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RESUMEN

Coinfeccion de enfermedades zoonoéticas transmitidas
garrapatas en humanos del occidente de Venezuela
Introduccion. Enfermedades zoonoticas transmitidas por garrapatas, causadas
por organismos hemotropicos de las familias Anaplasmataceae y Babesiidae,
se extienden en la mayoria de los paises de la region neotropical americana
generando graves brotes en la poblacion humana.
Objetivo. En el presente estudio se investigan infecciones y coinfecciones
causadas por organismos de los géneros Anaplasma, Babesia y Ehrlichia
transmitidas a humanos por picaduras de garrapatas en areas rurales del
occidente de Venezuela donde estas infecciones son endémicas.
Materiales y métodos. Métodos parasitologicos y moleculares (PCR) en
muestras de sangre periférica, fueron utilizadas para detectar infecciones por
Anaplasma, Babesia y Ehrlichia en poblaciones humanas de areas rurales del
occidente de Venezuela. Un total de 346 muestras sanguineas fueron evaluadas,
incluyendo 226 de pacientes referidos de centros de salud a un centro diagndstico
en Mérida y, 120 de nifios escolares y sus representantes muestreados en tres
comunidades del estado Barinas.
Resultados. Se registran infecciones y coinfecciones por Anaplasma sp.,
Babesia sp. y Ehrlichia sp. en los diferentes grupos etarios estudiados. La
infeccion por Anaplasma sp. fue detectada con mayor frecuencia. Anaplasma
y Babesia, resultaron infecciones generalizadas y bien adaptadas en el area
estudiada y en mayor grado que la causada por Ehrlichia. Particularmente, en
el grupo estudiado en el estado Barinas, los analisis estadisticos revelaron una
relacion epidemiologica en la coinfeccion Anaplasma-Babesia, evidenciando
prevalencias de 92% y 95% con una fuerte asociacion en individuos infectados,
indicando relacion de larga data con las garrapatas vectoras.

Conclusion. Se destaca el significado para la salud publica que tienen las
enfermedades transmitidas por garrapatas en el occidente de Venezuela y se
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sugiere incrementar la vigilancia y control para proteger
las poblaciones vulnerables.

ABSTRACT

Introduction. Tick-borne zoonotic diseases, caused by
hemotropic organisms of the families Anaplasmataceae
and Babesiidae, are of great extend in most countries
of the American tropical region generating severe and
frequent outbreaks in human populations.

Objective. The present study aimed to investigate
the occurrence of tick-borne parasitic infections
and coinfections caused by organisms of the genera
Anaplasma, Babesia and Ehrlichia in humans exposed
to tick-bites through farming or residence in rural
areas of Western Venezuela where these infections are
endemic.

Materials and methods. Parasitological and molecular
(PCR) methodologies in peripheral blood samples
were used to detect tick-borne organisms (Anaplasma,
Babesia and Ehrlichia) in human populations from
rural areas of Western Venezuela. A total of 346 blood
samples were evaluated. These included, 226 of patients
referred to a diagnostic center in Mérida state coming
from different health units and, 120 from schoolchildren
and parents sampled in three communities of Barinas
state.

Results. The occurrence of infection and coinfection
by Anaplasma sp, Babesia sp and/or Ehrlichia sp
across different age-groups, was recorded. Anaplasma
sp. infection was detected with higher frequency in
all the study-groups. Anaplasma and Babesia are
widespread and well adapted-infections to a higher
degree than Ehrlichia. Particularly, in the group studied
from Barinas’ state statistical analyses revealed an
epidemiological relationship between Anaplasma and
Babesia coinfection, showing the higher prevalence
(92% and 95% respectively) and strong association in
infected individuals, indicating ancient-relationships
with tick-vector.

Conclusion. These findings highlight the significant
public health burden of tick-borne diseases in
rural Western Venezuela and the need for enhance
surveillance and control measures to protect vulnerable
populations.

INTRODUCTION
Ticks are the second most common arthropod
vectors of human pathogens after mosquitoes,
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transmitting disease during blood feeding. They can
transmit diverse pathogens, including pathogenic
bacteria, viruses and parasitic protozoa, several of
which cause severe diseases in both humans and
animals (1).

Infected animals may exhibit symptoms or
remain asymptomatic, while humans typically
become accidental hosts through close contact
with reservoir animals or in environments where
ticks and hosts coexist (2). Notably, approximately
60% of human infections originate from animals,
and 75% of emerging infectious diseases are
zoonotic (3). Zoonoses pose a significant threat
to global health, security, and economic stability,
making their prevention a public health priority (4).
However, the fundamental mechanisms driving the
emergence of zoonoses remain poorly understood
(5). Tick-borne diseases caused by bacteria and/
or protozoa are prevalent in most countries of the
tropical and subtropical regions. Understanding
the mechanisms of tick-borne disease transmission
under accelerating climate change is imperative (6).

Transmission primarily occurs when ticks feed on
host blood (7). Two main pathways exist: systemic
transmission and co-feeding transmission. Systemic
transmission involves susceptible ticks acquiring
infection by feeding on an infected host, or infected
ticks transmitting pathogens to a susceptible
host during feeding (7,8). In contrast, co-feeding
transmission occurs when infected and uninfected
ticks feed in close proximity on the same host,
enabling direct pathogen transfer between ticks
without requiring systemic infection in the host (7,8).
Consequently, co-feeding can facilitate pathogen
persistence within tick populations even in immune-
competent hosts, highlighting that overlooking this
pathway significantly underestimates transmission
risk (9).

Farming carries an increased risk of zoonotic
infections due to close contact with potentially
infected animals, particularly as rural populations
often depend on livestock for subsistence.
Furthermore, as these populations live in close
proximity to their livestock, the resulting human-
animal interface heightens the risks of exposure and

https://doi.org/10.32776/revbiomed.v37i2.1377



56 Aiiez-Reverol et al

transmission for zoonotic diseases (10,11). Human
tick-borne  hemoparasitic ~ diseases, including
anaplasmosis, babesiosis, and ehrlichiosis, are acute
febrile infections caused by pathogens within the
genera Anaplasma, Babesia and Ehrlichia. These
bacteria and protozoa are major etiologic agents
of emerging diseases, increasingly recognized as
causes of infection in humans, animals, and tick
vectors globally.

Tick-borne hemoparasitic diseases are widely
distributed across the Americas, with cases reported
from the United States to Argentina. These diseases
affect nearly all countries in Central and South
America, where various etiologic agents have been
detected at high prevalence in livestock, humans,
and ticks, frequently during outbreaks (12-14).

At the Center for Parasitological Research,
University of Los Andes, Mérida, Western
Venezuela, we have frequently received patient
referrals over the past two years from hospitals and
private clinicians seeking diagnosis for suspected
hemoparasitic infections. These symptomatic
patients commonly reported abundant ticks
and tick bites in their areas of origin, alongside
livestock and pet infestations. A similar problem
has been documented in rural areas of Barinas,
a neighboring state also in Western Venezuela
situated in the Llanos region.

The conversion of primary woodlands to
grassland ecotones in this region, driven by
changing land use patterns, has disrupted natural
landscape and biocenoses. This ecological shift,
coupled with climate change and a large livestock
population, has led to increased tick abundance
and the emergence of tick-borne diseases, placing
rural communities at persistent risk.

This situation in Mérida and Barinas states
prompted the present study to investigate the
occurrence of tick-borne parasitic infections caused
by Anaplasma, Babesia and Ehrlichia in humans
exposed to ticks through farming or residence in
rural areas where these infections are endemic in
livestock. Our findings revealed a surprisingly high
prevalence of affected individuals and frequent
detection of both single zoonotic infections and

Mayo 2026, Volumen 37, Numero 2

coinfections. This was observed not only among
patients referred from health centers but also
among children and parents sampled at schools in
various localities across Western Venezuela.

PATIENTS AND METHODS

Ethical Approval. This study was approved
by the Medical Committee of “Luis Razetti”
General Hospital (Barinas, Venezuela; Approval
#LRGH-2024-001), the Bioethical Committee
of Universidad Francisco de Miranda (Falcon,
Venezuela;  Approval  #UFM-BM-2024-003)
and the National Research Council of Venezuela
(FONACIT-CFP-2024000182-  May  2024).
Written informed consent was obtained from all
adult participants and legal guardians of minors.
Child assent was obtained where age-appropriate.
The study adhered to the 2013 Declaration of
Helsinki (64th Assembly-Brazil) and Venezuelan
biomedical research regulations.

Included Individuals. Between June 2023
and july 2025, 346 participants were enrolled:
(1) 226 symptomatic patients showing fever,
myalgia, arthralgia and/or headache were referred
for hemoparasite diagnostics to the Center
for Parasitological Research “J.F. Torrealba”,
Universidad de Los Andes (JFT-RC-M¢érida) and
(i1) 120 asymptomatic individuals from Ticoporo
village (T-Barinas), including schoolchildren and
parents from “Paolo Freire” (n=47) and “Romulo
Gallegos” (n=49) schools, and volunteers from
“Sabana Linda” community (n=24). The inclusion
criteria established for individuals enrolled in the
protocol from the rural Ticoporo village (Barinas)
Western Venezuela were age >3-year-old and
written consent for all of them. In addition, the
excluded criteria were antibiotic use within14 days
and immunosuppressive therapy.

Sample Collection: 3 mL peripheral blood was
collected via venipuncture into EDTA tubes. Blood
extraction was carried out by one of us (Dr. GC) as
done during the last 30 years. Blood smears were
prepared in triplicate, air-dried, methanol-fixed (3
min), and stained with 10% Giemsa in phosphate
buffer (pH 7.2, 40—45 min at 22°C). In addition,
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two-buffy coat smears were prepared from 80 uL
blood sample in 75 mm length capillary tubes
centrifugation (3,000xg, 3min) and similarly
stained.

Microscopy. Slides were examined at 1,000X
magnification under oil immersion, including
500 microscopical fields/patient (300 from blood
smears and 200 from buffy coats), using an

inclusions (indicative of Babesia sp. and/or
Anaplasma sp.) and leukocyte-intracytoplasmic
morulae (Ehrlichia sp.) were photographed using
Motic 480 camera storing system.

Molecular Analysis. DNA was extracted from
EDTA blood using phenol-chlorophorm method
after treated with lysis buffer and proteinase K
(20 mg/mL). PCR was performed with primers

Axioskop-Zeiss microscope. Intraerythrocytic targeting with details provided in Table 1:

Table 1. DNA extraction and details for performed PCR assay

Target gene Cycling condition
Citation Target group Amplicon Primer (5°-37) Inicial . - i Final N° of
length denaturation Denaturation Annealing Extension Extension cyeles

Bap-2 (5°-
GTATGGCACGTAGTCTTG N . N N N

15.16 Anaplasma sp | Mspl(409) GGATCA-3/AL348(5"- 34“5 ?d;ni ??ni ; 02 secz li)zmli 32
CAGCAGCAGCAAGACCT =
TCA-37)
Bec-UF1(5"-

. 18SIRNA GTTC,}ATCCTGC?,AGTAGT 96 °C 94°C 60 °C 72°C 72°C

17.18 | Babesia sp (867- 913) CA-3") BeeUR(S™- 10 min 1min 1 min 1 min 10 min 3
CGGTATCTGATCGTCTTC
GA-37)
ECC(5"-
AGAACGAACGCTGGCGG N . <o N N

19 Erlichia sp ESS;?NA CAAGC-3") /ECB(5'- gimg ﬁnﬁ ‘I’ini ini 1702m§1 30
CGTATTACCGCGGCTGCT
GGCA-37)

Statistical Analyses. Data were analyzed using: 1.
Descriptive statistics (frequencies, percentages) for
demographics and infection prevalence. 2. Chi-square
or Fisher’s exact tests to compare infection/coinfection
rates between groups. 3. Multiple correspondence
analysis (MCA) to explore relationships between
pathogens (active variables) and demographic/
geographic  factors (supplementary variables).
Significance was set at p<0.05. Missing data were
handled via complete-case analysis.

RESULTS

General Information and Quantification of Tick-
Borne Infection

Of the 346 individuals included in this study
(226 from JFT-RC-Mérida; 120 from T-Barinas),
307 (88.7%) tested positive for at least one of the
detected hemotropic organisms. This included those
belonging to Anaplasmataceae (Anaplasma sp. and
Ehrlichia sp.) or Babesiidac (Babesia sp.) families.
Among the infected individuals, 153 (44.2%) showed
Anaplasma-Babesia coinfection; 59 (17.1%) had
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Anaplasma-Babesia-Ehrlichia coinfection; 15 (4.3%)
had Anaplasma-Ehrlichia coinfection; and 10 (2.9%)
had Babesia-Ehrlichia coinfection. Additionally,
43 (12.4%) patients had single infections with
Anaplasma; 15 (4.3%) with Babesia; and 12 (3.5%)
with Ehrlichia.

Considering the total number of infections (including
coinfections) for each organism, Anaplasma was
detected in 270 individuals (78%), followed by
Babesia in 235 individuals (67.9%), and Ehrlichia in
96 individuals (27.7%). The distribution of infections
and coinfections in the study population is shown in
Figure 1.

Parasitological Observation: Detection and
Graphical Record of Hemotropic Organisms

All blood samples (n=346) from referred patients
(n=226 /JFT-RC-M¢érida) and individuals in endemic
areas (n=120/T-Barinas) were microscopically
analyzed for hemotropic zoonotic infections. Intra-
erythrocytic inclusions indicative of Anaplasma
and/or Babesia were detected in Giemsa-stained

peripheral blood smears (Figure 2A). Coinfections
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were frequently observed in the same patients and
occasionally within the same erythrocytes (Figure
2B-arrowed). Ehrlichia infection was identified as
intracytoplasmic morulae in leukocytes from buffy
coat preparations, observed in both single infections
(Figure 2A) and coinfections with either Anaplasma
or Babesia (Figure 2C). Most infections detected
microscopically were confirmed by PCR testing, with
representative results shown in Figure 3.

17.1%

12.4%

40
4.3%
0 ﬂ ﬂ“%
Babesia

Ehrlichia Ana- Ba

0

Anaplasma Bab - Ehr Ana - Bab

Ehr

43%
- -M%

b Ana - Ehr

Hemotropic diseases

Figure 1. Distribution of hemotropic organisms detected in
individuals from different areas of Western Venezuela (note
single infection and coinfection among detected organisms).

a—

Figure 2. Detection of hemotropic organisms infecting blood
cells. A: Single infections with Anaplasma, Babesia, and Ehr-
lichia. B: Anaplasma-Babesia coinfection. C: Anaplasma-Ehr-
lichia and Babesia-Ehrlichia coinfections.
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Figure 3. PCR used to corroborate hemotropic infections in
patients from different localities of Western Venezuela. A. Ana-
plasma sp: Lanes 1-6; Lane 7 negative control, Lane 8 positive
control. B. Babesia sp. Lanes 1-18; Lane 19 positive control,
Lane 20 negative control. C. Ehrlichia sp. Lanes 1-17; Lane 18
positive control, Lane 19 negative control.

Statistical Analyses

Yates’s chi-squared test was used to evaluate
independence between pairs of infections. The
analysis revealed that Anaplasma infection was
not independent of Babesia infection (y*>=55.114,
p=1.137x10""), demonstrating a statistically
significant association between these organisms
in infected individuals. This result confirms the
frequent Anaplasma-Babesia coinfection observed
in the study groups. In contrast, Anaplasma
infection was independent of Ehrlichia infection
(%*>=0.014, p=0.905), indicating no epidemiological
relationship between these pathogens. Similarly,
no association was found between Babesia and
Ehrlichia infections (%*>=0.503, p=0.479).

Multiple correspondence analysis (MCA) was
performed using positive (Ana+, Bab+, Ehr+) and
negative (Ana-, Bab-, Ehr-) diagnostic results as
active variables. The factorial plane formed by
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the principal axes (Diml and Dim2) represented
80.4% of the total variance. Dim1 was associated
with Anaplasma-Babesia coinfection, while Dim2
discriminated the degree of Ehrlichia infection,
which appeared as an independent pathology from
Anaplasma-Babesia coinfection (Figure 4).

2= T
g i
18w
e o Ehr’(ﬂ Variable
o3 ]
o | ® Anaplasma
14
2 i + Babesia
L]
12 i 4  Enrichia
1 '
]
0.8 i
]
ré 06 :
= ]
& 04 : Ana ()
0.2 e
Bab (+) H Bab (-)
Ot -  EEENE S N I e F mTm
1]
-02[  Ana(+) :
]
-0.4
Ehr (-)
-06 N
i
-0.8 4
£ ! Axis 1(46.93%)
-1 -08-06-04-02 0 02 04 06 08 1 12 14 16 18 2

Dim 1

Figure 4. Multiple correspondence analysis of zoonotic hemo-
tropic infections recorded in western Venezuela. Ana (+ve/-ve):
Anaplasma; Bab (+ve/-ve): Babesia; Ehr (+ve/-ve): Ehrlichia.
Note close Anaplasma-Babesia association in Dim 1.

The proportion of Anaplasma-infected individuals
was not independent of gender (¥*=5.069, p=0.024),
with higher prevalence in males than females.
However, the proportions of Babesia-infected
(>=1.296, p=0.255) and Ehrlichia-infected
(x*=0.208, p=0.649) individuals were statistically
homogeneous.

Age was transformed into an ordinal categorical
variable and analyzed using Yates’s chi-squared test.
The proportion of Anaplasma-infected individuals
was independent of age (¥>=8.200, p=0.414), with
homogeneous distribution across age groups.
Similarly, age and Ehrlichia infection showed no
association (¥*=8.810, p=0.359). In contrast, the
proportion of Babesia-infected individuals was not
homogeneous across age classes (y>=23.47, p=0.003)

Prevalence of Zoonotic Hemotropic Infections in
the Study Groups

Due to differences in sample collection methods
between referred patients with presumptive
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diagnoses at JFT-Research Center in Mérida state
(JFT-RC-M¢érida) and blood samples from schools
and a community in Barinas’s state (T-Barinas),
where tick-borne disease is endemic, prevalence
analysis was limited to individuals from the Paolo
Freire and Romulo Gallegos schools and the Agua
Linda community (T-Barinas). Fisher’s exact test
was used instead of chi-squared analysis due to
expected cell values below 5. The analysis revealed
homogeneous prevalence of Anaplasma (p=0.114),
Babesia (p=1.000), and Ehrlichia (p=0.242) across
both educational centers and the community,
with average values of 92%, 95.8%, and 26.3%,
respectively (Table 2). Estimation on the relation
of prevalent infection between children and adults,
revealed 0.5:1 for Anaplasma and Babesia, and
0.6:1 for infection caused by Ehrlichia sp.

Table 2. Prevalence of zoonotic hemotropic organisms in
sampled localities from Barinas’s state, Western Venezuela

% Prevalence + SD Infection by Hemotropic

ISamlptled Organisms [CI 95% included in each case]
ocalr
Y Anaplasma Babesia Ehrlichia
11312‘[;11‘(; 89.4+4.5 95.742.9 19.145.7
School [80.7-97.7] [93.1-100.0] [8.0-26.3]
g‘;ﬁ;ﬁs 98.042.0 95.9+42.8 34.7+6.8
Sehool [94.2 -100.0] [90.5-100.0] [21.6 - 45.0]
i?;;:a 87.546.8 95.8+4.1 25.048.8

. [755-98.7] [88.5-100.0] [9.2-34.6]]
community
Average+= 92+ 6.0 95.8+0.1 26.3+8.0
SD [87.3-96.6] [92.3-99.2] [18.7-32.7]

Comparing infections between the 226 referred
patients from JFT-RC-Mérida and the 120
individuals from Barinas localities (PF, RG, SL-
T-Barinas) revealed: (i) Anaplasma infection was
not homogeneous between groups (¥*=21.154,
p=4.24x107°), with significantly higher prevalence
in the T-Barinas group; (ii) Similarly, Babesia
infection showed higher prevalence in the T-Barinas
group (¥*>=61.697, p=4.01x10""%); (iii) Ehrlichia
infection was homogeneous between groups
(x*=0.040, p=0.841).
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DISCUSSION

This study investigated the frequency and patterns
of infection with zoonotic hemotropic organisms
(Anaplasmasp., Babesiasp., Ehrlichiasp.) inhuman
populations across Western Venezuela, a region
where these pathogens cause known morbidity in
livestock and humans (16,18). Our findings reveal
an exceptionally high overall prevalence (88.7%)
of infection with at least one of these tick-borne
pathogens among the 346 individuals studied,
comprising both patients referred to a diagnostic
center (JFT-RC-Mérida) and residents of an
endemic area (T-Barinas). Anaplasma sp. was the
most prevalent pathogen (78%), frequently detected
as single infections or in coinfection with Babesia
sp. (68%) and/or Ehrlichia sp. (28%). Notably,
coinfection involving Anaplasma and Babesia was
particularly common.

The observed infection rates, especially within
the T-Barinas endemic area (Anaplasma: 92+6%;
Babesia: 95.8+0.1%), indicate a significant and
widespread burden of tick-borne diseases in this
region. These rates substantially exceed those
typically reported in many other endemic areas
(18, 22- 27). The high prevalence of coinfections,
particularly the strong statistical association between
AnaplasmaandBabesia(y>=55.114,p=1.137x10"13),
suggests a complex epidemiological dynamic.
Multiple Correspondence Analysis (MCA) further
supported this specific association, implying a
potentially long-standing ecological relationship
between these two pathogens and their tick vectors
in the local environment. In contrast, no significant
association was found between Anaplasma/
Ehrlichia or Babesia/Ehrlichia coinfections.

Demographic analysis revealed significant
variations. Males showed a higher prevalence
of Anaplasma infection compared to females
(*=5.069, p=0.024), while no gender-based
differences were observed for Babesia or Ehrlichia.
Age-stratified analysis indicated that Babesia
infection rates varied significantly across age
groups (¥>=23.47, p=0.003), whereas Anaplasma
and Ehrlichia prevalence did not show significant
age-related differences. Geographically, infection
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rates for both Anaplasma and Babesia were
significantly higher in the T-Barinas endemic area
compared to the referred patient group from JFT-
RC-M¢érida, while Ehrlichia prevalence was similar
between both groups (¥*=0.040, p=0.841). The
high infection rates (35%-37%) observed among
school-aged children in T-Barinas are particularly
concerning, given the potential severity of these
diseases (22, 23).

Microscopic  examination corroborated the
molecular findings, frequently revealing high
parasitemia with intraerythrocytic inclusions
(Anaplasma, Babesia) and leukocyte-
intracytoplasmic morulae (Ehrlichia) visible in
over 50% of microscopic fields. Double infections
(Babesia/Anaplasma within single erythrocytes)
were also commonly observed (Fig. 2), providing
direct visual evidence consistent with the high PCR
positivity rates and coinfection patterns detected.

These results underscore a critical public health
challenge in Western Venezuela. The exceptionally
high prevalence of Anaplasma, Babesia, and
Ehrlichiainfections,including frequentcoinfections,
indicates intense and ongoing transmission cycles
involving humans, reservoir hosts, and tick vectors.
The clinical presentation of these diseases can be
non-specific initially (13,18), leading to delayed
diagnosis and treatment, which is particularly
dangerous given the potential for severe outcomes,
especially in vulnerable populations like children,
the elderly, and immunocompromised individuals
(22,23). The strong Anaplasma-Babesia association
warrants further investigation into shared vector
competence or reservoir dynamics, as well as the
specific identification of circulating species in
different places of Western Venezuela.

As expressed through the text the infections
caused by hemotropic zoonotic organisms have
been taxonomically referred as generic. However,
the specific species detected will be presented
elsewhere in a series of publications including
clinical aspects and therapy.

Based on the present findings, we recommend the
following actions:
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1.Enhanced Surveillance: Implement long-term,
integrated surveillance programs across Western
Venezuela, combining traditional microscopy with
molecular methods (PCR) to monitor pathogen
specific-identification and prevalence in ticks,
domestic animals, and human populations. This is
crucial for understanding transmission dynamics
and identifying emerging hotspots both in animals
and human.

2.Vector Competence Studies: Conduct definitive
studies to confirm the vector competence of locally
prevalent tick species for Anaplasma, Babesia, and
Ehrlichia pathogens of public health and veterinary
importance.

3.Predictive Modeling: Utilize ecological niche
modeling, Species Co-Occurrence models and
predictive analytics to forecast potential shifts
in tick distribution and pathogen transmission
risk in response to climate change and land-use
modifications (28).

4.Integrated Control Strategies: Develop and
implement integrated tick-borne disease control
strategies. This should include promoting biological
control methods for ticks and conducting targeted
health education campaigns for at-risk communities,
particularly in rural areas like T-Barinas, to reduce
tick bites and improve awareness of early symptoms.

5.Diagnostic and Clinical Awareness: Increase
awareness among healthcare providers in the
region regarding the high prevalence and potential
severity of these tick-borne diseases. Emphasize the
importance of considering them in the differential
diagnosis of febrile illnesses, even in the absence of
a known tick bite history, and the need for prompt
diagnosis and appropriate treatment.

In short, this study documents an alarmingly
high prevalence of tick-borne Anaplasma, Babesia,
and Ehrlichia infections in human populations
in Western Venezuela, with significant rates of
coinfection, particularly involving Anaplasma
and Babesia. The findings highlight an urgent
need for coordinated public health and veterinary
interventions to mitigate the substantial disease
burden identified in these communities.

Mayo 2026, Volumen 37, Numero 2

CONCLUSION

This study demonstrates a high prevalence of
tick-borne infections caused by Anaplasma sp.,
Babesia sp., and Ehrlichia sp. in human populations
across Western Venezuela, confirmed by both
parasitological and molecular methods. Infection
rates were exceptionally high, particularly in the
endemic T-Barinas region, with Anaplasma and
Babesia being most widespread. A significant
epidemiological association was found between
Anaplasma and Babesia coinfections, suggesting
a complex interplay between these pathogens and
local tick vectors. These findings reveal a substantial
and under-recognized burden of tick-borne disease
in the region, necessitating urgent public health
attention and integrated control strategies.
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