
Dirofilaria repens in the Mediterranean Basin. Am J  
Ophthalmol Case Rep. 2022;26:101570. https://doi.org/ 
10.1016/j.ajoc.2022.101570

  3.	 Capelli G, Genchi C, Baneth G, Bourdeau P, Brianti E,  
Cardoso L, et al. Recent advances on Dirofilaria repens in  
dogs and humans in Europe. Parasit Vectors. 2018;11:663. 
https://doi.org/10.1186/s13071-018-3205-x

  4.	 Potters I, Vanfraechem G, Bottieau E. Dirofilaria repens 
Nematode infection with microfilaremia in traveler returning 
to Belgium from Senegal. Emerg Infect Dis. 2018;24:1761–3. 
https://doi.org/10.3201/eid2409.180462

  5.	 Pietikäinen R, Nordling S, Jokiranta S, Saari S, Heikkinen P, 
Gardiner C, et al. Dirofilaria repens transmission in  
southeastern Finland. Parasit Vectors. 2017;10:561.  
https://doi.org/10.1186/s13071-017-2499-4

  6.	 Deksne G, Davidson RK, Buchmann K, Kärssin A,  
Kirjušina M, Gavarāne I, et al. Parasites in the changing 
world—ten timely examples from the Nordic-Baltic  
region. Parasite Epidemiol Control. 2020;10:e00150.  
https://doi.org/10.1016/j.parepi.2020.e00150

  7.	 Jokelainen P, Mõtsküla PF, Heikkinen P, Ülevaino E,  
Oksanen A, Lassen B. Dirofilaria repens microfilaremia 
in three dogs in Estonia. Vector Borne Zoonotic Dis. 
2016;16:136–8. https://doi.org/10.1089/vbz.2015.1833

  8.	 Alsarraf M, Levytska V, Mierzejewska EJ, Poliukhovych V, 
Rodo A, Alsarraf M, et al. Emerging risk of Dirofilaria  
spp. infection in Northeastern Europe: high prevalence  
of Dirofilaria repens in sled dog kennels from the Baltic 
countries. Sci Rep. 2021;11:1068. https://doi.org/10.1038/
s41598-020-80208-1

  9.	 Colella V, Young ND, Manzanell R, Atapattu U,  
Sumanam SB, Huggins LG, et al. Dirofilaria asiatica sp. nov. 
(Spirurida: Onchocercidae)—defined using a combined  
morphological-molecular approach. Int J Parasitol. 
2025;55:461–74. https://doi.org/10.1016/j.ijpara.2025.04.006

10.	 Simón F, Siles-Lucas M, Morchón R, González-Miguel J,  
Mellado I, Carretón E, et al. Human and animal  
dirofilariasis: the emergence of a zoonotic mosaic. Clin 
Microbiol Rev. 2012;25:507–44. https://doi.org/10.1128/
CMR.00012-12

Address for correspondence: Urmas Saarma, Department of 
Zoology, Institute of Ecology and Earth Sciences, University of 
Tartu, J. Liivi 2, 50409 Tartu, Estonia; email: urmas.saarma@ut.ee

Zoonotic Rat Lungworm  
Angiostrongylus cantonensis 
in Black Rats, Houston,  
Texas, 2024

Daniela A. Sierra, Tiana L. Sanders, Erin E. Edwards, 
Christine M. Molter, Guilherme G. Verocai
Author affiliations: Texas A&M University College of Veterinary 
Medicine and Biomedical Sciences, College Station, Texas, USA 
(D.A. Sierra, T.L. Sanders, G.G. Verocai); Texas A&M Veterinary 
Medicinal Diagnostic Laboratory, College Station (E.E. Edwards); 
Houston Zoo, Houston, Texas, USA (C.M. Molter)

DOI: http://doi.org/10.3201/eid3109.251710

The Angiostrongylus cantonensis rat lungworm 
(Strongylida: Metastrongyloidea) is a widely 

distributed zoonotic parasitic nematode (1). This 
nematode has an indirect life cycle, requiring a ro-
dent definitive host and a gastropod intermediate 
host (2). The cycle begins when a rat within the ge-
nus Rattus ingests a gastropod intermediate host in-
fected with third-stage larvae (L3). L3 penetrate the 
intestinal wall, migrate to the brain, molt twice, and 
then migrate to the right ventricle and pulmonary 
arteries, where they develop into adults. Within 
pulmonary arteries, adults reproduce sexually and 
female worms lay eggs, which hatch into first-stage 
larvae (L1) that are subsequently coughed up and 
swallowed. L1 travel through the gastrointestinal 
tract and are passed in the feces. L1 then reenters 
the gastropod either orally or by actively penetrat-
ing its foot. L1 molt twice within the gastropod 
host to develop into infective L3. The L3 may be 
ingested by paratenic hosts, remaining dormant  
but infective. 

Accidental hosts, including humans, can be-
come infected through ingestion, deliberately or ac-
cidentally, of infected gastropods, paratenic hosts, 
or L3 (1). In those hosts, A. cantonensis infection 
causes eosinophilic meningitis or meningoenceph-
alitis (i.e., neural angiostrongyliasis). Disease in 
humans is characterized by nonspecific neurologic 
signs such as neck pain and stiffness and sensitivity  
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The Angiostrongylus cantonensis rat lungworm is a zoo-
notic nematode that infects several rat species. This 
nematode causes eosinophilic meningitis and meningo-
encephalitis in humans and other accidental hosts. We 
found a 20% prevalence of A. cantonensis lungworms 
in black rats from a zoo facility in Houston, Texas, USA.



to touch and light and may be severe or fatal, par-
ticularly without timely or effective intervention 
(3). The first human case of eosinophilic meningi-
tis caused by A. cantonensis in the United States oc-
curred in Hawaii (4). In addition to travel-related 
cases (1), autochthonous cases of A. cantonensis in 
humans and captive and free-ranging wildlife in 
the United States have occurred in Alabama, Loui-
siana, Oklahoma, Mississippi, Florida, Texas, Ten-
nessee, and Georgia (1,4–8).

Finding only a few reported cases of rat lung-
worm infection in humans and nonhuman primates 
in Texas (6,9), and noting a lack of research investigat-
ing rodent definitive hosts in the state, we investigat-
ed the prevalence of A. cantonensis lungworms in ro-
dents captured from a zoo located in the metropolitan 
area of Houston, Texas, USA. We confirmed autoch-
thonous A. cantonensis infections in black rats (Rattus 
rattus) through necropsy, gross and histopathological 
evaluation, microscopy of nematode specimens, and 
molecular testing as described previously (5) (Appen-
dix, Appendix Table, https://wwwnc.cdc.gov/EID/
article/31/9/25-1710-App1.pdf). 

During March−June 2024, we collected rodents 
at the Houston Zoo in Harris County, Texas (29.7158° 
N; 95.3903° W). Of the rats examined, we found 15 
(20%) of 75 to be infected with A. cantonensis worms. 
The average number of nematodes per rat was 26.6 
(range 2–108. We traced infected rats to groups col-
lected during April−June (Appendix Figure). Of 
the 15 rats histologically confirmed as infected, 11 
showed verminous pneumonia with high larval and 
egg loads, 11 had cross-sections of adults within 

pulmonary vessels or the right heart ventricle, and 
2 had meningitis due to parasitic larval migration 
(Figure 1). In 13 of the 15 infected rats, we found 
eggs or larvae with the characteristic dorsal-spined 
L1 in the lung sediment. We found no larvae in the 
2 remaining rats, coincidentally the 2 with meningi-
tis, compatible with prepatent infections. Histologic 
examination revealed eosinophilic meningitis in  
the brain tissue, caused by A. cantonensis larvae, 
which we inferred to be L3, L4, or L5 on the basis of 
infection progression (Figure 1, panel D). We noted 
adult specimens and larvae in the pulmonary arter-
ies in association with severe, chronic granuloma-
tous pneumonia.

Our molecular analysis confirmed the identity of 
each specimen as A. cantonensis. The sequences ob-
tained were 100% identical to each other (Figure 2). 
We submitted 28 sequences that were 190-bp to Gen-
Bank (accession nos. PQ556202–29). A 20% prevalence 
of in the wild black rat population indicates that this 
parasite is well established at the zoo. We theorize 
that the parasite is also likely established in the city of 
Houston and Harris County, the third most populous 
county in the United States. Studies reported similar 
prevalence of the nematode in Florida (22.8%) (7) and 
notably higher prevalence in Louisiana (38%) (8) and 
eastern Hawaii Island (93.9%) (10). Our results sug-
gest the need for a temporally and geographically 
broader study to assess parasite distribution and epi-
demiology in Texas.

The established A. cantonensis cycle within this 
metropolitan area highlights the risk of zoonotic 
exposure to humans. In addition, A. cantonensis 
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Figure 1. Histopathology of 
Angiostrongylus cantonensis 
rat lungworm infection in 
metropolitan black rats, Houston, 
Texas, 2024. A) Severe 
pulmonary consolidation due 
to verminous pneumonia. Adult 
nematode is visible within a large 
artery (arrow). Scale bar = 1.5 
mm. B) Higher magnification 
of lung with numerous A. 
cantonensis larvae and eggs 
surrounded by granulomatous 
inflammation. Scale bar = 80 µm. 
C) Multiple adult A. cantonensis 
nematodes in right ventricle of 
the heart. Scale bar = 1.5 mm. 
D) Mild lymphoplasmacytic 
meningitis with cross sections 
of A. cantonensis nematodes. 
Scale bar = 300 µm.



lungworms may be an emerging threat to conserva-
tion of threatened or endangered captive animals 
housed in zoos in endemic areas. The loss of a single 
animal can have a massive impact on the genetic 
pool. Therefore, establishment of this nematode in 
the area imparts greater risk for those endangered 
species (6). The sequences we generated were 100% 
identical to haplotype 17a, previously found in 

Louisiana and Georgia (5,8). This finding suggests 
that, after introduction and establishment, A. canto-
nensis lungworms have possibly spread across the 
southeastern United States. Our study highlights the 
importance of statewide or countrywide surveys to 
determine the full geographic distribution of A. can-
tonensis lungworms to inform strategies to mitigate 
the threat to both human and animal health.
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Figure 2. Maximum-likelihood 
phylogenetic tree (1,000 
bootstrap replicates) from 
study of zoonotic rat lungworm 
Angiostrongylus cantonensis 
in black rats, Houston, 
Texas, 2024. Tree depicts the 
phylogenetic relationships of 
A. cantonensis sequences 
generated from samples in 
this study and representative 
sequences of A. cantonensis 
haplotypes from the United 
States and globally. Sequences 
generated in the study are 
labeled HZR and were deposited 
into GenBank (accession nos. 
PQ556202–29). Reference 
sequences are identified by 
GenBank accession number  
and location.
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Babesiosis is an emerging tickborne infection 
caused by intraerythrocytic protozoa. To date, re-

searchers have described more than 50 cases of babe-
siosis in humans in Europe, almost always fulminant 
in splenectomized patients and typically attributed 
to Babesia divergens. Some recent reports also describe 
several cases of human infection with B. venatorum, 
associated with milder infections than those caused 
by B. divergens (1). Researchers have also described 
sporadic cases of babesiosis caused by infection with 
Babesia microti and B. divergens in Asia-Pacific regions 
(2,3), but the practically asymptomatic course of the 
human infection with B. venatorum is more common 
(4). Although reports have noted detection of Babesia 
spp. DNA in Ixodes persulcatus ticks in Siberia (5), cas-
es of human infections have yet to be reported in that 
region of Russia.

We report the case of a 63-year-old man who re-
sided in a forested, mountainous area of Khakassia, 
East Siberia, Russia, and had undergone splenectomy. 
On September 30, 2024, the man sought treatment for 
an influenza-like syndrome with signs and symptoms 
that included a fever of 38°C, severe general weak-
ness, darkening of urine, a decrease in diuresis, jaun-
dice, dyspnea, and stomachache. Attending physi-
cians admitted the patient to the hospital on October 
2, 2024 (Table). The patient reported no awareness of 
a tick bite and had received no blood products in the 
previous 3 months.
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We report a case of acute babesiosis in a splenecto-
mized 63-year-old man in Siberia, Russia. We con-
firmed the causative agent, Babesia venatorum, by 
PCR. Our study demonstrated a change in the structure 
of the parasite population, from single parasite invasion 
of erythrocytes to multioccupancy, without an increase 
in parasitemia level.


