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a b s t r a c t 

Background: Congenital Chagas disease remains an underdiagnosed cause of neonatal morbidity and mortality in 
endemic regions. Although most infected neonates are asymptomatic or present with nonspecific findings, severe 
and atypical manifestations involving the central nervous system or coexistence with genetic disorders are rarely 
reported. The full spectrum of neurologic injury and potential interactions between Trypanosoma cruzi infection 
and fetal developmental conditions remain poorly characterized. 
Cases: We report two unusual clinical presentations of T. cruzi infection during early infancy and pregnancy from 

El Salvador and Colombia. The first case involved a 2-month-old female infant who presented with septic shock, 
acute kidney injury, coagulopathy, and respiratory failure. Direct parasitological examination revealed circulat- 
ing T. cruzi trypomastigotes, confirming acute Chagas disease; however, the route of transmission could not be 
definitively established. Despite a favorable parasitological response to nifurtimox, brain magnetic resonance 
imaging subsequently demonstrated bilateral cystic leukoencephalomalacia and widespread ischemic sequelae, 
which were interpreted as secondary hypoxic–ischemic injury after the severe systemic illness. The second case 
involved a pregnant woman with confirmed T. cruzi infection whose fetus was prenatally diagnosed with achon- 
droplasia. The neonate developed severe respiratory failure and died 10 days after birth. No alternative infectious 
or metabolic causes that explained the skeletal dysplasia or fatal outcome were identified. 
Conclusion: These cases highlight unusual presentations of T. cruzi infection during early infancy and pregnancy, 
including severe systemic disease followed by hypoxic–ischemic neurologic sequelae and coexistence with fetal 
achondroplasia. They underscore the importance of maternal screening and systematic evaluation of exposed 
neonates. 
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ntroduction 

Chagas disease, caused by Trypanosoma cruzi , remains an important
ublic health problem in Latin America and increasingly affects non-
ndemic regions through population mobility [ 1 , 2 ]. Although vector-
orne transmission predominates, congenital transmission is increas-
ngly relevant and may occur during any stage of maternal infection
 3 ]. Most congenitally infected neonates are asymptomatic, contributing
o underdiagnosis, whereas symptomatic disease may include prematu-
ity, hepatosplenomegaly, cytopenias, respiratory distress, myocarditis,
eningoencephalitis, and multiorgan failure [ 4 , 5 ]. Early diagnosis is

ritical because antiparasitic treatment during infancy is highly effec-
ive [ 5 ]. 

Neurologic involvement and neurologic sequelae after severe Cha-
as disease in early infancy remain incompletely characterized [ 6 ]. In
ritically ill infants, distinguishing direct central nervous system (CNS)
nvolvement from secondary hypoxic–ischemic injury is particularly im-
ortant. Moreover, the interaction between maternal T. cruzi infection,
etal development, and coexisting genetic disorders is poorly understood
 7 ]. Achondroplasia, the most common skeletal dysplasia, is associated
ith respiratory complications and increased early-life mortality [ 8 ]. 

We report two unusual clinical presentations: acute Chagas disease
n early infancy, with the route of transmission remaining uncertain,
ollowed by extensive cystic leukoencephalomalacia; and maternal T.

ruzi infection during pregnancy coexisting with fetal achondroplasia
nd fatal neonatal respiratory failure. These cases illustrate uncommon
linical scenarios and highlight unresolved questions concerning neuro-
ogic injury and developmental vulnerability in the context of T. cruzi

nfection. 

ases 

ase 1 

A 2-month-old female infant from El Salvador presented with diar-
hea, vomiting, respiratory distress, hypotonia, abnormal sucking move-
ents, gaze deviation, cyanosis, and poor peripheral perfusion. Oxygen

aturation was 63% on room air, requiring intubation and mechanical
entilation for 7 days ( Figure 1 ). On admission, she was hypothermic
35°C), hypotensive (53/31 mmHg), and bradycardic (72 beats/min).
he developed refractory shock requiring dobutamine, acute kidney in-
ury requiring peritoneal dialysis, severe metabolic abnormalities, and
oagulopathy and had an 8-day intensive care stay (Supplementary Ta-
le S1). 

The infant had been born at term after a pregnancy with limited pre-
atal care. Maternal screening for human immunodeficiency virus and
oxoplasmosis, other agents, rubella, cytomegalovirus, and herpes sim-
lex virus infections was negative; however, the mother was not tested
or T. cruzi infection during pregnancy, and maternal Chagas disease
as, therefore, not diagnosed at that time. The initial diagnosis was
cute gastroenteritis with severe dehydration, metabolic acidosis, and
eptic shock. Examination showed pallor, hepatomegaly, and impaired
eripheral perfusion. 

Peripheral blood smear showed T. cruzi trypomastigotes, confirming
cute infection ( Figure 1 ), although the initial Strout test was negative.
e initiated nifurtimox (20 mg/kg/day for 60 days). During hospital-

zation, necrotic lesions compatible with thrombotic complications de-
eloped in the extremities, together with diffuse petechiae, and enoxa-
arin was administered. Given the absence of maternal T. cruzi testing
nd entomological investigation, the route of transmission could not be
efinitively established, and congenital and early postnatal vector-borne
ransmission remained possible. 

Clinical and parasitological improvement occurred during the first
eek of treatment. At 6 months, the Strout test remained negative. Car-
iac evaluation showed no structural or functional abnormalities. How-
ver, brain magnetic resonance imaging demonstrated bilateral frontal
2

ystic leukoencephalomalacia and symmetric ischemic lesions involving
he parietal, occipital, and temporal lobes. 

ase 2 

A 23-year-old pregnant woman from a rural Chagas-endemic area of
ucre Department, Colombia presented with pelvic pain, headache with
isual aura, bilateral eyelid edema, and palpitations. She lived in hous-
ng favorable to triatomine infestation and reported frequent exposure
o wild animals. Tests for dengue, Zika, chikungunya, and syphilis, tox-
plasmosis, other agents, rubella, cytomegalovirus, and herpes simplex
irus infections were negative. There was no known family history of
chondroplasia or other skeletal dysplasias. 

At 32 weeks gestation, ultrasonography demonstrated findings con-
istent with achondrodysplasia ( Figure 1 ). At 39 weeks and 2 days,
xamination showed bipalpebral edema, mild jaundice, cervical lym-
hadenopathy, rash, and hepatomegaly. Electrocardiography demon-
trated ventricular extrasystoles and left anterior fascicular block
 Figure 1 ). T. cruzi immunoglobulin G was positive by enzyme-linked
mmunosorbent assay and indirect immunofluorescence. Blood smears
ere negative, whereas polymerase chain reaction was positive, con-
rming maternal infection. She had not received specific treatment for
hagas disease before pregnancy, and no trypanocidal treatment was
dministered during pregnancy. 

The neonate had achondroplasia, developed severe respiratory dis-
ress, and died 10 days after birth despite supportive care. We identified
o alternative infectious or metabolic explanation for the fatal respira-
ory course. Neonatal testing for T. cruzi infection and genetic confirma-
ion of an FGFR3 mutation were unavailable. Consequently, we could
ot confirm congenital T. cruzi transmission. 

iscussion 

These cases illustrate two uncommon clinical scenarios involving
. cruzi : severe acute infection in early infancy with an undetermined
oute of transmission, followed by extensive ischemic neurological se-
uelae, and maternal infection during pregnancy coexisting with fetal
chondroplasia and fatal neonatal respiratory failure ( Figure 1 ). To-
ether, they highlight the clinical heterogeneity of T. cruzi infection
uring pregnancy and early life and the challenges of interpreting com-
lex outcomes when infection coexists with developmental abnormali-
ies [ 3 , 5 , 7 ]. Despite the absence of detectable cardiac abnormalities, the
nfant developed profound shock and hypoperfusion, respiratory failure,
enal failure, metabolic abnormalities, and severe coagulopathy. In this
ontext, the subsequent leukoencephalomalacia and ischemic lesions are
ost consistent with secondary hypoxic–ischemic brain injury resulting

rom systemic critical illness rather than primary T. cruzi -associated en-
ephalitis or direct CNS parasitic invasion. This interpretation is further
upported by the relatively unremarkable cerebrospinal fluid findings
n day 14 and the absence of direct parasitological or molecular evi-
ence of CNS infection. Accordingly, although acute T. cruzi infection
ontributed to the severe systemic illness, a direct neurologic effect of
he parasite cannot be established. Nevertheless, the case highlights se-
ere neurologic sequelae occurring after acute Chagas disease in early
nfancy [ 5 , 9 ]. 

Case 2 raises a different clinical question. Achondroplasia is primar-
ly caused by activating FGFR3 variants that impair endochondral ossi-
cation and can be complicated by respiratory insufficiency and early
ortality [ 8 ]. Because neonatal T. cruzi infection was not confirmed

nd molecular testing for FGFR3 was unavailable, no causal relation-
hip between maternal infection, skeletal dysplasia, and neonatal death
an be inferred. The coexistence is nevertheless noteworthy because
regnancy-associated immunologic changes can influence maternal par-
sitemia and congenital transmission, whereas T. cruzi infection can al-
er host cell signaling and inflammatory pathways [ 7 , 10 ]. 
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Figure 1. a. Chest radiograph of the new- 
born from case 1 during intensive care man- 
agement. An endotracheal tube and a left sub- 
clavian venous catheter are identified. Mod- 
erate cardiomegaly with left hilar consolida- 
tion is present. Small amounts of pleural fluid 
are present in both costophrenic angles. Bi- 
lateral chest wall edema is evident. No ab- 
dominal abnormalities are detected. b. Pe- 
ripheral blood smear from a 2-month-old in- 
fant from rural El Salvador demonstrating Try- 

panosoma cruzi trypomastigotes (red arrow). 
Giemsa stain, × 1000 magnification (oil immer- 
sion). c. Prenatal ultrasound findings consistent 
with achondroplasia in a fetus born to a mother 
with Trypanosoma cruzi infection. The compos- 
ite grayscale obstetric ultrasound image shows 
multiple prenatal sonographic views obtained 
during the third trimester. The upper panels 
include standard fetal biometric and anatom- 
ical planes (head, thorax, and abdomen). The 
lower panels focus on long-bone assessment, 
with labeled views of the femur demonstrat- 
ing marked shortening and abnormal morphol- 
ogy relative to gestational age. The constel- 
lation of findings is consistent with skeletal 
dysplasia, specifically achondroplasia, as iden- 
tified during prenatal evaluation. No obvious 
visceral malformations are highlighted in the 
image set. d. Electrocardiogram showing ven- 
tricular extrasystoles and left anterior fascic- 
ular block in the mother. The image shows a 
standard 12-lead electrocardiogram recorded 
from the pregnant woman in case 2. The trac- 
ing demonstrates ventricular premature beats 
within an otherwise regular rhythm, along with 
left anterior fascicular block, as evidenced by 
left axis deviation and characteristic QRS mor- 
phology in the limb leads. No acute ischemic 
ST-segment changes are evident. 
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Experimental observations indicate that T. cruzi can modulate
rowth-factor and tyrosine-kinase signaling. Whether gestational infec-
ion could interact with pathways relevant to fetal growth or mod-
fy the severity of an underlying skeletal dysplasia remains unknown.
he present observation should, therefore, be considered hypothesis-
enerating rather than evidence that T. cruzi causes or modifies achon-
roplasia. 

These cases reinforce two practical messages. First, acute Chagas
isease, including possible congenital transmission, should be consid-
red in critically ill infants from epidemiologically relevant settings,
articularly those presenting with extracardiac manifestations. Second,
creening pregnant women at risk and ensuring neonatal parasitologi-
al follow-up remain essential because maternal infection alone does not
stablish congenital transmission [ 5 , 11 ]. Rapid, accessible, and reliable
iagnostic tools for congenital T. cruzi infection are also needed, partic-
larly in resource-limited settings where conventional parasitological
r molecular testing may not be readily available [12–15] . Recent ad-
ances in point-of-care molecular approaches, including loop-mediated
sothermal amplification, are promising but require further validation
nd implementation studies [ 16 ]. 

imitations 

The principal limitations are the descriptive nature of two cases
nd incomplete diagnostic characterization. Parasite genotyping, ma-
3

ernal parasite load quantification, and placental studies were unavail-
ble. In case 1, maternal T. cruzi testing and entomological investigation
ere unavailable; therefore, although the infant had parasitologically

onfirmed acute Chagas disease, congenital transmission could not be
emonstrated, and early postnatal vector-borne transmission could not
e excluded. Moreover, neuroimaging was performed 6 months after
he acute illness, preventing determination of the timing and mecha-
ism of cerebral injury. In case 2, neonatal T. cruzi testing and FGFR3

olecular confirmation were unavailable; therefore, congenital trans-
ission and any mechanistic relationship between maternal infection

nd achondroplasia cannot be established. Limited long-term follow-up
urther restricts interpretation. 

onclusions 

Severe T. cruzi infection during early infancy may present with mul-
isystem critical illness followed by neurologic sequelae secondary to
ypoxic–ischemic injury, even without evident cardiac involvement.
aternal T. cruzi infection may also coexist with complex fetal disorders
hose relationship to infection remains uncertain. These cases support

ystematic screening of at-risk pregnant women, timely parasitological
valuation and follow-up of exposed neonates, and cautious investiga-
ion of atypical developmental outcomes associated with maternal in-
ection. 
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