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Abstract: BACKGROUND: Yellow fever, a mosquito-borne viral disease, is transmitted to 
humans through bites from infected mosquitoes. Bayelsa State, in Southern Nigeria, 
reported an outbreak of yellow fever in 2024 despite immunization efforts. This study 
outlines the outbreak findings and lessons learned. ​
METHOD: A secondary analysis of case-based surveillance data obtained from IDSR 
OO1C was conducted from January to December 2024, focusing on demographics such as 
age, sex, location, and time. Immunization coverage and entomological findings were also 
assessed.​
FINDINGS: From January to December 2024, 85 suspected yellow fever cases were 
reported, 13 (15.29%) of which were presumptively positive and 6(7.06%) confirmed using 
RT-PCR and PRNT. Among suspected cases, 43(50.59) were males with an average age of 
19.21 years and SD of ± 16.33. One death was reported amongst confirmed cases, giving a 
case fatality rate (CFR) of 16.7%. Among the six confirmed cases, one case each were 
identified in four LGAs of the state (Yenagoa, Southern Ijaw, Nembe and Brass), while two 
cases were reported in one LGA (Kolokuma/Opokuma). The January 2023 mass 
immunization campaign achieved 87% coverage. Entomological surveys in 5 communities, 
including areas with confirmed cases, identified three Aedes species (Aedes albopictus, Ae. 
luteocephalus, and Ae. simpsoni complex). Larval indices indicated a high epidemic risk 
across surveyed areas.​
CONCLUSION: The findings show that while surveillance and vaccination remain 
important, robust environmental and vector control measures are essential for effective 
yellow fever prevention. 
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INTRODUCTION 

Yellow fever (YF) is an acute, mosquito-borne viral hemorrhagic disease caused by 

an RNA virus of the genus Flavivirus (1). It is transmitted to humans mainly through the 

bites of infected Aedes species in Africa and Haemagogus species in South America (2), 

reflecting the complex interactions between viruses, mosquito vectors, nonhuman primates, 

and human populations within their environments. Beyond its biological dynamics, YF has 

historically shaped societies through recurrent outbreaks, the difficulty of managing severe 

cases, and its persistent threat to global health (3). First identified in West Africa in 1927, 

YF is currently endemic in 34 African countries and 13 nations across Central and South 

America (4,5). The World Health Organization (WHO) has set a goal of eliminating yellow 

fever epidemics by 2026 (6). Nevertheless, the disease continues to cause an estimated 

200,000 infections and 30,000 deaths annually, with Africa accounting for about 90% of 

these fatalities (7). Clinically, YF presents with fever, jaundice, hemorrhage, vomiting, and 

multi-organ failure (1). Although only about 15% of infected individuals develop 

symptomatic disease, mortality among these cases can reach nearly 40% within 7–10 days 

of onset (8). 

In Nigeria, yellow fever remains a significant public health concern, with periodic 

outbreaks driven by low vaccination coverage, rapid urbanization, and ecological changes 

(9). The earliest documented case in the country was reported in Lagos in 1864, with 

several outbreaks occurring intermittently until 1996 (9). This was followed by a 21-year 

period without any confirmed cases, before the re-emergence of yellow fever in September 

2017. After yellow fever re-emerged in Nigeria in 2017, the country faced multiple 

outbreak waves. In 2019, Nigeria experienced a surge in yellow fever, with 4,288 suspected 

cases reported across 618 LGAs, affecting all states and the Federal Capital Territory. Of 

these, 227 were laboratory-confirmed, with 31 deaths among confirmed cases, resulting in a 

case fatality rate of 13.7% (10). In 2024, a total of 2,856 suspected cases of yellow fever 

were reported across 627 Local Government Areas (LGAs) spanning all 36 states and the 

Federal Capital Territory. Of these, 30 cases were laboratory-confirmed, including one 

death recorded in Bayelsa State, resulting in a case fatality rate of 3.3% among confirmed 

cases. (11). Bayelsa State reported its first confirmed outbreak in 2024, after previously 

being classified as non-endemic. This study seeks to epidemiologically describe the 2024 
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yellow fever outbreak in Bayelsa State, while also highlighting the immunization campaign 

and entomological findings offering insights essential for strengthening future prevention 

and control efforts. 

Materials and method 

This research was conducted in Bayelsa State, situated in the Niger Delta region of 

Nigeria. It shares boundaries with Rivers State to the east and northeast, Delta State to the 

west and northwest, and the Atlantic Ocean to the south. The state covers a land area of 

about 10,773 km² and has an estimated population of 2,704,515. Administratively, Bayelsa 

is made up of eight Local Government Areas, which include Southern Ijaw, 

Kolokuma/Opokuma, Yenagoa, Nembe, Ogbia, and Sagbama (12). 

A descriptive cross-sectional study was carried out in Bayelsa State between 

January 1 and December 31, 2024. Quantitative data were utilized for the analysis. 

Case-based surveillance data was obtained from IDSR 001C and Surveillance Outbreak 

Response Management and Analysis System (SORMAS) and examined for demographic 

characteristics including age, sex, location, and temporal distribution of cases. In addition 

to the surveillance data, immunization coverage reports were reviewed to assess 

population-level protection, while entomological investigations were analyzed to provide 

insights into vector dynamics and potential transmission risks. 

Case definition 

The Technical Guidelines for Integrated Disease Surveillance and Response (IDSR) 

in Nigeria outline the following standard case definitions: 

Suspected case: Any person with acute onset of fever, with jaundice appearing 

within 14 days of onset of the first symptoms (13) 

Presumptive positive case: A suspected case in whom was found the presence of 

YF IgM antibody in the absence of YF vaccination within the last 30 days before onset of 

illness or positive post-mortem liver histopathology or epidemiological link to a confirmed 

case or an outbreak(13) 

Confirmed case: A presumptive case with one of the following: detection of YF 

IgM by PRNT; detection of four-fold rise in IgM or IgG antibody titers between acute and 

convalescent serum samples or both; detection of YF-specific neutralizing antibodies and 

absence of YF immunization within 30 days before onset of illness or one of the following: 

detection of YF viral genome in blood by polymerase chain reaction (PCR); or detection of 
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YF antigen in blood, liver or other organs by immunoassay; and isolation of YF virus and 

absence of YF immunization within 14 days before onset of illness(13) 

Laboratory: All blood samples collected by the surveillance unit were sent to the 

University of Benin Teaching Hospital (UBTH) laboratory and the National Reference 

Laboratory (NRL), Gaduwa, Abuja, for testing using Immunoglobulin M (IgM) antibody 

assay and Reverse Transcription Polymerase Chain Reaction (RT-PCR). The choice of 

testing platform was based on the interval between symptom onset and sample collection. 

Samples collected within ten (≤10) days of symptom onset were first tested using RT-PCR, 

and if negative, further analyzed with the MAC-ELISA method. Samples collected more 

than ten days after symptom onset were tested directly using the MAC-ELISA assay. Those 

that produced positive, equivocal, or inconclusive results in Nigerian laboratories were 

forwarded to the WHO Regional Reference Laboratory, Institut Pasteur (IP) in Dakar, 

Senegal, for confirmatory testing using Plaque Reduction Neutralization Test (PRNT). 

Yellow fever campaign: The supplementary immunization activity (SIA) was 

implemented in Bayelsa State from 28th January through 8th February 2023. Activities 

conducted before and during the implementation were; National training of trainers 

(NTOT), State level training/LGA and ward level training, microplanning, Advocacy, 

communication and social mobilization (ACSM), logistics and vaccine management, 

readiness assessment, flag off, supportive supervision/Independent monitoring, Adverse 

events following immunization (AEFI) monitoring and daily review meetings. 

Entomological survey: An entomological survey was carried out in two (2) Local 

Government Areas (LGAs) Yenagoa and Kolokuma/Opokuma out of the five LGAs where 

confirmed yellow fever cases were reported. The survey covered five communities: 

Famgbe, Sabagreia, Opokuma, Kaima, and Kalama, with the objective of detecting the 

presence of yellow fever vectors and identifying their breeding sites. A larval survey was 

conducted in 190 households across these communities to collect the larval stages of Aedes 

mosquitoes. This approach enabled the measurement of two key larval indices the House 

Index and the Breteau Index to assess the level of vector infestation in the area. A larval 

index was classified as high when the House Index was ≥4% and/or the Breteau Index was 

≥5%. In addition, Biogent Sentinel (BGS) traps were deployed to collect adult Aedes 

mosquitoes. 

Data management: All data were retrieved and organized in Microsoft Excel, with 

demographic, laboratory, vaccination, and entomological information arranged on separate 
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sheets. The datasets were cleaned and structured to ensure consistency across all key 

variables. Surveillance data were analyzed using SPSS, while other datasets were analyzed 

using Microsoft Excel. 

Results 

Table 1. Sociodemographic characteristics of participants 

A total of 85 suspected Yellow Fever (YF) cases were reported between January and 

December 2024. Of these, 13 tested presumptively positive, and 6 of the presumptive cases 

were subsequently confirmed. 

Variables ​ ​ ​ ​                                             Frequency (%)

 

Age Group (years)​ ​ ​ ​ ​ ​   

>0 – 10​ ​ ​ ​ ​     ​    ​                     32(37.65) 

>10 - 20​ ​ ​ ​                       ​                      ​         25(29.41)​  

>20 - 30​ ​ ​ ​ ​                                             10(11.76)​​   

>30 - 40​ ​ ​ ​ ​                                             8(9.41)​   

>40 - 50​ ​ ​ ​ ​                                             3(3.53)​   

>50&above​ ​ ​ ​ ​                                             7(8.16) ​                                    

Mean age ± SD​ ​ ​                                                        19.21 ± 16.33 

Gender​  

Female​​ ​ ​ ​                      ​                                 42(49.41) 

Male​ ​ ​ ​ ​ ​                        ​                  43(50.59)​  

Test Outcome  

Negative​ ​ ​ ​ ​                                           72 (84.71)  

Positive ​ ​ ​ ​ ​                                            13 (15.29) 

Living Status  

Alive​ ​ ​ ​ ​ ​              ​                    82 (96.47)  

Dead ​ ​ ​ ​ ​                                                        3 (3.53) 

Vaccination status 

Vaccinated                                                                                               21(24.71%) 

Unvaccinated                                                                                            22(25.88%) 

Unknown                                                                                                 42(49.41%) 

LGA 
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Urban                                                                                                      40(47.05) 

Rural                                                                                                        45(52.94) 

 

1(CFR=16.7%) death out of the 6 confirmed cases reported. Males were 

43(50.59%), within the age group ≤ 10 years were the highest 32(37.65%) amongst 

suspected cases and rural LGAs had the highest number of suspected cases 45(52.94%). 

 

 

 

Figure1. Epidemiological curve showing distribution of cases according to 

epidemiological week in 2024. [Week 22 as shown on the curve had the highest number of 

cases reported with 5 confirmed cases why week 37 had 1 confirmed case. Presumptive 

positive was reported in week 11, 22, 24 and 37 respectively.] 
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Panel 1.LGA distribution of confirmed cases and death(L), age sex distribution of 

confirm cases(R). [Kolokuma/Opokuma had 2 confirmed cases, while Yenagoa LGA had 

one confirmed case and the only death amongst confirmed cases during the outbreak. 4 

confirmed cases were males, 11-20 age group had 3 confirm cases] 
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The yellow fever SIA recorded a total of 1,563,180 persons vaccinated with 

1,641,330 doses of yellow fever vaccine out of which 2,473 children between 9 months to 

23 months received yellow fever vaccine for the first time. The Bayelsa state yellow fever 

administrative coverage for the February 2023, Campaign was 87%, LGA-level 

performance varied from 48% in Kolokuma /Opokuma LGA to 104% in Nembe LGA 

(Panel 2). 

Panel 2. Administrative Coverage of Yellow fever vaccination by LGA (9 Months - 

44Yrs) (L), LGA/Ward coverage (%) of confirm cases reported in the outbreak (R). 

[Ward level performance in areas where confirmed cases were recorded varied from 

25% in Igbedi to 120% in Amassoma 3. The 2 cases in Kolokuma/Opokuma LGA reported 

in Igbedi and Sampou/Kalama ward were reported to have been vaccinated]. 

 

 

Figure 2. Map of Bayelsa State showing LGA with confirm YF cases 
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Table 2. Household and Container productivity of Aedes species per community 
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Panel 3. Larval indices across the communities visited(L), summary of modified 

human landing catch (mHLC) and biogent Sentinel Trap. 

[Three Aedes species; Aedes albopictus, Ae. luteocephalus and Ae. simpsoni 

complex. Aedes albopictus emerged as the most dominant and diverse species. In Kalama, 

Opokuma, and Sabagreia, yellow fever vectors were found in the residence of presumptive 

positive and confirmed cases, indicating that Aedes albopictus may be the disease's primary 

vector in the LGAs surveyed] 

Discussion 

This study investigates the 2024 Yellow Fever outbreak in Bayelsa State, examining 

its occurrence in relation to person, place, and time, and highlighting findings from the 

immunization campaign and entomological assessments. Despite the 2023 mass vaccination 

campaign and maintaining active surveillance, the state reported an outbreak of YF. 

The study revealed that Yellow Fever (YF) cases were predominantly recorded 

among young individuals, especially those aged 11–20 years, with males accounting for 

most of the confirmed cases (Panel 1). This finding aligns with previous studies conducted 

in Nigeria (14). Confirmed cases were reported in five out of the eight Local Government 

Areas (LGAs) in the state, with Kolokuma/Opokuma LGA recording the highest number. 

The occurrence of YF in this areas is consistent with its known association with rainforest 

and swampy regions of Nigeria (15). The outbreak started in the month of May, while only 

one case was reported in September (Fig. 1). Previous studies in Nigeria have shown that 

YF transmission peaks during the rainy season, a period marked by increased mosquito 

populations and intensified farming activities that heighten human exposure to Aedes 

mosquitoes (14,15). One death was recorded among the confirmed cases, resulting in a case 

fatality rate (CFR) of 16.7% (Tab. 1). Although the CFR observed in this study is slightly 

lower, it remains comparable to findings from other studies, which report rates ranging 

from 20% to 60% (16). 

The February 2023 Yellow Fever vaccination campaign achieved an impressive 

administrative coverage of 87%, reflecting a generally successful implementation across the 

state. According to WHO, a minimum coverage of 80% is required to achieve herd 

immunity against Yellow Fever, indicating that the campaign effectively met this target 

(17). Despite this achievement, Kolokuma/Opokuma LGA, which recorded the highest 

number of confirmed cases, had the lowest vaccination coverage at 40%. Ward-level data 

further showed high coverage in most areas with confirmed YF cases, except for the two 
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wards within Kolokuma/Opokuma (Panel 2). Interestingly, case-based surveillance data 

revealed that the confirmed cases in this LGA had been vaccinated during the campaign. 

Studies show that yellow fever (YF) outbreaks can occur even in populations with 

documented immunization, although such events are uncommon. Despite the high 

effectiveness of the YF vaccine providing approximately 95% protection within 30 days 

breakthrough infections may arise due to individual variations in immune response, timing 

of vaccination, or gaps in population-level immunity(18). 

The communities surveyed in this study were mainly riverine and agrarian, 

featuring rainforest and swampy vegetation typical of Bayelsa State. Aedes species were 

identified in several households, with 6.31% of households and 11.06% of containers 

testing positive for Aedes larvae. Similar to findings from previous studies, Yellow Fever 

outbreaks have been reported in agricultural communities with swampy environments (19), 

although household larval indices observed in other regions of Nigeria were generally 

higher (15) (Tab. 2). The most common breeding sites identified included plastic water 

storage covers, water containers, discarded plastic cans, drinking bottles, used motorcycle 

tyres, and plant axils. This observation aligns with earlier reports that also detected Aedes 

larvae in plastic containers and plant axils (15). Epidemic risk is considered high when 

larval indices exceed the standard thresholds Container Index ≥3%, House Index ≥4%, 

and/or Breteau Index ≥5. The elevated larval indices recorded across all surveyed 

communities therefore indicate a significant potential for Yellow Fever transmission. Aedes 

albopictus was found to be the most dominant and widespread species, suggesting it may 

serve as the primary vector sustaining transmission during the outbreak. Evidence from 

studies conducted both within and outside Nigeria further supports that the presence of 

Aedes mosquitoes increases the likelihood of local Yellow Fever transmission (15,17) 

(Panel 3). 

This study has some limitations. The reliance on secondary data may have led to 

underestimation of the true number of cases due to potential gaps in the surveillance 

system. In addition, the entomological survey was conducted in only two LGAs, which may 

limit the generalizability of vector-related findings to other areas. However, these 

limitations are unlikely to substantially affect the overall interpretation of the results, as the 

findings remain consistent with existing evidence from similar studies.  

Bayelsa State experienced a yellow fever outbreak despite ongoing immunization 

efforts. The entomological survey identified the presence of Aedes mosquitoes, indicating 
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an increased risk of transmission in the area. This outbreak highlights the role of multiple 

risk factors and reinforces the need for a multidisciplinary One Health approach to prevent 

future occurrences. 

We recommend that relevant health authorities strengthen One Health collaboration 

and implement targeted interventions to prevent Yellow Fever outbreaks in both endemic 

and non-endemic areas. Key priorities include improving immunization coverage, 

strengthening surveillance systems, conducting regular entomological surveys to identify 

high-risk areas, implementing effective vector control measures, eliminating mosquito 

breeding sites within communities, and promoting sustained public awareness on Yellow 

Fever prevention. 

Competing interests 

The authors declare no competing interests. 

Author’s contributions 

All authors have read and agreed to the final manuscript. 

Acknowledgements 

The authors acknowledge the Bayelsa State Ministry of Health, the State Primary 

Healthcare Board, the Epidemiology Unit, the Disease Surveillance and Notification 

Officers, the WHO Bayelsa State Office, and the Nigeria Centre for Disease Control and 

Prevention (NCDC) for their support and collaboration. 
 

References 
1.​ Guarner J, Hale GL. Four human diseases with significant public health impact caused by 

mosquito-borne flaviviruses: West Nile, Zika, dengue and yellow fever. Semin Diagn Pathol. 2019 
May 1; Emerging infections issue36(3):170–6. doi:10.1053/j.semdp.2019.04.009 

2.​ Musso D, Rodriguez-Morales AJ, Levi JE, Cao-Lormeau VM, Gubler DJ. Unexpected outbreaks of 
arbovirus infections: lessons learned from the Pacific and tropical America. Lancet Infect Dis. 2018 
Nov 1;18(11):e355–61. doi:10.1016/S1473-3099(18)30269-X PubMed PMID: 29934112. 

3.​ Monath TP, Vasconcelos PFC. Yellow fever. J Clin Virol. 2015 Mar 1;64:160–73. 
doi:10.1016/j.jcv.2014.08.030 

4.​ Mensah EA, Gyasi SO, Nsubuga F, Alali WQ. A proposed One Health approach to control yellow 
fever outbreaks in Uganda. One Health Outlook. 2024 May 23;6(1):9. 
doi:10.1186/s42522-024-00103-x 

5.​ WHO. Yellow fever [Internet]. 2023 [cited 2025 Aug 30]. Available from: 
https://www.who.int/news-room/fact-sheets/detail/yellow-fever 

6.​ Ndeffo-Mbah ML, Pandey A. Global Risk and Elimination of Yellow Fever Epidemics. J Infect Dis. 
2020 Jun 11;221(12):2026–34. doi:10.1093/infdis/jiz375 

Copyright © 2026 by the authors 
547 



Journal of Contemporary Academic Research and Methodologies (JCARM) 
Volume 1 | Issue 4 | May 2026 

7.​ Gianchecchi E, Cianchi V, Torelli A, Montomoli E. Yellow Fever: Origin, Epidemiology, Preventive 
Strategies and Future Prospects. Vaccines. 2022 Feb 27;10(3):372. doi:10.3390/vaccines10030372 
PubMed PMID: 35335004. 

8.​ Servadio JL, Muñoz-Zanzi C, Convertino M. Estimating case fatality risk of severe Yellow Fever 
cases: systematic literature review and meta-analysis. BMC Infect Dis. 2021 Aug 16;21(1):819. 
doi:10.1186/s12879-021-06535-4 

9.​ WHO. Yellow Fever – Nigeria [Internet]. 2021 [cited 2025 Sep 3]. Available from: 
https://www.who.int/emergencies/disease-outbreak-news/item/2021-DON336 

10.​ NCDC. Nigeria Centre for Disease Control and Prevention [Internet]. 2019 [cited 2025 Sep 4]. An 
update of Yellow Fever outbreak in Nigeria. Available from: 
https://ncdc.gov.ng/diseases/sitreps/?cat=10&name=An%20update%20of%20Yellow%20Fever%20o
utbreak%20in%20Nigeria 

11.​ NCDC. Nigeria Centre for Disease Control and Prevention [Internet]. 2024 [cited 2025 Sep 4]. An 
update of Yellow Fever outbreak in Nigeria. Available from: 
https://ncdc.gov.ng/diseases/sitreps/?cat=10&name=An%20update%20of%20Yellow%20Fever%20o
utbreak%20in%20Nigeria 

12.​ Bayelsa State government Secretariat. Culture and Tourism | Bayelsa State [Internet]. 2024 [cited 
2025 Sep 8]. Available from: https://bayelsastate.gov.ng/culture-and-tourism/ 

13.​ NCDC. National Guidelines for Yellow Fever Preparedness and Response [Internet]. 2019. Available 
from: https://ncdc.gov.ng/themes/common/docs/protocols/118_1581155661.pdf 

14.​ Nwachukwu WE, Yusuff H, Nwangwu U, Okon A, Ogunniyi A, Imuetinyan-Clement J, et al. The 
response to re-emergence of yellow fever in Nigeria, 2017. Int J Infect Dis. 2020 Mar 1;92:189–96. 
doi:10.1016/j.ijid.2019.12.034 PubMed PMID: 31935537. 

15.​ Ejikeme AR, Adeke AS, Uba N, Bunyoga D, Hassan S, Samson E, et al. Yellow fever outbreak in 
Ebonyi State, Nigeria, May-August 2019. PAMJ-One Health. 2022 Feb 9;7(18). 
doi:10.11604/pamj-oh.2022.7.18.32558 

16.​ Adogo LY, Ogoh MO. Review Article: Yellow fever in Nigeria: A review of the current situation. Afr 
J Clin Exp Microbiol. 2020;21(1):1–13. doi:10.4314/ajcem.v21i1.1 

17.​ WHO. Yellow Fever - West and Central Africa [Internet]. 2021 [cited 2025 Aug 30]. Available from: 
https://www.who.int/emergencies/disease-outbreak-news/item/yellow-fever---west-and-central-africa 

18.​ Kassy WC, Ochie CN, Ndu AC, Agwu-Umuahi OR, Ibiok CN, Ogugua IJ, et al. A Systematic 
Review of Yellow Fever Outbreaks and Public Health Responses in Nigeria. Niger Med J J Niger 
Med Assoc. 64(4):427–47. doi:10.60787/NMJ-64-4-294 PubMed PMID: 38952887; PubMed Central 
PMCID: PMC11214706. 

19.​ Akar SE, Nwachukwu W, Adewuyi OS, Ahumibe AA, Akanimo I, Okunromade O, et al. 
Epidemiology of Yellow Fever in Nigeria: Analysis of Climatic, Ecological, Socio-Demographic, 
and Clinical Factors Associated with Viral Positivity Among Suspected Cases Using National 
Surveillance Data, 2017–2023. J Epidemiol Glob Health. 2025 Jan 20;15(1):2. 
doi:10.1007/s44197-025-00341-w 

 

Copyright © 2026 by the authors 
548 



Journal of Contemporary Academic Research and Methodologies (JCARM) 
Volume 1 | Issue 4 | May 2026 

© 2026 by the authors. Submitted for possible open access publication under the terms 
and conditions of the Creative Commons Attribution (CC BY) license 
(https://creativecommons.org/licenses/by-nc-sa/4.0/). 

Copyright © 2026 by the authors 
549 

https://creativecommons.org/licenses/by-nc-sa/4.0/

