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Introduction: Population factors such as urbanization, socio-economic, and environmental factors are driving 

forces for emerging/re-emerging zoonotic diseases in Cameroon. To inform preparedness and prioritization 

efforts, this study mapped out epidemiological data (including prevalence) of zoonotic diseases occurring in 

Cameroon between 2000 and 2022 by demographic factors. 

Methods: Following the PRISMA guidelines, a protocol was registered in the PROSPERO database 

(CRD42022333059). Independent reviewers searched the PubMed, Embase, CINAHL, Cochrane, and Scopus 

databases on May 30, 2022 for relevant articles; duplicates were removed, and the titles, abstracts, and full 

texts were screened to identify eligible articles. 

Results: Out of 4142 articles identified, 64 eligible articles were retrieved in the database search and an additional 

12 from the cited literature ( N = 76). Thirty-five unique zoonoses (viral, bacterial, and parasitic) were indexed, 

including Cameroon priority zoonoses: anthrax, bovine tuberculosis, Ebola and Marburg virus disease, highly 

pathogenic avian influenza, and rabies. The number of studies varied by region, ranging from 12 in the Far 

North to 32 in the Centre Region. The most reported were as follows: brucellosis (random-effects pooled estimate 

proportion (effect size), ES 0.05%, 95% confidence interval (CI) 0.03–0.07; n = 6), dengue (ES 0.13%, 95% CI 

0.06–0.22; n = 12), avian and swine influenza virus (ES 0.10%, 95% CI 0.04–0.20; n = 8), and toxoplasmosis (ES 

0.49%, 95% CI 0.35–0.63; n = 11), although I 2 values were greater than 75%, thus there was high inter-study 

heterogeneity ( P < 0.01). 

Conclusions: This understanding of the distribution of emerging and re-emerging zoonotic threats in Cameroon 

is vital to effective preventive and resource prioritization measures. 
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. Introduction 

Over time, interactions between humans, animals, and their envi-
onment have changed significantly, leading to the heightened threat
f infectious diseases, with some emerging and others re-emerging [1] .
 majority (61%) of emerging infectious diseases have an animal ori-
in, with animals either acting as reservoirs, vectors, or hosts of these
athogens that are transmissible to humans [2] . Zoonotic diseases in-
olve a wide range of pathogens (bacteria, viruses, parasites, fungi, pro-
ozoa, and non-viral agents) [3] , and their emergence and re-emergence
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re driven by population factors such as urbanization, food systems, so-
iocultural behaviours, economic influences, and environmental factors
ike agriculture, deforestation, and climate change [4 , 5] . Zoonotic dis-
ases are associated with considerable morbidity and mortality, espe-
ially in low-resource settings that experience significant economic and
ocietal losses as animal health and agricultural productivity are threat-
ned [3] . In addition, zoonoses represent a serious global health secu-
ity threat, as seen with the COVID-19 pandemic [1] . In resource-poor
ettings like Cameroon, detecting and responding to emerging infectious
iseases, including zoonotic disease threats, can be daunting. It is impor-
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b  
ant to devise effective and targeted interventions that assist prevention
trategies through informing/educating public health leaders, veterinar-
ans, environmental officers, communities, and other One Health actors
6] . 

Approximately 70% of residents in Cameroon are involved in small-
cale agriculture. Cameroon has a geostrategic position in the Central
frican sub-region (Economic Community of Central African States, EC-
AS) and is bordered by six countries including Nigeria and the Republic
f the Congo. Coupled with its diverse landscape ranging from forests
o plains, Cameroon is an ideal location for exploring risk from a broad
ange of zoonotic threats [7] . Also, a portion of the Congo Basin —a
istorical hotspot for zoonotic emergence —is located in the southern
egion of Cameroon. This risk is enhanced due to the typical hunting
nd butchering activities, consumption of bush animals, livestock hus-
andry, and frequent contact with wild animals [8 , 9] . 

The Congo Basin region is home to one of the largest and most bio-
ogically diverse rainforests in the world. It has a huge forest population
f non-human primates and other animal reservoirs of potential and ac-
ual human pathogens. The region is believed to be the origin of several
mportant emerging human viruses, including HIV, multiple arthropod-
orne viruses (including chikungunya virus, Zika virus, Usutu virus, and
rimean–Congo haemorrhagic fever virus), monkeypox virus, and Ebola
irus; a recent rhabdovirus called Bas-Congo virus also originated from
his area [10] . Repeated sporadic outbreaks of Ebola and evidence that
ifferent HIV lineages have been independently transmitted to humans
rom their primary animal hosts multiple times in the past, indicate that
here remains a persistent threat of not only the emergence in humans of
ovel viruses, but also the continuing re-emergence of globally relevant
nfectious pathogens. 

Specific details of the burden of zoonotic diseases in Cameroon are
ot well understood. Epidemiological data on various zoonotic diseases
cross different health districts of Cameroon are abundant in the litera-
ure [11 , 12] , and there are some systematic reviews of specific zoonotic
iseases like leptospirosis and monkeypox [13 , 14] , as well as groups
f zoonotic diseases like those caused by bacterial and viral infections,
rom Africa as a whole [15] . The national zoonoses programme, unify-
ng the approaches to the risk management of these threats, was estab-
ished in 2014. In 2016, the programme produced a prioritization list
or zoonotic diseases, five of which were set as top priorities using a
emi-quantitative review approach: anthrax, bovine tuberculosis, Ebola
nd Marburg virus disease, highly pathogenic avian influenza, and ra-
ies [7] . There is no comprehensive report of all zoonoses groups in
ameroon. 

A synopsis of epidemiological data on zoonotic diseases would be a
aluable step in understanding, through an evidence-based systematic
earch and synthesis of published findings, the threat pathogen expo-
ures of Cameroonian communities related to zoonotic diseases. This
ould provide a basis to inform zoonotic disease prioritization and the

dentification of capacity and community awareness to prevent and pre-
are for zoonotic outbreaks. This systematic review and meta-analysis
as conducted to determine the prevalence and distribution of prior-

ty and other zoonoses reported in humans and animals (with evidence
f human transmission) in Cameroon between January 2000 and May
022. 

. Materials and methods 

.1. Protocol registration 

The protocol for this systematic review was developed following the
referred Reporting Items for Systematic Reviews and Meta-analyses
PRISMA) guidelines [16] ( Supplementary Material File S1 ); this re-

iew has been registered in the International Prospective Register of
ystematic Reviews of the National Institute for Health Research (NIHR,
K) (PROSPERO ID: CRD42022333059). 
85 
.2. Evidence gathering 

The peer-reviewed literature was searched across six databases: Em-
ase, PubMed, CINAHL, Scopus, African Index Medicus, and Cochrane.
he search was conducted on May 30, 2022, using the following key-
ords: (emerging OR new OR re-emerging OR neglect ∗ ) AND ( “zoonotic
isease ∗ ” OR “animal disease ∗ ” OR vector-borne OR “cross-species
ransmission ” OR “interspecies transmission ” OR rabies OR anthrax OR
avian influenza ” OR Ebola OR Marburg OR “Bovine tuberculosis ” OR
Lassa Fever ” “Yellow Fever ” OR “Crimean-Congo Hemorrhagic Fever ”
R Plague OR “Yersinia pestis ” OR Leptospirosis OR “Nipah virus ”) AND

Cameroon) ( Supplementary Material File S2 ). Additional evidence

as obtained from the grey literature, including reports from the World
ealth Organization (WHO) Disease Outbreak News, health district and
ountry reports (District Health Information Software 2 and National
oonoses Program database), and expert network consultations. 

.3. Eligibility criteria 

Studies were included if they (1) reported zoonoses data and were
ublished between January 1, 2000, and May 30, 2022; (2) involved
uman subjects of any age and animals related to human infections;
3) the study population was from any of the 10 regions of Cameroon
Adamawa, Centre, East, Far North, Littoral, North, North West, South,
outh West, and West regions); (4) the study was published in English;
nd (5) the article included an abstract and full text; this latter require-
ent was waived for the grey literature, such as district and government

eports. All types of study designs except case reports were considered. 
Unpublished studies, conference abstracts, protocols, reviews, let-

ers, interventions (trials), studies conducted in other countries involv-
ng travellers from Cameroon, and animal diseases that are not known
o be transmissible to humans were excluded. 

.4. Outcome measures 

Outcomes abstracted from the retrieved articles included the follow-
ng: for each represented zoonotic disease, when available, the total
ases per year by district; case incidence by year, by district; disease
revalence by year (cross-sectional seroprevalence studies), by district;
ortality rate by year among incident cases, by district; demographics of

hose directly impacted (cases and communities/region with case load);
ource of transmission and reservoir connected to the crossover event
r vector; and for human-to-human or human–vector–human outbreaks
efined as five or more cases within 30 days, the days between the first
ase and last case, days between the first case and having attained half
f the cases, and estimated incubation period. 

Additionally, narratives around spillover events were captured,
here applicable (how the spillover happened and how it was con-

rolled). From this, themes were identified and tagged. 

.5. Data abstraction and risk of bias 

Selected articles were imported into Rayyan software, a semi-
utomated web and mobile-based tool for systematic reviews [17] . The
oftware identified duplicates, and one of the authors verified and re-
oved the duplicates. Two authors (N.B.T. and F.S.W.) independently

creened the titles and abstracts, based on the eligibility criteria stated
bove to validate their selection, and screened the full text for se-
ected articles. A third author (D.N.) resolved all conflicts after the ti-
le/abstract screening and again after full-text screening. The team de-
eloped a standardized data abstraction form coherent with the study
bjectives and outcome measures. This data abstraction template was
ilot-tested on a subset of articles and then tested for face and construct
alidity. 

The risk of bias across studies was assessed using the tool developed
y Hoy and colleagues [18] , a method that relies on the GRADE work-
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ng group (Grades of Recommendation, Assessment, Development and
valuation) and Cochrane approaches. The tool assesses external valid-
ty (items 1–4), for example “Was some form of random selection used

o select the sample, OR, was a census undertaken? ” and internal validity
items 5–10), for example “Was the study instrument that measured the

arameter of interest shown to have reliability and validity (if necessary)? ”

or each study, where a score of 1 was given if the item was reported, 0
f it was not reported, and 0.5 for ‘no information’ ( [18] p.4). N.B.T. and
.N. independently scored the studies, and the risk of bias was classified
s low (8.5–10), moderate (5–8), or high (0–5.5). 

.6. Data synthesis 

The management of abstracted data was accomplished in Microsoft
xcel 2021. Meta-analysis was considered only when the level of bias
nd data harmonization were appropriate. An a priori power analysis for
he test of significance of the variance component for each abstracted
utcome was conducted for zoonotic diseases with at least five ( k ) re-
orted studies, with the following parameters: degrees of freedom, df,
 – 1 = 4; significance level, 𝛼 = 0.5; the standard difference for the
ifference between disease proportions and mean, standard deviation
SD) = 6; and variance component, 𝜏2 = 0.24 [19] . Thus, a power of
3.0% was obtained for a test of variation using five studies. Ngaya
nd colleagues [20] developed a Stata command (metaprop) for preva-
ence studies, which was employed in the present study to compute the
5% confidence intervals (CI) using the Wilson score interval, because
ome case counts were expected to be close to zero. Also, Freeman–
ukey double arcsine transformation was used to account for variance
etween studies, and the I 2 statistic was used to assess the heterogeneity
f the studies by zoonotic disease [20] . The power analysis was done us-
ng IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA) and
he meta-analysis was conducted using Stata/BE 17.0 (StataCorp LLC,
ollege Station, TX, USA). 

ArcGIS Pro version 3.0.0 (Esri Inc.) was used to produce map visu-
lizations of the data, and shapefiles were obtained through DIVA-GIS
patial data repository, with GADM version 1.0 (Database of Global Ad-
inistrative Areas) as the primary source. 

. Results 

In total, 4142 articles were identified from the different databases
Embase = 1841; PubMed = 1231; CINAHL = 74; Scopus = 967; African
ndex Medicus = 0; and Cochrane = 29), of which 816 were duplicates.
fter screening, 64 articles were included for data abstraction and 12
ere included from the literature cited in the articles retained for full-

ext screening, such as systematic reviews; overall, 76 studies were in-
luded for data synthesis ( Figure 1 ). 

.1. Characteristics of the included studies 

All of the studies employed a cross-sectional study design and in-
olved both males and females. Fifty-two percent involved humans
lone (0–80 years), 42% involved animals alone (cattle, non-human
rimates, sheep, goats, dogs, cavies, bats, birds, and swine), and 3%
ad both animal and humans as the study population. The studies
panned all 10 regions, however the number of studies varied by re-
ion: Adamawa = 17, Centre = 32, East = 18, Far North = 12, Lit-
oral = 17, North = 13, North West = 21, South = 21, South West = 18,
nd West = 20. A majority of the studies targeted specific health districts
nd communities and were not necessarily representative of the regions.
n total, 35 zoonotic diseases were reported: viral (Marburg, Ebola, avian
nd swine influenza, monkeypox, rabies, Nipah virus, enteroviruses, hu-
an T-lymphotropic virus, and other simian retrovirus diseases); bacte-

ial (leptospirosis, Q fever, bovine tuberculosis, brucellosis, ehrlichiosis,
yme disease, rickettsiosis); parasitic (myiasis, paragonimiasis, toxocari-
sis, toxoplasmosis); and other vector-borne viral zoonoses (Rift Valley
86 
ever, West Nile, dengue, Zika, yellow fever, Crimean–Congo haemor-
hagic fever, chikungunya, Usutu, o’nyong-nyong fever, Wesselsbron,
emliki Forest, Tahyna, Sindbis, Spondweni, Middleburg virus infec-
ions) ( Table 1 , includes references). 

.2. Viral zoonotic diseases reported 

Several of the studies that reported viral zoonotic diseases inves-
igated these in animals and only a few involved human participants
8/27). Studies of zoonotic infections found a broad range of diseases,
ith a sample size ranging from 35 (in a family-based investigation of
uman T-lymphotropic virus (HTLV) subtype 3 and other simian retro-
iruses in a Bakola Pygmy 60-year-old man who had a positive test:
4.3% tested positive for HTLV-1 and 25.7% HTLV-2, and 14.3% for
imian foamy virus (SFV)) to 4478 (domestic birds sampled between
016 and 2018 in Adamawa, Centre, South, and West Regions for highly
athogenic avian influenza A (H5N1) with a positivity rate of 7.3%). Be-
ween 2009 and 2012, some studies reported low proportions of swine
u (H1N1) among commercial pigs and birds (0.6–5.6%) and humans
5.2%) in the Centre, Littoral, North, and West Regions. In a study by
teffen et al., 1.3% of the 240 healthy individuals tested in the South Re-
ion, tested positive for antibodies against Ebola virus (formerly Ebola
aire). A majority of dogs (66%) presenting at veterinary clinics in the
entre, East, Littoral, North West, and West Regions (2010–2016) tested
ositive for rabies virus. A study conducted in October 2017 in the Cen-
re and South Regions among 125 healthy individuals working at a pri-
ate sanctuary and living in villages around the sanctuary, reported

vidence of monkeypox infection; 34.4% of individuals who had never
eceived the smallpox vaccine compared to 6.3% of those who had previ-
usly received the smallpox vaccine, tested positive for antibodies (IgG)
gainst monkeypox. 

.3. Bacterial zoonotic diseases reported 

Overall, seven bacterial zoonoses were reported in the included stud-
es ( n = 13). The prevalence of brucellosis among cattle and other
ivestock has predominantly been investigated, and a majority in the
damawa region (5/6), with a period prevalence of 1.3% in Vina Divi-
ion, Adamawa (January–November 2013) to 12.6% in Bamenda, North
est (February 2017–January 2018) among pastoral cattle. In two stud-

es conducted by Ndip and colleagues in 2001 and 2003, patients pre-
enting at the Cameroon Development Corporation Central Tiko Clinic
nd Mount Mary Health Centre in the South West tested positive for
ntibodies against spotted fever (rickettsiosis) attributed to Rickettsia

fricae and Rickettsia conorii , with a prevalence of 6.0% (7/118) and
2.1% (75/234), respectively. Compared to a cross-sectional survey in
pril–May 2008 of a sample of cattle from abattoirs in the North West
nd West (35 292), with a reported bovine tuberculosis positivity rate
f 45.6% and 14.4%, respectively, a similar study performed in April
012–October 2013 in a reduced sample (2346) resulted in the follow-
ng proportions: North West (2.8%), Adamawa (7.7%), North (21.3%),
ar North (13.1%). 

.4. Parasitic zoonotic diseases reported 

For studies that reported toxoplasmosis prevalence, positivity rates
or prior infections (IgG) were greater than 20%. Most of these studies
ocused on pregnant women visiting different clinics in their first, sec-
nd, or third trimester. In one such study performed in April–June 2014,
f 643 pregnant women (age 27.1 ± 2.51 years, 39.5% second trimester
nd 50.7% third trimester) presenting at Penka-Michel and Menoua clin-
cs, West Region, 35.8% were seroreactive. Similarly, a January–April
015 study at Douala Regional Hospital and two private clinics, revealed
hat 78.6% were seroreactive. In June 2019–May 2020, Ayeah and col-
eagues investigated for the presence of antibodies against Toxoplasma

ondii in neonates in two hospitals in the Centre Region via cord blood
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Table 1 

Characteristics of the included studies. 

Citation (author, 

year) 

Setting Study period Study population Study design Sampling Infectious agent or 

disease 

Viral zoonoses 

Njouom et al., 

2008 [1] 

North (Malape Garoua; 

peri-urban), Far North 

(Maroua and Vele; urban) 

February–March 

2006 

246 ducks (domestic) CS; three 

outbreaks 

Simple random sampling; 

throat and cloacal swabs 

Avian influenza A 

(H5N1) 

Monamele et al., 

2019 [2] 

Adamawa, North West, 

South West, Centre, 

Littoral, East, South; 

market/farm, rural/ 

urban/peri-urban 

May 2016–March 

2017 

147 poultry (domestic) and 

663 exposed humans 

(presence in a 

farm/market; 0.5–80 years, 

mean 31 years, 25% 

female) 

CS, outbreak Simple random sampling; 

throat and cloacal swabs for 

ducks and swabs for humans 

Avian influenza A 

(H5N1) 

Wade et al., 

2018a [3] 

Adamawa, Centre, South, 

West; farm, peri-urban 

May 2016–June 

2017 

4478 poultry (domestic) CS, outbreak Simple random sampling; 

swabs, eggs, tissues, 

dropping samples 

Avian influenza A 

(H5N1) clade 2.3.2.1c 

virus 

Wade et al., 

2018b [4] 

Far North; market, rural January 2017 122 birds (peri-domestic) CS, outbreak Non-specified sampling; 

tracheal and cloacal swabs 

Avian influenza A 

(H5N8) 

Snoeck et al., 

2015 [5] 

North West; small-scale 

(backyard) farms, 

peri-urban 

May–June 2011 197 pigs (2–26 months, 

mean 8.8 months) 

CS Simple random sampling; 

venous blood samples 

Influenza A virus (H1N1) 

Larison et al., 

2014 [6] 

Centre, West, North, and 

Far North; rural 

December 

2009–August 2012 

325 pigs, 582 domestic 

birds, 1479 wild birds 

CS Stratified random sampling; 

nasal swabs and venous 

blood samples 

Influenza A virus 

(pH1N1) 

Njabo et al., 

2012 [7] 

Centre and North; villages 

and farms, rural 

December 

2009–April 2010 

109 pigs CS Simple random sampling; 

nasal swabs and venous 

blood samples 

Influenza A virus 

(pH1N1) 

Njouom et al., 

2012 [8] 

Centre (5 sites), Littoral (3 

sites), North (2 sites), West 

(4 sites); sentinel sites 

(private and public health 

clinics, urban) 

January–December 

2009 

561 patients with 

influenza-like symptoms 

(1.2 months–75 years, 

median 6 years, 48.7% 

female) 

CS Convenience sampling; 

throat/ nasopharyngeal swab 

samples; inclusion criteria: 

sudden onset of fever 

(temperature > 38°C) and 

cough or sore throat, with 

the onset of symptoms within 

the prior 5 days 

Influenza virus, human 

rhinovirus, parainfluenza 

virus, enterovirus, 

human coronavirus 

(HCoV), human 

metapneumovirus 

(hMPV) 

De Nys et al., 

2018 [9] 

National (10 regions) November 

2015–August 2017 

2018 frugivorous and 

insectivorous wild bats 

CS Stratified random sampling; 

venous blood samples 

Ebola virus (Zaire) 

Steffen et al., 

2019 [10] 

South (Djoum, Ebolowa, 

Sangmelima); peri-urban 

2011–2012 240 individuals CS Convenience sample; venous 

blood samples 

Ebola virus (Zaire) 

Harvala et al., 

2011 [11] 

South and East; rural/ 

peri-urban 

2006–2009 54 wild-living NHPs (27 

chimpanzees, 27 gorillas) 

CS Convenience sampling; faecal 

samples 

Enteroviruses (types 

A–D) 

Harvala et al., 

2014 [12] 

South and East; rural/ 

peri-urban 

2010–2011 99 wild-living NHPs 

(chimpanzees, gorillas, 

bonobos) 

CS Convenience sampling; faecal 

samples 

Enteroviruses (types 

A–D) 

Sadeuh-Mba 

et al., 2014a 

[13] 

Centre (Mfou HD: primate 

sanctuary and zoo); 

rural/urban 

June 2006–October 

2008 

615 wild-born NHPs (99 

zoo and 516 wild; 

chimpanzees, gorillas, 

monkeys) 

CS Convenience sampling; faecal 

samples 

Enteroviruses (types 

A–D) 

Van Nguyen 

et al., 2014 [14] 

South and East; rural 2008–2012 113 wild-living NHPs (102 

mandrills, 7 mangabeys, 4 

monkeys) 

CS Convenience sampling; faecal 

samples 

Enteroviruses (types A–H 

and J) 

Zheng et al., 

2010 [15] 

East and West; rural Not specified 402 primate hunters 

(18–64 years old, mean 36 

years, 50.2% female, 5.1% 

Baka) 

CS Convenience sampling; 

venous blood samples 

HTLV 

Calattini et al., 

2011 [16] 

South (Campo); rural 2004–2008 35 family members of an 

HTLV-3-infected person 

(11–65 years, mean 39 

years, 54.1% female); 

Bakola Pygmy tribe 

CS Family-tracing; venous blood 

samples 

HTLV and Simian foamy 

virus 

Guagliardo 

et al., 2020 [17] 

Centre (Mfou HD: primate 

sanctuary, Metet, Nzdefidi, 

Ndangueng I, and Nkilzok 

I); rural 

October 2017 125 individuals (45 

primate sanctuary 

employees and 80 

villagers) (18–83 years, 

median 37 years, 50.8% 

born after routine smallpox 

vaccination) 

CS Convenience sample; venous 

blood samples 

Monkeypox virus 

(MPXV) 

Steffen et al., 

2020 [18] 

South (Djoum, Ebolowa, 

Sangmelima); peri-urban 

2011–2012 320 individuals CS Convenience sample; venous 

blood samples 

Marburg virus 

WHO, 2018 [19] Centre (Biyem-Assi HD), 

South West (Akwaya HD), 

East (Bertoua HD), North 

West (Njikwa HD), Far 

North (Fotokol HD); urban 

30 April–30 May 

2018 

1 month–58 years (median 

13 years); 43.7% female 

Outbreak Non-specified sampling Monkeypox virus 

(MPXV) 
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Pernet et al., 

2014 [20] 

East, West, South West, 

North West, Centre, 

Littoral; rural 

February 

2001–January 2003 

44 bats and 487 

individuals (227 

bat-exposed (butchers, 

hunters) and 260 non-bat 

exposed) 

CS Simple random sampling; 

venous blood samples 

Nipah virus 

Courgnaud 

et al., 2004 [21] 

Centre (Yaoundé) and 

South East; hub markets, 

villages, logging 

concessions; urban/rural 

January 1999–July 

2002 

524 NHPs (328 bushmeat 

(monkeys, talapoins, 

gorillas) and 196 pet 

primates) 

CS Convenience sampling; 

venous blood samples 

Primate T-cell 

lymphotropic virus 

(HTLV/STLV) type 1–3 

Sadeuh-Mba 

et al., 2014b 

[22] 

Centre, East, Littoral, 

North West, West; 

veterinary clinics, urban 

2010–2013 91 dogs, 1 monkey, 1 pig CS Convenience sampling; brain 

specimens 

Rabies virus (RABV) 

Sadeuh-Mba 

et al., 2017 [23] 

Centre, East, Littoral, North 

West, West, South West, 

South; urban/peri-urban 

January 

2010–December 

2016 

159 domestic dogs (65.4% 

from the Centre) + 1 cat, 1 

cow, 1 monkey, 1 pig 

CS Convenience sampling; brain 

specimens 

Rabies virus (RABV) 

Betsem et al., 

2011 [24] 

South and East (Dja and 

Campo Maan nature 

reserves); rural/peri-urban 

2006–2011 1321 individuals (356 

Pygmies, mean age 43 

years, 49.7% female; and 

965 Bantus, mean age 51 

years, 48.0% female) and 

198 exposed individuals 

(bitten/scratched by NHP 

in their life) (78 Pygmies 

mean age 50 years, 97.4% 

male; and 120 Bantus, 

mean age 42 years, 95.8% 

male) 

CS Convenience sampling; 

venous blood samples 

Simian foamy virus 

(SFV) 

Calattini et al., 

2004 [25] 

South; rural 2000–2002 36 wild-caught apes and 

monkeys 

CS Convenience sampling; 

venous blood samples 

Simian foamy virus 

(SFV) 

Calattini et al., 

2007 [26] 

South; rural 2004–2005 102 individuals (2–80 

years, mean age 40 years, 

82.4% male); and 85 

exposed individuals 

(bitten/scratched by 

NHPs); Bantu and Pygmy 

CS Convenience sampling; 

venous blood samples 

Simian foamy virus 

(SFV) 

Wolfe et al., 

2004 [27] 

South West, North West, 

West, Littoral, Centre, 

South, and East (9/17 

villages from the Johns 

Hopkins HIV 2001–2003 

survey); rural 

2001–2003 1099/1800 individuals CS Stratified random sampling; 

venous blood samples 

Simian foamy virus 

(SFV) 

Bacterial zoonoses 

Awah Ndukum 

et al., 2010 [28] 

North West (Bamenda), 

West (Dschang) abattoirs; 

urban 

April–May 2008 35 292 cattle (33 835 

Bamenda, 1460 Dschang) 

CS Simple random sampling; 

retropharyngeal/bronchial 

lymph nodes and liver 

tissues, venous blood samples 

Bovine tuberculosis 

( Mycobacterium bovis ) 

Egbe et al., 2017 

[29] 

North West (Bamenda), 

Adamawa (Ngaoundere), 

North (Garoua), and Far 

North (Maroua); abattoirs/ 

market, urban 

April 2012–October 

2013 

2346 cattle (1129 

Bamenda, 935 

Ngaoundere, 122 Garoua, 

160 Maroua) 

CS Simple random sampling; 

venous blood and TB-like 

lesions/ retropharyngeal 

lymph node samples; sample 

size = Lorentz formula with 

5% North West prevalence of 

lesions 

Bovine tuberculosis 

( Mycobacterium bovis ) 

Awah-Ndukum 

et al., 2018a 

[30] 

Adamawa (Tignere, 

Ngaoundere village, 

Meiganga, Tibati, and 

Banyo HDs) and North 

(Guider, Garoua, Poli, and 

Tchollire HDs); peri-urban 

January–June 2014 1031 cattle (82 herds) 

(65% aged 5–8 years, 83% 

female) 

CS Stratified random sampling; 

venous blood samples; 

sample size = Lorentz 

formula using 16% 

prevalence of brucellosis; 

inclusion criteria: only herds 

with ≥ 10 head of cattle that 

are ≥ 2 years old and had 

spent ≥ 1 year in the area 

Brucellosis 

Awah-Ndukum 

et al., 2018b 

[31] 

Adamawa (Ngaoundere); 

abattoir/ regional hospital; 

urban 

August 2015–March 

2016 

590 cattle and 816 exposed 

humans (107 abattoir 

personnel and 709 

pregnant women) 

CS Simple random sampling for 

animals and convenience for 

humans; venous blood 

samples; sample 

size = Lorentz formula with 

5.4% prevalence 

Brucellosis 

Musallam et al., 

2019 [32] 

North West (Bamenda) and 

Adamawa (Ngaoundere); 

peri-urban 

February 

2017–January 2018 

242 dairy cattle herds (100 

Bamenda and 142 

Ngaoundere) 

CS Simple random sampling; 

milk sample; sample 

size = Lorentz formula using 

15% regional brucellosis 

prevalence 

Brucellosis 
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Kamga et al., 

2020 [33] 

West (Noun), Centre 

(Yoko), South (Bipindi and 

Campo), South West 

(Fontem); peri-urban 

December 

2016–August 2018 

855 cattle, 373 sheep, 452 

goats, 33 dogs, 140 pigs 

CS Stratified random sampling; 

sample size = Lorentz 

formula with 5.2% bovine TB 

prevalence for cattle and 

50% for the rest; venous 

blood samples 

Brucellosis 

Kelly et al., 

2021 [34] 

North West and Adamawa 

(Vina Division); peri-urban 

January–November 

2013 

1558 cattle herds (750 NW 

and 748 VD pastoral 

cattle-71.9% female and 60 

NW dairy cattle-98.3% 

female) 

CS Stratified random sampling; 

Sample size = Lorentz 

formula with 10% bovine TB 

prevalence; venous blood 

samples 

Brucellosis, leptospirosis, 

Q fever 

Scolamacchia 

et al., 2010 [35] 

Adamawa; peri-urban April–October 2000 1377 cattle (146 herds) (8 

months–15 years, median 3 

years, 70% female) 

CS Stratified, two-stage cluster 

sampling; jugular blood 

sample; sample size = from 

50% foot and mouth disease 

seroprevalence 

Brucellosis, leptospirosis, 

Q fever 

Ndip et al., 2005 

[36] 

South West (Buea 

veterinary clinics); rural/ 

peri-urban/urban 

March–October 2004 104 dogs (indoor 

confinement, outdoor, free 

dogs) (3 months–12 years, 

mean 3.4 years) 

CS Convenience sampling; 

venous blood samples 

Ehrlichia chaffeensis and 

Ehrlichia canis (human 

monocytotropic 

ehrlichiosis (HME)) 

Ndip et al., 2009 

[37] 

South West (Buea and Tiko 

(Cameroon Development 

Corporation Central Tiko 

Clinic)); urban 

January–June 2003 118 patients (65.3% 

female) 

CS Convenience sample; venous 

blood samples; inclusion 

criteria: febrile (fever 

37.5–40.6°C at 1–9 days 

prior) and malaria and 

typhoid fever ( Salmonella ) 

negative 

Ehrlichia chaffeensis 

(human monocytotropic 

ehrlichiosis (HME)) 

Abanda et al., 

2019 [38] 

North (Faro and 

Mayo-Rey), Adamawa 

(Vina and Faro et Deo), Far 

North (Mayo Tsanaga); 

urban 

April 2014–June 

2015 

1260/1306 cattle (1–16 

years, 76.9% female) 

CS Stratified random sampling; 

venous blood samples 

Ehrlichiosis, rickettsiosis, 

Lyme disease 

Ndip et al., 

2004a [39] 

South West (Cameroon 

Development Corporation 

Central Tiko Clinic and 

Mount Mary Health Centre, 

Buea); urban/peri-urban 

January–June 2003 118 individuals (71% 

female) 

CS Convenience sampling; 

venous blood samples; 

inclusion criteria: malaria or 

typhoid fever negative 

Spotted fever 

(rickettsiosis: Rickettsia 

africae and R. conorii ) 

Ndip et al., 

2004b [40] 

South West (Cameroon 

Development Corporation 

Central Tiko Clinic and 

Mount Mary Health Centre, 

Buea); urban/peri-urban 

15 February–31 

March 2001 

234 febrile patients (88.5% 

≥ 21 years, 60.7% female) 

CS Convenience sampling; 

venous blood samples; 

inclusion criteria: malaria or 

typhoid fever negative 

Spotted fever 

(rickettsiosis: Rickettsia 

africae and R. conorii ), 

chikungunya (CHIKV), 

yellow fever, dengue 

(DENV), West Nile virus 

(WNV), Spondweni virus 

Parasitic zoonoses 

Kouam et al., 

2015 [41] 

West (Menoua); farms; 

rural 

March 

2013–February 2014 

83 farms (62 privately 

owned farms and 21 

research farms) 

CS Snow-ball sampling; faecal 

samples 

Myiasis ( Cordylobia 

anthropophaga ) 

Kouam et al., 

2017 [42] 

West and North West 

(Menoua and Bamboutos); 

farms, rural 

June–July 2014 397 cavies/guinea pigs 

(123 farms) 

CS Snow-ball sampling; skin 

larvae samples from lesions; 

sample size = Lorentz 

formula with 50% prevalence 

Myiasis ( Cordylobia 

anthropophaga ) 

Nkouawa et al., 

2009 [43] 

South West (Tombel HD); 

rural 

January 

2004–February 2006 

168 people who eat crabs 

(4–78 years, 15.2 ± 8.2 

years for males and 12.9 ± 
5.9 years for females) 

CS Convenience sampling; 

venous blood samples, 

sputum, and faecal samples; 

inclusion criteria: 

experienced symptoms such 

as cough, haemoptysis, 

headache, epilepsy, and chest 

pain, and whether they 

consumed raw and/or 

undercooked crabs 

Paragonimiasis 

Moyou-Somo 

et al., 2003 [44] 

South West (Kumba 

primary school); peri-urban 

March–July 2001 309/1482 pupils with signs 

of paragonimiasis (4–17 

years, 9.79 ± 2.83 years in 

males and 9.04 ± 2.47 

years in females) 

CS Convenience sampling; 

stool/sputum samples 

Paragonimiasis 

Nkouawa et al., 

2010 [45] 

South West (Tombel HD); 

rural 

January 

2004–February 2006 

168/188 people who eat 

crabs (4–78 years, 15.2 ± 
8.2 years for males and 

12.9 ± 5.9 for females) 

CS Convenience sampling; 

venous blood samples 

Toxocariasis and 

paragonimiasis 
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Abongwa et al., 

2019 [46] 

North West (Bamenda 

Regional Hospital); urban 

May–December 2017 606/683 pregnant women 

(14–45 years, 27.3 ± 5.3 

years) 

CS Convenience sampling; 

venous blood samples; 

sample size: Lorentz formula 

using 54.5% regional HIV 

prevalence 

Toxoplasmosis 

Achonduh- 

Atijegbe et al., 

2016 [47] 

Centre (Nkolbisson HD 

outpatient facility); urban 

February–April 2014 315 children (0.5–15 years, 

5.8 ± 3.8 years, 50.2% 

female) 

CS Convenience sampling; 

venous blood samples; 

sample size = based on 38% 

malaria prevalence; inclusion 

criteria: within the age limit, 

a history of fever in the 

preceding 24 h or axillary 

temperature ≥ 38°C at the 

consultation 

Toxoplasmosis 

Assob et al., 

2011 [48] 

Centre (Yaoundé Teaching 

Hospital); urban 

February–May 2010 133 HIV/AIDS patients 

(57.14% age 21–30 years) 

CS Convenience sampling; 

venous blood samples 

Toxoplasmosis 

Ayeah et al., 

2022 [49] 

Centre (Biyem-Assi District 

Hospital and CASS 

Nkoldongo); urban 

June 2019–May 

2020 

259 neonates and 300/310 

pregnant women (15–49 

years, 28.05 ± 5.83 years, 

2 nd –3 rd trimester) (16.5% 

dropout due to 

complications like 

stillbirths) 

CS Convenience sampling; 

venous blood samples from 

mothers and cord blood from 

newborn umbilical cord; 

sample size = Cochran’s 

formula from 65.5% 

prevalence 

Toxoplasmosis 

Kouitcheu et al., 

2018 [50] 

West (Penka-Michel, 

Menoua); rural 

April–June 2014 643 pregnant women 

(15–50 years, 27.1 ± 2.51 

years, 9.8% 1 st trimester, 

39.5% 2 nd , and 50.7% 3 rd ) 

CS Convenience sampling; 

venous blood samples 

Toxoplasmosis 

Ndamukong- 

Nyanga et al., 

2021 [51] 

Centre (Biyem-Assi District 

Hospital); urban 

May–November 

2019 

232/300 pregnant women 

(52.16% age 21–30 years) 

CS Convenience sampling; 

venous blood samples; 

sample size = Lorentz 

formula using 23% 

toxoplasmosis prevalence 

Toxoplasmosis 

Nguefack et al., 

2016 [52] 

Littoral (Douala General 

Hospital + 2 clinics); urban 

10 January–30 April 

2015 

327/402 pregnant women 

(31 ± 5 years) 

CS Convenience sampling; 

venous blood samples 

Toxoplasmosis 

Nguemaïm 

et al., 2020 [53] 

North West (Bamenda 

Regional Hospital); urban 

1 January–31 August 127 pregnant women 

(14–50 years, 27.4 ± 6.21 

years, 50.4% in 1 st 

trimester and 44.2% in 2 nd 

trimester) 

CS Simple random sampling; 

venous blood samples 

Toxoplasmosis 

Njunda et al., 

2011 [54] 

Centre (Yaoundé Teaching 

Hospital); urban 

May–June 2008 110 pregnant women 

(18–41 years, 5.8 ± 3.8 

years, 36.4% in 1 st 

trimester and 60% in 2 nd 

trimester) 

CS Convenience sampling; 

venous blood samples 

Toxoplasmosis 

Guemgne 

Todjom et al., 

2019 [55] 

West (Mbouo-Banjoun 

Protestant Hospital); urban 

June–September 

2016 

200 pregnant women (18% 

HIV-positive) 

CS Convenience sampling; 

venous blood samples 

Toxoplasmosis 

Wam et al., 

2016 [56] 

North West (St Martin de 

Porress Hospital 

Njinikom); rural 

August–December 

2014 

178/350 women (15–49 

years, 31.1 ± 8.1 years, 

nurses and patients) 

CS Convenience sample; venous 

blood samples 

Toxoplasmosis 

Other vector-borne viral zoonoses 

Fokam et al., 

2010 [57] 

South West (Fako Division 

Provincial Hospital Annex, 

Mount Mary Health Centre, 

Cameroon Development 

Corporation Central 

Clinic); urban 

Not specified 102 febrile patients (42.2% 

female) 

CS Convenience sample; venous 

blood samples 

Chikungunya (CHIKV), 

yellow fever virus (YFV), 

o’nyong’nyong (ONNV) 

viruses, dengue virus 

(DENV-1 to 4), 

Wesselsbron virus 

(WSLV), Zika virus, West 

Nile virus (WNV), Rift 

Valley fever virus 

(RVFV), Semliki Forest 

virus (SFV), Sindbis virus 

(SINDV); Middleburg 

virus (MIDV), Tahyna 

orthobunyavirus (TAHV) 

Demanou et al., 

2010 [58] 

North West (Kumbo HD: 

Ngehndzen, Ndzeru, 

Tasaï); rural 

November 18–26, 

2006 

105 patients (95% 

suspected cases) (50 ± 17.5 

years, 44% female) 

CS Convenience sample; venous 

blood samples 

Chikungunya virus 

(CHIKV), o’nyong’nyong 

virus (ONNV), dengue 

virus (DENV) 
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Kuniholm et al., 

2006 [59] 

South West, North West, 

West, Littoral, Central, 

South, and East (9/17 

villages from the Johns 

Hopkins HIV 2001–2003 

survey); rural 

2001–2003 256 individuals ( ≥ 16 

years, 48.4% age 16–35 

years, 44.1% female) 

CS Stratified random sampling; 

venous blood samples 

Chikungunya virus 

(CHIKV), West Nile virus 

(WNV), o’nyong’nyong 

virus (ONNV), yellow 

fever virus (YFV), 

dengue-2 (DENV-2), 

Sindbis virus (SINDV), 

Tahyna orthobunyavirus 

(TAHV) 

González 

Gordon et al., 

2022 [60] 

North West and Adamawa 

(Vina Division); peri-urban 

January–November 

2013 

1662 cattle (1498 pastoral 

cattle (71.2% female) and 

164 dairy cattle) 

CS Stratified random sampling; 

venous blood samples; 

sample size = Lorentz 

formula with 10% bovine TB 

prevalence 

Crimean–Congo 

haemorrhagic fever virus 

(CCHFV) 

Demanou et al., 

2014 [61] 

Littoral (Douala), North 

(Garoua) and Centre 

(Yaoundé); urban 

September 

2006–December 

2007 

2030 individuals (728 

North, 50.8% female; 675 

Littoral, 55.3% female; 640 

Centre, 60.2% female) 

(2–99 years, median 28 

years) 

CS Random cluster sampling; 

venous blood samples 

Dengue virus (DENV 1, 

2, 3, and 4) 

Raulino et al., 

2022 [62] 

Centre (Obala and 

Yaoundé), South (Campo), 

and East (Mambele); 

urban/rural 

2016–2019 1376 bats (1266 

frugivorous, 95 

insectivorous, 15 

indeterminate) 

CS Convenience sample; venous 

blood samples 

Dengue virus (DENV 

1–4), Zika virus (ZIKV), 

West Nile virus (WNV), 

Usutu virus, 

chikungunya virus 

(CHIKV), and 

o’nyong’nyong virus 

(ONNV) 

Galani et al., 

2021 [63] 

Adamawa (Ngaoundere); 

regional hospital; urban 

30 October 2019–15 

January 2020 

174 febrile patients (7 

months–80 years, mean 

23.17 years, 48.9% female) 

CS Convenience sampling; 

venous blood samples; 

sample size = Lorentz 

formula using 4.2% national 

malaria–dengue co-infection 

rate; inclusion criteria: 

febrile (fever, headache, 

chills, joint/abdominal pain) 

Dengue virus (DENV) 

Tchetgna et al., 

2021 [64] 

Littoral (4 Douala public 

hospitals); urban 

July–December 2020 320 patients (29 ± 17 

years, 80% female) 

CS Convenience sampling; 

venous blood samples; 

inclusion criteria: acute 

febrile syndrome (38°C < 7 

days duration) and > 3 years 

old 

Dengue virus (DENV) 

Tchuandom 

et al., 2018 [65] 

Far North (Kaelé), 

Adamawa (Bankim), 

Centre (Ntui, Yaoundé and 

Bafia), Littoral (Edéa and 

Douala), West (Bangangté, 

Foumban and Dschang); 

public hospitals; 

urban/peri-urban 

March 2016–April 

2017 

961 febrile children ≤ 15 

years (7.1 ± 2.9 years, 

48.5% female) 

CS Systematic sampling 

technique; venous blood 

samples; sample 

size = Lorentz formula with 

50% prevalence; inclusion 

criteria: temperature ≥ 38°C 

with at least one of specific 

symptoms (fever, headache, 

rash, vomiting, and joint 

pain) 

Dengue virus (DENV) 

Tchuandom 

et al., 2019 [66] 

Centre, Littoral, West, 

Adamawa, Far North; 

public hospitals; 

urban/peri-urban 

2018 961 febrile children ≤ 15 

years (7.1 ± 2.9 years, 

48.6% female) 

CS Systematic random sampling; 

venous blood samples; 

sample size = Lorentz 

formula; inclusion criteria: 

oral temperature ≥ 38°C, 

fever < 7 days with at least 

one of specific symptoms 

Dengue virus (DENV) 

Tchuandom 

et al., 2020 [67] 

Centre (Yaoundé-Jamot 

Hospital); urban 

March–August 2019 310 blood donors (18–57 

years, 29.4 ± 7.8 years, 

8.4% female) 

CS Convenience sample; venous 

blood samples; sample 

size = Lorentz formula with 

24.2% prevalence 

Dengue virus (DENV) 

Yousseu et al., 

2018 [68] 

Littoral (Douala New-Bell 

District Hospital); urban 

March–April 2017 114 febrile patients (40.4% 

age 0–19 years, 33.3% age 

20–39 years, 36.8% 

female) 

CS Convenience sampling; 

venous blood samples 

Dengue virus (DENV), 

chikungunya virus 

(CHIKV), Zika viruses 

(ZIKV) 

Mouiche et al., 

2020 [69] 

South (Meyomessala and 

Sangmelima District 

Hospitals); urban 

September 

2017–September 

2018 

629/649 individuals (434 

patients, 50% female; and 

215 community members, 

31.2% female) 

CS Convenience sample; venous 

blood samples; inclusion 

criteria: fever ≥ 38°C and 

symptoms (haemorrhage, 

encephalitis, diarrhoea, 

vomiting) 

Dengue virus (DENV-1) 
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Nemg Simo 

et al., 2018 [70] 

South (Kribi HD); rural June 21–25, 2017 91 febrile individuals 

(50.5% female) 

CS, outbreak Convenience sampling; 

venous blood samples 

Dengue virus (DENV-1) 

Ebogo-Belobo 

et al., 2022 [71] 

Centre (Yaoundé); market 

slaughterhouse; urban 

March 4–20, 2020 47 sheep and 144 goats 

(60.2% female) 

CS Non-specified sampling; 

venous blood samples 

Rift Valley fever virus 

(RVFV) 

Rissmann et al., 

2017 [72] 

Far North, North, 

Adamawa, North West, 

West, Centre, South West, 

Littoral and South; 

urban/peri-urban/rural 

2013–2014 921 sheep and goats and 

1032 cattle 

CS Stratified random sampling; 

venous blood samples; 

sample size = Lorentz 

formula using a prevalence of 

1% 

Rift Valley fever virus 

(RVFV) 

Sadeuh-Mba 

et al., 2018 [73] 

East (Abong Mbang, Lomié, 

Messok, Mindourou); rural 

2005–2012 137 individuals (44.4 ± 
16.4 years, 41.7% female, 

Pygmies) 

CS Simple random sampling; 

venous blood samples 

Rift Valley fever virus 

(RVFV), Crimean–Congo 

haemorrhagic fever virus 

(CCHFV) 

Poueme et al., 

2019 [74] 

North (Bénoué, Mayo-Rey, 

Faro); urban 

January 

2016–January 2017 

355 goats (37 herds) and 

325 sheep (28 herds, 1–3 

years) 

CS Stratified random sampling; 

venous blood samples; 

sample size = Lorentz 

formula with 

prevalence = 45% 

Rift Valley fever virus 

(RVFV) 

Nemg Simo 

et al., 2022 [75] 

National (all 197 HDs) January 

2010–December 

2020 

21261 suspected human 

cases (19.2 ± 16.9 years) 

CS Convenience sample; venous 

blood samples 

Yellow fever 

Gake et al., 

2017 [76] 

Far North (Maroua), North 

(Garoua), Adamawa 

(Ngaoundéré), East 

(Bertoua), Centre 

(Yaoundé), Littoral 

(Douala); urban 

August–October 

2015 

1084 blood donors CS Convenience sample; venous 

blood samples 

Zika virus (ZIKV) 

Citation 

(Author, year) 

Infectious agent or disease Point/period 

prevalence by year/ 

location (%) 

Mortality rate by year/ 

location (%) 

Source of 

transmission 

and/or reservoir 

connected 

Index case description Diagnostic tool + case 

definition reference 

Viral zoonoses 

Njouom et al., 

2008 [1] 

Avian influenza A (H5N1) 1.2% H5 + (66.7% 

N1 + ) 
86.2%: 50 dead (February 

2006, Maroua, Far North); 

1 dead (March 2006, 

North); 43 dead (March 

2006, Vele, Far North) 

H5N1 isolate 

shown to be 

closely related to 

the H5N1 isolates 

from Northern 

Nigeria, Sudan, 

and Ivory Coast 

suggesting a 

common virus 

progenitor; 

introduction in 

Cameroon is 

unclear 

58 index cases (Feb 21, 2006; 

Maroua, Far North); 1 index 

case (Mar 9, 2006; Lake 

Malape, Garoua); third 

outbreak (Mar 16, 2006, Far 

North) 

RT-PCR 

Monamele et al., 

2019 [2] 

Avian influenza A (H5N1) Ducks total: 39.5% 

by RT-qPCR (58.6% 

A(H5N1)); Centre: 

32.2% (78.9% 

A(H5N1)); South: 

45.8% (54.4% 

A(H5N1)); West: 

50% (100% 

A(H5N1)); Adamawa 

and East: 0%; North 

West: 33.3% (0% 

A(H5N1)) 

Humans total: 2.3% 

H5N1-positive and 

1.7% H3N2-positive 

Index case: May 24, 2016 RT-qPCR 

Wade et al., 

2018a [3] 

Avian influenza A (H5N1) 

clade 2.3.2.1c virus 

5.0% by avian flu 

rapid test; 7.3% 

positive for M and 

H5 genes; 0% 

positive eggs 

138 252 dead birds (44 

451 deaths due to infection 

and 93 801 culled) 

The topology of 

the phylogeny 

based on the 

haemagglutinin 

gene segment 

indicated that the 

causative H5N1 

viruses fell within 

the genetic clade 

2.3.2.1c, within 

the same group as 

the A/H5N1 

viruses collected 

in Niger in 2015 

and 2016 

In May 2016, HPAIV A/H5N1 

was detected in Cameroon in 

an industrial poultry farm at 

Mvog-Betsi, Yaoundé (Centre 

region), with a recorded 

sudden increase in deaths 

among chickens, and an 

overall mortality rate of 75% 

In total, 21 outbreaks were 

confirmed from May 2016 to 

March 2017 (six in the 

Centre, six in the West, eight 

in the South, and one in the 

Adamawa regions) 

FASTest AIV antigen 

test + real-time RT-PCR 
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Wade et al., 

2018b [4] 

Avian influenza A (H5N8) 4.1% positive (1 

pigeon, 1 chicken, 2 

guinea fowls, 1 

duck) 

103/107 of the peafowls 

died in 2 weeks, 24/24 

fowls died 

Sequences of the 2 

viruses from 

Maroua market 

were identical for 

all the available 

gene segments and 

clustered with 

viruses collected 

in Asia, Europe, 

and Egypt 

First death was reported on 

January 2 in peafowls 

Real time RT-PCR 

Snoeck et al., 

2015 [5] 

Influenza A virus (H1N1) 5.6% H1N1-positive 

(20.7% of herds) 

Virus 

microneutralization (VN) 

assays on Madin–Darby 

canine kidney 

Larison et al., 

2014 [6] 

Influenza A virus (pH1N1) 0.62% PCR-positive 

swine; 0% type A 

ELISA-positive birds 

Real-time RT-PCR for 

swabs and competitive 

ELISA for 

sera + haemagglutination–

inhibition 

assay 

Njabo et al., 

2012 [7] 

Influenza A virus (pH1N1) 1.8% PCR-positive 

swabs and 28% 

seropositive; 92.6% 

cross-reactivity with 

A/H1N1/2009 

Real-time RT-PCR for 

swabs and competitive 

ELISA serological assay 

Njouom et al., 

2012 [8] 

Influenza virus, human 

rhinovirus, parainfluenza 

virus, enterovirus, human 

coronavirus (HCoV), 

human metapneumovirus 

(hMPV) 

Influenza virus: 

28.2% (97.5% 

influenza A: 92.2% 

A[H3N2], 5.2% 

A[H1N1]pdm09, 

and 2.6% A[N1H1]); 

human rhinovirus: 

17.8%; 

parainfluenza virus 

types 1–4: 7.5%; 

enterovirus: 5.9%; 

human coronavirus 

OC43, 229E, NL63, 

and HKU1: 5.3%; 

human 

metapneumovirus: 

5.0% 

Real-time and multiplex 

RT-PCR 

De Nys et al., 

2018 [9] 

Ebola virus (Zaire) Insectivorous bat: 

1–6% [0.4–2.3] and 

frugivorous bat: 

1–9% [0.6–5.7] 

Luminex assay + RT-PCR 

Steffen et al., 

2019 [10] 

Ebola virus (Zaire) 1.3% [1.3–3.8] 

seropositive (1.7% 

EBOV neut-positive, 

3.3% EBOV 

LIPS-positive (33.3% 

ELISA-positive)) 

Pseudotype 

microneutralization 

assay (EBOV neut) and 

luciferase 

immunoprecipitation 

system assay (EBOV 

LIPS) + confirmatory 

Zaire IgG ELISA 

Harvala et al., 

2011 [11] 

Enteroviruses (types A–D) 14.8% PCR + 
chimpanzees and 0% 

gorillas (33.3% 

EV-A76, EV-D111, 

EV-B110) 

PCR 

Harvala et al., 

2014 [12] 

Enteroviruses (types A–D) 13.1% PCR-positive 

(23.1% EV-A89, 

38.5% EV-A119, 

38.5% EV-D120) 

PCR 

Sadeuh-Mba 

et al., 2014a 

[13] 

Enteroviruses (types A–D) 5.4% PCR-positive 

(3.5% wild and 

15.2% zoo) (EV-A76, 

EV-123, EV122, 

CV-A13, EV-A119, 

E-29, E-15, CV-A24, 

EV-B82, EV-A71, 

SA5) 

RT-PCR 
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Van Nguyen 

et al., 2014 [14] 

Enteroviruses (types A–H 

and J) 

98% PCR-positive 

mandrills, 100% 

PCR-positive 

mangabeys, and 

50% PCR-positive 

monkeys (SA5, 

EV-B110, J (SV6, 

EV103, EV108) 

RT-PCR 

Zheng et al., 

2010 [15] 

HTLV 7.1% HRLV-1/2 

reactive 

83% reported NHP 

contact (99% 

butchers) 

Vironostika HTLV-1/2 

EIA + Western blot 

Calattini et al., 

2011 [16] 

HTLV and Simian foamy 

virus 

14.3% 

HTLV-1-positive 

(60% subtype B, 

40% subtype D), 

25.7% 

HTLV-2-positive 

(subtype B), and 

14.3% SFV-positive 

Index case: 60-year-old man 

with no evident signs 

Western blot + INNO-LIA 

and PCR 

Guagliardo 

et al., 2020 [17] 

Monkeypox virus (MPXV) Total: 34.4% IgG; 

not smallpox-vaxxed 

( n = 63): 6.3% 

IgG-positive and 

1.7% IgM-positive; 

vaccinated ( n = 61): 

63.9% IgG-positive 

Contact with 

porcupines 

(65.6%), Gambian 

rats (56.8%), sun 

squirrels (28%), 

and rope squirrels 

(26.4%) 

Orthopoxvirus IgM/IgG 

ELISA 

Steffen et al., 

2020 [18] 

Marburg virus 11.25% MARV 

Neut-positive 

(66.67% MARV 

ELISA-positive) 

MARV neutralization 

assay (MARV 

Neut) + confirmatory 

MARV-glycoprotein (GP) 

ELISA 

WHO, 2018 [19] Monkeypox virus (MPXV) Njikwa: 6 suspected 

and 1 confirmed; 

Akwaya: 6 

suspected; 

Biyem-Assi: 1 

suspected; Bertoua: 

1 suspected; Fotokol: 

1 suspected 

0 dead Index case: 20-year-old male 

from Njikwa HD on 14 May 

2016, symptoms: fever, 

generalized vesiculo-pustular 

rash, and enlarged lymph 

nodes with no previous 

history of travel or contact 

with an animal suspected of 

having monkeypox 

RT-PCR 

Pernet et al., 

2014 [20] 

Nipah virus Bats: 47.7% 

anti-NiV-X-Nabs; 

exposed individuals: 

3.1% (57.1% Centre, 

14.3% East, 14.3% 

South West, 14.3% 

North West); 

unexposed: 0% 

100% of infected 

persons butchered 

bats 

Vesicular stomatitis virus 

(VSV)-based 

pseudoparticle 

seroneutralization assay 

Courgnaud 

et al., 2004 [21] 

Primate T-cell 

lymphotropic virus 

(HTLV/STLV) type 1–3 

11.2% HTLV-1 and 

HTLV-2-positive 

(75% STLV-positive 

and 4.1% STLV-1 

and 

STLV-3-positive); 

15.3% 

HTLV-2-positive 

(100% 

STLV-3-positive) 

ELISA + MUREX (line 

immunoassay, 

INNO-LIA) HTLV-I + II 
confirmatory test and tax 

PCR 

Sadeuh-Mba 

et al., 2014b 

[22] 

Rabies virus (RABV) 74.2% rabid dogs 

(65.5% in 2010, 

71.4% in 2011, 

90.9% in 2012, 

70.8% in 2013); 0% 

monkey and pig 

Fluorescent antibody test 

(FAT) 

Sadeuh-Mba 

et al., 2017 [23] 

Rabies virus (RABV) 66.0% rabid dogs 

(68 Centre, 3 

Littoral, 8 North 

West, 14 West, 3 

South West, 3 South, 

and 1 East) and 0% 

rabid others 

Fluorescent antibody test 

(FAT) 
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Betsem et al., 

2011 [24] 

Simian foamy virus (SFV) Exposed: 26.7% 

seropositive, 20.7% 

PCR-positive 

(Pygmies: 44.7% 

seropositive and 

29% PCR-positive 

and Bantu: 16.5% 

seropositive and 

16.5% PCR-positive 

only males) 

General population: 

2% seropositive and 

0.2% PCR-positive 

(Pygmies: 3.9% 

seropositive and 

0.3% PCR-positive 

and Bantu: 1.2% 

seropositive and 

0.1% PCR-positive) 

52% exposed to 

monkeys and 48% 

to apes among 

contact group 

Index case (Bad447): male, 

second degree wounds from 

a gorilla at 40 years, sampled 

at 56 years (2009 and 2010), 

proviral load = 9 per 10 5 

cells 

Western blot + nested 

PCR 

Calattini et al., 

2004 [25] 

Simian foamy virus (SFV) 11.8% PCR-positive Western blot + nested 

PCR 

Calattini et al., 

2007 [26] 

Simian foamy virus (SFV) 9.7% seropositive 

among exposed 

(24.1% seropositive 

exposed to apes and 

3.6% exposed to 

monkeys); of these, 

90% PCR 

integrase-positive 

24.1% positive 

cases exposed to 

apes and 3.6% to 

monkeys 

Western blot + integrase 

and LTR PCR 

confirmation 

Wolfe et al., 

2004 [27] 

Simian foamy virus (SFV) 16.3% EIA-positive 

and 1% by Western 

blot 

EIA + Western blot 

Bacterial zoonoses 

Awah Ndukum 

et al., 2010 [28] 

Bovine tuberculosis 

( Mycobacterium bovis ) 

31% by 

Ziehl–Neelsen, 51% 

by 

Lowenstein–Jensen, 

60% by lateral flow 

assay (45.56% North 

West and 14.44% 

West) 

Lowenstein–Jensen 

culture + Ziehl–Neelsen 

microscopy + lateral 

flow-based rapid test 

Egbe et al., 2017 

[29] 

Bovine tuberculosis 

( Mycobacterium bovis ) 

North West: 2.8% 

[1.9–3.9]; 

Adamawa: 7.7% 

[6.1–9.6]; North: 

21.3% [15.2–28.4]; 

Far North: 13.1% 

[7.7–20.4] 

Culturing/ microscopy 

and deletion analysis, 

Hain Genotype MTBC, 

spoligotyping and 

MIRU-VNTR 

Awah-Ndukum 

et al., 2018a 

[30] 

Brucellosis Total = 10.8% 

[8.6–12.4] 

RBPT-positive and 

8.8% [7.1–10.5] 

iELISA-positive 

Adamawa = 12.2% 

[9.4–15.0] 

RBPT-positive and 

11.3% [8.6–14.0] 

iELISA-positive 

North = 8.2% 

[5.8–10.6] 

RBPT-positive and 

6.1% [4.0–8.2] 

iELISA-positive 

Non-specific (46% 

“Contact with 

wildlife ”) 

Rose Bengal plate test 

(RBPT) + indirect ELISA 

Awah-Ndukum 

et al., 2018b 

[31] 

Brucellosis Cattle: 3.4% 

[1.94–4.86] 

RBPT-positive and 

5.93% [4.03–7.83] 

iELISA-positive 

Abattoir personnel: 

5.6% [1.24–9.96] 

RBPT-positive and 

12.15% [1.25–9.95] 

ELISA-positive (all 

male) 

Pregnant women: 

0.28% by both tests 

Rose Bengal plate test 

(RBPT) + IgG iELISA 
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Musallam et al., 

2019 [32] 

Brucellosis North West: 12.6% 

[7.6–21.9]; 

Adamawa: 2.3% 

[1.0–7.0] 

iELISA 

Kamga et al., 

2020 [33] 

Brucellosis Centre: 8.6% 

[7.7–16.3]; West: 

7.2% [6.9–14.3]; 

South West: 0.5% 

[0.13–4.01]; South: 

4.65% 

Overall: cattle 9.12% 

[8.9–14.3], sheep 

8.04% [7.5–16.4], 

goats 1.1% 

[0.37–2.65], dogs 

6.06% [3.1–19.2], 

pigs 1.87% 

[0.36–2.59] 

Rose Bengal plate test 

(RBPT) + iELISA 

Kelly et al., 

2021 [34] 

Brucellosis, leptospirosis, Q 

fever 

North West: 

brucellosis 4.2% 

[2.5–7.0] pastoral 

and 5.0% [0.0–10.6] 

dairy cattle; 

leptospirosis 30.7% 

[26.3–35.5] pastoral 

and 1.7% [0.0–4.9] 

dairy cattle; Q fever 

14.6% [11.8–18.0] 

pastoral and 0% 

dairy cattle 

Adamawa/Vina 

Division: brucellosis 

1.1% [0.5–2.4] 

pastoral cattle; 

leptospirosis 35.9% 

[31.3–40.7] pastoral 

cattle; Q fever 12.4% 

[9.6–15.9] pastoral 

cattle 

ID Screen Brucellosis and 

Q fever Serum Indirect 

Multi-species ELISA; 

PrioCHECK L.hardjo 

Indirect ELISA 

Scolamacchia 

et al., 2010 [35] 

Brucellosis, leptospirosis, Q 

fever 

Brucellosis: 3.1% 

[1.8–4.4]; 

leptospirosis: 30.4% 

[27.6–33.2]; Q fever: 

31.3% [27.3–35.0] 

Brucella cELISA, 

Leptospira hardjo ELISA, 

and CHECKIT Q Fever 

ELISA kit 

Ndip et al., 2005 

[36] 

Ehrlichia chaffeensis and 

Ehrlichia canis (human 

monocytotropic 

ehrlichiosis (HME)) 

16% PCR-positive; 

33% Ehrlichia canis 

IgG (all had 

antibody to E. canis 

and E. chaffeensis by 

immunoblot) 

IFA + Western 

immunoblot and RT-PCR 

Ndip et al., 2009 

[37] 

Ehrlichia chaffeensis 

(human monocytotropic 

ehrlichiosis (HME)) 

10% PCR-positive 75% of cases had 

dogs/livestock and 

88.9% had ticks 

Real-time PCR + IFAT 

Abanda et al., 

2019 [38] 

Ehrlichiosis, rickettsiosis, 

Lyme disease 

Anaplasma / Ehrlichia 

spp: 76.1% (88.5% 

Adamawa, 95% Far 

North, 77.4% 

North); Rickettsia 

spp: 14.3% (15.3% 

Adamawa, 17.8% 

Far North, 16.2% 

North); Borrelia spp: 

17.9% (23.6% 

Adamawa, 30% Far 

North, 11.4% North) 

PCR 

Ndip et al., 

2004a [39] 

Spotted fever (rickettsiosis: 

Rickettsia africae and R. 

conorii ) 

6% seropositive RT-PCR 
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Ndip et al., 

2004b [40] 

Spotted fever (rickettsiosis: 

Rickettsia africae and R. 

conorii ), chikungunya 

(CHIKV), yellow fever 

virus (YFV), dengue 

(DENV), West Nile virus 

(WNV), Spondweni virus 

32.1% R. africae IgM 

(35.9% among 

females and 26.1% 

among males); 

antibodies CHIKV: 

44.0%; YFV: 39.7%; 

WNV: 26.5%; 

Spondweni: 27.8%; 

DENV: 35.9% 

(DENV-1: 34.2%, -2: 

32.1%, -3: 23.9%, -4: 

23.5%) 

Immunofluorescence and 

Western immunoblot 

assays (rickettsiosis) and 

haemagglutination 

inhibition (others) 

Parasitic zoonoses 

Kouam et al., 

2015 [41] 

Myiasis ( Cordylobia 

anthropophaga ) 

25.8% [15.5–38.5] 

positive farms 

Skin larvae identifica- 

tion + microscopy 

Kouam et al., 

2017 [42] 

Myiasis ( Cordylobia 

anthropophaga ) 

2.8% [1.50–5.10] 

animals and 8.9% 

positive farms 

Skin larvae identifica- 

tion + microscopy 

Nkouawa et al., 

2009 [43] 

Paragonimiasis 14.8% 

ELISA-positive (68% 

immunoblot- 

positive), 0% 

faecal-positive 

samples 

Formalin–ether 

concentration stool 

examination 

method + ELISA and 

immunoblots + QIAamp 

DNA Mini Kit 

Moyou-Somo 

et al., 2003 [44] 

Paragonimiasis Paragonimiasis: 

2.56% (17% among 

males and 8% 

among females) 

100% of cases ate 

crabs 

Microscopy 

Nkouawa et al., 

2010 [45] 

Toxocariasis and 

paragonimiasis 

Toxocariasis: 36.3% 

(50.8% males); 

paragonimiasis: 

14.9% (40% males) 

ELISA 

Abongwa et al., 

2019 [46] 

Toxoplasmosis 22.3% IgG, 1.8% 

IgM, 5.2% IgG and 

IgM; 1 st trimester 

(29.2% 

seropositive); 2 nd 

trimester (25.3% 

seropositive); 3 rd 

trimester (22.9% 

seropositive) 

OnSite Toxo IgG/IgM 

rapid test (RDT) 

Achonduh- 

Atijegbe et al., 

2016 [47] 

Toxoplasmosis 38.3% IgG and 3.2% 

IgM 

12.4% cat-owners 

and 14.9% 

dog-owners 

OnSite Toxo IgG/IgM 

rapid test (RDT) 

Assob et al., 

2011 [48] 

Toxoplasmosis 42.1% IgG, 6% IgM, 

10.8% IgG and IgM 

ELISA 

Ayeah et al., 

2022 [49] 

Toxoplasmosis Women: 72.7% IgG, 

1.3% IgM, 80% IgG 

or IgM, 6% IgG and 

IgM; Neonates: 

55.2% IgG, 8.9% 

IgM, 23.9% IgG and 

IgM 

Non-specific 

(58.7% bushmeat 

consumption and 

88% grilled meat; 

33.2% cat owners) 

Toxo EIA Rapid Labs kit 

Kouitcheu et al., 

2018 [50] 

Toxoplasmosis 35.8% IgG Indirect solid-phase EIA 

Ndamukong- 

Nyanga et al., 

2021 [51] 

Toxoplasmosis 22.8% seropositive; 

1 st trimester (20%); 

2 nd trimester 

(32.8%); 3 rd 

trimester (18.0%) 

Gold colloidal 

chromatographic cassette 

(TOX IgG/IgM RDT) 

Nguefack et al., 

2016 [52] 

Toxoplasmosis 78.6% IgG, 0.9% 

IgM and IgG 

88.2% seropositive 

among cat-owners 

vs 78.1% 

ELISA 

Nguemaïm 

et al., 2020 [53] 

Toxoplasmosis 33.9% IgG, 0.8% IgG 

and IgM; 1 st 

trimester (37.5%); 

2 nd trimester 

(32.1%) 

53.1% seropositive 

among cat owners 

( P -value = 0.013) 

Cassette and buffer 

immune- 

chromatographic test 

(RDT) + ELISA 

(IgG + /IgM − ) 
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Njunda et al., 

2011 [54] 

Toxoplasmosis 62.7% IgG 

[53.7–71.7], 0% 

IgM, 2.7% IgG and 

IgM; 1 st trimester 

(75.0%); 2 nd 

trimester (60.6%); 

3 rd trimester 

(50.0%) 

Toxo-IgG ImmunoComb 

and Toxo-IgM ‘capture’ 

ELISA 

Guemgne 

Todjom et al., 

2019 [55] 

Toxoplasmosis Total: 29.5% IgG, 

12% IgM; 

HIV-positive 

patients: 47.2% IgG, 

22.2% IgM, 11.1% 

IgG and IgM; 

HIV-negative 

patients: 25.6% IgG, 

9.7% IgM, 2.4% IgG 

and IgM 

64.62% 

seropositive 

among those 

exposed to cats 

( P -value < 0.001) 

iELISA 

Wam et al., 

2016 [56] 

Toxoplasmosis 88.7% IgG, 30.9% 

IgM, 19.6% IgG and 

IgM 

iELISA 

Other vector-borne viral zoonoses 

Fokam et al., 

2010 [57] 

Chikungunya (CHIKV), 

yellow fever virus (YFV), 

o’nyong’nyong (ONNV) 

viruses, dengue virus 

(DENV-1 to 4), 

Wesselsbron virus (WSLV), 

Zika virus, West Nile virus 

(WNV), Rift Valley fever 

virus (RVFV), Semliki 

Forest virus (SFV), Sindbis 

virus (SINDV); Middleburg 

virus (MIDV), Tahyna 

orthobunyavirus (TAHV) 

Zika: 37.97%; YFV: 

43.03%; DENV-1: 

38.0%; DENV-2: 

39.2%; DENV-3: 

35.3%; DENV-4: 

35.4%; WNV: 

34.17% WSLV: 

41.8%; CHIKV: 

34.2%; ONNV: 

34.2%; SFV: 26.7%; 

SINDV: 13.9%; 

RVFV: 0%; MIDV: 

26.6%; TAHV: 0% 

Haemagglutination 

inhibition (HI), 

complement fixation 

(CF) tests + confirmatory 

plaque-reduction 

neutralization tests 

(PRNT) 

Demanou et al., 

2010 [58] 

Chikungunya virus 

(CHIKV), o’nyong’nyong 

virus (ONNV), dengue 

virus (DENV) 

CHIKV: 51.4% IgM, 

49.5% IgM and IgG, 

90.5% IgG; ONNV: 

0% IgM, 90.5% IgG; 

DENV: 0% IgM, 0% 

IgG 

IgM capture enzyme 

immunoassay 

(MAC-ELISA) and ELISA 

IgG suspected case: 

dengue-like symptoms 

(febrile) a year before 

the study 

Kuniholm et al., 

2006 [59] 

Chikungunya virus 

(CHIKV), West Nile virus 

(WNV), o’nyong’nyong 

virus (ONNV), yellow fever 

virus (YFV), dengue-2 

(DENV-2), Sindbis virus 

(SINDV), Tahyna 

orthobunyavirus (TAHV) 

DENV-2: 12.5%, 

WNV: 6.6%, YFV: 

26.9%, CHIKV: 

46.5%, ONNV: 

47.7%, SINDV: 

7.8%, TAHV: 36.3% 

Plaque-reduction 

neutralization tests 

(PRNT) 

González 

Gordon et al., 

2022 [60] 

Crimean–Congo 

haemorrhagic fever virus 

(CCHFV) 

North West: 57.9% 

[54.4–61.5] pastoral 

cattle and 6.7% 

[2.6–16.1] dairy 

cattle; Adamawa/ 

Vina Division: 48.9% 

[45.3–52.6] pastoral 

cattle 

Anti-CCHFV IgG ELISA 

Demanou et al., 

2014 [61] 

Dengue virus (DENV 1, 2, 

3, and 4) 

Littoral: 0.3% IgM, 

61.4% IgG (17% 

DENV-1, 61.0% 

DENV-2); North: 

0.1% IgM, 24.2% 

IgG (11.7% DENV-1, 

72.3% DENV-2); 

Centre: 0% IgM, 

9.8% IgG (13.6% 

DENV-1, 66.7% 

DENV-2) 

In-house IgM capture 

enzyme immunoassay 

(MAC-ELISA) and ELISA 

IgG anti dengue virus 
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Table 1 ( continued ) 

Citation (author, 

year) 

Setting Study period Study population Study design Sampling Infectious agent or 

disease 

Raulino et al., 

2022 [62] 

Dengue virus (DENV 1–4), 

Zika virus (ZIKV), West 

Nile virus (WNV), Usutu 

virus (USUV), chikungunya 

virus (CHIKV), and 

o’nyong’nyong virus 

(ONNV) 

CHIKV_E2: 1.0% 

[0.66–1.8], 

ONNV_E2: 0.94% 

[0.55–1.61], 

DENV1_NS1: 1.4% 

[0.94–2.24], 

DENV2_NS1: 1.6% 

[1.05–2.41], 

DENV3_NS1: 1.4% 

[0.94–2.24], 

DENV4_NS1: 2.6% 

[1.89–3.61], 

USUV_NS1: 4.0% 

[3.14–5.25], 

WNV_NS1: 0.8% 

[0.44–1.43], 

WNV_DIII: 0.72% 

[0.39–1.34], 

ZIKV_NS1: 0.58% 

[0.29–1.15] 

Luminex assay with 

recombinant proteins 

CHIKV_E2, ONNV_E2, 

DENV_NS, USUV_NS1, 

WNV_NS1, WNV_DIII, 

and ZIKV_NS1 

Galani et al., 

2021 [63] 

Dengue virus (DENV) 6.89% seropositive 

(8.33% IgG, 66.67% 

IgM, 25% NS1 

antigen and IgM) 

MSL RDT for dengue NS1 

antigen and IgG/IgM 

antibody 

Tchetgna et al., 

2021 [64] 

Dengue virus (DENV) 12.8% 

DENV-positive: 

DENV-3 (68.3%), 

DENV-2 (19.5%), 

DENV-1 (4.9%) 

RT-PCR 

Tchuandom 

et al., 2018 [65] 

Dengue virus (DENV) Total: 14.4% 

anti-DENV IgM; Far 

North (12.7%); 

Adamawa (15.3%); 

Centre (16.2%), 

Littoral (20.7%), 

West (10.3%) 

Tell mefast Combo 

Dengue NS1-IgG/IgM 

Rapid 

Test + confirmatory 

in-house iELISA 

Tchuandom 

et al., 2019 [66] 

Dengue virus (DENV) 6.14% 

DENV-positive (7.7% 

among females and 

4.7% among males) 

(0.31% DENV-NS1 

antigen-positive; 

5.20% 

DENV-NS1 + DENV 

IgM; 0.62% 

DENV-NS1 + IgG) 

Tell mefast Combo 

Dengue NS1-IgG/IgM 

Rapid 

Test + confirmatory 

in-house iELISA 

Tchuandom 

et al., 2020 [67] 

Dengue virus (DENV) 4.5% DENV-NS1, 

12.3% IgM, 6.1% 

IgG; Total: 24.8% 

seropositive (24.6% 

male and 26.9% 

female) 

IgG/IgM/NS1 combo 

rapid test + in-house 

iELISA 

Yousseu et al., 

2018 [68] 

Dengue virus (DENV), 

chikungunya virus 

(CHIKV), Zika viruses 

(ZIKV) 

DENV: 7.0% (62.5% 

DENV-1); ZIKV: 0%; 

CHIKV: 0% 

Trioplex real-time 

RT-PCR 

Mouiche et al., 

2020 [69] 

Dengue virus (DENV-1) 0.3% 

DENV-1-positive 

PCR 

Nemg Simo 

et al., 2018 [70] 

Dengue virus (DENV-1) 14.28% 

DENV-positive 

(23.1% IgM-positive 

and 76.9% IgG- 

positive/DENV-1) 

May 2017, a case of dengue 

serotype 1 was detected and 

confirmed through routine 

surveillance in a traveller 

returning from Kribi, South 

MAC-ELISA + Trioplex 

real-time RT-PCR 

Ebogo-Belobo 

et al., 2022 [71] 

Rift Valley fever virus 

(RVFV) 

Sheep: 6.4%; goat: 

4.9% (IgG); 0% IgM 

among both 

cELISA 
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Table 1 ( continued ) 

Citation (author, 

year) 

Setting Study period Study population Study design Sampling Infectious agent or 

disease 

Rissmann et al., 

2017 [72] 

Rift Valley fever virus 

(RVFV) 

Cattle: 13.5% 

[11.4–15.7] = Centre 

(9.09%), Adamawa 

(11.7%), South 

(10.87%), Far North 

(19.12%), North 

(11.76%); 

goats/sheep: 3.4% 

[2.3–4.7] = Centre 

(4.93%), South 

(3.43%), Far North 

(7.14%), North 

(2.38%), North West 

(2.86%), West 

(1.82%), South West 

(3.33%) 

Indirect IgG ΔGn ELISA 

for small ruminants; ID 

Vet Competition 

ELISA + ID Vet IgM 

Capture ELISA for 

cattle + confirmatory 

serum neutralizing test 

(SNT) and quantitative 

real-time RT-PCR 

Sadeuh-Mba 

et al., 2018 [73] 

Rift Valley fever virus 

(RVFV), Crimean–Congo 

haemorrhagic fever virus 

(CCHFV) 

RVFV: 12.4% (6.7% 

in Lomie, 0% in 

Abong-Mbang, 9.1% 

in Messok and 15.9% 

in Mindourou); 

CCHFV: 4.4% (3.3% 

in Lomie, 25.0% in 

Abong-Mbang, 0% in 

Messok and 3.4% in 

Mindourou) 

ELISA 

Poueme et al., 

2019 [74] 

Rift Valley fever virus 

(RVFV) 

Sheep: 4.6% 

[2.7–7.6] IgG 

(Benoue = 5.6% 

[3.2–9.4], 

Faro = 0%, Mayo 

Rey = 2.3% 

[0.1–13.5]) and 0% 

IgM; goats: 2.3% 

[1.1–4.6] IgG 

(Benoue = 4.5% 

[2.1–9], Faro = 0%, 

Mayo Rey = 0%) and 

0% IgM 

cELISA 

Nemg Simo 

et al., 2022 [75] 

Yellow fever Total: 360 confirmed 

[0–14 years = 127; 

15–26 years = 226; 

≥ 65 years = 7; 

male = 226; 

female = 133] 

[2010 = 15; 

2011 = 30; 

2012 = 29; 

2013 = 36; 

2014 = 33; 

2015 = 78; 

2016 = 92; 

2017 = 19; 

2018 = 8; 

2019 = 14; 

2020 = 6] 

[Adamawa = 36; 

Centre = 33; 

East = 15; Far 

North = 35; 

Littoral = 61; 

North = 47; North 

West = 45; 

South = 21; South 

West = 36; 

West = 28] 

[2010–2019 samples by 

IgM capture ELISA and 

2020 samples by 

RT-qPCR] + PRNT 

(plaque reduction 

neutralization test); 

suspected case: WHO 

2004 “an illness 

characterized by an 

acute onset of fever 

followed by jaundice 

within 2 weeks of the 

onset of the first 

symptom ”

Gake et al., 

2017 [76] 

Zika virus (ZIKV) Far North (2.0%), 

North (4.8%), 

Adamawa (2.0%), 

East (7.6%), Centre 

(3.3%), Littoral 

(10.0%) 

EuroImmun Anti-NS1 

IgG 

ELISA + confirmatory 

seroneutralization 

CS, cross-sectional; HD, health district; HTLV, human T-lymphotropic virus; NHP, non-human primate; STLV, simian T-cell lymphotropic virus; TB, tuberculosis; 

WHO, World Health Organization. 

EIA, enzyme immunoassay; HD, health district; HPAIV, highly pathogenic avian influenza virus; HTLV, human T-lymphotropic virus; NHP, non-human primate; 

STLV, simian T-cell lymphotropic virus; WHO, World Health Organization. 
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Figure 1. PRISMA flow diagram. 
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pecimens, and 55.2% tested positive for IgG, 8.9% IgM, and 23.9%
gG and IgM. In addition, five of the 16 included studies reported other
arasitic zoonotic diseases: 14.8% of individuals who consumed crabs
n Tombel Health District and 2.6% of pupils at a primary school in
umba, South West Region had detectable levels of Paragonimus spp. 

.5. Other vector-borne viral zoonotic diseases reported 

The majority of studies that reported vector-borne zoonoses focused
n dengue virus fever (14/21) in humans (mostly febrile patients) and
ne in frugivorous and insectivorous bats across all 10 regions. The
revalence of dengue fever varied for studies reporting serum IgG and
gM: Littoral (0.3% IgM, 61.4% IgG), North (0.1% IgM, 24.2% IgG),
entre (0% IgM, 9.8% IgG) in September 2006–December 2007; and
damawa (4.6% IgM, 0.6% IgG) among febrile patients in October
019–January 2020. The second most reported vector-borne zoono-
is was chikungunya virus fever (6/21). The prevalence was relatively
igher for chikungunya, at more than 34.0% across all studies. A 2013–
014 investigation by Rissmann and co-authors across nine regions
howed evidence of an enzootic prevalence of Rift Valley fever of 13.5%
95% CI: 11.4–15.7%) in cattle (Centre (9.1%), Adamawa (11.7%),
outh (10.9%), Far North (19.1%), North (11.8%)) and of 3.4% (95%
103 
I: 2.3–4.7%) in sheep/goats (Centre (4.9%), South (3.4%), Far North
7.1%), North (2.4%), North West (2.9%), West (1.8%), South West
3.3%)). Evidence of Zika virus was reported across three studies, with
 prevalence of 40.0% among febrile patients in the South West (Fako
ivision Provincial Hospital Annex, Mount Mary Health Centre, and
ameroon Development Corporation Central Clinic), in August–October
015 among blood donors in the Far North (2.0%), North (4.8%),
damawa (2.0%), East (7.6%), Centre (3.3%), and Littoral (10.0%), and
ore recently in bats sampled in the Centre (Obala and Yaoundé), South

Campo), and East (Mambele) (0.6%) regions. Similarly, West Nile virus
as reported among febrile patients presenting at Mount Mary Health
enter and Cameroon Development Corporation Central Clinic, South
est at separate periods, with a prevalence of 26.5% and 34.2% in 2001

nd 2010, respectively ( Figure 2 ). 

.6. Meta-analysis by zoonotic disease to assess heterogeneity 

Four of the reported diseases – brucellosis, dengue, influenza, and
oxoplasmosis – had the number of studies sufficient for a power of
 53%. It was expected that the reported prevalence across studies would
ary for reasons other than sampling error (diagnostic tool, study pop-
lation, and study period), which explains the SD = 6 and use of a
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Figure 2. Reporting proportions of different 

zoonosis groups by region in Cameroon (2000–

2022). 
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andom-effects model. The forest plots ( Supplementary Material File

3 , Figures S1–S4) show the pooled prevalence, I 2 statistics, and P -
alues associated with these. The pooled prevalence estimates should
ot be interpreted as representative of the burden of the specified
oonotic diseases across the national territory because of the expected
ariation in meta-analyses of prevalence studies. For the meta-analysis,
ll four pooled prevalence estimates among those surveyed in the dif-
erent studies (febrile and non-ill community members) were associated
ith an I 2 statistic greater than 75% (high inter-study heterogeneity)
nd P < 0.01: brucellosis (random-effects pooled estimate proportion,
S 0.05%, 95% CI 0.03–0.07; I 2 = 90.91%; n = 6), dengue (ES 0.13%,
5% CI 0.06–0.22; I 2 = 98.90%; n = 12), avian and swine influenza virus
ES 0.10%, 95% CI 0.04–0.20; I 2 = 98.29%; n = 8), and toxoplasmosis
ES 0.49%, 95% CI 0.35–0.63; I 2 = 98.39%; n = 11). 
104 
.7. Risk of bias analysis 

Figure 3 summarizes the results of the risk of bias analysis for the
ncluded studies. Of the 76 studies, eight had a high risk of bias, 64
 moderate risk, and four a low risk. For studies with a high risk of
ias, they failed almost entirely in terms of external generalizability,
nd all of the included studies where information was provided were
ot representative of the national population in terms of demograph-
cs like age, sex, or occupation. All of the studies used the proper
umerator and denominator in estimating prevalence, and all except
wo studies used appropriate diagnostic tools that have been shown to
ave acceptable validity and reliability. The studies checked ‘Yes’ for
 majority of the questions regarding internal validity; 373 out of 456
81.8%). 
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. Discussion 

Although epidemiological data on various zoonotic diseases from
he different health districts are found scattered across the literature,
o date there are no clearly available specific details of the burden
f zoonotic diseases in Cameroon. This systematic review provides a
ne-stop resource for understanding, through an evidence-based sys-
ematized approach, the threat of pathogen exposures of Cameroonian
ommunities related to zoonotic diseases. Overall, 35 unique zoonotic
iseases reported in at least one region of Cameroon between January
000 and May 2022 were identified. This concerted effort is consistent
Figure 3. Risk of bi

105 
ith the National Program for the Prevention and Fight Against Emerg-
ng and Re-emerging Zoonoses (NPPFERZD) and One Health Cameroon
national zoonoses programme) goal to have a unified and informed ap-
roach to risk management (community awareness, capacity strength-
ning, and prioritization) of zoonotic threats [7] . 

From the studies that were reviewed, there is clearly a pattern
n the number of research groups that have investigated particular
roups of zoonotic diseases. Emphasis has been placed on an array
f viral zoonoses: over the second decade of the study period of in-
erest (2011–2022), more studies focused on vector-borne zoonoses;
n the first decade, more studies focused on other viral zoonoses. Be-
as assessment. 
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Figure 3. Continued 
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ides these, studies have been limited to brucellosis and toxoplasmosis,
nd other zoonotic threats have been investigated quite sparingly. The
outh-eastern portion of Cameroon and scattered parts of the Centre and
orth West Regions covered by the Congo Basin rainforest (16 674 023
ectares) teem with a unique biodiversity, including about 335 mammal
pecies, 874 bird species, and 218 amphibian species [21,22] . Addition-
lly, Cameroon is characterized by live market networks where live-
tock and other food products are exchanged. This clustering and move-
ent within and between regions is a catalyst that drives the spread of
iseases through interactions of infected and susceptible people at the
ommunity level, including the spatial overlap of non-human primate
ensity with human activities, which transfers to trucking routes where
ushmeat is sold [23] . A majority of the studies included in this review
106 
ere hospital-based cross-sectional studies, and among those investi-
ating animals, most studied cattle and swine in select farms or markets
n the North, Adamawa, and North West regions. Also, epidemiological
ata that are available through the District Health Information System
f the Ministry of Public Health are mostly case counts as reported by
he respective health districts [24] . These are passive surveillance re-
ults; the actual burden is likely underestimated, as suggested by the
urrent study findings. Increased vigilance for zoonotic disease events
s indicated in order to better inform risk management efforts. 

This systematic review also identified a need for more robust pop-
lation research and case finding, consistent with other systematic
eviews conducted by different research groups for specific zoonotic
iseases like leptospirosis and monkeypox, or groups of zoonotic dis-
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ases in general [13–15 , 25] . Differentiating zoonotic diseases as emerg-
ng or re-emerging is time and location specific. Emerging zoonoses
ould include those that have either never occurred before or have
ffected a small proportion of individuals and whose incidence is in-
reasing, whereas re-emerging zoonoses include those that are well
107 
nown but whose incidence has significantly increased or the host–
nvironment–vector interaction has changed. It would be misleading
o interpret the epidemiological data from this systematic review as in-
icative of the trend of the different zoonotic diseases that have been
ndexed. 
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For the pathogens with at least five studies, heterogeneity was
reater than 75%. This is expected with a meta-analysis of prevalence
tudies because of the difference in the sampling frame, sampling tech-
ique, sampling size, diagnostic tool, and differing biomarkers reported
s a result [26] . 

.1. Limitations 

Although an evidence-based systematic approach was used to syn-
hesize the literature and abstract the epidemiological data related to
oonoses in Cameroon, the findings should be interpreted with caution.
irst, the search strategy applied included the names of Cameroon and
HO-designated priority zoonotic diseases in addition to general terms.
s such, it is possible that some literature databases did not return ar-

icles where the words zoonotic disease or animal disease or vector-
orne or cross-species transmission or interspecies transmission were
ot used. Nonetheless, care was taken to use indexed/controlled terms
or each database, such as MeSH terms in PubMed. Second, based on the
isk of bias analysis, 73 out of the 76 studies included utilized a sam-
ling frame that was not representative of the target population and
one were representative of the national demographics. Third, some
oonotic diseases of known aetiology such as hepatitis E virus infec-
ion, fascioliasis, and microsporidiosis were excluded; human African
rypanosomiasis was excluded because of indistinctness with the sub-
pecies (zoonotic Trypanosoma brucei rhodesiense versus non-zoonotic
rypanosoma brucei gambiense ) in some studies [27–29] . Severe acute
espiratory syndrome coronavirus 2 (SARS ‑CoV ‑2) was intentionally not
ndexed, as while animal–human–animal cycles have occurred, the pan-
emic is dominated by human-to-human transmission, confounding ob-
ervation of this dynamic [30] . Fourth, although additional evidence
as obtained from the grey literature, including country reports (District
ealth Information Software 2 and the National Zoonoses Program), the
ata were not included in this review because of ethical concerns and
nbalanced data by reporting year. Fifth, social disturbance, including
onflict, drought, population migration, and other stresses on commu-
ities, are incompletely accounted for in the literature and are factors
mportant to the health security risk. Last, all of the studies included
ere cross-sectional studies and, as such, these are only point and pe-

iod prevalence data. There were no data on the severity or duration
f the infections, and no inference can be made about the demographic
isk factors for the respective diseases. 

.2. Conclusions 

This systematic review bridges some existing gaps in the under-
tanding of the landscape of zoonoses and exposes critical gaps in the
urveillance and reporting of zoonotic diseases in Cameroon. There is
vidence of viral, bacterial, and parasitic zoonoses across the terri-
ory, many of which have epidemic potential. The SARS-CoV-2 pan-
emic and monkeypox epidemic underscore the critical role of pandemic
reparedness. Therefore, there is a need to study definitive reservoir–
ector–acquisition associations and to strengthen passive surveillance
ystems and reporting of active or sentinel surveillance findings. In
ameroon, an improved understanding of specific groups and commu-
ities at higher risk than others for emerging and re-emerging zoonotic
pillover events will allow careful prioritization of limited resources for
etter One Health risk management. 
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