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In a cross-sectional survey of 1,397 residents of Manaus,
Brazil, we found a seroprevalence of 0.3% for human T-
lymphotropic viruses (HTLVs) 1/2 and identified HTLV
type 1aC by phylogenetic analysis. Those findings pro-
vide evidence of introduction of West African HTLV-1aC
into the Brazilian Amazon and highlight regional limita-
tions in genomic surveillance.

pidemiologic surveillance is essential for defin-

ing the burden, geographic distribution, and
transmission patterns of human T-lymphotropic vi-
ruses (HTLVs) 1 and 2 (HTLV-1/2), particularly in
underserved settings such as the Brazilian Amazon.
Although Brazil is estimated to harbor the largest
absolute number of HTLV-1 infections worldwide,
data from urban Amazonian populations remain
scarce (1,2). In this context, molecular surveillance
is also critical because HTLV genetic diversity is
geographically structured, could have clinical rel-
evance, and helps refine understanding of lineage
distribution and viral dissemination (3). We there-
fore investigated HTLV-1/2 infection in the metro-
politan region of Manaus in the Amazonas state of
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Brazil and performed phylogenetic and phylogeo-
graphic analyses.

During May 2021-November 2023, we conducted
a cross-sectional study of 1,397 residents of metro-
politan Manaus recruited by convenience sampling
across different city zones at universities, community
centers, polyclinics, and primary healthcare units.
Eligible participants were Manaus residents >7 years
of age who voluntarily agreed to participate and pro-
vided written informed consent; for minors, we ob-
tained parental or guardian consent and assent when
applicable. We screened plasma samples for HTLV-
1/2 antibodies by ELISA and confirmed seroreac-
tive samples by Western blot or line immunoassay;
indeterminate samples underwent molecular testing.
We collected sociodemographic and behavioral data
through a standardized questionnaire.

We amplified the 5' long terminal repeat (LTR)
region of HTLV-1 (579 bp) and HTLV-2 (788 bp) by
nested PCR and sequenced the amplicons by Sanger
sequencing. We inferred phylogenetic relation-
ships by maximum-likelihood analysis in MEGA12
(https:/ /www.megasoftware.net) using the Kimura
2-parameter model with 1,000 bootstrap replicates
and a geographically diverse panel of HTLV-1 and
HTLV-2 reference sequences retrieved from GenBank
from a previously assembled dataset. We deposit-
ed sequences generated in this study into GenBank
(accession nos. PV647910 for sequence WDM1168_
BrMao, PV647909 for sequence WQC1199_BrMao,
PV647908 for sequence SSS850_BrMao, and PV742404
for sequence JDC1001_BrMao). To investigate the
timing and geographic history of HTLV-1 lineages,
we performed Bayesian time-scaled phylogenetic and
discrete phylogeographic analyses in BEAST X ver-
sion 10.5 (https:/ /beast.community).

Overall HTLV-1/2 seroprevalence was 0.3% (95%
CI 0.11%-0.73%; 4/1,397 participants), comprising 3
HTLV-1 and 1 HTLV-2 infections. All seropositive
participants were >40 years of age and shared a pro-
file of socioeconomic vulnerability: 75% were female,
earned no more than minimum wage, had only ele-
mentary education, lacked marital partnerships, and
relied on government assistance (Appendix, https://
wwwnc.cdc.gov/EID/article/32/7/26-0372-App1.
pdf). Phylogenetic analysis classified sequence
SSS850_BrMao as HTLV-1aC, the West African sub-
group, providing evidence of this lineage in the Bra-
zilian Amazon (Figure 1, panel A). The remaining
isolates were HTLV-laA (WDM1168_BrMao and
WQC1199_BrMao) and HTLV-2¢ (JDC1001_BrMao),
indicating co-circulation of distinct HTLV lineages in
this population (Figure 1).
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Figure 1. Phylogenetic tree

of HTLV isolates in study of
emergence of West African
HTLV-1aC subgroup, Brazilian
Amazon. A) HTLV-1 sequences
obtained in this study (bold text)
were analyzed with 38 reference
sequences from GenBank. The
Manaus isolates clustered within
the Cosmopolitan subtype,
including the Transcontinental
subgroup (WDM1168_BrMao
and WQC1199_BrMao) and

the West African subgroup
(SSS850_BrMao). B) The HTLV-2
sequence identified in Manaus
(JDC1001_BrMao, bold text)
was analyzed with 49 reference
sequences from GenBank
(accession numbers provided)
and clustered within subtype
HTLV-2c. Trees were inferred
using the maximum-likelihood
method under the Kimura
2-parameter substitution model.
The best-scoring trees (log-
likelihood —14,610.1 for panel

A and —2,247 45 for panel B)
were selected through heuristic
searches initiated with neighbor-
joining and maximum parsimony
starting topologies. Branch
support was assessed with
1,000 bootstrap replicates. HTLV,
human T-lymphotropic virus.
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After we identified the HTLV-1aC lineage, we
performed Bayesian time-scaled phylogenetic and
discrete phylogeographic analyses to infer its intro-
duction and evolutionary history (Figure 2). Our re-
sults demonstrate that strain SSS850_BrMao clusters
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robustly within the HTLV-1aC clade, supporting its
introduction into Amazonas around 2015 without
evidence of intermediate dispersal through Pard. In
contrast, 2 HTLV-1aA sequences clustered with ref-
erence sequences from Japan, indicating a separate
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Figure 2. Time-scaled phylogeny and discrete phylogeographic diffusion of HTLV-1 lineages in study of emergence of West African
HTLV-1aC subgroup, Brazilian Amazon. A) Time-calibrated maximum clade credibility tree inferred in BEAST version 10.5 (https://
beast.community) from the long terminal repeat (LTR) dataset (3 sequences from this study plus reference sequences), using sampling
year as tip date, a strict molecular clock, and discrete geographic-state reconstruction under a continuous-time Markov chain model
with Bayesian stochastic search variable selection. Branches and tips are colored by inferred location (see key); bold text indicates
sequences generated in this study. B) Spatiotemporal diffusion reconstructed from Markov jumps. Trajectory colors correspond to each
Manaus lineage: orange, SSS850_BrMao; green, WDM1168_BrMao; blue, WQC1199_BrMao. Numbers indicate posterior median
year of first arrival (labels shown for years >1970; Cameroon—Japan step, ~1928, is retained for context). Line style indicates support:
dashed, no Bayers factor recovered; solid, weak support (<3; here, 0.2—0.4). Shaded polygons indicate inferred arrival locations
(Amazonas and Para states, Brazil, and Japan). HTLV, human T-lymphotropic virus.
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introduction into northern Brazil via Para (=1971)
followed by spread to Amazonas (*1996). Together,
those findings reveal >2 subtype-stratified introduc-
tions and identify HTLV-1aC as an epidemiologically
relevant lineage in the region. However, because the
phylogeographic inferences were based on a *579-bp
5" LTR region fragment, they should be interpreted
cautiously.

We observed a HTLV-1/2 prevalence in metro-
politan Manaus, lower than estimates from other re-
gions of Brazil, including Salvador and Mato Grosso
do Sul (4,5). However, comparisons should be made
with caution because sampling strategies and popula-
tion composition differ across studies. Beyond preva-
lence, the key finding was detection of HTLV-1aC.
Although this subgroup has previously been report-
ed in Brazil by restriction fragment length polymor-
phism analysis (6), our study provides phylogeneti-
cally supported evidence of HTLV-1aC’s occurrence
in the country and places it in phylogeographic con-
text. This result broadens the known distribution of
HTLV-1aC and suggests that viral diversity in north-
ern Brazil may be greater than previously recognized,
despite evidence that HTLV-laA predominates na-
tionwide (7,8). Phylogeographic analyses supported
>2 subgroup-specific introductions into the region,
highlighting HTLV-1aC as an epidemiologically rel-
evant lineage. We also identified HTLV-2c in an ur-
ban resident, reinforcing evidence that this subtype
is not restricted to Indigenous populations and might
circulate across multiple epidemiologic settings in
northern Brazil (9,10).

The first limitation of our study is that we used
convenience sampling at multiple sites, rather than
a population-based design. Therefore, the sample
might not fully represent the city’s general popula-
tion. The small number of positive participants pre-
cluded robust inference on risk factors or transmis-
sion routes. Phylogeographic reconstruction was
further constrained by use of a short 5' LTR fragment
from a slowly evolving virus and by uneven regional
sequence availability, reducing temporal and geo-
graphic resolution.

Despite those limitations, detection of HTLV-1aC
in Manaus has surveillance relevance because rare
lineages might remain unnoticed in settings with lim-
ited molecular monitoring. Broader epidemiologic
surveillance combined with longer genomic regions
and regionally representative sampling will be essen-
tial to refine lineage dispersion patterns, strengthen
transmission hypotheses, and support HTLV preven-
tion, diagnosis, and care policies tailored to the Bra-
zilian Amazon.
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We report a case of postpartum alveolar echinococcosis
in a zoo-housed gorilla in the Netherlands in 2024, with
cerebral involvement causing neurologic symptoms. In-
fection was likely acquired via contaminated feed. This
case highlights diagnostic challenges, public health risks,
and the need for preventive feed hygiene and surveil-
lance in endemic regions.

chinococcus multilocularis, a zoonotic tapeworm

with foxes as the main definitive host and ro-
dents as intermediate hosts, was first detected in
foxes in the Netherlands in 1996 (1) and is consid-
ered an emerging parasitic pathogen (2). Humans
and other primates can be infected via contami-
nated food or fomites, risking potentially fatal al-
veolar echinococcosis (AE). We describe a case of
neurologic AE in a postpartum, zoo-housed gorilla
in the Netherlands, complicated by pregnancy and
neonatal care.

In April 2024, a 25-year-old female western low-
land gorilla (Gorilla gorilla gorilla), born in England
and transferred to GaiaZOO (Kerkrade, the Nether-
lands) in 2013, gave birth to her second young. The
gorilla had no prior health issues. After parturition,
lethargy and intermittent anorexia developed, fol-
lowed by intermittent neurologic symptoms in 1 arm
(hemiplegia) and both legs (paraplegia).
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