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In a longitudinal cohort diarrhea study, a girl living in Lima, Peru, and her brother and dog were diagnosed
with Cryptosporidium canis infections during the same period. Both children had transient diarrhea, but the dog
was asymptomatic. This is the first report of possible transmission of cryptosporidiosis between humans and
dogs.

The role of companion animals in the transmission of human
cryptosporidiosis is not clear. It is been suggested for some
time that dogs can be a significant source of human cryptospo-
ridiosis (1, 5, 16). This suggestion, however, has been largely
based on the observation of direct transmission of Cryptospo-
ridium parvum from calves to humans and the erroneous sug-
gestion that C. parvum is responsible for cryptosporidiosis in all
mammals. Case-control studies conducted in the United States
have suggested only a weak association between the occur-
rence of cryptosporidiosis in human immunodeficiency virus-
positive persons and contact with dogs (6). Weak associations
between the occurrence of pediatric cryptosporidiosis and con-
tact with dogs or cats have also been observed in Guinea-
Bissau and Indonesia (8, 11). In contrast, contact with dogs and
cats is not a risk factor for cryptosporidiosis in England (7) and
is actually a protective factor in Australia (15).

Recent molecular epidemiological studies have shown that
dogs and cats are infected almost exclusively with Cryptospo-
ridium canis and Cryptosporidium felis, respectively, whereas
humans are infected mostly with Cryptosporidium hominis and
C. parvum (19). Thus, the role of companion animals in the
transmission of human cryptosporidiosis may be limited. Even
though a small number of humans are infected with C. canis
and C. felis, recent findings of concurrent C. hominis infection
in C. canis-infected persons suggest that many of the C. canis
infections in humans may be due to anthroponotic rather than
zoonotic transmission (2).

In this study, we report the first possible transmission of
cryptosporidiosis between humans and a dog living in the same
household in Lima, Peru.

Study design. The findings reported here were from a lon-
gitudinal prospective pediatric cohort study of enteric parasites
conducted in Pampas de San Juan, Peru, from March 2002 to
March 2006. This study was approved by the institutional re-

view boards of the participating research institutions. As part
of the study procedures, we visited children enrolled in the
study (a total of 660 children under 8 years old during the
entire study period) daily to check for the occurrence of diar-
rhea and other clinical symptoms and collected weekly stool
specimens from all participants for microscopic detection of
ova and parasites, Cryptosporidium, Giardia, Cyclospora, and
microsporidia. Once a child became positive for Cryptospo-
ridium, Cyclospora, or microsporidia, all siblings and animals in
the household were sampled and daily stool specimens were
collected from the infected child until the resolution of the
infection (when specimens were consecutively negative for the
pathogen of interest for 7 days).

Laboratory analyses. Cryptosporidium oocysts were micro-
scopically detected using a modified acid-fast stain. Positive
stool specimens were preserved in 2.5% potassium dichromate
and stored at 4°C for genotyping. DNA was extracted from the
washed stools using the FastDNA for soil kit (Qbiogene, Irvine
CA), and the Cryptosporidium spp. present were genotyped
using a small-subunit (SSU) rRNA-based PCR-restriction
fragment length polymorphism (RFLP) analysis (18). The
identification of C. canis in this study was confirmed by DNA
sequence analysis of the PCR products. DNA sequencing was
performed using a BigDye terminator cycle sequencing ready
reaction kit and an ABI 3100 automated sequencer (Applied
Biosystems, Foster City, CA) after PCR products were purified
with Microcon centrifugal filter devices (Millipore, Bedford,
MA).

Index case. On 3 May 2005, we identified a Cryptosporidium
infection in a 32-month-old girl in a household; the girl had
transient diarrhea on two subsequent days (4 and 5 May 2005).
The examination of additional specimens collected from the
girl for 15 days yielded no further positive stools (Fig. 1). The
girl had previously had another episode of cryptosporidiosis on
15 March 2004, and she had a subsequent episode of crypto-
sporidiosis on 26 September 2005. The first episode of infec-
tion lasted for 1 day and was associated with no clinical symp-
toms. The third episode of cryptosporidiosis lasted for at least
10 days and was also not associated with any clinical symptoms.

Household infections. After the girl was diagnosed with the
second episode of cryptosporidiosis (index case) on 3 May
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2005, we collected 15 stool specimens between 9 May and 1
June 2005 from a sibling (a 6.5-year-old boy) living in the
household. Only one stool specimen, collected on 10 May, was
positive for Cryptosporidium. The sibling had diarrhea on 10
May and 13 May (Fig. 1). Four animals living in the household,
including a chick, a hen, a rabbit, and a dog, were also sampled.
However, only the dog was positive for Cryptosporidium on the
day of initial sampling, 12 May 2005. Two of the 17 subsequent
fecal specimens collected from the dog from 17 May to 16 June
2005 were also Cryptosporidium positive, one on 17 May and
one on 25 May. The infected dog remained healthy during the
infection episode (Fig. 1).

Cryptosporidium genotype in the household. The organism in
the only Cryptosporidium-positive stool specimen collected
from the index child on 3 May 2005 during the second episode
of cryptosporidiosis was genotyped as C. canis. Likewise, the
organism in the stool specimen collected on 10 May from the
sibling was also genotyped as C. canis. The organisms in all
three fecal specimens collected from the dog in the household
during the period (on 12, 17, and 25 May 2005) were geno-
typed as C. canis (Fig. 2). All SSU rRNA gene sequences
obtained from specimens from the index child, the sibling, and
the dog were identical to each other and to the reference C.
canis sequence (AF112576) deposited in the GenBank data-
base.

During the first episode of infection, no stool specimens for
Cryptosporidium genotyping were available from the index
child. The organisms in the only two Cryptosporidium-positive
stool specimens collected during the third episode of crypto-

sporidiosis from the index child on 26 September and 6 Octo-
ber 2005 were genotyped as C. hominis (Fig. 2).

Public health significance. This is the first report of possible
transmission of C. canis among members living in the same
household. Previously, all reported cases of direct zoonotic
transmission of cryptosporidiosis were caused by C. parvum.
These cases were a result of individuals either caring for Cryp-
tosporidium-infected calves or contacting infected calves or
lambs during farm visits (3, 4, 9, 10, 13, 14, 17). In this study,
the index child, her sibling, and the household dog were all
infected with C. canis, a cryptosporidium commonly found in
dogs but only occasionally found in children (12, 18). Intrafa-
milial transmission of C. canis probably occurred in the house-
hold because C. canis infection in the study community is rare
(18) and we did not see an increased occurrence of C. canis in
children in other households during the period, which would
reveal the occurrence of a possible waterborne outbreak of C.
canis infection in the community. Because the sampling of the
sibling and dog occurred after the initial cryptosporidiosis di-
agnosis in the index child due to the nature of the study design,
it was impossible to decide the direction of Cryptosporidium
transmission in the cluster cases. It can be argued that the rare
occurrence of C. canis in humans and the common occurrence
of C. canis in dogs suggest that the dog was more likely the
source of infection in the two children. However, as mentioned
previously, person-to-person transmission of C. canis in hu-
mans was shown to occur in AIDS patients in the study area

FIG. 1. Timeline of Cryptosporidium canis infection in the house-
hold. Cryptosporidium canis infection was first detected in the index
child (top panel) on 3 May 2005, then in a sibling on 10 May 2005
(middle panel), and subsequently in the household dog on 12, 17, and
25 May 2005 (lower panel). High bars indicate C. canis-positive stools,
and low bars indicate C. canis-negative stools. Arrows indicate the
occurrence of diarrhea. The index child also had two other episodes of
cryptosporidiosis, on 15 March 2004 and 26 September 2005.

FIG. 2. PCR-RFLP analysis of the SSU rRNA gene of Cryptospo-
ridium spp. in stool specimens collected from the same household.
Lane 1, specimen from the index child on 3 May 2005; lane 2, specimen
from the sibling on 10 May 2005; lanes 3 to 5, specimens from the
household dog on 12, 17, and 25 May 2005; lane 6, 100-bp molecular
size ladder; lane 7, specimen from the index child collected during the
third episode of cryptosporidiosis (on 26 September 2005); lane 8,
positive control for C. canis; lane 9, positive control for C. parvum; lane
10, positive control for C. hominis. Notice that the upper SspI band in
C. canis is smaller than those in C. parvum and C. hominis. The upper
area shows SspI RFLP products, whereas the lower area shows VspI
RFLP products. The fragment of �200 bp in the SspI lanes of C. canis
was present in PCR products of C. canis but absent in C. hominis or C.
parvum PCR products. It is also not seen in VspI RFLP products.
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(2). Thus, we cannot eliminate the possibility that the children
had infected each other and actually transmitted the C. canis to
the dog. Nevertheless, results of the study clearly demonstrate
that C. canis is a Cryptosporidium sp. of public health signifi-
cance, and under favorable conditions, the transmission of C.
canis from dogs to humans may occur.
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