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A reported increase of hookworm and strongy-
loidiasis transmission in rural Alabama, USA, 

in 2017 (1) has led to more interest in isolated cases 
of autochthonous transmission of soil-transmitted 
helminths in the southeastern United States. This 
increased transmission and interest led to several 
small- and large-scale surveys of soil-transmitted 
helminths and other parasitic diseases in Mississip-
pi (2–4), Alabama (5), and Texas (6). No cases of as-
cariasis were identified in those surveys. However, 
highly endemic porcine ascariasis is present in some 
farmed pigs in the United States (7). Sporadic reports 
have been documented of autochthonous ascariasis 
cases and case clusters in northeastern states (8), and 
Ascaris lumbricoides roundworm–mediated Löffler 
syndrome (eosinophilic pneumonitis) has been re-
ported in Louisiana over the past decade (9). Those 
autochthonous ascariasis cases represented spillover 
infections to humans from pigs. We describe a case 
of zoonotic ascariasis from New Albany in Union 
County, Mississippi.

A previously healthy 2-year-old girl was 
brought to her local pediatrician with complaints 
of abdominal cramping for 2 weeks, loose stools 
(without blood or mucous), and a decreased appe-
tite. The family was originally from Mexico but had 
lived in the United States for 13 years. Neither the 
patient nor her twin sister had been outside of the 
United States. The family lived on a farm with pigs, 
and both children reportedly ate dirt from the house 
plants. The mother found a motile worm in the pa-
tient’s diaper, filmed the worm, and then discarded 
the diaper and worm. 

We identified the helminth from the vid-
eo (Video, https://wwwnc.cdc.gov/EID/
article/30/4/24-0176-V1.htm) as an adult female 
A. lumbricoides worm because of the characteristic 
size, shape, reddish-orange color, and a pointed 
rather than recurved tail. The patient was treated by 
her pediatrician with ivermectin (1 dose of a 3 mg 
tablet) because albendazole was not available and 
mebendazole was not covered by the patient’s in-
surance. We performed automated complete blood 
counts by using an in-office hematology analyzer 
(without eosinophil count capacity). The patient 
was not anemic (hemoglobin 11.8 g/dL [reference 
range, for age 11–13.7 g/dL]; mean corpuscular 
volume 80.4 fL [reference range for age 75–86 fL]). 
We treated the family members as a precautionary 
measure. We obtained stool samples from the pa-
tient within 24 hours of treatment but detected no 
eggs on Kato–Katz microscopic smear. The patient 
did not expel any additional worms. We followed 1These authors are co–first authors.

We describe a case of a 2-year-old child who expelled a 
single adult female Ascaris lumbricoides worm. The pa-
tient is from a rural county in Mississippi, USA, with no 
reported travel outside of the United States. The care-
givers in the home practice good sanitation. Exposure to 
domestic pigs is the likely source of infection.
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the patient clinically with complete blood counts, 
and her symptoms resolved without complication.

The Mississippi State Department of Health 
conducted field visits to the patient’s home, but the 
family’s pigs had been sent to slaughter. The family 
has 2 flush toilets in their home used for all defeca-
tion and disposal of feces. The Mississippi State De-
partment of Health counselled all family members 
on handwashing, especially after contact with soil 
where pigs had defecated.

This case represents an autochthonous acquisi-
tion of ascariasis in the southeast United States. Only 
1 worm was expelled by the patient, even after treat-
ment, and the absence of eggs when treatment oc-
curred suggests that this patient harbored a single 
adult worm infection. The lifespan of adult A. lum-
bricoides worms within human hosts is up to 2 years, 
and eggs may remain viable in soil for up to 10 years 
(10). The patient’s family had been living in the Unit-
ed States for 13 years, and no promiscuous defecation 
was occurring in the child’s environment. However, 
the child lived near domestic pigs, which is a com-
mon zoonotic origin for this infection.

Ascariasis is often asymptomatic or subclinical, al-
though abdominal pain, distension, and wasting may 
occur (7–10). Adult worms migrating in the intestinal 
tract may obstruct the bile or pancreatic ducts, lead-
ing to cholecystitis or pancreatitis (10). Occasionally, 
migrating adult worms may be expelled through the 
rectum or emerge from the nose or mouth. In patients 
with heavy worm infections, bowel obstruction, in-
tussusception, volvulus, and small bowel perforation 
may occur (10). Heavy infections may also cause mal-
absorption and stunting with consequent vitamin de-
ficiencies, growth retardation, altered immunity, and 
impaired cognition (7,10). A larva migrans syndrome 
may be observed, caused by immune-mediated re-
sponses to the visceral migration of A. lumbricoides 
worm larvae through the lungs and appearing as Löf-
fler syndrome (9).

Confusion exists over the taxonomic status of 
Ascaris helminths in pigs and humans. The genus 
Ascaris was once split into 2 species, A. suum and 
A. lumbricoides, but modern genotyping methods 
have determined that the 2 categories are instead 
separate genotypes of the same species, A. lum-
bricoides (7). Genotypic surveillance of adult A.  
lumbricoides worms from farmed pigs in Iowa found 
10 haplotypes present, including those belonging 
to A. lumbricoides (human), A. suum (pig), and hy-
brid genotypes (7).

In summary, we describe a case of likely zoonotic 
autochthonous human ascariasis acquired in rural 

northern Mississippi. Sporadic ascariasis cases in the 
United States are most often zoonotic in origin, with 
exposure to pigs, or soil contaminated with pig feces, 
as the primary risk factor.
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Hepatitis E virus (HEV) is a major cause of acute 
viral hepatitis in Europe. HEV is classified into 8 

major genotypes, but zoonotic genotype 3 is the most 
prevalent on the continent (1). HEV was considered 
the only zoonotic species in the Hepeviridae fam-
ily until rat HEV (Rocahepevirus ratti) was identified. 
Rat HEV was the causal agent of chronic hepatitis in 
a transplant recipient from Hong Kong in 2018 (2). 
Since that discovery, nearly 30 cases of chronic and 
acute hepatitis have been reported in America, Asia, 
and Europe (3–6), affecting both immunosuppressed 
and immunocompetent persons. Those cases high-
light the zoonotic potential of rat HEV, emphasizing 
its growing concern to public health.

Rodents are the main host of rat HEV, but its 
transmission routes remain unclear. Although direct 
and indirect contact with rodents have been suggest-
ed as potential transmission routes, only 1 registered 
case has involved such contact (6). Thus, alternative 
sources of infection seem possible, potentially from 
an alternate host with which humans have more con-
tact (7). Because domestic pigs (Sus scrofa domestica) 
are highly susceptible to HEV and constitute the main 
natural viral reservoir, they could also be susceptible 
to rat HEV and potentially serve as hosts. Confirm-
ing that hypothesis could have major implications for 
public health. We aimed to assess the presence of rat 
HEV in a population of farmed pigs in Spain.

During May–June 2023, we randomly selected 
and prospectively sampled domestic pigs from 5 in-
tensive breeding system farms in Cordoba, southern 
Spain. We collected rectal fecal samples from each 
pig and stored samples at −80°C until RNA extrac-
tion (Appendix, https://wwwnc.cdc.gov/EID/
article/30/4/23-1629-App1.pdf).

We included a total of 387 pigs in the study and 
found rat HEV in 44 pigs, an individual prevalence of 
11.4% (95% CI 8.6%–14.9%) (Table). Sequencing con-
firmed the identity as rat HEV (species R. ratti) (Gen-
Bank accession nos. OR977681–7 and OR977689–7711) 
(Appendix Figures 1, 2). Among the 5 farms, 2 (40%) 
had >1 rat HEV–positive pig. Of note, 93.2% (41/44) 
of positive animals were from the same farm (Figure; 
Appendix Table 3). HEV RNA was detected in 6 pigs, 
indicating a prevalence of 1.6% (95% CI 0.6%–3.4%). 
All HEV-positive pigs were from the same farm and 
had sequences consistent with HEV genotype 3f 
(GenBank accession nos. OR818554–60), but rat HEV 
was not detected in that farm.

The hypothesis that pigs are not susceptible to 
rat HEV was formed on the basis of experimental in 
vivo studies (8). Because animals in that study were 
not infected after challenge with rat HEV strains (8), it  

We identified rat hepatitis E virus (HEV) RNA in farmed 
pigs from Spain. Our results indicate that pigs might be 
susceptible to rat HEV and could serve as viral interme-
diaries between rodents and humans. Europe should 
evaluate the prevalence of rat HEV in farmed pigs to as-
sess the risk to public health.


