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A retrospective analysis of oral cholera vaccine use, disease severity
and deaths during an outbreak in South Sudan

Cavin Epie Bekolo,? Joris Adriaan Frank van Loenhout,” Jose Manuel Rodriguez-Llanes,® John Rumunu,©

Otim Patrick Ramadan® & Debarati Guha-Sapir®

Objective To determine whether pre-emptive oral cholera vaccination reduces disease severity and mortality in people who develop
cholera disease during an outbreak.

Methods The study involved a retrospective analysis of demographic and clinical data from 41 cholera treatment facilities in South Sudan
on patients who developed cholera disease between 23 April and 20 July 2014 during a large outbreak, a few months after a pre-emptive
oral vaccination campaign. Patients who developed severe dehydration were regarded as having a severe cholera infection. Vaccinated and
unvaccinated patients were compared and multivariate logistic regression analysis was used to identify factors associated with developing
severe disease or death.

Findings In total, 4115 cholera patients were treated at the 41 facilities: 1946 (47.3%) had severe disease and 62 (1.5%) deaths occurred.
Multivariate analysis showed that patients who received two doses of oral cholera vaccine were 4.5-fold less likely to develop severe disease
than unvaccinated patients (adjusted odds ratio, aOR: 0.22; 95% confidence interval, Cl: 0.11-0.44). Moreover, those with severe cholera
were significantly more likely to die than those without (@OR: 4.76; 95% Cl: 2.33-9.77).

Conclusion Pre-emptive vaccination with two doses of oral cholera vaccine was associated with a significant reduction in the likelihood
of developing severe cholera disease during an outbreak in South Sudan. Moreover, severe disease was the strongest predictor of death.
Two doses of oral cholera vaccine should be used in emergencies to reduce the disease burden.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Cholera is an extremely virulent diarrhoeal disease that af-
fects both children and adults and can kill within hours if left
untreated. Although the disease was largely eliminated from
industrialized countries over a century ago by water and sewage
treatment, it remains a major cause of morbidity and mortal-
ity in many areas of Africa and Asia. Every year, there are an
estimated 3 to 5 million cases and 100000 to 120000 deaths
due to cholera.! Areas where minimum requirements for clean
water and sanitation have not been met, such as peri-urban
slums and camps for internally displaced people or refugees,
are most at risk.”” Although the attack rate of cholera is high,
fewer than 25% of those infected become ill." Among people
who develop symptoms, 80% have mild or moderate disease,
whereas around 20% develop acute watery diarrhoea with se-
vere dehydration. As many as 80% can be treated successfully
through prompt administration of oral rehydration salts and,
with good or adequate fluid replacement (oral or intravenous),
mortality is reduced to about 1%.’

The causative agent of cholera, Vibrio cholerae, is autoch-
thonous to aquatic environments and cannot be eradicated.
However, hydroclimatology-based prediction and prevention is
an achievable goal. Access to clean water and adequate sanita-
tion remain the mainstays of preventing both endemic cholera
and cholera outbreaks, and health education can promote the
adoption of appropriate hygiene practices.* Cholera vaccination
is increasingly being used as a safe and effective additional tool
to supplement existing priority cholera control measures under

the right conditions.”® In emergencies, vaccines provide im-
mediate, shortlterm protection while interventions to improve
access to safe water and sanitation are put into place. Infec-
tious disease can occur in previously vaccinated individuals:
primary breakthrough infections are due to vaccine failure,
whereas secondary breakthroughs are due to waning protective
immunity. In such cases, the disease is usually milder than in
the unvaccinated.”

Two oral cholera vaccines have been prequalified by the
World Health Organization (WHO): Dukoral® and Shanchol™.%’
Dukoral® provides 85-90% protection for 6 months in all age
groups, whereas Shanchol™ ensures 65% protection for at least
5 years in individuals older than 1 year, both following two
doses given at an appropriate interval. There is growing evidence
that the vaccine also provides herd protection by interrupting
disease transmission. A high level of immunization could,
therefore, provide even greater protection to populations at
risk.” In total, more than 1.6 million doses of WHO prequali-
fied oral cholera vaccine have been deployed in mass vaccina-
tion campaigns since 1997.° In 2012, following the adoption
of resolution WHA 64.15 by the 64th World Health Assembly
in 2011, a WHO technical working group recommended that
global cholera management should be boosted by creating a
stockpile of 2 million doses of oral cholera vaccine for use in
emergencies. This stockpile would help ensure that countries
have rapid access to vaccine for cholera control.

The cholera vaccine stockpile was first used in 2014 in
South Sudan, which peacefully seceded from Sudan in 2011
after 50 years of conflict. The country has a low level of physical,
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human and institutional development:"
in 2010, only 55% of the population had
access to improved sources of drinking
water and only 20% had access to a toilet
facility.”? As a result, cholera is endemic.
In December 2013, renewed fighting
led to population displacement and dire
overcrowding and inadequate sanita-
tion for internally displaced people at
the approach of the rainy season. This
prompted the South Sudanese Ministry
of Health, together with WHO and other
partners, to implement a pre-emptive
mass cholera vaccination campaign.
When a cholera outbreak was declared
in the country 5 months later, it was
reported that displaced people living in
makeshift camps at United Nations sites
where the vaccination campaign took
place were largely unaffected.”” However,
it was not known whether the clinical
characteristics or mortality of the disease
was different in vaccinated people.

The aim of this study was, therefore,
to investigate the effect of pre-emptive
oral cholera vaccine on the severity of
breakthrough disease and the case fatal-
ity rate by comparing vaccinated and
unvaccinated patients who presented
to health facilities in South Sudan. The
setting was unusual because data were
collected in the midst of an outbreak.
In contrast, most previous studies were
carried out in areas in which cholera was
simply endemic.>'%'*"

Methods

The pre-emptive mass cholera vaccina-
tion campaign was implemented between
February and April 2014 using Shan-
chol™. Vaccine coverage was between
60 and 85% across the country. Around
166 000 refugees and 40000 of the host
population, who were at a very high risk
of morbidity and mortality, received
the vaccine - at least 60000 received
two doses at an interval of 2 weeks or
more.">'*” For this study, we retrospec-
tively analysed clinical information from
the 2014 South Sudan cholera data set on
cholera patients seen at 41 cholera treat-
ment facilities in nine affected counties
in three states of the Equatoria Region
between 23 April and 20 July 2014.
We abstracted data on: (i) the patient’s
sociodemographic characteristics, such
as age, gender and place of residence;
(ii) time of disease onset; (iii) time of
arrival at the health facility; (iv) oral
cholera vaccine status; (v) clinical signs
and symptoms; (vi) laboratory test
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results; (vii) treatment; (viii) length of
hospital stay; and (ix) disease outcome.
In general, oral cholera vaccine status
was determined from vaccination cards
but, for patients who had misplaced their
cards, status was self-reported and, if
possible, verified by two family members.
The main outcome variables were:
(i) death of a cholera case, which was
categorized as a binary variable; and
(ii) the severity of the cholera infection,
which was determined from the depleted
blood volume and expressed clinically as
the degree of dehydration. Dehydration
was assessed from blood pressure, the
level of consciousness and skin turgor,
among other criteria. Mild or moderate
dehydration at entry to the health facil-
ity was considered to indicate simple
cholera, whereas severe dehydration was
classified as severe cholera or cholera
gravis. The principle explanatory variable
(i.e. the main exposure variable) was the
number of oral cholera vaccine doses
received. However, patients who received
only one dose were not included in the
analysis because of the small sample size.
Other putative explanatory variables
were sociodemographic characteristics,
clinical assessment and treatment.

Data analysis

The data set was checked for logical
inconsistencies, invalid codes, omis-
sions and improbable data by tabulating,
summarizing, describing and plotting
variables, depending on their nature.
Missing observations were systemati-
cally excluded. In addition, cholera cases
reported from the community were ex-
cluded because they constituted a small
proportion of all cases and because exclu-
sion made it easier to compare vaccinated
and unvaccinated cases.

Summary statistics were presented
as proportions for categorical variables,
as means and standard deviations for
normally distributed continuous vari-
ables and as medians and interquartile
ranges (IQRs) for continuous variables
with a skewed distribution. Associations
between categorical variables were as-
sessed using Pearson’s x* test or Fisher’s
exact test for small samples, as appro-
priate. For continuous variables, mean
differences between the two subgroups
were assessed using Student’s ¢ test. Asso-
ciations between exposure variables and
severe cholera and death were evaluated
by a univariate logistic regression model;
crude odd ratios, 95% confidence inter-
vals (CIs) are reported. Subsequently,
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factors associated with severe cholera
or death in the univariate analysis at a
significance level below 5% were included
in a multiple logistic regression model.
Backward elimination based on a P-value
lower than 0.05 was used to retain vari-
ables that were independently associated
with severe cholera or death; the cor-
responding adjusted odds ratios (aORs)
and 95% Cls for the final model are re-
ported.”® Data analyses were performed
using Stata version 13.1 (StataCorp. LP,
College Station, United States of Ameri-
ca) and Microsoft Excel 2013 (Microsoft
Corporation, Redmond, USA) was used
to plot the epidemic curve. Individual
consent was not necessary because the
study used existing clinical data and the
identity of the patients was not disclosed.
The study was approved by the Ministry
of Health of the Republic of South Sudan.

Results

In total, 4115 cholera patients were
treated at the 41 cholera treatment facili-
ties between 23 April and 20 July 2014.
The results of cholera rapid diagnostic
tests were available for 258 patients, of
which 101 (39.1%) were positive. In ad-
dition, V. cholerae culture results were
available for 31 patients, of which 22
(71.0%) were positive. However, only
a few positive tests are necessary to
confirm a cholera outbreak. Of the 4115
affected, 1907 (46.3%) were women and
900 (21.9%) were children younger than
5 years (Table 1). The median age of the
patients was 20 years (IQR: 5-32). Eight
patients (0.2%) had received one dose of
oral cholera vaccine and 75 (1.8%) had
received the recommended two doses.
The first case was a 28-year-old
man who had received a single dose of
oral cholera vaccine and who attended a
Médecins Sans Frontiéres clinic at a camp
for internally displaced people in Juba
County. Almost 90% of the 4115 patients
were observed in two of the nine study
counties: 2077 patients (50.5%) in Juba
County and 1614 (39.2%) in Torit County
(Table 1). The attack rate could not be
determined because not all cases were
identified. Local health facilities treated
3142 patients (76.4%) — the others were
treated in facilities run by Médecins Sans
Frontiéres. The epidemic curve (Fig. 1)
depicts the number of cases reported
daily between the start of the outbreak in
the 17th week of 2014 and the 29th week.
The epidemic propagated in two distinct
waves: the first wave occurred before the
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Table 1. Baseline characteristics, cholera cases at 41 treatment facilities in three states, 25th week and the second, after the 25th

South Sudan, 2014

Baseline characteristic

No. of cholera cases? (%)

week. Most cases, namely 2380 (57.8%),
occurred in the second wave. The mean
time from disease onset to presentation
at a health facility was 0.4 days, although

(n=4115) ,
206 patients (5.0%) sought care more

Sex than 1 day after onset.
Female 1907 (46.3) Of the 4115 cholera patients, 1946
Male 2207 (53.6) (47.3%) were severe (Table 1). Three of
Age, years the eight patients (37.5%) who had re-
<5 900 (21.9) ceived one vaccine dose were severe, as
5-49 2879 (70.0) were 12 of 74 (16.2%) who had received
>50 312 (7.6) two doses. After controlling for con-
Oral cholera vaccine doses, no. founding, multivariate analysis showed
0 4019 (97.7) that the odds of developing severe disease
1 8(02) was around 4.5-fold lower in patients
2 75(18) who had received two vaccine doses than
Phase of cholera epidemic 1CnIu1(1)v';1ic1thzd $ aElen;s (agi: O.ZfZ; 95%
First wave (weeks 17-24 of 2014) 1735 (42.2) incie .en(;el;tl ’ l'ljkeil t)c; lot eerrogztso(r)sf
Second wave (weeks 25-30 of 2014) 2380 (57.8) pencently 1 "
- e severe disease included: (i) presenta-
LepTLtmIgh fea': acility T tion in the second wave of the epidemic
ocal health facllity : (aOR: 0.43; 95% CI: 0.36-0.53); and
MSF health facility 972(236) (i) the absence of multiple symptoms
County (aOR: 0.13; 95% CI: 0.10-0.15). Factors
kotos 3(0.0) independently associated with higher
Juba 2077 (50.5) odds of severe cholera were: (i) presenta-
Kajo Keji 60 (1.5) tion more than 1 day after disease onset
Kopoeta North 51(1.2) (aOR:2.33;95% CI: 1.53-3.55); (ii) rice-
Lopa-Lafon 94 (2.3) water stools (aOR: 3.25; 95% CI: 2.66-
Magwi 164 (4.0) 3.96); and (iii) vomiting (aOR: 6.38; 95%
Mundri East 3(0.1) Cl: 4.28-9.52). ) )
T 1614 (392) Of the 4115 patients with cholera
Vei 48(12) disease, 62 (1.5%) died (Table 1). None
Delay before presentation, days ' of the eight patients who received one
< ! 3889 (94.5) vaccine dose died. The main risk fac-
_] i~ 50' tor for death was severe disease, which
> . 60 was associated with nearly a fivefold
Nature of diarrhoea increase in odds compared with mild
C'\ear—vva‘[er stools 1970 (47.9) or moderate disease (aOR: 4.76; 95%
Rice-water stools 2037 (49.9) CI:2.33-9.77; Table 3). The odds of death
Vomiting was also raised in patients aged 50 years
No 341(83) or more compared with younger adults
Yes 3625 (88.1) (aOR: 3.42; 95% CI: 1.65-7.08). In con-
Degree of dehydration trast, hospitalization was associated with
Mild 1017 (24.7) a significantly lower odds of death (aOR:
Severe 1946 (47.3)
Hospitalization Discussion
No 135(3.3)
Yes 3978 (96.7) We found that pre-emptive vaccination
Outcome ‘ with two doses of oral cholera vaccine
Discharaed ali 2031 (712) was associated with a 4.5-fold reduction

{SC argedaiive i in the likelihood of developing severe
Dléd o 62(l.5) cholera during an outbreak in South
stil h95p'ta|'zed 297(7.2) Sudan compared with no vaccination.
Self-discharged 30(0.7) We were unable to determine whether
Readmitted 15(0.4) a single dose was protective against

MSF: Médecins Sans Frontieres.

? As the information on some variables was missing for some patients, the figures do not always add up to

100%.
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severe disease because few vaccinated
cholera patients had received only one
dose. There is thus still a need to inves-
tigate whether a single dose may offer
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Fig. 1. Cholera cases reported at 41 treatment facilities in three states, South Sudan outbreak, 2014
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cost-effective protection. As the current
recommendation for effective disease
prevention is two doses of oral cholera
vaccine, it is likely that two doses are
required to reduce disease severity in
vaccinees who develop clinical disease.
Consequently, vulnerable communities
should be persuaded to accept and adhere
to multiple vaccination campaigns. Our
study findings suggest that mass cholera
vaccination could be useful in emergency
settings or with displaced populations
where cholera outbreaks are a likely oc-
currence. More studies to understand the
cost-effectiveness of these interventions
are needed.”

Our findings contrast with those of
an Indian study'* which failed to show
that oral cholera vaccine mitigated
against severe disease though there was
some evidence of protection against clini-
cal disease. Although the results from
this and our study — whether oral cholera
vaccine can reduce disease severity — are
inconsistent, the beneficial effect of vac-
cines on the severity of other infectious
diseases has been extensively described.”
Milder disease in vaccinees has been
reported with the rotavirus vaccine
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First wave

22 23 24
Week number

against rotavirus diarrhoeal disease,” the
pertussis vaccine,” the varicella vaccine”
and the bacille Calmette-Guérin vaccine
against tuberculosis.”

We found that the burden of severe
disease was greatest in the first half of
the outbreak. Consequently, control
measures must be put in place as soon as
possible during an outbreak; the preposi-
tioning of vaccine stocks in areas prone
to epidemics would help. In our study,
patients who attended treatment centres
more than 24 hours after disease onset
were at a greater risk of severe cholera.
Raising awareness, case-finding, tracing
contacts and setting up treatment facili-
ties close to affected populations would
reduce the delay in seeking care. Patients
who presented with vomiting or rice-
water stools were more likely to suffer
severe illness. The presence of rice-water
stools may suggest a high bacterial load
and should be monitored closely. Pa-
tients with vomiting should be admitted
for rehydration with intravenous fluids
since oral treatment may be ineffective.
Almost half the patients in our study
presented with severe illness, perhaps
because milder cases were less likely to

Second wave

attend the health facilities from which we
obtained our data.

The case fatality rate in our study
was 1.5%, which is high given that the
benchmark for optimal care is below
1%. However, subsequent reports from
South Sudan gave a rate of 2.26% in
October 2014.”" In recent years, the
highest case fatality rate in the country
was 2.9% in 2006. Between 2007 and
2013, the case fatality rate ranged from
0.07% to 1.8%.” More recently, the
2015 outbreak had a case fatality rate
of 2.6%.7° Overall, rates in South Sudan
are similar to those reported in Africa
as a whole, which average 2%,” and to
those observed during earlier conflicts
in the same region.”*** We were unable
to analyse the direct effect of the oral
cholera vaccine on death due to cholera
because there was only one death among
vaccinees who developed the disease.
However, since death in cholera results
from severe volume depletion and since,
in our study, severe dehydration (i.e. se-
vere disease) was the greatest risk factor
for death, it is reasonable to conclude
that the oral cholera vaccine reduced the
number of deaths not only by preventing
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clinical disease but also by protecting

the vaccinated against severe disease.
Cholera is distinctive among diar-

rhoeal diseases in that mortality is high
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among patients of all ages in the absence
of treatment, though a case fatality rate
under 1% can be achieved even in make-
shift treatment centres.”’** We found

Table 2. Factors associated with severe cholera, South Sudan outbreak, 2014

Risk factor No. No. of Risk of severe cholera
auell severe Univariate analysis  Multivariate analysis

cholera cholera

cases’  cases (%)° OR (95% Cl) aOR (95% ()
Oral cholera
vaccine doses, no.
0 3939 1926 (48.9) Reference Reference
2 74 12 (16.2) 0.20 (0.11-0.38) 0.22 (0.11-0.44)
Phase of cholera
epidemic
First wave (weeks 1733 1239(71.5) Reference Reference
17-24 of 2014)
Second wave (weeks 2295 707 (30.8) 0.18 (0.15-0.20) 0.43 (0.36-0.53)
25-300f 2014)
Delay before
presentation, days
<1 3808 1801 (47.3) Reference Reference
>1 203 133 (65.5) 2.12(1.57-2.85) 2.33(1.53-3.55)
Nature of
diarrhoea
Clear-water stools 1900 418(22.0) Reference Reference
Rice-water stools 2030 1508 (743)  10.24 (8.84-11.87) 3.25 (2.66-3.96)
Vomiting
No 340 34(10.0) Reference Reference
Yes 3588 1898 (529)  10.12 (7.06-14.51) 6.38 (4.28-9.52)
Multiple
symptoms¢
Yes 2328 1697 (72.9) Reference Reference
No 1442 186 (12.9) 0.06 (0.05-0.07) 0.13(0.10-0.15)

aOR: adjusted odds ratio; Cl: confidence interval; OR: odds ratio.
@ All cholera cases reported at 41 treatment facilities in three states for whom relevant data were available.
® Percentage of all cholera cases.
¢ Multiple symptoms included abdominal, leg or arm cramps, body weakness and headache.

Table 3. Factors associated with death due to cholera, South Sudan outbreak, 2014

Risk factor No. of all No. of Risk of death

el i Univariate analysis ~ Multivariate analysis

cases’ (%)°

OR (95% CI) aOR (95% CI)

Age, years
<5 700 14 (2.0) 1.44(0.77-2.71) 1.17 (0.85-3.40)
5-49 2428 34 (1.4) Reference Reference
>50 245 12 (4.9) 3.55 (1.81-6.95) 342 (1.65-7.08)
Cholera severity
Mild or moderate 1571 11 (0. Reference Reference
Severe 1720 43 (2.5) 3.62 (1.86-7.04) 4.76 (2.33-9.77)
Hospitalization
No 87 11(12.6) Reference Reference
Yes 3188 51(1.6) 0.11 (0.06-0.22) 0.08 (0.03-0.19)

aOR: adjusted odds ratio; Cl: confidence interval; OR: odds ratio.
@ All cholera cases reported at 41 treatment facilities in three states for whom relevant data were available.
® Percentage of all cholera cases.
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that patients aged 50 years and more are
particularly vulnerable in a humanitar-
ian crisis, as are children younger than
5 years and pregnant women. Today,
as a consequence of the Sphere Project,
which advocates minimum standards for
a humanitarian response,” humanitarian
relief has improved and outcomes after
cholera outbreaks are no longer so far
below optimal. Any delay in providing
adequate rehydration therapy can result
in rapid dehydration, even in patients
initially classified as having mild disease.
In our study, 11 patients with mild or
moderate cholera died. Our data identi-
fied hospitalization as strongly associated
with an increased chance of survival.
Although not all cholera patients must
be hospitalized, hospitalization may be
an option for all patients in a conflict
setting where movement is restricted by
insecurity, as occurred in South Sudan.

Our study had several limitations. The
overall picture of the cholera outbreak was
incomplete because our data did not cover
cases in the community, the outcomes of
cases still being treated in facilities dur-
ing data collection or cases that occurred
after data collection. Moreover, missing
observations may have been subject to
recall bias and there was no comparison
group. As a result, the case fatality rate may
have been underestimated. Neither the at-
tack rate nor the risk of acquiring cholera
could be calculated because an adequate
denominator was lacking. Moreover, the
study lacked the power to determine
whether the oral cholera vaccine had an
effect on mortality. The observational
design meant that it was possible to
demonstrate only an association between
vaccination and cholera severity and not a
causal relationship. However, the strength
of the association, the temporal sequence
between vaccination and the cholera
outbreak, the biological plausibility of the
action of the vaccine and the consistency
of our findings with current knowledge
all suggest that the oral cholera vaccine
reduced the burden of cholera during the
outbreak. Our assessment of the degree
of dehydration was based on indicators
that may have been open to subjective
interpretation. Nevertheless, patients were
diagnosed by trained medical person-
nel in clinical facilities. In the absence
of vaccination cards, information about
vaccination status was obtained from the
patients themselves, which increased the
risk of reporting bias. However, efforts
were made to verify vaccination status
with family members.
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In conclusion, this study indicates
that two pre-emptive doses of oral chol-
era vaccine can reduce the severity of
cholera disease among vaccinees during
an outbreak and thereby reduce the dis-
ease burden. Importantly, our data were
collected during an outbreak and not
simply in an endemic setting. It should be
recognized that two doses of oral cholera
vaccine are probably necessary and that
oral cholera vaccine campaigns should

include two rounds. Moreover, oral
cholera vaccine should be used in emer-
gencies to reduce the disease burden. l
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Résumé

Analyse rétrospective de l'utilisation du vaccin oral contre le choléra, de la gravité de cette maladie et de la mortalité qui lui

est associée lors d’'une flambée au Soudan du Sud

Objectif Déterminer si la vaccination orale préventive contre le
choléra diminue la gravité de cette maladie et la mortalité qui lui
est associée chez les individus qui attrapent le choléra lors d'une
flambée.

Méthodes Létude sest basée sur une analyse rétrospective de données
démographiques et cliniques provenant de 41 centres de traitement du
choléra au Soudan du Sud et relatives a des patients ayant contracté
le choléra entre le 23 avril et le 20 juillet 2014 lors d'une épidémie de
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grande ampleur, quelques mois apres une campagne de vaccination
orale préventive. Les patients qui ont souffert de déshydratation sévére
ont été considérés comme atteints d'une infection cholérique grave.
Une comparaison a été établie entre les patients vaccinés et ceux qui
ne l'ont pas été et une analyse de régression logistique multivariée a
été utilisée pouridentifier les facteurs associés au développement d'une
forme séveére de la maladie ou au décés.

Résultats Au total, 4115 patients atteints de choléra ont été traités
dans les 41 centres: 1946 (47,3%) ont développé une forme sévere de
lamaladie et 62 (1,5%) sont décédés. 'analyse multivariée a montré que
le risque de développer une forme sévere de la maladie était 4,5 fois
moindre pour les patients ayant recu deux doses de vaccins oraux
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contre le choléra que pour les patients non vaccinés (rapport des cotes
ajusté, RCa: 0,22; intervalle de confiance, IC, a 95%: 0,11-0,44). En outre,
le risque de décés était considérablement plus élevé chez les patients
ayant développé une forme sévere de la maladie que chez les autres
(RCa: 4,76;1C a 95%: 2,33-9,77).

Conclusion La vaccination préventive avec deux doses de vaccins
oraux contre le choléra a été associée a une réduction significative du
risque de développer une forme sévere du choléra lors d'une flambée
au Soudan du Sud. Par ailleurs, le développement d'une forme sévere
de la maladie est le plus important facteur prédictif de déces. Deux
doses de vaccins oraux contre le choléra doivent étre utilisées dans les
situations d'urgence pour réduire la charge de morbidité.

Peslome

PeTpocneKTUBHBIN aHaNIN3 NPUMEHEHUA NepopasbHOI MPOTUBOXONIEPHON BaKLMHbI, OLeHKa TAXKEeCTH
3a6oneBaHusA 1 cmepTeii Bo BpeMs BCnbiwKm B KOkHom CyaaHe

Llenb Onpepnenutb, CNOCOOCTBYET NN ynpexaatollas nepopanbHas
BaKUVMHALMA NPOTUB XONEepPbl CHYXKEHMIO TAXECTV 3aboneBaHus 1
CMEPTHOCTV CpeaV NIOAEN, 3300NeBLIKX XONepOoit BO BPEMS BCTbILLIKA.
Metopapb! B xone vccnenoBaHus Obin NpoBeaeH peTpoCneKTUBHbI
aHanu3 gemorpaduueckmx 1 KNMHUYECKMX faHHbIX 13 41 LeHTpa
neyeHna xonepsl B KOxHOM CyaaHe, OTHOCALMXCA K MauMeHTam,
3aboneBWwM xonepor B nepunoa mexay 23 anpensa 1 20 viona
2014 rofa BO BpemA MaclWTabHOW BCMbIWKNA CYCTA HECKONBKO
MecALeB Noc/e KamnaHuy npeaynpexaatollen nepopanbHom
BakUMHaumun. CunbHoe obe3BoxmBaHve Y OOMbHbBIX CYMTaNOCh
NPU3HAKOM Taxenon Gpopmbl xonepbl. BakUMHUPOBAHHbIX U
HeBaKUMHMPOBAHHbIX MALUMEHTOB CPABHWAW, U C MOMOLLbIO
MHOXECTBEHHOW NOrMCTUYECKON perpeccun buinm onpegeneHs
dakTopbl, 0byCcnaBnuBaLve pa3BuUTMe TaXenon Gopmbl
3ab0neBanHnaA UM CMepPTb.

Pesynbratbl B 06Lel CNOXHOCT 4115 6OMbHBIX XONEPOK MPOXOANM
neveHne B 41 ueHTpe:y 1946 (47,3%) Habnioganach Tskenas dopma
3abonesaHwiA, 8 62 (1,5%) cnydasx HacTynmna cMepTb. MHOrOMepHbIi

aHanm3 nokasasn, Yto BEPOATHOCTb Pa3BUTUA TAKENON GOpMbl
3ab07eBaHVIA y NaUMEeHTOB, NMOMYUMBLIMX [ABE A03bl NepopanbHOi
NPOTVBOXONEPHON BaKLMHbI, Obina B 4,5 pa3a MeHblle, Yem y
HEBaKLMHUPOBAHHBIX MaLMeHTOB (CKOPPEKTMPOBAHHOE OTHOLLEHVIE
LaHcoB, cOLLL:0,22; 95%-11 nosepuTensHbln MHTepsan, :0,11-0,44).
Kpome T0ro, y 60mnbHbIX TAKenon GopmMort xonepbl BEPOATHOCTb
HacTynneHna cMepTn Gbina ropasfo Bhille, Yem y MalneHTos C
3aboneBaHvemM meHblien ctenenu Taxectu (COLL: 4,76; 95%-11 [N
2,33-9,77).

BbiBopa Ynpexpaarollas BakUMHaUMA ABYMA A03aMK NepopasnbHON
NPOTMBOXONEPHOW BaKLUMHb 00yCnOBUNa 3HaYUTeNbHOE
YMeHbLLEHVE BEPOATHOCTY Pa3BUTHA TAKENON GOPMbI XONepbl BO
Bpema BCnblwKK B HOxHOM CynaHe. Kpome Toro, Taxenas dopma
3ab0oneBaHVIA ABNANachk Hambonee 3HaunMbIM GakTopom cMepTn. B
Ype3BblYaNHbBIX CUTYALMAX ANA YMEHbLLIEeHNA OpemMeH 3a60neBaHws
cnepyeT NPUYMEHATh [1Be A03bl MepopanbHON NMPOTUBOXONEPHOM
BaKLMHbI.

Resumen

Un analisis retrospectivo del uso de la vacuna oral contra el célera, la gravedad de la enfermedad y las muertes durante un

brote en Sudan del Sur

Objetivo Determinar si la vacuna oral preventiva contra el célera
reduce la gravedad de la enfermedad y la mortalidad en personas que
desarrollan esta enfermedad durante un brote.

Métodos El estudio involucré un andlisis retrospectivo de datos
demogréficos v clinicos de 41 instalaciones de tratamiento del célera
de Sudan del Suren pacientes que desarrollaron la enfermedad entre el
23 de abrily el 20 de julio de 2014 durante un gran brote, pocos meses
después de una campana de vacunacion oral preventiva. Los pacientes
que desarrollaron deshidratacion grave fueron diagnosticados con el
c6lera. Se comparé a los pacientes vacunados con los no vacunados y
se utilizé un andlisis de regresion logistica multivariable para identificar
los factores relacionados con el desarrollo de la enfermedad grave o
la muerte.

Resultados En total, se tratd a 4 115 pacientes con colera en las 41
instalaciones: 1 946 (47,3%) sufrian de enfermedad grave y se produjeron
62 (1,5%) muertes. El andlisis multivariable mostré que los pacientes que
recibieron dos dosis de vacuna oral contra el colera eran 4,5 veces menos

propensos a desarrollar la enfermedad grave en comparacién con los
pacientes sin vacunar (coeficiente de posibilidades ajustado, CPa: 0,22;
intervalo de confianza, IC, del 95%: 0,11-0,44). Asimismo, los pacientes
con colera grave tenfan muchas mas posibilidades de morir que los que
no la padecian (CPa: 4,76; IC del 95%: 2,33-9,77).

Conclusion La vacunacion preventiva con dos dosis de vacuna oral
contra el célera se relacioné con una importante reduccion de las
posibilidades de desarrollar la enfermedad grave del célera durante un
brote en Sudan del Sur. Asimismo, la enfermedad grave fue el mayor
indicador de muerte. Deberian utilizarse dos dosis de vacuna oral contra
el célera en urgencias para reducir la carga de la enfermedad.
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