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Objective To determine whether adding urine culture to urinary tract infection diagnosis in pregnant women from refugee camps in
Lebanon reduced unnecessary antibiotic use.

Methods We conducted a prospective, cross-sectional study between Apriland June 2022 involving pregnant women attending a Médecins
Sans Frontiéres sexual reproductive health clinic in south Beirut. Women with two positive urine dipstick tests (i.e. a suspected urinary tract
infection) provided urine samples for culture. Bacterial identification and antimicrobial sensitivity testing were conducted following European
Committee on Antimicrobial Susceptibility Testing guidelines. We compared the characteristics of women with positive and negative urine
culture findings and we calculated the proportion of antibiotics overprescribed or inappropriately used. We also estimated the cost of adding
urine culture to the diagnostic algorithm.

Findings The study included 449 pregnant women with suspected urinary tract infections: 18.0% (81/449) had positive urine culture
findings. If antibiotics were administered following urine dipstick results alone, 368 women would have received antibiotics unnecessarily:
an overprescription rate of 82% (368/449). If administration was based on urine culture findings plus urinary tract infection symptoms,
144 of 368 women with negative urine culture findings would have received antibiotics unnecessarily: an overprescription rate of 39.1%
(144/368). The additional cost of urine culture was 0.48 euros per woman.

Conclusion A high proportion of pregnant women with suspected urinary tract infections from refugee camps unnecessarily received
antibiotics. Including urine culture in diagnosis, which is affordable in Lebanon, would greatly reduce antibiotic overprescription. Similar
approaches could be adopted in other regions where microbiology laboratories are accessible.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Inappropriate antibiotic use is one of the main drivers of anti-
microbial resistance.’ The standard of care for pregnant women
is to give antibiotics to prevent complications, particularly in
those with a urinary tract infection and asymptomatic bac-
teriuria. However, overprescription is common and previous
studies have found that antibiotics were overprescribed in
up to 96% of pregnant women with suspected urinary tract
infections.”’

In pregnant women, a urinary tract infection can present
symptomatically or asymptomatically.”* If left untreated or if
treated inappropriately, infection can lead to complications
for mothers (e.g. pyelonephritis, septicaemia or acute respi-
ratory distress syndrome) and can result in preterm delivery,
intrauterine growth restriction or a low-birth weight infant.
Therefore pregnant women should undergo screening for uri-
nary tract infections to ensure that infections are accurately
diagnosed and treated effectively. This approach can be very
challenging during conflicts and among refugees because
quality health care may be lacking, drugs may be unavailable,
and timely and effective access to diagnostic services, includ-
ing microbiology laboratories, may be costly and limited or
nonexistent.””

International clinical guidelines recommend that pregnant
women should be screened for urinary tract infections during
their first antenatal care visit. For those with positive urinary
tract infection screening test results, urine culture should be
conducted to confirm the diagnosis, and antibiotic sensitivity
testing should be performed to select the most appropriate
antibiotic therapy.*>'" Rapid screening methods for urinary
tract infections, such as the urine dipstick test, are often the
only options available in low-resource settings and humanitar-
ian situations but they lack reliability. A recent meta-analysis
showed that urine dipstick tests had a pooled sensitivity of 73%
and a specificity of 89% for detecting asymptomatic bacteriuria
during pregnancy."" Another meta-analysis published in 2004
concluded that urine dipsticks were effective for ruling out
infection when both nitrite and leukocyte results were nega-
tive, but were not reliable as stand-alone tests to confirm the
presence of a urinary tract infection."

At the Médecins Sans Frontiéres (MSF) sexual reproduc-
tive health clinic in the Burj al-Barajneh refugee camp in
south Beirut, Lebanon, pregnant women are screened for
urinary tract infections during each antenatal care visit us-
ing a repeated CombiScreen urine dipstick test (Analyticon
Biotechnologies GmbH, Lichtenfels, Germany) that can
detect the presence of nitrites and leukocytes, as specified
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by MSF guidelines.”” Women who have
two positive urine dipstick test results
are given either a single 3 g oral dose
of fosfomycin trometamol or receive
200 mg oral doses of cefixime twice
daily for 5 days. No confirmatory tests
are performed.

The aim of our study was to inves-
tigate the effect of adding urine culture
to the diagnostic algorithm for urinary
tract infections on the prescription of
antibiotics for pregnant Syrian refugees
who attended an MSF antenatal care
clinic in Lebanon. In addition, we de-
termined whether the use of a repeated
positive urine dipstick test result alone
to diagnose urinary tract infections in
these women, in accordance with the
current MSF protocol, led to inappro-
priate antibiotic prescription and usage.

Methods

Since 1949, more than 30000 refugees
are estimated to have settled in the over-
crowded Shatila and Burj al-Barajneh
camps in the southern suburbs of Bei-

rut," where they face extremely chal-
lenging living conditions, including high
unemployment, limited infrastructure
and unpredictable security.”” The main
provider of free primary health care in
both camps remains MSF, which has,
since 2014, offered antenatal, postnatal
and family planning services through
an outpatient centre that caters for a
monthly average of 1300 antenatal care
consultations (Médecins Sans Frontiéres,
unpublished data, 2023).

We performed an analytical, cross-
sectional study involving prospectively
collected data on pregnant women
aged 18 years or older who: (i) received
routine antenatal care at an MSF clinic
in south Beirut between 27 April and
30 June 2022; and (ii) had two consecu-
tive, positive, urine dipstick test results
during a single clinic visit. Each woman
was included only once. We excluded
women who had received antibiotics
in the week before their visit, or who
were eligible for urine culture according
to the current MSF clinical algorithm
(i.e. three consecutive, positive, urine
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dipstick test results at three different
antenatal care visits).

Each woman enrolled in the study
provided two midstream urine samples
on the same day. The first sample was
used for the first dipstick test. If either
the nitrite or leukocyte result was
positive, a second urine sample was
collected after precleaning with soap
and water. The second sample was used
for a repeat dipstick test and for urine
culture. For our study, we recorded
the nitrite and leucocyte results from
the second positive dipstick test. In
women with symptoms of a urinary
tract infection, women provided both
urine samples before starting antibiotic
treatment (Fig. 1).

If a woman reported any symptoms
of sexually transmitted infection or vagi-
nitis during the visit, she was offered an
inspection of the vulva and a speculum
exam checking for cervical and/or vagi-
nal inflammation or discharge, as part
of her routine care. Before examination,
the patient had to give verbal consent, as
per usual practice in the clinics.

Fig. 1. Diagnosis and treatment flowchart, study of antibiotic overuse for urinary tract infection during pregnancy, Lebanon, 2022

Pregnant
women
¢ Negative Excluded
result from study
First urine
dipstick
Positive Sgcoqd urine Negative
result dipstick test result
449 women with
positive result

[

v
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197 women with urinary tract infection symptoms

252 women with no urinary tract > 252 urine

v

infection symptoms cultures

197 women received antibiotics in accordance
with MSF guidelines, 42 received cefixime,
155 received fosfomycin

197 urine cultures

v v

| 144 cultures were negative

53 cultures were positive |

v v

Complete course of
antibiotic treatment

3 women need adjustment of
antibiotic choice

MSF: Médecins Sans Frontiéres.

—> positive

224 cultures
were negative

28 cultures were > Targeted
antibiotics

Notes: Women with symptoms of a urinary tract infection were prescribed and received antibiotics after providing a urine sample for culture. Of the 28 women
without urinary tract infection symptoms who had positive urine culture findings, 23 (82.1%) received fosfomycin, three (10.7%) received cefixime and two (7.1%)
received the combination of amoxicillin and clavulanic acid.
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Urine cultures were processed at
the Saint Marc laboratory in Beirut,
a microbiology laboratory whose
quality had previously been validated
for urine testing by MSFE. The labora-
tory reported culture results within
48 hours. Bacteria were isolated and
enumerated and bacterial growth
was assessed using a cystine, lactose,
electrolyte-deficient agar and 1 or
10 pL loops. Bacteria were identi-
fied primarily using a stain test (i.e.
Gram staining) supplemented by tests
that assessed whether the bacteria
contained or had the ability to pro-
duce certain enzymes (e.g. catalase
and oxidase) and an analysis of each
bacterium’s characteristic colony
morphology on the agar. Antibiotic
susceptibility testing was interpreted
according to the guidelines of the Eu-
ropean Committee on Antimicrobial
Susceptibility Testing (EUCAST; ver-
sion 12.0, valid from 1 January 2022)
and an antibiogram was generated for
each positive urine culture to identify
each organism’s susceptibility to differ-
ent antimicrobials.'

We extracted sociodemographic
and routine clinical data from electronic
health records and additional data were
retrieved from patients’ medical files and
from a pre-drafted study questionnaire
that asked about urinary tract infection
history, recent antibiotic use and urinary
tract infection symptoms. We obtained
microbiology through an online labora-
tory information system.

Research

Antibiotic overuse for urinary tract infection, Lebanon

Data analysis

We defined a suspected urinary tract
infection as two consecutive, positive,
urine dipstick test results (i.e. the pres-
ence of nitrites or a leukocyte level of2
or higher) during a single clinic visit. A
confirmed urinary tract infection was
defined as positive urine culture find-
ings, as indicated by bacterial growth
of at least 10000 colony-forming units
(CFUs) per mL, irrespective of the
presence of clinical signs of infection.
To avoid undertreatment, we used this
cut-off value combined with the pres-
ence of a maximum of two uropathogens
to confirm the need for urinary tract
infection treatment.

We defined overprescription of an-
tibiotics as the prescription of antibiotics
for a suspected urinary tract infection
when it was unnecessary, as indicated
by negative urine culture findings. An
inappropriate antibiotic was defined as a
prescribed antibiotic whose use was not
consistent with antibiotic susceptibility
findings among women in the study
with confirmed urinary tract infections.

To accurately assess the overpre-
scription of antibiotics, we determined
that a conservative sample of 450 preg-
nant women was needed. We assumed
that 50% of women with two positive
dipstick results on the same visit would
have a confirmed urinary tract infection
on urine culture, and considered a 95%
confidence interval (CI) with a 5% level
of precision and a 15% nonresponse rate

(OpenEpi Calculator, OpenEpi). We re-
port findings using descriptive statistics
and consider a P-value of 0.05 or less as
significant.

From the microbiology data, we cal-
culated the proportion of women with
a confirmed urinary tract infection and
estimated the proportion of antibiotics
overprescribed. We also identified in-
dividual bacterial species isolated from
urine cultures. In addition, information
from antibiotic susceptibility testing was
used to estimate the proportion of anti-
biotics used inappropriately. Susceptibil-
ity results reported as “I — susceptible,
increased exposure” were grouped with
results reported as “S - susceptible,
standard dosing regimen”, except for
antibiotics without clinical breakpoint
concentrations in their respective EU-
CAST categories.'® All analyses were
performed using Stata v. 14.0 (StataCorp
LLC, College Station, United States of
America).

In estimating the additional cost
of urine culture for suspected urinary
tract infections, we considered the cost
of: (i) the urine dipstick tests, urine
culture tests (including urine cups)
and antibiotics that would have been
provided hypothetically under routine
conditions for all enrolled women; and
(ii) the antibiotic susceptibility tests
used and antibiotics actually prescribed
under research conditions for women
with positive urine culture findings.
We calculated the mean cost per pa-
tient with and without urine culture.

Table 1. Diagnosis and treatment costs, study of antibiotic overuse for urinary tract infection during pregnancy, Lebanon, 2022

Item Cost of urinary tract infection diagnosis and treatment
Without urine culture With urine culture, negative With urine culture, positive culture
culture findings findings
Units Unit price (€) Units Unit price (€) Units Unit price (€)

Urine dipstick 2 0.10 2 0.10 2 0.10
Urine culture NA NA 2 2.01 2 201
Urine cup 2? 0.10 3 0.10 32 0.10
Antibiogram test NA NA NA NA 1 323
Antibiotic

Fosfomycin® 1 3.00 NA NA 1 3.00
Cefixime® 1 1.75 NA NA 1 1.75
Othere NA NA NA NA 1 224

€: Euro; NA: not applicable.

2 Two urine cups (one for each dipstick) are needed in the absence of urine culture; with urine culture, an additional cup is used and sent to the laboratory for testing.

® The costs shown are for full courses of each antibiotic: without urine culture, the costs were for antibiotics provided hypothetically under routine conditions for all
enrolled women; with urine culture, the costs were for antibiotics actually prescribed following antibiotic susceptibility testing.

¢ Other antibiotics were used when the causative organism was resistant to both fosfomycin and cefixime. The combination of amoxicillin and clavulanic acid was the

only additional antibiotic used in the study.
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Estimated costs were calculated in euros
(€) and based either on local pricing in
Lebanon (e.g. for urine cultures and
antibiograms) or on MSF pricing (e.g.
for imported urine dipsticks and anti-
biotics). Table 1 summarizes the costs
included.

The study protocol was approved
by the MSF ethics review board (ID:
2155, 6 December 2021) and the Leba-
nese American University institu-
tional review board (LAU.SOM.AF2, 7/
Apr/2022). All women provided written
informed consent.

Results

The study included 449 pregnant women
with a suspected urinary tract infection,
as indicated by two consecutive, posi-
tive, urine dipstick test results during
a single clinic visit (Fig. 1): their mean
age was 25.5 years (standard deviation,
SD: 5.9); 93.5% (420/449) were Syrian;
38.1% (171/449) were in their second
trimester; 76.2% (342/449) were multi-
gravida; and 57.9% (260/449) had had
one to three live births.

Of the 449 women, 81 (18.0%) had
their urinary tract infection diagnosis
confirmed on urine culture, whereas
368 (82.0%) had negative urine culture
findings (Fig. 1). Among the 81 with
confirmed urinary tract infections, 59
(72.8%) had a uropathogen concentra-
tion greater than 10° CFU/mL, whereas
22 (27.2%) had a concentration between
10* and 10° CFU/mL. Of the 22 with
a concentration less than or equal to
10° CFU/mL, 14 (63.6%) had at least
one clinical symptom indicative of a
urinary tract infection at the time of
the visit, whereas eight (36.4%) had
no symptoms. Compared with women
who had negative urine culture findings,
women with a confirmed urinary tract
infection were significantly more likely
to be in their first pregnancy or first
trimester, and to have a urinary tract
infection for the first time during their
current pregnancy (Table 2).

At enrolment, 43.9% (197/449)
of women had at least one symptom
of a urinary tract infection (Fig. 1);
dysuria was the most common (82.2%,
162/197). Among the 81 with a con-
firmed urinary tract infection, 28
(34.6%) had asymptomatic bacteriuria.
Women with positive urine culture
findings were significantly more likely
to present with a symptom than those
without: the proportions were 65.4%
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(53/81) and 39.1% (144/368), respec-
tively (P <0.001; Table 2). Thirty of the
144 (20.8%) women who had symptoms
of a urinary tract infection but negative
urine culture findings were diagnosed
with a sexually transmitted infection
based on speculum observations. Al-
most all women (96.4%, 27/28) with
a positive nitrite result on their urine
dipstick test had a confirmed urinary
tract infection (Table 2). Nitrite results
on the dipstick test had a specificity of
99.7% (367/368) and a sensitivity of
33.3% (27/81) for positive urine culture
findings.

Overprescription of antibiotics

We found that, if the urine dipstick test
was the only tool used for diagnosis
of a urinary tract infection (standard
practice in many low- and middle-
income countries and routinely used by
the MSF south Beirut clinic), 368 (144
with urinary tract infection symptoms
plus 224 without) of the 449 women
with two positive urine dipstick test
results would have received antibiotics
unnecessarily because urine culture
subsequently showed they did not have
a urinary tract infection (Fig. 1). This
finding corresponds to an overprescrip-
tion of 82.0% (368/449). Moreover,
43.9% (197/449) of women enrolled in
our study received empirical antibiot-
ics before their urine culture findings
were available because they presented
with at least one urinary tract infection
symptom: of these, 42 (21.3%) received
cefixime and 155 (78.7%) received
fosfomycin. However, 144 of the 197
(73.1%) subsequently had negative
urine culture findings and, hence, were
unnecessarily prescribed antibiotics. If
only women with symptoms who had
two positive urine dipstick results were
given empirical antibiotic treatment (i.e.
under research conditions), 144 of all
368 women with negative urine culture
findings would have received antibiotics
unnecessarily, which corresponds to an
overprescription rate of 39.1% (144/368;
Fig. 1).

Microbiology findings

Among the 81 women with positive
urine culture findings, the most fre-
quently isolated organism was Esch-
erichia coli, which was present in 64
(80.0%) cultures. The other organisms
detected were Proteus species in nine
women (11.2%), Klebsiella pneumoniae
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in seven (8.7%) and Enterococcus faecalis
in one (1.2%). Although the presence
of extended spectrum B-lactamases
(ESBLs) was not assessed, we estimated
that 20.0% (16/80) of the Gram-negative
bacteria responsible for urinary tract
infection were ESBL producers because
they were resistant to third-generation
cephalosporins (e.g. ceftriaxone) but
susceptible to cefoxitin and B-lactamase
inhibitors. Almost half of all bacterial
isolates were resistant to cefixime, and
one E. coli isolate showed fosfomycin
resistance (Table 3). Cefixime would
have been used inappropriately for
three of 13 isolates (23.1%) that would
have been treated with the drug under
routine conditions, because the isolates
were found to be resistant on suscep-
tibility testing and fosfomycin would
have been used inappropriately for one
E. coli isolate.

Costs

The estimated total cost of diagnosis and
treatment for all 449 women included in
the study under routine conditions (i.e.
without urine culture) was €1400 com-
pared to €1620 with urine culture, which
corresponds to a mean cost per woman
of €3.12 (95% CI: 3.07-3.17) and €3.60
(95% CI: 3.40-3.80), respectively. The
mean difference was €0.48 per woman.
Not administering antibiotics to the 368
women with negative urine culture find-
ings could have saved €992.70.

Discussion

We found that less than one fifth of
pregnant women who had a suspected
urinary tract infection based on positive
urine dipstick results alone had their
infection confirmed on urine culture.
Hence, adding reliable urine culture to
the diagnostic algorithm would avoid
most of these women being overpre-
scribed antibiotics. We also found that,
if only women with symptoms and two
positive urine dipstick results received
antibiotics, about two out of five women
would be overprescribed antibiotics.
Promoting antimicrobial steward-
ship during the outpatient treatment of
urinary tract infections is particularly
challenging in low-resource settings
due to diagnostic uncertainties, the
limitations of existing guidelines
and rising antimicrobial resistance."”
Previous studies reported antibiotic
overuse rates above 96% for urinary
tract infections in pregnant women in
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Table 2. Characteristics of pregnant women, by urine culture findings, study of antibiotic overuse for urinary tract infection during
pregnancy, Lebanon, 2022

Characteristic Women with a suspected urinary tract infection® P
Al With positive urine With negative urine
(n=449) culture findings culture findings
(n=281) (n=368)

Sociodemographic characteristics at study enrolment
Age in years, mean (SD) 25.5(5.9) 259 (5.9) 254 (5.9) 0.506
Nationality, no. (%)

Syrian 420 (93.5) 75 (92.6) 345 (93.8) 0.701

Other 29 (6.5) 6(7.4) 23 (6.2) NA
Residence, no. (%)

Inside the camp® 171 (38.0) 30(37.0) 141 (38.3) 0.830

Outside the camp* 278 (62.0) 51(63.0) 227 (61.7) NA

Pregnancy-related characteristic
Gravidity, no. (%)

First pregnancy 107 (23.8) 27 (33.3) 80 (21.7) 0.028

2-5 previous pregnancies 274 (61.1) 39 (48.1) 235 (63.9) NA

> 5 previous pregnancies 68 (15.1) 15 (18.6) 53(14.4) NA
Previous abortions, no. (%)

None 290 (64.6) 50 (61.7) 240 (65.2) 0.352

1-3 147 (32.7) 27 (33.3) 120 (32.6) NA

>3 12 (2.7) 4(5.0) 8(2.2) NA
Parity, no. (%)

0 134 (29.8) 30 (37.0) 104 (28.3) 0.295

1-3 260 (57.9) 42 (51.9) 218(59.2) NA

>3 55(12.3) 9(11.1) 46 (12.5) NA
Gestational age in weeks, no. (%)

0-13 (first trimester) 116 (25.8) 30 (37.0) 86 (23.4) 0.029

14-27 (second trimester) 171 (38.1) 29 (35.8) 142 (38.6) NA

> 27 (third trimester) 162 (36.1) 22(27.2) 140 (38.0) NA

Clinical characteristics of previous urinary tract infection in current pregnancy
Previous urinary tract infection in current pregnancy, no. (%)

No 289 (64.4) 62 (76.5) 227 (61.7) 0.011

Yes 160 (35.6) 19 (23.5) 141 (38.3) NA
Urinary tract infection treatment provider during current pregnancy, no. (%)°

MSF 136 (85.0) 16 (84.2) 120 (85.1) 1.0

Other than MSF 24 (15.0) 3(15.8) 21(14.9) NA
Antibiotic used to treat previous urinary tract infection, no. (%)

Fosfomycin 102 (66.2) 12 (63.2) 90 (66.7) 0.762

Cefixime 52(33.8) 7 (36.8) 45(333) NA

Clinical characteristics of current urinary tract infection
Urine dipstick results, no. (%)

Leukocyte-positive 446 (99.3) 78 (96.3) 368 (100) 0.006

Leukocyte-negative 3(0.7) 3(3.7) 0(0) NA

Nitrite-positive 28 (6.2) 27 (33.3) 1(0.3) <0.001

Nitrite-negative 421(93.8) 54 (66.7) 367 (99.7) NA
Urinary tract infection symptoms present, no. (%)

Yes 197 (43.9) 53 (65.4) 144 (39.1) <0.001

No 252 (56.1) 28 (34.6) 224 (60.9) NA
No. of urinary tract infection symptoms (%)

0 252 (56.1) 28 (35.6) 224 (60.9) <0.001

1 90 (20.0) 25 (30.9) 65 (17.7) NA

2 74 (16.5) 20 (24.7) 54 (14.7) NA

3 33(74) 8(8.8) 25 (6.7) NA

(continues. . .)
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Characteristic Women with a suspected urinary tract infection® P
Al With positive urine With negative urine
(n=449) culture findings culture findings
(n=81) (n=368)
Type of urinary tract infection symptom, no. (%)%
Dysuria 162 (82.2) 44 (83.0) 118 (81.9) 0.861
Pelvic pain 63 (31.9) 17 (32.1) 46 (31.9) 0.986
Urinary frequency 112 (56.8) 28 (52.8) 84 (58.3) 0489
Antibiotic prescribed for current urinary tract infection symptoms, no. (%)
Yes 199 (44.3) 55(67.9) 144 (39.1) <0.001
No 250 (55.7) 26 (32.1) 224 (60.9) NA
Other clinical characteristics
Pre-existing diabetes,“no. (%)
Yes 4(0.9) 1(1.2) 3(0.8) 0.550
No 445(99.1) 80 (98.8) 365 (99.2) NA
Suspected STI or abnormal vaginal discharge at enrolment,™ no. (%)
Yes 99 (22.1) 17 (20.9) 82(22.3) 0.799
No 350 (77.9) 64 (79.1) 286 (77.7) NA
Findings on exam at enrolment, no. (%)"°
Vaginitis 26 (26.3) 2(11.8) 24 (29.3) 0.120
Cervicitis 49 (49.5) 10 (58.8) 39 (47.6) 0.648
Vaginal candidiasis 76 (76.8) 11 (64.7) 65 (79.3) 0375

MSF: Médecins Sans Frontiéres; NA: not applicable; SD: standard deviation; STI: sexually transmitted infection.
¢ Asuspected urinary tract infection was defined as two consecutive, positive, urine dipstick test results during a single clinic visit.
® P-values for the difference in positive and negative results were calculated using a y” or Fisher's exact test for categorical variables or using an unpaired t-test for

continuous variables.

¢ The Shatila and Burj al-Barajneh refugee camps in south Beirut.

4 Abortions included spontaneous and induced terminations of pregnancy.

¢ Percentage of women with a history of urinary tract infection during the current pregnancy.

" Percentages were calculated for 154 women with a history of urinary tract infection during the current pregnancy because data on antibiotic use for the previous
urinary tract infection were not available for six women.

9 Percentage of women with current symptoms.

" Each woman may have had more than one symptom.

" No woman with urinary tract infection symptoms had haematuria.
I The number of women prescribed an antibiotic (i.e. 199) is higher than the number with symptoms (i.e. 197) because two patients without symptoms were

prescribed an antibiotic based on the medical team's judgment before the urine culture findings were available, which deviated from the protocol.

¥ No woman had a pre-existing immune deficiency disease, sickle cell disease or a urinary tract malformation.
™ Sexually transmitted infections (STIs) were suspected using a syndromic approach based on speculum observations.
" Percentage of women with a diagnosed STl or abnormal vaginal discharge at enrolment.
° Each woman may have had more than one diagnosis at the same visit.

2,17-19

some contexts, often because treat-
ment was based on clinical suspicion
or because rapid screening methods
were used rather than microbiological
confirmation."”” In our study, around
half of confirmed urinary tract infec-
tions involved a pathogen resistant to
cefixime, which is a recommended first-
line treatment and is categorized as a
Watch antibiotic on the World Health
Organization (WHO) AWaRE (Access,
Watch, Reserve) list of antibiotics.?’
This finding highlights the need: (i) to
reconsider the use of urine dipsticks
for diagnosing urinary tract infec-
tions to decrease the overuse of Watch
antibiotics; (ii) to improve monitoring
of appropriate antibiotic prescriptions
with systematic point-prevalence sur-
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veys; and (iii) to propose alternative
treatments for use in Lebanon, such as
nitrofurantoin - an Access antibiotic
to which E. coli is highly susceptible.
Although nitrofurantoin is suggested
to be a safe and reasonable first-line
treatment for urinary tract infections
in pregnancy,”’ concerns exist about
the risk of congenital malformation in
the first trimester and about neonatal
haemolytic anaemia near delivery.”
Nitrofurantoin remains an option to
consider, but implementing a tailored
prescribing algorithm for each trimes-
ter in humanitarian settings might be
challenging.

The levels of antibiotic overuse
and inappropriate use we found in this
study contribute to antimicrobial resis-

tance, which is particularly concerning
during pregnancy because antibiotic-
resistant bacteria may be transmitted
to neonates and cause adverse neonatal
outcomes.”** Therefore, ensuring that
antibiotics are used rationally and ap-
propriately during pregnancy is a must,
particularly given the increase in anti-
microbial resistance both globally and
among Syrian refugees.**

Our estimate that 20% of organ-
isms found in our study participants
produced ESBLs may have been too
low as previous studies have reported
higher proportions: for example, 32%
in urinary tract infection cases in
Lebanon and 52% in urine samples in
the Syrian Arab Republic.””** However,
the proportion may have been low in
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our study because the women included
were young on average and very few
had a history of diabetes. Risk factors
for the acquisition of ESBL-producing
bacteria by pregnant women and the
general population include: (i) prior
antibiotic use; (ii) recurrent urinary
tract infections within the past year;
(iii) prior hospitalization; (iv) diabetes
mellitus; and (v) older age (as observed
in pregnant Syrian women).****

We found that nitrite positivity
on the urine dipstick test was a reli-
able indicator of a confirmed urinary
tract infection, as has previously been
observed for Gram-negative pathogens,
mostly Enterobacterales.””* However,
a negative nitrite result does not ex-
clude the possibility of positive urine
culture findings; in particular, the
relationship between the two may be
influenced by urinary tract infection
epidemiology.”® In Lebanon, if urine
culture cannot be added to the diag-
nostic algorithm, the overprescription
of antibiotics in pregnant women with
urinary tract infections could possibly
be reduced by requiring either a posi-
tive nitrite result on the urine dipstick
test or the presence of two or more
urinary tract infection symptoms.
This approach should be considered
cautiously as urine dipstick tests for
leukocytes and nitrites are less accu-
rate than urine culture.”” According to
WHO recommendations, in settings
where there is limited access to urine
culture, on-site Gram staining of mid-
stream urine samples is preferred for
diagnosing asymptomatic bacteriuria
in pregnant women unless financially
unviable.”’ In this situation, dipstick
tests should be considered despite the
higher likelihood of a false-positive
result than with Gram staining.” Our
results were consistent with previous
reports that E. coli, Proteus species and
Klebsiella species isolates from samples
(including urine) collected in the Syr-
ian Arab Republic were resistant to
cefixime.*! Antibiotic resistance profiles
may vary over time as the epidemiol-
ogy of antimicrobial resistance evolves.
Therefore, considering local changes in
microbiological findings is important
when choosing antibiotics to treat
urinary tract infections in pregnancy.*

We found that adding urine culture
slightly increased the average cost of uri-
nary tract infection diagnosis and treat-
ment. However, the difference of € 0.48
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Table 3. Antibiotic susceptibility of organisms isolated, study of antibiotic overuse for
urinary tract infection during pregnancy, Lebanon, 2022

Antibiotic treatment

No. of isolates susceptible to antibiotic (%)

E. coli Proteusspp. K. pneumoniae Total

(n=064) (n=9) (n=7) (n=80)?
Amoxicillin and clavulanicacid 48 (75.0) 7 (77.8) 3(42.9) 58 (72.5)
Cefixime® 33 (524)° 4(44.4) 4(66.7)° 41(52.6)
Cefoxitin 59 (95.2)¢ 8(88.9) 6 (100) 73 (94.8)
Ceftriaxone 48 (75.0) 8(88.9) 5(71.4) 61 (76.2)
Ciprofloxacin 53(82.8) 7 (77.8) 6 (85.7) 66 (82.5)
Fosfomycin®d 63 (98.4) NA NA 63 (98.4)°
Nitrofurantoind 58 (93.5) NA NA 58(93.5)¢
Piperacillin and tazobactam 63 (98.4) 9 (100) 7 (100) 79 (98.7)
Trimethoprim— 31(484) 6 (66.7) 3(42.9) 40 (50.0)

sulfamethoxazole combination

E. coli: Escherichia coli; K. pneumoniae: Klebsiella pneumoniae; NA: not applicable; spp: species.

@ The total number of isolates was actually 81; one additional organism, Enterococcus faecalis, is not
presented because its susceptibility to the antibiotics listed was not tested.

® According to Médecins Sans Frontieres’ clinical guidelines, cefixime and fosfornycin are first-line treatments

for women with urinary tract infections.

¢ Two results for cefixime (one for E. coli and one for K. pneumonia), three for cefoxitin (two for E. coli and
one for K. pneumonia) and two for nitrofurantoin (both for £. coli) were excluded from the calculations
because they were reported as "l — susceptible, increased exposure” although their clinical breakpoint
concentrations were not listed in the European Committee on Antimicrobial Susceptibility Testing

guidelines used.”

@ As clinical breakpoint concentrations for fosfomycin and nitrofurantoin were available only for E. colj, the

two antibiotics were not tested on other isolates.

¢ The denominator was the number of £. coli isolates only.

per woman we observed is unlikely to be
a substantial barrier to accessing urine
culture in Lebanon. In settings where
urine culture is costly, not easily acces-
sible or time-consuming, it is essential
to acknowledge its utility and to explore
the possibility of incorporating it into
an algorithm tailored to the specific
context. This approach can help reduce
antibiotic overprescription. Although
no diagnostic algorithm can accurately
detect and appropriately treat all cases of
urinary tract infection, adapting the al-
gorithm to the context can help mitigate
the negative impact of overprescription
and inappropriate antibiotic use.

Our estimate of the prevalence of
urinary tract infections in pregnant
women may have been higher than the
actual prevalence in the wider com-
munity of pregnant women because
our study included only women who
had a suspected urinary tract infection
based on two positive urine dipstick test
results. Furthermore, as our study in-
cluded only women with positive urine
dipstick test results, we could not calcu-
late the overall sensitivity and specificity
of the dipstick test used. Moreover, the
sensitivity and specificity of the nitrite
results for identifying a confirmed uri-
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nary tract infection were calculated only
for women who had two positive urine
dipstick test results. In addition, as our
definition of a positive urine culture
included a low uropathogen concentra-
tion (i.e. 10* to 10° CFU/mL), a quarter
of infections detected and treated as
urinary tract infections may have been
due to skin flora contamination. Despite
these limitations, we believe the over-
prescription of antibiotics under routine
conditions is higher than the proportion
we observed. Although the quality of
the urine dipstick readings may have
affected the accuracy of our results, we
are confident that nurse training and
the validation processes in place were
sufficient to address uncertain dipstick
readings. The costs we considered were
based primarily on the price of MSF sup-
plies — there may be slight local varia-
tions. No conclusions could be drawn
about the cost-effectiveness of adding
urine culture to the diagnostic process
as this was outside of scope of the study.

Here we show that confirmatory
urine culture was available, affordable
and of a high quality. Therefore cul-
tures should be incorporated into the
diagnostic algorithm. We found that it
was important to match urinary tract
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infection diagnostics and treatment to
the local bacterial epidemiology. Such
approach could be extrapolated to
other settings to improve antimicrobial
stewardship and the quality of care, and
to help decrease the overall burden of
antimicrobial resistance. M
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Résumé

Surconsommation d'antibiotiques en cas d'infections urinaires chez les réfugiées enceintes au Liban

Objectif Déterminer sil'ajout d'une uroculture pour diagnostiquer une
infection urinaire chez les femmes enceintes dans les camps de réfugiés
au Liban permet déviter de recourir inutilement aux antibiotiques.
Méthodes Nous avons mené une étude transversale prospective entre
avril et juin 2022 sur des femmes enceintes fréquentant une clinique
de santé sexuelle et reproductive gérée par Médecins Sans Frontiéres
dans le sud de Beyrouth. Les femmes présentant deux tests positifs
par bandelette urinaire (c'est-a-dire souffrant potentiellement d'une
infection urinaire) ont fourni des échantillons d'urine pour culture. Les
tests d'identification bactérienne et de sensibilité aux antimicrobiens ont
été effectués conformément aux lignes directrices du Comité européen
des antibiogrammes. Nous avons comparé les caractéristiques des
femmes ayant obtenu des résultats d'uroculture positifs et négatifs puis
nous avons calculé la proportion d'antibiotiques surprescrits ou utilisés
de facon inappropriée. Enfin, nous avons estimé combien colterait
I'ajout d'une uroculture a I'algorithme de diagnostic.

Résultats L'étude a porté sur 449 femmes enceintes susceptibles de
souffrir d'infections urinaires: 18,0% (81/449) ont obtenu des résultats

positifs lors de I'uroculture. Si des antibiotiques avaient été administrés
uniquement sur la base des résultats aux tests par bandelette urinaire,
368 femmes en auraient recu sans en avoir besoin, ce qui équivaut a un
taux de surprescription de 82% (368/449). S'ils avaient été administrés
sur la base des résultats de I'uroculture ainsi que des symptoémes
d'infection urinaire, 144 des 368 femmes ayant obtenu des résultats
négatifs auraient recu des antibiotiques sans en avoir besoin, ce qui
représente un taux de surprescription de 39,1% (144/368). La mise en
place de I'uroculture a engendré un co(t supplémentaire de 0,48 euro
par femme.

Conclusion Dans les camps de réfugiés, une proportion élevée de
femmes enceintes potentiellement atteintes d'infections urinaires se
sontvu prescrire des antibiotiques sans que ce ne soit nécessaire. Inclure
dans le diagnostic une uroculture, proposée a prix abordable au Liban,
permettrait de réduire considérablement leur surprescription. Des
approches similaires pourraient en outre étre adoptées dans d'autres
régions ou des laboratoires de microbiologie sont accessibles.

Pesiome

Ype3mepHoe ncnonb3oBaHne aHTMG6MOTUKOB NPU MHGEKLMAX MOYEBbIBOAALLMX NyTell y 6epeMeHHbIX

6eXxeHok, JlueaH

LUenb Onpeaennts, CHWXaeT N1 fobaBneHve nocesa Moun K
OMArHOCTUKE MHGEKLMM MOYEBBIBOAALLMX MyTel y bepemMeHHbIX
XKEHWWH 13 narepeit 6exeHues B JInBaHe cTeneHb HEHYKHOro
1CMOMb30BaHMA aHTNONOTUKOB.

Metopab! B nepron ¢ anpens no mioHs 2022 rofa o610 nposeAeHo
NPOCMEKTVMBHOE NMepeKkpecTHOe UCCNefoBaHne C ydyacTuem
6epemMeHHbIX >KeHLMH, NOCeLAIoWMX KINMHUKY CeKCYanbHOro 1
pPenpoayKTVBHOIO 300pOBbA «Bpayu 6e3 epaHuu» (Médecins sans
frontiéres, MSF) Ha tore BelipyTa. "KeHLLUMHbI C ABYMA MONOXUTENbHbBIMY
pe3ynbTaTamy aHanm3a MouM C NOMOLLbIO TeCT-MONOCKN (TO eCTb
C NMofo3peHrieM Ha UHGEKLMIO MOUYEBBIBOAALLYMX MyTel) chaBanv
06pasLbl Moun Ha noces. aeHTYGVKaLMA GakTepuii M TeCTUPOBaHME
Ha YyBCTBUTENBHOCTb K aHTVMUKPOOHBIM MpenapaTam NpoBOANINCH
B COOTBETCTBUM C pekoMeHAaunAamn EBponenckoro kommteta
No TeCTUPOBAHUIO YYBCTBUTENBHOCTU K aHTUMUKPOOHbBIM
npenapaTam. bbio NpoBefeHO CpaBHEHWE XapaKTePUCTUK
XKEHUWMH C MONOXUTENTbHBIMU 1 OTPULIATENBbHBIMI Pe3ysbTaTamMi
MCCNeoBaHNA KynbTypbl MOUM, @ TaKxe PacCuMTaHa oA U3NnLIHe
Ha3HauYeHHbIX UM HEMPaBWIbHO MCMOMb30BAHHbBIX aHTUOUOTUKOB.
Take 6blna oLeHeHa CTOMMOCTb [00aBNeHNs NoceBa Moyn B
QMArHOCTUYECKUI anrOPUTM.

Pe3ynbratbl B viccnenosaHne Gbinv BktoUeHbl 449 6epemeHHbIX
MKEHLUMH C NOAO3PEHNEM Ha MHPEKLMN MOYEBLIBOAALLMX MyTeil:
y 18,0% (81/449) b1 Nonoxm1TeNbHbIE PE3YNbTaThl aHa13a nocesa

Mouw. Ecam Bbl aHTUOMOTUKI HAa3HaYanMCb TONbKO MO pe3ysbTaTam
aHanmsa mMouu, 368 XeHWWH nonyyany 6ol aHTUOMOTUKN 6e3
HeobXOAMMOCTU: YacToTa M30bITOYHOrO HasHayeHna CoCTaBuMna
82% (368/449). Ecnv bbl Ha3HauYeHVe Npenapata OCHOBBIBANIOCh Ha
pe3ynbTaTax aHanvsa Moum 1 CUMITOMaX MHQEKLMM MOYEBbIBOAALLMX
nyTen, T0 144 13 368 XeHLWWH C OTPULATENIbHBIMK Pe3y/bTatamu
aHanv3a Moy nomyyanu Obl aHTUOMOTHKK 6e3 HeobXoaMMOCTH:
4acToTa M3OLITOYHOrO HasHaueHua cocTasuna 39,1% (144/368).
[lononHuTenbHble Pacxodbl Ha MoceB moun cocTasmnun 0,48 eBpo
Ha OfHY MKEHLUVHY.

BbiBoA 3HaunTeNbHAA YacTb GepeMEHHDIX XEHLLMH C MOf03PeHVeM
Ha VHeKUMM MoUeBbIBOAAWMX NyTel 13 narepeit HexeHues
nofiyyana aHTMoMOTUKN 6e3 HeobxoAMMOCTH. BKkNioueHme B
AVArHOCTVKY MOCeBa MOUM, KOTOPbIV B JIBaHe AOCTYNEeH Mo UeHe,
3HaUMTENbHO COKPATUT Nepefo3nPOBKY aHTMONOTUKOB. Noao0HbIe
NOAXOAbl MOTYT MCMOMb30BaTbCA 1 B APYIMX PErvoHax, rae ectb
JOCTYN K Nabopatopusam MUKpobronornu.
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Resumen

Abuso de antibioticos para infecciones urinarias entre las refugiadas embarazadas en el Libano

Objetivo Determinar si la adicién del urocultivo al diagnéstico de
infeccién urinaria en mujeres embarazadas de campos de refugiados
en Libano redujo el uso innecesario de antibiéticos.

Métodos Entre abril y junio de 2022, se realizé un estudio prospectivo
transversal en el que participaron mujeres embarazadas que acudian
a una clinica de salud reproductiva sexual de Médicos Sin Fronteras en
el sur de Beirut. Las mujeres con dos pruebas de tira reactiva en orina
positivas (es decir, sospecha de infeccion urinaria) proporcionaron
muestras de orina para cultivo. La identificacion bacterianay las pruebas
de sensibilidad antimicrobiana se realizaron siguiendo las directrices del
Comité Europeo sobre Pruebas de Susceptibilidad Antimicrobiana. Se
compararon las caracteristicas de las mujeres con urocultivos positivos y
negativos, y se calculé el porcentaje de antibiéticos prescritos en exceso
o utilizados de forma inadecuada. También se calculd el coste de anadir
el urocultivo al algoritmo diagnostico.

Resultados En el estudio participaron 449 mujeres embarazadas con
sospecha de infeccién urinaria: el 18,0% (81/449) tuvieron resultados

positivos en el urocultivo. Sila administracion de antibidticos se basaba
Unicamente en los resultados de la tira reactiva de orina, 368 mujeres
habrian recibido antibiéticos sin necesidad: una tasa de prescripcion
excesiva del 82% (368/449). Si la administracion se basaba en los
resultados del urocultivo més los sintomas de infeccion urinaria, 144
de las 368 mujeres con resultados negativos del urocultivo habrfan
recibido antibidticos sin necesidad: una tasa de sobreprescripcién del
39,1% (144/368). El coste adicional del urocultivo fue de € 0,48 por mujer.
Conclusion Un alto porcentaje de embarazadas con sospecha de
infeccion urinaria procedentes de campos de refugiados recibieron
antibidticos innecesariamente. La inclusion del urocultivo en el
diagnostico, asequible en Libano, reduciria en gran medida la
prescripcion excesiva de antibidticos. Se podrian adoptar enfoques
similares en otras regiones donde se pueda acceder a los laboratorios
de microbiologfa.
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