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CORRESPONDENCE

Single-Dose Cholera Vaccine in Response to an Outbreak
in Zambia

TO THE EDITOR: Killed oral cholera vaccines (OCVs)
are part of the standard response package to a
cholera outbreak, although the two-dose regimen
of vaccines that has been prequalified by the
World Health Organization (WHO) poses chal-
lenges to timely and efficient reactive vaccination
campaigns.! Recent data suggest that the first
dose alone provides short-term protection, simi-
lar to that of two doses, which may largely dic-
tate the effect of OCVs during epidemics.**

A cholera outbreak was detected in Lusaka,
Zambia, in February 2016, after a period of 4 years
without a reported case of cholera. An emergency
reactive vaccination campaign was implemented
in April 2016, targeting more than 500,000 per-
sons who were at high risk for cholera in Lusaka
(population, >2 million persons). The Ministry
of Health, with support from Médecins sans
Frontiéres and the WHO, decided to implement
a single-dose campaign to quell the epidemic
rapidly, in view of the insufficient number of
vaccine doses that were available in the global
stockpile to complete a two-dose campaign. In
December 2016, when more doses became avail-
able, a second round of vaccination was orga-
nized and the second vaccine dose was offered
to persons at risk.

We conducted a matched case—control study
to quantify the short-term effectiveness of a
single-dose OCV regimen (Shanchol) between
April 25, 2016, and June 15, 2016. The study was
approved by two institutional review boards, and
written informed consent was obtained from all
the participants (see the Supplementary Appen-
dix, available with the full text of this letter at
NEJM.org). Cases of cholera were confirmed by
means of culture, polymerase-chain-reaction as-

say, or both. Age- and sex-matched controls were
selected from among the neighbors of case pa-
tients with cholera.” We ascertained vaccination
status by means of structured interviews using
photographs of OCVs, and verified the informa-
tion with the use of vaccination cards, when
available. We calculated the vaccine effectiveness
as (1-odds ratio) x 100, using conditional logistic
regression. We also conducted a bias-indicator
study involving persons with noncholera diarrhea
and matched controls.

We enrolled 66 persons with confirmed cholera
and 330 matched controls. Vaccination with a
single dose was associated with significant pro-
tection in both the crude and adjusted analyses
(effectiveness in the adjusted analysis, 88.9%;
95% confidence interval, 42.7 to 97.8; P=0.009)
(Table 1). The bias-indicator analysis included
145 persons with noncholera diarrhea and 725
matched controls. In that analysis, we found that

THIS WEEK’S LETTERS

577  Single-Dose Cholera Vaccine in Response
to an Outbreak in Zambia

579  ACE Inhibitors and Statins in Adolescents

with Type 1 Diabetes

581  Effects of Spaceflight on Astronaut Brain
Structure

583  Nutritional Management of Chronic Kidney

Disease
585  Acute Graft-versus-Host Disease

587  Maternal Health in the United States

N ENGLJ MED 378;6 NEJM.ORG FEBRUARY 8, 2018

The New England Journal of Medicine
Downloaded from nejm.org on January 11, 2021. For personal use only. No other uses without permission.
Copyright © 2018 Massachusetts Medical Society. All rights reserved.

577



The NEW ENGLAND JOURNAL of MEDICINE

Table 1. Crude and Adjusted Estimates of Vaccine Effectiveness against Cholera (Main Analysis) and Noncholera Diarrhea (Bias-Indicator

Analysis).*
Crude Estimate Adjusted Estimate

Case of Vaccine Effectiveness P of Vaccine Effectiveness P

Analysis Controls  Patients (95% ClI) Value (95% ClI) Value
no. of participants (%) % %

Main vaccine-effectiveness analysis
Total no. of participants 330 66
Unvaccinated participants 286 (87) 63 (95) Reference Reference
Participants vaccinated with single dose 44 (13) 3(5) 84.7 (27.0 to 96.6) 0.02 88.9 (42.7t097.8)% 0.009
Bias-indicator analysis
Total no. of participants 725 145
Unvaccinated participants 499 (69) 106 (73) Reference Reference
Participants vaccinated with single dose} 226 (31) 39 (27) 22.8 (-19.7 t0 57.5) 0.20 24.6 (-27.510 55.5)§ 0.29

In the main vaccine-effectiveness analysis, a person with a confirmed case of cholera was defined as any patient with acute watery diarrhea
(at least three watery stools in a 24-hour period) with a positive culture, polymerase-chain-reaction (PCR) assay results, or both for Vibrio
cholerae serogroup O1. In the bias-indicator analysis, a person with noncholera diarrhea was defined as a patient with a suspected case of
cholera but with a negative cholera culture and PCR assay results. Inclusion and exclusion criteria for the controls and case patients, as well
as the laboratory methods for confirmation of cholera, are provided in the Supplementary Appendix.

Study staff asked participants during a structured in-person interview at their home whether they had been vaccinated. We considered a person
to be vaccinated if the person reported having received the vaccine and if the date of diarrhea onset (or, for controls, the date of diarrhea
onset in the matched case patient) was at least 7 days after the receipt of vaccine. For persons who reported having been vaccinated, the
interviewer asked to see the vaccination card and took a photograph of it, if available. In the main analyses, vaccination status was based

on oral reporting.

The crude and adjusted estimates of vaccine effectiveness were obtained with the use of conditional logistic regression. The final adjusted
model included variables that were potentially associated with the outcome and with exposure to cholera (P<0.20) and those that modified
the vaccine effectiveness by more than 5% in the bivariate model (i.e., sharing the source of drinking water with a person with cholera or

having a household member with cholera in the previous week). Living in a vaccination area was included as a stratification variable in the

regression model.

§ The selection of variables for inclusion in the final regression model of the bias-indicator analysis was done with the use of the same criteria
that were used in the main analysis. In the bias-indicator analysis, the vaccine effectiveness estimate was adjusted by frequencies of having
treated drinking water and having soap available at home. Living in a vaccination area was included as a stratification variable in the regres-

sion model.
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the odds of vaccination did not vary significantly
between the two groups in the crude or adjusted
analyses (P=0.29 in the adjusted analysis), which
suggests the absence of selection bias.

Our results show the short-term effectiveness
of a single dose of OCV delivered during an out-
break. Previous studies measuring the protection
provided by a single dose of OCV were conduct-
ed in areas with recent exposure to cholera, which
raises the possibility that single-dose regimens
might act to boost natural immunity.>*> Our
results indicate that single-dose regimens pro-
vide protection in populations with less expo-
sure to cholera, such as those in Lusaka and
much of sub-Saharan Africa, where multiyear lull
periods are punctuated by explosive outbreaks.
Although additional work is needed to deter-
mine the protection provided by a single-dose
vaccine in young children and persons not previ-
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ously exposed to cholera, the duration of protec-
tion provided by a single-dose regimen, and an
appropriate interval for the administration of a
second dose, our results support the use of single-
dose regimens to improve responses during a
cholera outbreak.
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