard precautions

“(...) A set of practices that are
applied to the care of patients,
regardless of the state of infection
(suspicion or confirmation), in any
place where health services are
provided. (...)”

PAHO. Prevention and Control of Healthcare associated infections — Basic Recommendations”- PAHO, 2017 (adapted)



Standard precautions

Hand hygiene (water and soap or alcohol-based solutions)

Use of personal protective equipment (PPE) according to risk

Respiratory hygiene (or cough etiquette)

J

. Safe injection practices

Sterilization / disinfection of medical devices

Environmental cleaning

PAHO. Prevention and Control of Healthcare associated infections — Basic Recommendations”- PAHO, 2017 (adapted)



Today’s lecture.. . .

. .. Our focus will be on the use of personal
protective equipment (PPE) according to the risk

o A
L AN S \
. - A
AL e S |
'-.0. :pu"".t‘:u n'.)\
- 2 I~ -
)'.'ug/‘{_."g.cc’ .1
Mow L 7 ~7> P a
[wn® e ®o\ 4 "y v
\ . _»> e ,\o 0|
J--’_‘rl. o¥ A’__..;‘"cﬂ‘ " .
\ ‘]s » - [ B -ﬂ
$_e_n e_o <
/ l ..::c '»/Ex'a"' ":
{ {y I .-.ll n""."..l-n" '2'
N ™ EP N B B .
i/ 1| L\ R MDY £ ML " S L
f ,J | L)\ OIS SR T
A -0 KO\ - ) b P8 o BT IR ST
/ }"..»lv L) \\f' oJ e BolW e oq‘u—’f

W | 3 / T e 0 D4 B ML B N e
= ] ' B L B
Lol | ers r 5 f
i VLB Hove 20wn = oiher v 100 Styles are
is0 g ropriale




Outline

Transmission-based precautions



Transmission-based precautions

i& Contact precaution

Droplet precaution

§ Airborne precaution




As a reminder, transmission of

COVID-19
sné

Droplet nuclei

<5 ym diameter, travel >1 m
l a : e
. .
' e n « .
.

Droplets
>5 pm diameter, travel €1 m
R
« O N
Infected e " ° . SROPLE] Susceptible
individual -. L - individual
. L ® &
Ak 1
. o
[ DIRECT CONTACT

1 /‘X‘i‘“‘«'
2>
2 ¢ o
= P
°
* Transmission routes involving a combination of hand & surface = indirect contact.

Definition of 'Droplet’ and '‘Droplet nuclei’ from Annex C: Respiratory droplets, in Natural Ventilation © Jon Otter
for Infection Controlin Health-Care Settings, Atkinson J,, et al,, Editors. 2009: Geneva.

as of February 19, 2020 — subject to change as new evidence become available



Transmission-based precautions and
COVID-19

Scenario | Precaution

For any suspected or
confirmed case of Standard + contact + droplet precautions

COVID-19
For any suspected or

confirmed case of
COVID-19 and aerosol-  Standard + contact + airborne precautions

generating procedure
(AGP)

Source: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance



https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance
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Risk evaluation and PPE



Risk evaluation and PPE

Type of
interaction
with the
patient

Mode of
transmission
of the
disease

Amount of

body fluid
that will be
generated

PAHO. Prevention and Control of Healthcare associated infections — Basic Recommendations”- PAHO, 2017 (adapted)



Risk evaluation and PPE

‘Blood sample

collection on
‘Blood sample a patient

collection on with diarrhea
a patient with and .
acute tuberculosis

Blood sample  diarrhea
collection



Some questions to consider. . .

Does the patient fulfill
case definition criteria
for the disease?

What type of
procedure will the
patient be undergoing?

Where should the
patient be located?

What is the infectious
agent and its mode of
transmission?

Is there any risk of
contamination?

What type of PPE will
need to be used?



Hand hygiene should always be performed
despite PPE use.

Remove and replace if necessary any
damaged or broken pieces of re-usable PPE

m e ra | as soon as you become aware that they are
not in full working order.

nciples
PPE

‘ Discard all items of PPE carefully and
" perform hand hygiene immediately
S afterwards.

Source: https://apps.who.int/iris/handle/10665/69793


https://apps.who.int/iris/handle/10665/69793

Gloves (sterile / nonsterile)

Gloves are an essential item of
PPE and are used to prevent the
healthcare worker from being
exposed to direct contact with
the blood or body fluid of an
infected patient.

Gloves DO NOT replace hand
hygiene.

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Gowns (and aprons)

JGowns are used in addition to
gloves if there is risk of fluids or
blood from the patient splashing
onto the healthcare worker’s
body.

The same gown can be used
when providing care to more
than one patient but only those
patients in a cohort area and
only if the gown does not have
direct contact with a patient.

L Plastic aprons should be used in
addition to gowns if the material
of the gown is not fluid repellent
and the task to be performed
may result in splashes onto the
healthcare worker’s body.

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Facial mucosa protection (face
shield, eye visor, goggles)

(dMasks, and eye protection, such
as eyewear and goggles, are also
important pieces of PPE and are
used to protect the eyes, nose or
mouth mucosa of the health-
care worker from any risk of
contact with a patient’s
respiratory secretions or
splashes of blood, body fluids,
secretions or excretions.

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Putting on a PPE

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Doffing a PPE

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Respirator (N95) or medical mask?

reras
vy
[STATE OF THE ART REVIEW

Facemasks for the prevention of infection

® in healthcare and community settings

“(...) The lack of research on facemasks and
respirators is reflected in varied and
sometimes conflicting policies and guidelines.

Further research should focus on examining
the efficacy of facemasks against specific

: infectious threats such as influenza and
B i A tuberculosis, (...)”

St vl R

o

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Respirator (N95) or medical mask?

“(...) SARS care often necessitated
aerosol-generating procedures [AGP]
such as intubation, which also may
have contributed to the prominent
nosocomial spread. (...)”

o el “(...) the factors associated with
fe—" transmission of SARS-CoV, ranging from
self-limited animal-to-human
kel i e e i transmission to human superspreader
. A, S e events, remain poorly understood(...)”

Fauci A. et al. JAMA 2020, doi:10.1001/jama.2020.0757



Medical masks (droplet precaution)

dWear a medical mask when
within a 1 metre range of the
patient.

dPut the patient in a single room
or in a room that contains only
other patients with the same
diagnosis, or with similar risk
factors, and ensure that every
patient is separated by at least
one metre.

(JEnsure that the transportation
of a patient to areas outside of
the designated room is kept to a
minimum.

UPerform hand hygiene
immediately after removing the
medical mask.

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793

Respirator [N95]
(airborne precaution)

(JUse a respirator whenever
entering and providing
care within the patient
isolation facilities ensuring
that the seal of the
respirator is checked H
before every use. N

dPerform hand hygiene
immediately after
removing the respirator.

JAerosol-generating
procedures (AGP) ...

Source: https://apps.who.int/iris/handle/10665/69793

T~
N \ N\


https://apps.who.int/iris/handle/10665/69793

Aerosol-generating procedures (AGP)

Aerosol-generating procedures (AGP)
ey s T ety Bronchoscopy

Cardiopulmonary resuscitation

\ S\ Noninvasive ventilation (BiPAP, CPAP, HFOV)
N\ =) Ay = Surgery
= ’—\ \—/‘(_ = N )
N 8 Tracheal intubation

Manual ventilation
Sputum induction
Suctioning

Laser plume

Number of healthcare providers Necropsy
exposed should be limited

Judson SD et al., Viruses 2019, 11, 940; doi:10.3390/v11100940



Perform a particulate respirator
seal check

Source: https://apps.who.int/iris/handle/10665/69793



https://apps.who.int/iris/handle/10665/69793
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Requirements for the use of PPE



Requirements and technical
specifications, use of PPE

DEET @pue * Technical guidance

Requirements and technical specifications of personal protective

equipment (PPE) for the novel coronavirus (2019-ncov) in healthcare d n W H O
settings a Se O

(interim recommendations, 2/6/2020)

ocuments

® In December 2019 3 novel coronaviruz (2019-nCoV) was identified as the causative agent of 3 severe acute

rezpiratory ilinesz among people expozed in 3 seafood market in Wuhan, China';

* Human-to-human transmizsion has been documented, incuding in e workers, and
procedures [AGP)' may play 3 role in the zpread of the dizeaze (1, 2);

[ ]
I T A D M T ke S i 2 R ° Xpe rt consu |t a t Tela!
viral shedding, anc perzistence of the viruz in the environment and on fomitez;

* Az of 6 February 2020, the following precautionz are recommended for the care of patients with suzpected or
confirmed cazes of 2019-nCoV"
o For any suzpected or confirmed cazez of 2019-nCoV: standard + contact + droplet precautions

. [
= For any suspected or confirmed cases of 2019-nCoV and AGP: standard # contact + airborne .
s ailored to the region

= The uze of personal protective equipment {PPE} by hesithcare workers requires an evaluation of the risk refated to
hesithcare-relstec activities;

s These recommendations are preliminary anc subject to review as new evicence becomes available : I
Estimates of personal protective equipme E) I | e e S

The figures presented in thiz are rough esti 3nd bazed upon simulstion exercizes on the
use of PPE during previous outbreaks with similar transmizsion modes, such 35 Severe Acute Respiratory Syndrome

(SARS) and Middle East Respiratory Syndrome [MERS)

*  The number of PPE units should vary according to dizease severity and the number of serozol-generating procedures
per patient.
®  Suspected and confirmed cazes of 2019-nCoV zhould be izolated in adegquately ventilated single rooms. When singie
rooms are not availsble, patients suspected of being infected with 2019-nCoV should be grouped together (cohort].
*  Foreach patient/day it iz recommended®:
o Gown —25 units
o Medical mask - 25 units

https://bit.ly/2HDK2bg

* Updsted information on the 2015-nCoV can be obtained at: Nttaz//www who int/emersancias/ /s Fcoronminuc-2049
* Aerozolgenerating procedures (AGP): it includes the following procedures: positive pressure ventilation [BiPAP anc CPAP),
endotrachesl intubation, airwey suction, high frequency ozcilistory ion, y. chest phyzi py. nedulizer
treatment. sputum induction, and bronchaz<opy.

* For the most update information availedle for infection prevention and controi for the 2018-nCoV, piease refer to

Ptos://www who.int/emergencies/dizesze s /novel-coronavirus-2013 technicat-guicance

0

in, N.F. et 8l. Perzonsl protective equipment in an influenza pandemic: 8 UK simulstion exercize. Journsl of Hozpital infection,
Volume 74, 1szue 1, 13 -21



https://bit.ly/2HDK2bg

Use of PPE according to level of care
(https://bit.ly/2HDK2bg)

) Respirator

Hand Medical
Level of care . (N95 or .
hygiene mask FFP2) OR Face shield

Goggle
(eye protection)

facial protection

Triage X X

Collection of specimens for
laboratory diagnosis

Suspected or confirmed case

of COVID-19 requiring

healthcare facility admission X X X X X
and NO aerosol-generating

procedure
Suspected or confirmed case

of COVID-19 requiring

healthcare facility admission X X X X X
and WITH aerosol-generating

procedure


https://bit.ly/2HDK2bg

Technical specifications, PPE
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Technical description and specifications of personal protective equipment (PPE)

Table 2 presents the technical description and specifications of personal protective equipment [PPE) in the context of the 2019-nCoV. ™

Table 2 — Technical description and specfications of personal protective equipment [FPE)

tem Technical description and specifications
. Bottle of 100ml & s00ml
Alcohal-basad hand rub solution Hand rub formulations containing 75% isopropanol or 30% ethanol.
Polyaster with PVC coating or 100% PVC or 100% rubber. Waterproof.
Apron Ml.mmum basis weight: 250g/m".
adjustable neck strap (reusable).
Covering size: 70-90 cm (width) ¥ 120-150cm |height], or standard adult size.
fhags for I waste ﬂifpo_r.al bag for bio-hazardous waste, 30x50cm, with "Biohazard" print, autoclavable polypropylene. 50 or 70 micra
thickness
Made of linear enforced, U-shape zipper and 2 zipper pulls with tie ribs. Adult size 230x120cm
Protector Body Bag specifications: 6 handles
Impermeable, linear reinforced LLDPE, LDPE, EVA, PEVA, (avoid PVC), minimum thickness 400 microns;
Should be able to hold 100-125 kilos [200-250 lbs),
should contain no chlorides: burning of chlorides pollute the environment and can cause damage to retort chambers. Body
Body bag bags should be non-carcinogenic to health of funeral workers when used for cremations.
At least 6 handles included in the body bag to allow burial team to hand carry it safely
Heat-sealed: insure superior strength and safety,
Provide full containment of blood borne pathogens
cracking point of 25 - 32 degrees below zero
Shelf life: minimum 10 years
Bag and hands should be of white color
Disinfiectant fior surfaces — hypochlorite solution MaDCC, granules, 1kg, 65 to 70% + dosage spoon
0.05% (regular cleaning) or 0.5% [disinfection of spill)
Disposable towel for hand drying [paper or tissue) 50 to 100m roll
Made of clear plastic and provides good visibility to both the wearer and the patient, Adjustable band to attach firmly
Face shields around the head and fit snuggly against the forehead, Fog resistant
{preferable], completely cover the sides and length of the face, May be re-usable [made of robust material which can be

** This list is based upon the “Disease commodity package - Movel Coronavirus [(nCoV)”, WHO. Available at https://www.who.int/publications-detail/disease-
commodity-package-—novel-coronavirus-{ncov] , access date Jan 31, 2020.




In summary,

e The use of personal protective equipment (PPE) by
healthcare workers requires an evaluation of the risk
related to healthcare-related activities;

e The following precautions are recommended for the

care of patients with suspected or confirmed cases of
COVID-19:

o For any suspected or confirmed cases of COVID-19
o standard + contact + droplet precautions

o For any suspected or confirmed cases of COVID-19 and AGP
o standard + contact + airborne precautions

as of February 19, 2020 — subject to change as new evidence become available
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https://www.who.int/emergencies/diseases/novel-coronavirus-2019

https://bit.ly/2HDK2bg
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https://bit.ly/2HDK2bg

Questions?

ipc@paho.org
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