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Simple Summary

Human African Trypanosomiasis (HAT) is a zoonotic NTD targeted for elimination by 2030.
There is a scarcity of HAT epidemiological studies/data from Nigeria. There is a disconnect
between WHO records and peer-reviewed data on HAT in Nigeria. But the disease remains
prevalent, with a complex epidemiology and zoonotic potential. Inadequate surveillance
and diagnostic challenges limit HAT reporting from Nigeria.

Abstract

African trypanosomiasis is a protozoan disease that affects both humans and animals.
Human African Trypanosomiasis (HAT) is a Neglected Tropical Disease targeted for elim-
ination in 2030. Although WHO has not reported HAT from Nigeria in the last decade,
there are published studies reporting seroprevalence, parasite detection/isolation, and
animal reservoirs potentially involved in HAT transmission in Nigeria. Interestingly, the
burden of Animal African Trypanosomiasis (AAT) continues to increase. In this study,
we synthesized published reports on the prevalence of HAT and AAT in Nigeria from
1993-2021, the trypanosome species involved, the spread of animal reservoirs, and the
variability in diagnostic methodologies employed. A scoping review was performed
following the methodological framework outlined in PRISMA-ScR checklist. Sixteen el-
igible studies published between 1993 and 2021 were reviewed: 13 for AAT and 3 for
HAT. Varying prevalence rates were recorded depending on the diagnostic methods em-
ployed. The average prevalence reported from these studies was 3.3% (HAT), and 27.3%
(AAT). Diagnostic methods employed include microscopy, PCR and Card Agglutination
Test for Trypanosomiasis (CATT). Cattle, pigs, and dogs were identified as carriers of
human-infective trypanosomes. This study highlights the scarcity of HAT epidemiological
studies/data from Nigeria, the high prevalence, complex epidemiology, limited attention
and surveillance of African Trypanosomiasis in Nigeria. Remarkably, WHO records do not
reflect the published data showing evidence of HAT prevalence/cases in Nigeria. Unfortu-
nately, diagnostics challenges and unrealistic disease reporting protocols seem to limit HAT
reporting from Nigeria. Therefore, adequately coordinated epidemiological surveys and
targeted intervention policies are imperative to ascertain the true epidemiological status of
HAT in Nigeria and prevent disease re-emergence towards achieving WHO'’s elimination
targets. The presence of animal carriers of human-infective trypanosomes underscores the
importance of a one-health approach to combat African trypanosomiasis effectively.
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1. Introduction

African Trypanosomiasis (AT) is one of the Neglected Tropical Diseases (NTDs) with
an estimated 60 million people in sub-Saharan Africa at risk of infection [1,2], alongside
various animals such as dogs, cattle, pigs, sheep and goats [3,4]. This vector-borne disease,
caused by protozoan parasites of the genus Trypanosoma, is transmitted by tsetse flies
(Glossina sp.) [5].

Human African Trypanosomiasis (HAT), also known as sleeping sickness is caused
by two sub-species of Trypanosoma brucei. Trypanosoma brucei gambiense (Tbg), found in
24 countries in West and Central Africa, accounts for about 97% of all reported cases, and
typically causes a chronic form of the disease characterized by neurological symptoms.
The first stage of the disease (hemolymphatic stage) presents with mild symptoms such
as raised, red sore (chancre) at the site of the tsetse bite, headache, intermittent/chronic
fever, malaise, muscle aches, and swollen lymph nodes. The second stage (neurological
stage) involves the central nervous system, manifesting as sleep disturbances, hallucination,
confusion, tremors, seizures, and if untreated, coma and death [5,6]. Trypanosoma brucei
rhodesiense (Tbr), found in 13 countries in East and Southern Africa, is responsible for 3%
of reported cases. It causes an acute disease considered zoonotic in both humans and
animals [7,8].

Animal African Trypanosomiasis (AAT), also known as Nagana, is caused by various
trypanosome species, including T. brucei, T. congolense, T. vivax, T. equiperdum, T. evansi,
T. simiae, T. suis, and T. theileri [9,10]. Cattle are the most affected, though goats, dogs, sheep,
pigs, and wild animals are also susceptible [11]. Notably, T. equiperdum causes a venereal
disease (Dourine) in horses and donkeys, while T. evansi, causes a form of trypanosomiasis
known as Surra in horses, camels, buffaloes, mules, and deer [12]. Clinical signs of AAT in-
clude intermittent fever, anemia, edema, abortion, reduced fertility, emaciation, neurologic
disorders, and death [11].

The transmission of both HAT and AAT depends largely on the tsetse fly, exclusively
found in sub-Saharan Africa [13]. However, maternal and sexual transmission have been
suggested as alternative transmission routes for HAT, although their epidemiological signifi-
cance have not been fully explored [14]. The coexistence of humans, animal reservoirs/hosts,
vectors, and parasites within the conducive environment of the tropical trypanosomiasis belt
of Africa makes the disease a significant public health challenge, with detrimental effects on
health, the economy, poverty levels, and agricultural productivity [15,16].

Reported cases of HAT have substantially declined globally to fewer than 1000 cases
between 2019 and 2020 [7]. This decline is attributed to HAT control strategies and inclusion
in the Neglected Tropical Diseases, with a roadmap aiming to eliminate gHAT as a public
health concern by 2020 and zero transmission to humans by 2030 [17]. However, disease
monitoring and epidemiological surveillances are grossly inadequate in many endemic
countries [18]. For Nigeria, WHO records indicate that HAT was last reported from Nigeria
in 2012 (except for one case that was diagnosed in a Nigerian in the UK in 2016) [19]. This
has resulted in the neglect of the country in HAT surveillance and control programs, since it
is believed that the country is on course to eliminate the disease. However, Cameroon which
shares borders with the Nigerian HAT foci continues to report cases (Figure 1). Interestingly,
there has been reports of finding the human-infective trypanosomes in animals in Nigeria,
especially in companion animals (dogs). This raises questions about the existence and
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true prevalence of HAT in Nigeria, especially with regard to the source of infection and
transmission route for the animal carriers. Neglecting any HAT foci or infection site,
no matter how small, poses serious risks to the achievement of the NTD elimination
targets. These locations could serve as sources of continuous re-infection and may become
potential hotspots for new epidemic strains of the parasite, leading to disease re-emergence.
Therefore, adequate epidemiological information about the co-circulation of human and
animal trypanosomes is critical to inform control or eradication policies and strategies.
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Figure 1. WHO HAT prevalence records for Nigeria and neighboring Cameroon showing that Nigeria
has not reported any case in several years, while Cameroon continues to report cases (A), despite
the close proximity of both countries” known HAT foci and trans-border activities. (B)—Blue dots
represent major HAT foci. Graph data was assessed from https:/ /www.who.int/data/gho/data/
themes/topics/human-african-trypanosomiasis (accessed on 15 March 2024).

Hence, this review examined published evidence on the prevalence of African try-
panosomiasis in both humans and animals in Nigeria. The study is aimed at synchronizing
published HAT and AAT epidemiological data from Nigeria in order to understand the
disease incidence/occurrence, estimate the prevalence, identify the host spread, parasite
species involved, diagnostic techniques being used, and explore the possibilities of cross
infection between humans and animals.

2. Methods

The study protocol was developed in 2023, and thoroughly revised by the research
team before commencement of the study. This scoping review protocol was not prospec-
tively registered in PROSPERO or any other systematic review registry, but was strictly
followed throughout the conduct of the review in line with the University of Wolverhamp-
ton guidelines and ethics. The conduct and reporting also followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA-ScR) four-stage framework,
encompassing identification, screening, eligibility assessment, and inclusion to ensure a
transparent, accurate, and high-quality reporting of the review’s findings [20].

2.1. Search Strategy

The searches were performed using MEDLINE, CINAHL, and EMBASE in July 2023.
The search terms included ‘Neglected Tropical Disease,” ‘African trypanosomiasis,” ‘human
African trypanosomiasis,” ‘animal African trypanosomiasis,” ‘sleeping sickness,” ‘nagana,’
‘trypanosoma,” ‘trypanosomosis,” ‘trypanosomes.” These terms were combined using Boolean
operators ‘OR’, as well as “AND’ to retrieve relevant articles. A manual search was also
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performed using google search engine to ensure that studies published in non-indexed
journals are captured. See Table S1 for final search strategy and result for MEDLINE database.

2.2. Eligibility Criteria

The eligibility criteria for this review were informed by participants (P), phenomena
of interest (I), and context (Co) or PICo, where P is humans/animals with AT, I is African
trypanosomiasis infection and Co is Nigeria. Primary research studies including cross-
sectional, cohort, surveys, and prevalence studies that reported animal and human African
trypanosomiasis infection were included. Specific inclusion criteria included studies from
Nigeria, published in English language (as Nigeria is an English-speaking country), in the
last 30 years (1993-2023), with a well detailed sample, prevalence of trypanosomiasis in
sampled population, method of diagnosis and Trypanosoma species identified.

2.3. Study Selection

Study selection was performed independently by the three authors. Discrepancies
between the authors were resolved through discussion until a consensus was reached.
The studies included in this systematic review underwent a two-stage selection process.
Following the search, all identified citations were collated and uploaded into EndNote
version 20 (Clarivate Analytics, Philadelphia, PA, USA) and duplicates removed. Initially,
all potentially relevant studies were screened based on their titles and abstracts to identify
studies that potentially met the eligibility criteria. Subsequently, full-text articles of these
studies were retrieved and further assessed against the pre-defined inclusion and exclusion
criteria for this review. Reasons for exclusion of papers at the full text review stage that
did not meet the inclusion criteria are recorded and reported in Figure 2. A manual search
was also performed to ensure that all relevant studies missed by the electronic search
were captured. The results of the search and the study inclusion process are reported
and presented in a Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) flow diagram [21].

For this review, the selected studies underwent critical appraisal using the Joanna
Briggs Institute’s (JBI) critical appraisal checklist for cross-sectional studies [22]. This check-
list consists of eight criteria that assess various aspects of methodological quality, including
the selection criteria of subjects, study subjects and setting, sample size, measurement of the
condition, measurement of outcomes, suitability of statistical analysis, and the method used
to identify the disease condition. Each response to the screening questions was assigned a
score. A score of ‘1’ is allocated for “Yes,” while ‘No” and “Unclear’ responses are scored
as ‘0’ (Table S2). The interpretation of the results obtained using the JBI Critical Appraisal
Checklist for Cross-Sectional Studies is categorized as follows:

Low Risk of Bias: his designation is assigned to studies that align with most or all the
methodological criteria and exhibit a low risk of bias in their design, conduct, analysis, and
reporting, resulting in a score between 6 and 8.

Moderate Risk of Bias: Studies that partially meet the methodological criteria but
possess certain limitations or concerns that may impact the reliability of their findings fall
into this category, with scores ranging from 4 to 5.

High Risk of Bias: This classification applies to studies with significant methodological
limitations, deviations from best practices, or substantial concerns regarding bias. Studies
scoring below the specified benchmarks (<4) for moderate-level appraisals of each type of
research are included in this category.

Finally, studies that met the eligibility criteria were included for further data extraction.
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Figure 2. Flow chart of study selection process and article inclusion/exclusion for the review.

2.4. Data Extraction

After identifying the pertinent articles for inclusion, the next crucial step involves
extracting and synthesizing the relevant information from these selected articles. To
facilitate this process and ensure consistency in data classification, a tailored data extraction
form was developed, aligning with the specific research question that the review aims
to address.

The following key data points were extracted and documented within a pre-prepared
Microsoft Excel spreadsheet: author and year of publication, study subject (human, animal),
type of study design, study size, Trypanosoma species identified, diagnostic method used,
number of positive cases, prevalence, or percentages.

This structured approach to data extraction ensured that critical details from each
article were captured accurately and comprehensively. By utilizing a standardized format
and organized spreadsheet, the data was efficiently managed and synthesized, facilitating
the subsequent stages of analysis, and reporting within the systematic review process.
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2.5. Data Synthesis

A narrative summary was performed to synthesize findings from this review, and
categorized into human and animal studies. All studies were further structured by the
diagnostic techniques employed.

3. Results

A total of 1977 articles were retrieved from the search of three databases. 59% (1159)
from MEDLINE, 36% (724) from EMBASE and 5% (94) from CINAHL. After removal of
40 duplicates, 1937 articles were screened for titles and abstracts. A total of 1787 non-
relevant articles were excluded in accordance with the predetermined criteria. Following
full text retrieval, another 25 studies were excluded as their full texts were not accessible.
Upon review of the full texts of the remaining 125 articles, a total of 11 were deemed
eligible for inclusion in the study. An additional 5 articles were identified from a search of
reference lists. Finally, 16 articles were included. The study selection process is represented
in Figure 2.

3.1. Description of Eligible Studies

All included studies were published between 1993 and 2021, with the number of
study subjects ranging from 19 to 7143 and an overall sample size of 18,091. Of the
16 included studies, three investigated human African trypanosomiasis [23-25], while
thirteen studies reported animal African trypanosomiasis. Five of these reported infection
in cattle—bovine trypanosomiasis [26-30]. Two studies investigated trypanosomiasis
infection in pigs—porcine trypanosomiasis [31,32]. Three studies investigated infection
in ruminants—sheep, goat, cattle [33-35]—while one study investigated in dogs—canine
trypanosomiasis [36]. The remaining two studies investigated infection in multiple animal
hosts including monkeys [37,38]. Table 1 provides a summary of the included studies.

3.2. Prevalence of HAT

A total of 1974 individuals underwent testing for the disease across three studies.
Among them, 65 individuals were seropositive for the disease in two of the studies using
the CATT kit [23,24]. Trypanosomes were detected from the blood of 23 seropositive
individuals by various methods such as microscopic examination of blood films or buffy
coat, and in vivo inoculation into mice/rats. The detection of the parasites in the blood
did not reflect how strongly positive the CATT test was, as parasites were detected in
patients that were weakly, moderately and strongly positive in the CATT test. One study
also examined the CSF, and detected parasites in the CSF of 4 patients. The third study,
conducted in the northern part of the country, did not detect any positive case within
the sampled population [25]. The seroprevalence of HAT reported by these studies for
various study sites across the country ranged from 0-9.6%, with a calculated average of
3.3% (65/1974). The actual prevalence of HAT as confirmed by parasite detection was
as high as 4.8% in one study site (Urhouka), with a calculated average of 1.2% (23/1974)
across all studies. Trypanosoma brucei gambiense type 1 was reported as the causative parasite
specie, as detected by the gambiense-specific TgsGP-PCR.
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Table 1. Summary of the characteristics of the reviewed articles.
. . . . Study . Outcome Prevalence Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Sample Size Measured Result Rate Method Identified
iy A total of 42 (39%)
PreYalence of bovine try- Adamawa: Ca’ftle were fqund to
bovine try- ANOSOMosis Formerl be infected with
Daniel et al panosomiasis Ifn Karim Gon olay Cross- Bovine try- trypanosomes. Out T. vivax
1993 [26] v in Gongola Lamid d (K ;‘; sectional Cattle 1065 3’ . of which 27 (64.3%) 3.90% Microscopy T. congolense
State of amico an ann Survey panosonuasis were due to T. vivax, T. brucei
Numan local Lamido and o
Northern 13 (31%) to
Lo government Numan LGAs)
Nigeria areas of T. congolense and 2
Gongola State. (4.8%) to T. brucei.
Eﬁ;ggﬁ:ﬂﬁ:}e’ A total of 19 (7.4%)
trypanosomia: 01 our Soats were posiive
Daniel et al sis in sheep Zicﬁrelrlftllu eisn Bauchi Cross- Shee (621558 shee Animal giving a total T. vivax
1994 [33] v and goats in a use for t}I;e (Alkaleri and sectional Goatp and P African try- infection rate of 37 6% Microscopy T. congolense
g region of . . Gombe LGAs)  Survey panosomiasis (6.0%), 22 being T. brucei
parasitological 357 goats) S ith T vi
northern diagnosis of positive with T vivax,
Nigeria HVDANOSOMO- 9 with T. congolense
sizp and 6 with T. brucei
A total of 109 cattle
were infected with
o Toases e iypancsemes g
anosom}(;sis prevalence of of 8.4% OEt of these T. vivax
Enwezor et al lion the Kachia trypanosomes Cross- Bovine try- 105 (960 é%) was due , Tb congolense
v . in cattle at the Kaduna sectional Cattle 1293 7 . o 8.40% Microscopy ; .
2009 [27] Grazing Kachi Sur panosomiasis to T. vivax, 2 (1.9%) to T. brucei
Reserve, Gac 1a urvey T. congolense, 1 (0.9%) brucei
Kaduna State, razing to T. b. brucei and a
L Reserve (KGR) . . .
Nigeria mixed infection of

T. congolense and
T. vivax 1 (0.9%).




Parasitologia 2025, 5, 53 8 of 22
Table 1. Cont.
. . . . Study . Outcome Prevalence Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Sample Size Measured Result Rate Method Identified
A total of 10 animals
were positive for
trypanosomes with
an overall prevalence
of 2.17%. The
Aimed morplologi
Investigation screening indicated th
of livestock for  livestock for . cated the .
resence of possible 460 animals presence of T. brucei,
% anosoma resence of T Cattle (177 cattle, T. vivax and a mixed
ypal P ) ' Cross- Sheep 209 sheep, Animal infection of T. brucei T. brucei
Enwezor etal., brucei b. gambiense . . . o .
. o Niger sectional Goats 61 goats, African try- and T. congolense. 2.17% Microscopy T. congolense
2019 [38] gambiense In within Tafa o . . .
Tafa Local Local Survey 1I;/[ocrag(clogs :1;21 (liocal dogs  panosomiasis Detaills b}}: zaurgal T. vivax
Government Government onkey Species sho oe
. 1 monkey) 3 cattle (1.69%),
Area of Niger Area (LGA) of
.ol . 6 sheep (3.02%) and
State, Nigeria Niger State, o
Nigeria 1 goat (1.64%)
gera. infected with
trypanosomes.
Neither the dogs nor
the monkeys were
positive for
trypanosomes.
To investigate
the prevalence
of trypano-
Molecular some infection
. L. in cattle, and A total of 3 Cattle
identification molecularly were positive by
and identified the microscopy, o
prevalence of ios of i 0.89% T. theileri
trypanosomes species 0 representing 0. o . T. evansi
Habeeb et al., in cattle trypanosomes Cro.ss- Bovine try- prevalence, while Mlgroscop Y* PCR T. simiae
o in infected Kwara sectional Cattle 398 I 12 samples 0.8% -
2021 [28] distributed panosomiasis . o o Microscopy T. congolense
s cattle and the Survey representing 3.0% PCR: 3.0% .
within the T. brucei
. spatial tested positive by o
Jebba axis of . . T. vivax
the River distribution of nested PCR. With
Niger Kwara trypanosome- T. congolense more
sta%e ,Nigeria infected herds prevalent (50.0%).
’ along the
Jebba axis of
the River

Niger.
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Table 1. Cont.
. . . . Study . Outcome Prevalence Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Sample Size Measured Result Rate Method Identified
To evaluate 59 cattle were
the prevalence infected with
Observations of trypanoso- trypanosomes giving  Cattle: 5.3%
on the mosis among 1424 a prevalence of 5.3%  (95% CI:
Kalu et al epidemiology ruminants in Cross- Ruminants (1106 cattle Animal with a confidence 4.0-6.6%) T. vivax
v of ruminant Kano Stateand  Kano sectional (Cattle, sheep, and African try- interval of +1.3. Small Microscopy T. congolense
1996 [34] . 2. . X
trypanosomo-  to elucidate Survey goat) 318 small panosomiasis Three out of ruminants T. brucei
sis in Kano aspects of the ruminants) 318 small ruminants  (95% CI:
State, Nigeria disease sampled were —0.1-1.9%)
transmission infected (prevalence
in the area 0.9% + 1.0).
To conduct an Out of sampled
) people, a total of 28
active s
Silent Human  screening of were found positive.
. The CATT revealed
Trypanosoma T. b. gambiense . .
- . . an overall infection
brucei in humans in rate of 1.8% of the
gambiense the old Gboko o . CATT: 1.8%
. . . Cross- Human 1200 samples studied. o
Karshima Infections sleeping Gboko sectional Humans 1200 African try- PCR revealed an Parasite iso-  CATT T.b.
etal., 2016 [24]  around the sickness focus . . . lation/PCR:  PCR gambiense
RN Survey panosomiasis overall infection rate N
Old Gboko in Nigeria and o 0.6%
i i of 0.6% of the
Sleeping characterized
. . . 1200 samples
Sickness Focus  isolates using lvzed
in Nigeria TgsGP- ana‘yzec.
Trypanosomes (TbG)
polymerase
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Table 1. Cont.
. . . . Study Outcome Prevalence Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Measured Result Rate Method Identified
A total of
118 animals were
positive (46 cattle,
72 pigs). The overall
infection rates for the
CATT and TgsGP-
PCR were 8.9 and
0.9%, respectively.
Trypanosomes of
To ascertain animal origin
the possible identified by ITS
rolepo £ animal 1 PCR were T. brucei
. eSEIVOirs in (4.2%), T. (c)ongolense
Animal the forest (3.2%),
reservoirs of epidemiology T. congolense T. brucei
Trypaposoma of the parasite sav*fmnah (20.0 %), (T. b. '
brucei in the old Cross- Animal T. vivax (2.2%) and gambiense)
Karshima gambiense . Cattle . mixed infections CATT: 8.9% CATT T. congolense
Gboko Gboko sectional . African try- o/ P
etal., 2016 [37]  around the old sleeping Survey Pigs panosomiasis (1.5%) in cattle as PCR: 0.9% PCR forest
Gboko sickness focus well as T. brucei T. congolense
(50T ol st
SICKNESS T0CUS - haracterized orest (1670, ’
in Nigeria . . T. congolense
isolates using o
savannah (1.0%) and
TgsGP . infecti
polymerase mixed infections

chain reaction.

(1.2%) in pigs.

T. brucei gambiense
and other animal
trypanosomes were
identified among
animals in the focus,
indicating the
existence of animal
reservoirs of human
infective

T. b. gambiense.
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sex and
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differences.

Parasitologia 2025, 5, 53 11 of 22
Table 1. Cont.
. . . . Study . Outcome Prevalence Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Sample Size Measured Result Rate Method Identified
3, 342 cattle were
found positive. The
prevalence of bovine
o trypanosomiasis was
;A;ic\)/r;gl(t)lédmal found to be high at
Africa}; animal 46'8%. (3?'9_54'5%)
trypanosomia-  To determine and sfrilﬁc;n:’i 0
sis in domestic  seasonal Cross- 35;: (())bZe:\?e; ’ T. congolense
Majekodunmi  cattle on the variations in Jos sectional Cattle 7143 Bovine try- between the dry and 46.8% . PCR T vivox
etal., 2013 [29] ]Jos Plateau, the prevalence panosomiasis ¢ (39.0-54.5%) b b .
Nigeria: of AAT across Survey theend o ]ihz wet T. b. brucei
Prevalence, the Jos Plateau season. T. b. brucei
. was observed at a
distribution, a
and risk prevalence of 3.2%
factors (1-5.5%);
T. congolense at 27.7%
(21.8-33.6%) and
T. vivax at 26.7%
(18.2-35.3%).
To investigate
the prevalence
of human
African try-
Human ?ﬁ&%orcr:zzii Of the 474 screened,
African try- by 440.3%) were CATT: 9.30%
S seropositive with .
Nmorsi e al panosomiasis Trypanosoma Cross- Human roprevalence of Microscopy Micr Tb
orst etal, in endemic brucei Abraka, Delta  sectional Humans 474 African try- Sorop Oeva. enee o (blood): 3.4% CTOSCOPY o
2010 [23] . . o 22(9.6%) in Urhouka, . CATT gambiense
focus of gambiense in Survey panosomiasis o/« - Microscopy
- 14(9.5%) in Umeghe A a0
Abraka, an endemic and 8(7.9%) for (CSF): 0.8%
Nigeria focus of e
Ugonu.
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Table 1. Cont.
. . . . Study . Outcome Prevalence  Diagnostic Species
Author/Year Title Aim City/Area Study Design Population Sample Size Measured Result Rate Method Identified
To determine
the prevalence 524 .(26'8%) were
Pig trypanoso-  of fr;i;’gzgsfg;e
mosis: trypanosome . .
prevalence species ll’leC(‘EIOIIS, 348.
and pathogenic to (66.5%) of which had
L . . Cross- . a mixed T. brucei and
Omeke, significancein  pigs and the Anambra and . . Porcine try- o . T. congolense
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3.3. Prevalence of AAT

Thirteen included studies reported AAT with an overall sample size of 16,177. The
highest sampled animal was cattle at 12,193, while the least is monkey at 1 sample. Others
are 577 sheep, 418 goat, 2639 pigs, 31 dogs, and 318 small ruminants (unspecified). Out of
the total sampled animals, 4404 were found positive for trypanosomiasis infection from
all the 13 studies. The prevalence of AAT as reported in these studies ranged between
0.8-46.8% for various animal species in various study sites, with a calculated mean preva-
lence of 27.3% (4404/16,177).

These studies detected the animal trypanosomes: T. vivax, T. congolense, T. brucei,
T. simiae, T. evansi, T. theileri in the studied samples, with T. vivax, T. congolense, and
T. brucei reported as the most prevalent trypanosome species in animals. In addition to these
trypanosomes, three of these studies detected the human infective parasite Trypanosoma
brucei gambiense in animals [32,36,37].

3.4. Diagnostic Techniques

The included studies for this review utilized various diagnostic methods, including
microscopy, Card Agglutination Test for Trypanosomiasis (CATT), and Polymerase Chain
Reaction (PCR) in the detection of trypanosomes. 11 out of the 16 included studies utilized
microscopy for diagnosis, while 6 used PCR and 4 used CATT. 5 studies used a combination
of diagnostic techniques (Microscopy + PCR = 2, Microscopy + CATT =1, PCR + CATT = 2.
For the studies that utilized a single diagnostic approach, 8 studies utilized microscopy alone,
while 2 used PCR alone and 1 used CATT alone. Overall, microscopy was the most utilized
diagnostic technique in these studies for the diagnosis of African Trypanosomiasis.

4. Discussion

The findings from this review provide insights into the prevalence, host range, species
distribution, and diagnostics techniques of African trypanosomiasis in humans and animals
in Nigeria. According to this study’s findings, the calculated mean prevalence of AAT in
Nigeria is 27.3% (4404 out of 16,117), while that of HAT is 1.2% by parasite identification
and 3.3% seroprevalence, indicating that African trypanosomiasis is still endemic in both
humans and animals in Nigeria. The presence of various trypanosome species and use of
different diagnostic methods contributes to the complexity of this disease, its epidemio-
logical studies in Nigeria and its public health significance. The study identified several
trypanosomes, including T. vivax, T. congolense, T. brucei brucei, T. simiae, T. evansi, T. theileri,
and T. brucei gambiense as the causative pathogens of African trypanosomiasis in animals
and humans in Nigeria. Additionally, the most used diagnostic technique in Nigeria for
detecting these trypanosomes is microscopic examination, particularly in animals. Bearing
in mind that gHAT is characterized by extremely low parasitaemia, and hence, is very
difficult to detect through microscopic examination of blood smears, the identification of
T. b gambiense by microscopy in the few studies available indicates that the prevalence of
HAT in the country might be underestimated.

While these mean prevalence rates provide a general overview, they mask substantial
regional variation and heterogeneity in study design. AAT prevalence varied widely across
locations, reflecting differences in local ecology, host species, vector density, and diagnostic
methods. The three HAT studies reviewed were conducted in distinct regions; Kaduna,
Gboko, and Abraka, and differed in sample size and diagnostic approach. Kaduna reported
zero cases using CATT only in 300 participants; Gboko reported 1.8% (CATT) and 0.6%
(PCR) among 1200 participants; and Abraka reported 9.3% (microscopy) and 3.4% (CATT)
among 474 participants. This heterogeneity complicates direct comparisons and precludes
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definitive conclusions about national trends, but suggests that prevalence is not uniform
and certain locations may have higher infection burdens.

These variations underscore the importance of regionalized surveillance strategies
tailored to local risk factors, host populations, and vector distribution. They also highlight
the influence of methodological differences on reported prevalence: less sensitive diagnostic
methods such as microscopy or CATT may underestimate true infection rates, whereas
molecular techniques like PCR can detect otherwise missed cases. Synthesizing across
studies, the data indicate that AAT remains a widespread animal health concern, while HAT
is focal but potentially under-reported due to low parasitaemia, limited surveillance, and
diagnostic constraints. These findings emphasize the need for integrated, geographically
informed surveillance and standardized diagnostic protocols to more accurately assess the
burden of African trypanosomiasis and guide effective control measures.

4.1. The Prevalence of Human African Trypanosomiasis in Nigeria

Despite the World Health Organization reporting, only eight new HAT cases in Nigeria
between 2010 and 2016 [39], the results of this analysis present a different perspective.
During this period, two of the studies included in this analysis collectively identified
65 HAT seropositive individuals out of a total of 1974 assessed, with the parasites isolated
from 7 individuals in one study and detected in the blood and CSF of 16 and 4 individuals,
respectively, in another study [23,24]. This means that in the same period when WHO data
recorded 8 cases, there were 23 confirmed cases reported in research studies. This notable
difference suggests that the true prevalence of HAT in Nigeria may be under-reported
due to limited surveillance, diagnostic resources, and policy gaps. This further buttresses
the fact that the only reported case from 2013 was diagnosed in the UK, indicating that
many clinical cases may be missed in Nigeria due to lack of diagnostic capacity/resources.
This could be attributed to the challenges of clinical HAT diagnosis especially in the
resource-limited settings of the disease foci in the country, and non-inclusion of HAT into
routine medical checks in Nigeria’s healthcare facilities [24]. More importantly, there is
very little HAT surveillance going on in the country, and when done, are restricted to
the previously known HAT foci. The focal nature of the disease has made the sparse
surveillance efforts to be limited to the traditionally known foci, while totally neglecting the
vast majority of the country which are prone to disease expansion due to climate change
and human/animal migration. This concentration on known foci also introduces bias, as
areas outside recognized hotspots are rarely surveyed, and silent carriers in apparently
healthy individuals may remain undetected. Considering that some of the studies reported
silent infections in human carriers who were apparently healthy, and that microscopic
detection of the parasites in HAT is quite challenging due to extremely low parasitaemia
and difficulty in obtaining CSF, it is apparent that the true burden of HAT in Nigeria is
largely unknown. Prevalence studies are grossly inadequate in Nigeria (as only 3 eligible
studies were found within the period reviewed), despite being an endemic country. This
underscores the limited attention that HAT receives in some endemic regions, especially
Nigeria [40].

Human African trypanosomiasis has been included in the Neglected Tropical Diseases
Road map, aiming to eliminate HAT as a public health concern by 2020 and interrupt the
transmission of Trypanosoma brucei gambiense (Tbg) to humans by 2030 [17]. The criteria for
elimination are set at fewer than 2000 reported cases annually and no more than 1 case per
10,000 residents in areas at moderate or high risk [18]. Several endemic African countries,
such as Benin, Cote d’Ivoire, Equatorial Guinea, Togo, and Uganda, have successfully elim-
inated gambiense Human African Trypanosomiasis (gHAT) as a public health problem [7].
However, Nigeria still faces challenges in achieving this goal. The prevalence rates of HAT
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from these studies in Nigeria are much higher when compared to 0.06% in Cote d'Ivoire and
0.88% in Uganda [41,42]. With infection rates (seroprevalence) as high as 9.6%, parasites
detected in blood and CSF in 4.8% and 1.8%, respectively, and parasites isolated from
1.5% of the population in specific study sites in the country [23,24], these reviewed studies
suggest that Nigeria may have a higher incidence/prevalence rate than is being reported by
WHO. The disparity in the WHO reported data and published research data indicates that
WHO reports may not necessarily reflect the actual disease status in Nigeria, and therefore
could be misleading. These findings suggest that the disease may still pose a significant
health concern in the country, but surveillance and reporting are grossly inadequate. In
view of the possibility of genetic admixture with sympatric animal parasites that may lead
to new parasites clones and disease/epidemic re-emergence, this situation could present
a huge drawback to the planned gHAT elimination targets by 2030. It is also important
to note that the three HAT studies included in this review were conducted in different
locations, Kaduna, Gboko, and Abraka (Delta), and employed varying diagnostic methods
and sample sizes. Recognizing these differences provides context for interpreting reported
prevalence and highlights the heterogeneity of HAT epidemiology across the country.

In addition to methodological and regional heterogeneity, structural and policy barriers
significantly influence HAT surveillance and control in Nigeria. Diagnostic capacity varies
widely, with limited availability of trained personnel, molecular diagnostic tools, and
functional laboratories in many regions. In most areas, surveillance relies primarily on
microscopy or serological screening, which can underestimate true infection rates. Existing
control efforts are largely restricted to previously identified HAT foci, leaving vast areas
unmonitored and potentially allowing silent infections to persist. Where interventions
have been implemented, success has been constrained by inadequate disease monitoring
occasioned by lack of funding for disease surveillance, poor integration of human and
animal health services, and limited public awareness. These barriers highlight the need for
a coordinated, multi-sectoral approach that strengthens diagnostic infrastructure, expands
surveillance coverage, and aligns policy with WHO elimination targets.

4.2. Prevalence of AAT in Nigeria

This study has indicated a calculated mean prevalence rate of 27.3% for animal African
trypanosomiasis, which is higher than the 16.1% recorded in a previous review [43]. This
indicates increasing AAT burden. A notable finding from this study is the presence of the
human-infective T. brucei gambiense in pigs, dogs, and cattle in Nigeria [32,36,37]. Similar
findings have been documented in various sub-Saharan African countries [44—46]. This
raises additional concerns regarding the potential role of animals in the epidemiology of
HAT, and the possibility of HAT re-emergence with new epidemic clones of the parasite.
Although the precise role of these animal hosts/carriers in gHAT transmission is not
entirely clear [47], their presence poses a potential threat to the goal of eliminating HAT
transmission to humans by 2030 [48]. While the zoonotic potential of T. brucei gambiense
has been a subject of significant discussion over the years, the confirmation of its presence
in animal hosts highlights the possibility of transmission between humans and animals
that should not be neglected. The existence of these animal reservoirs in Nigeria, could
contribute to the persistence and potential spread of Human African Trypanosomiasis
(HAT) beyond the known foci. One of the prerequisites for a disease to be eradicable
is the absence of animal reservoirs [49]. Therefore, in addition to undetected human
infections and inadequate diagnostic tools/capacity, the presence of potential animal
reservoir hosts is a major challenge to the complete elimination of HAT in Nigeria and
across sub-Saharan Africa [50,51]. Without addressing the knowledge gaps regarding
T. b. gambiense reservoirs, complete gHAT elimination may be unattainable by 2030 [48]. The
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complex genetic and immunologic interactions in humans and animals co-hosting various
parasite species/subspecies and consequent changes in disease transmission dynamics in
these sites could potentially present conducive breeding grounds for new epidemic strains
of the parasites. Therefore, further research to gain a comprehensive understanding of
the specific role played by these animal reservoirs in the transmission of HAT is crucial.
This underscores the importance of integrated human—animal surveillance under a One
Health framework. Animal reservoirs may undermine progress towards elimination if not
addressed through coordinated veterinary and public health strategies.

4.3. The Diagnosis of Trypanosomiasis

The diagnosis of trypanosomiasis relies on various methods like parasitological, sero-
logical, and molecular tests, each with different levels of accuracy, ease of use, and cost [11].
For instance, less sensitive and less expensive diagnostic procedures such as microscopy
are more likely to give false negative results, leading to an underestimation of the true
prevalence of the disease. Conversely, more sensitive and more expensive diagnostic tests
like PCR can detect more positive cases that might be missed by less sensitive methods, re-
sulting in higher reported prevalence rates [52,53], but are not easily accessible/affordable.
Consequently, the choice of diagnostic methods and their accuracy can significantly affect
the detection of infected individuals or animals and the reported prevalence rates [54].
Microscopic examination was found to be the most used method for identifying trypanoso-
miasis infections in both animals and humans in Nigeria. However, this method has faced
criticism for its low sensitivity, especially in cases with low parasitaemia characteristic of
human infections with TbG, often resulting in the underestimation of HAT prevalence
rates [55]. On the other hand, Polymerase Chain Reaction has been acknowledged as the
preferred diagnostic method for epidemiological investigations concerning Trypanosoma sp.
due to its high sensitivity and capacity for processing many samples [56]. This aligns with
the results of this review, where the use of both microscopy and PCR on the same group of
samples revealed that microscopic examination detected a lower prevalence rate compared
to PCR.

As observed in one of the studies, the prevalence of AAT in cattle using microscopy
was 15.1% while PCR detected a higher prevalence of 63.7% [30]. This substantial gap in
prevalence rates can be attributed to the varying sensitivities of the two methods. Similarly,
when examining T. b. gambiense infections in humans using the Card Agglutination Test for
Trypanosomiasis (CATT) and PCR, different prevalence rates were detected [24]. In one
study, CATT showed an overall prevalence rate of 1.8%, whereas PCR indicated a lower
rate of 0.6% among the same sampled population of 1200 individuals. This discrepancy in
prevalence rates between the two diagnostic techniques underscores the higher specificity
of PCR and the potential for false-positive results from CATT due to cross-reactivity with
antibodies against other endemic protozoan diseases such as malaria [57]. On the other
hand, there is a likelihood of encountering false negative results with CATT, primarily
attributable to discrepancies in antigen types utilized in the CATT assay kit especially in
Nigeria and Cameroon [58,59].

The variation in prevalence rates has also been linked to the capacity of diagnostic tools
to identify small amounts of trypanosomes in infected samples. Unlike the PCR method,
which has the capability to detect very small quantities of infecting parasites [45], the
microscopy technique is limited in its ability to detect trypanosomes in the characteristically
low parasitaemia in gHAT, and to distinguish between different species and subspecies [36].
In these studies, the polymerase chain reaction approach was successful in detecting the
human-infective parasite T. b. gambiense in animals [36,37].
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In summary, the choice of diagnostic methods significantly impacts the reported preva-
lence rates of trypanosomiasis. This emphasizes the importance of carefully considering the
methods used when interpreting and comparing prevalence data across different studies
and locations. However, these choices are often influenced by factors such as the avail-
ability of adequately skilled personnel, cost, ease of use, and usability of the diagnostic
tools [60]. Nigeria, being a developing nation, faces challenges related to limited resources,
funding, and healthcare personnel. This may explain why microscopy is frequently used
for trypanosomiasis detection in Nigeria compared to other methods as it requires minimal
equipment and is a cost-effective way to detect the disease [11]. These factors highlight
how the choice of diagnostic methods strongly shapes prevalence estimates. Over time,
improvements in diagnostics have also influenced reported rates of infection in Nigeria.
Earlier studies that relied predominantly on microscopy tended to report lower prevalence,
whereas more recent investigations employing serological and molecular tools such as
CATT and PCR have often detected higher rates. This methodological shift explains some
of the variation observed across study periods. These observations demonstrate that di-
agnostic capacity is central to understanding the true burden of African Trypanosomiasis.
The continued reliance on low-sensitivity, low-cost methods such as microscopy, though
practical in resource-limited settings, means that many infections are likely being missed.
Without sustained investment in more sensitive diagnostics and standardized surveillance
approaches, Nigeria risks continued underestimation of disease prevalence, which may in
turn undermine national and global targets for gHAT elimination.

However, a limitation of this review pertains to the methodology used in the primary
studies. Many of these studies did not provide all the necessary data, including confidence
intervals, which is essential for conducting a meta-analysis. Consequently, a meta-analysis
could not be performed for this review, a statistical analysis which would have combined
prevalence data from the included studies to generate a more precise overall estimate. Nev-
ertheless, a narrative summary of the findings was employed to provide an understanding
of the prevalence of African trypanosomiasis in both animals and humans in Nigeria.

5. Conclusions

This study highlights the high and widespread prevalence of African trypanosomiasis
infection in both humans and animals in Nigeria, thereby presenting evidence of the persis-
tent threat that the disease poses to the health of humans and animals. The identification
of pigs, dogs, and cattle as carriers for the human-infective parasite Trypanosoma brucei
gambiense underscores the potential for transmission between humans and animals and
cross-species hybridization, thus highlighting the zoonotic potential of gambiense Human
African Trypanosomiasis (gHAT). This presents a significant challenge to the 2030 objective
of interrupting gHAT transmission to human populations. In addition to the zoonotic risk
of T. b. gambiense, the widespread burden of animal African trypanosomiasis (AAT) remains
a critical concern, causing major losses in livestock productivity and threatening food
security. To enhance the efficacy of gHAT control measures, additional research is crucial to
elucidate the precise roles played by animal reservoirs or carriers. There is also a need to
establish more effective diagnostic techniques for the detection of the trypanosomes in low
resource endemic areas. Specifically, longitudinal studies are needed to determine infection
dynamics in animal reservoirs, while field validation of molecular and serological tools
is required to overcome the limited sensitivity of CATT and microscopy. Strengthening
surveillance systems is also essential to reduce underdiagnosis and address the gap between
WHO-reported cases and research-confirmed infections. Moving forward, integrated One
Health-based interventions should be prioritized. Collaboration between veterinarians,
public health professionals, and policymakers to strengthen diagnostic capacity, enhance
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surveillance, and develop sustainable strategies for the control of both HAT and AAT
should be strengthened.
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