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Summary 

Background: As per the World Health Organization, countries including Uganda are to 
end cholera by 2030 through prevention and treatment. This achievement can be 
hindered due to rapid changes in antimicrobial response patterns and serotype among 
other factors. We described confirmed cholera cases by person, place, time, serotype, 
antimicrobial resistance, and multi-antimicrobial-resistant phenotype patterns, Uganda,  
2014–2023. 
Methods: We conducted a descriptive study using the 2014 – 2023 data on confirmed 
cholera cases abstracted from the National Microbiology Reference Laboratory (NMRL) 
register. We described the cases by age group, sex, district, serotype, reporting period, 
antimicrobial resistance (resistant and intermediate)(rates), and multi-antimicrobial-
resistant phenotype patterns. We described the confirmed cases and the antimicrobial 
resistance patterns over time. Mann-Kendall tests for trends were used to test the 
significance of AMR trends. 
Results: We identified 489 confirmed cholera cases between January 2014 to 
December 2023 whose V. cholerae isolates were referred by 35 districts in Uganda. 
The majority of the identified confirmed cholera cases were male (239, 49%), aged 21-
40 years (170, 38%), had V. cholerae 01 Ogawa (256, 52%) and were from Kampala 
District (138, 28%). We observed a gradual decline in confirmed cholera cases over 
time with peaks in 2015, 2018 and 2023. Vibro cholerae 01 ogawa was observed to 
dominate throughout the period. We observed consistent resistance by V. cholerae to 6 
antimicrobials from 2014 to 2023. 194 (39.7%) isolates showed multiple antimicrobial-
resistant with 90 (18.6%) resistant to more than one class of antimicrobials. 
Conclusion: We observed males, persons aged 21-40 years, and Kampala District as 
being most affected with cholera in Uganda with peaks in 2015, 2018, and 2023 and 
Vibro cholerae 01 Ogawa as the predominate serotype. Consistent antimicrobial 
resistance was exhibited over time between 2014 and 2023. Intensifying cholera 
disease prevention by the Ministry of Health targeting males, persons aged 21-40 years, 
and Kampala District is critical. Routine antimicrobial surveillance to guide informed 
antimicrobial use and prevent the spread of AMR, especially during cholera outbreaks is 
important. 
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Background 

 

Vibrio cholerae (V.cholerae), a gram-negative bacillus and the causative agent for 
cholera disease, an acute diarrheal illness transmitted mainly through the fecal-oral 
route. The serogroups of this bacteria include V. cholerae O1 and O139. V. cholerae O1 
has serotypes Inaba and Ogawa (1). Cholera disease if not treated on time, leads to 
severe dehydration, shock (within 6 to 12 hours), and possibly death (2). Uganda has 
reported cholera outbreaks almost every year in the last two decades (3) with an 
average of 11,000 cholera confirmed cases annually, and 61 to 182 deaths each year 
(4). According to the United Nations Children’s Fund (UNICEF) children under 5 years 
are more affected by the disease (5). 

During cholera outbreak investigations, stool samples are analyzed to confirm and 
monitor outbreak progression, particularly in endemic areas where sporadic cases and 
small outbreaks frequently occur (2). The collected data is then examined to identify the 
affected populations, outbreak locations, and timing. Additionally, the data is used to 
track changes in Vibrio cholerae serotypes and antimicrobial susceptibility patterns. 
Common antimicrobial agents employed in this context include tetracycline, 
doxycycline, trimethoprim-sulfamethoxazole (SXT), erythromycin, and chloramphenicol 
safeguarding the effectiveness of antimicrobial agents in the face of emerging 
resistance (6). We described confirmed cholera cases in Uganda by person, place, 
time, and serotype as well as characterize V.cholerae isolates by antimicrobial 
resistance trends and multi-antimicrobial-resistant phenotypes, Uganda, 2014-2023. 

Methods 

We conducted a descriptive study using the 2014 – 2023 data on confirmed cholera 
cases abstracted from the National Microbiology Reference Laboratory (NMRL) register. 
We described the cases by age group, sex, district, serotype, reporting period, 
antimicrobial resistance (rates), and multi-antimicrobial-resistant phenotype patterns. 
We further described trends of the confirmed cholera cases and the antimicrobial 
resistance patterns. The rates of antimicrobial resistance (AMR) were calculated as the 
proportion of resistant (resistant and intermediate) out of the total number of organisms 
tested for antimicrobial susceptibility per drug, per year. Antimicrobial resistance (AMR) 
rates for each antibiotic were calculated separately and AMR trends demonstrated 
using line graphs. Mann-Kendall tests for trends were used to test the significance of 
AMR trends. 

This study utilized routinely collected aggregated confirmed cholera surveillance data 
associated with minimal risk to the individual to achieve the study objectives. We sought 
permission to access and use the data from the NMRL. The Centre for Global Health, 
US Centre for Disease Control and Prevention (US CDC) determined that this project 
was not human subject research and its primary intent was for public health practice or 
disease control, therefore it was classified as non-research. This study project was 
reviewed by the CDC and conducted consistent with applicable federal law and CDC 
policy.  
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Results 

Description of cholera-confirmed cases by sex, age group, and serotype, Uganda, 

2014-2023 

We identified 489 confirmed cholera cases during January 2014 to December 2023 
whose V. cholerae isolates were referred by 35 districts in Uganda.  

The majority of the identified confirmed cholera cases were male (239, 49%), aged 21-
40 years (170, 38%), and had V. cholerae 01 Ogawa (256, 52%) (Table 1). Most of 
these cases were from Kampala (138, 28%) (Figure 1). 

Table 1: Description of cholera-confirmed cases by sex, age group, and 
serotype, Uganda, 2014-2023 

Variable Frequency (n=489) Proportion (%) 

Sex   
Male 239 48.9 
Female 207 42.3 
Unknown 43 8.8 

Age group (years)   
≤ 2 18 3.7 
3-5 53 10.8 
6-20 145 29.7 
21-40 170 34.8 
41-60 42 8.6 
≥ 61 15 3.1 
Unknown 46 9.4 

Serotype   
O1 Inaba 151 30.9 
O1 Ogawa 256 52.3 
not serotyped 82 16.8 
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Figure 1: Distribution of confirmed cholera cases by district, Uganda, 2014-2023 

 

Number of cholera cases, Uganda, 2014-2023 
The number of confirmed cholera cases gradually declined over time, with peaks in 
2015, at 137 (28%), in 2018, at 109 (22%), and in 2023, at 23, 65 (13%) (Figure 2).  

Proportion of districts with 

V. Cholerae isolates  
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Figure 2: Number of cholera cases, Uganda, 2014-2023 

Trends of confirmed cholera confirmed cases by serotype, Uganda, 2014-2023 
We observed a gradual decline in confirmed cholera cases over time with peaks in 
2015, 2018, and 2023. Vibro cholerae 01 ogawa was observed to dominate throughout 
the period (Figure 3). 

 

Figure 3: Vibrio cholerae O1 Ogawa, Inaba, and not serotyped, Uganda, 2014-2023 
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Trends of antimicrobial resistance of Vibro cholerae isolates, Uganda, 2014-2023 
We observed consistent resistance by V. cholerae to 6 antimicrobials from 2014 to 
2023. Increased resistance was mainly observed to nalidixic acid (100%, p=1.000), 
ciprofloxacin (1.3%– 85%, p=0.2207) and trimethoprim-sulfamethoxazole (SXT) (31.2 – 
52.6%, p=0.0864). There was decreased V. cholerae resistance for tetracycline, (7.5 – 
1.8% p=0.0864) and chloramphenicol, (36.3– 0% p=0.0864) (Figure 4).  

Figure 4: Trends of antimicrobial resistance among V.cholerae isolates, Uganda, 
2014-2023 

Distribution of  V. cholerae by multiple antimicrobial-resistant phenotypes,  
Uganda, 2014-2023  
Out of 489 V. cholerae isolates, 194 (39.7%) were multiple antimicrobial-resistant with 
90 (18.6%) resistant to more than one class of antimicrobials. The most common 
resistotype was exhibiting simultaneous resistance to erythromycin, nalidixic acid, and 
SXT, 49 (10%) (Table 2).  
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Table 2: Multiple antimicrobial-resistant phenotypes of V. cholerae by class, Uganda, 
2014-2023 

 Property: MDR Phenotype Frequency 
(n=489) 

Percentage 
(%) 

Resistance to 5 classes of antimicrobials: 
 Chloramphenicol, erythromycin, nalidixic acid, 

tetracycline, SXT 
2 0.4 

Resistance to 4 classes of antimicrobials: 
 Chloramphenicol, erythromycin, tetracycline, 

SXT 
11 2.2 

 Chloramphenicol, erythromycin, nalidixic acid, 
tetracycline 

2 0.4 

 Ciprofloxacin, erythromycin, nalidixic acid, SXT 2 0.4 
 Chloramphenicol, ciprofloxacin/ nalidixic acid, 

erythromycin, SXT 
1 0.2 

Resistance to 3 classes of antimicrobials: 
 Erythromycin, nalidixic acid, SXT  49 10 
 Chloramphenicol, nalidixic acid, SXT 25 5.1 
 Chloramphenicol, erythromycin, SXT 2 0.4 
 Erythromycin, tetracycline, SXT 2 0.4 
 Nalidixic acid, tetracycline, SXT 1 0.2 
 Ciprofloxacin, erythromycin, SXT 1 0.2 
 Erythromycin, nalidixic acid, tetracycline 1 0.2 

Discussion 

 

Our study reported on the trends of V. cholerae serotypes and antimicrobial 

susceptibility in Uganda from 2014 to 2023. We identified males, persons aged 21-40 

years, and Kampala District as being the most affected with peaks in 2015, 2018, and 

2023 and Vibro cholerae 01 Ogawa as the predominate serotype. Consistent 

antimicrobial resistance was exhibited over time between 2014 and 2023. 

V. cholerae 01 Ogawa was pre-dominant over the years likely because of ongoing 
public health challenges associated with inadequate water and or sanitation 
infrastructure (18). This finding is similar to other studies that have also identified the 
v.cholerae 01 Ogawa as a pre-dominant serotype in Zambia which accounted for 70% 
of the 2009 and 2016 outbreaks (19).  

The observed increase in antimicrobial resistance to V.cholerae could be associated 
with widespread and inappropriate use of antibiotics (20); the acquisition of resistant 
genes through horizontal gene transfer, a process that allows the bacterial to adapt to 
the presence of antibiotics (29) rapidly; exchange of plasmids that carry resistance 
genes between different strains (17); environmental factors such as contaminated 
waters sources that act as reservoirs for resistant bacteria (21) and lack of adequate 
surveillance of antibiotic resistance in the country (22).  
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Study limitations 
Our data source was characterized with missing and incomplete information due to 
frequent stockouts of antimicrobial disks and antisera. Thus leading to either under or 
over estimation of the study outcomes and limiting the generalizability of the findings. 

Conclusion 
Our study reveals a disproportionate burden of cholera among males, young adults, and 
Kampala residents, with Vibro cholerae 01 Ogawa as the predominant serotype, 
recurring outbreaks and persistent antimicrobial resistance. These results highlight the 
need for targeted interventions and enhanced surveillance to address the ongoing 
cholera epidemic in Uganda. The consistent antimicrobial resistance observed over time 
underscores the importance of antibiotic stewardship and alternative treatment 
strategies.  

The Ministry of Health should prioritize targeted cholera prevention measures for high-
risk groups, including males, persons aged 21-40, and Kampala District through 
improving sanitation and hygiene measures. Continuous antimicrobial surveillance is 
also crucial to inform evidence-based treatment decisions and mitigate antimicrobial 
resistance. 
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