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Cryptosporidium
felis and 

C. meleagridis in
Persons with HIV,

Portugal 
To the Editor: Cryptosporidium, a

pathogenic protozoan parasite with a
worldwide distribution, causes diar-
rheal illness in humans and animals.
The parasite can be transmitted from
human to human through fecal-oral
contact (household contact and noso-
comial transmission), sexual contact,
ingestion of contaminated food or
water, and contact with infected ani-
mals. Molecular diagnostic methods
indicate that Cryptosporidium parvum
and C. hominis are the major causes
of cryptosporidiosis in humans, and
other Cryptosporidium species can be
associated with human infection
(1–5). 

In Portugal, patients with AIDS
have an 8% prevalence rate of cryp-
tosporidiosis (6) with C. parvum and
C. hominis as the etiologic agents, even
though other Cryptosporidium species
were found in these patients (3,7,8).
This study characterizes clinical mani-
festations of infections with unusual
two different Cryptosporidium species
isolated from seven patients and
demonstrates that these species can
cause life-threatening disease.

Cryptosporidiosis was diagnosed
in 40 patients from 1994 through
2002. All patients were serologically
positive for HIV-1 and had diarrhea
(at least two loose stools per day)
when diagnosed with cryptosporidio-
sis. Demographic, clinical, and
immunologic data were obtained from
each patient’s records. Crypto-
sporidium oocysts were identified by
light microscopy after concentration
from fecal material by a modified
water-ether sedimentation method
followed by the modified Ziehl-
Neelsen staining (7). The intensity of
infection was quantified before
molecular analysis by scoring the

number of oocysts counted per micro-
scopic field (under a 20x objective) of
50-µL volume of concentrated stool
sample as + (1–5 oocysts), ++ (6–10
oocysts), +++ (11–15 oocysts), or
++++ (>15 oocysts). Genetic charac-
terization of the isolates was based on
polymerase chain reaction–restriction
fragment length polymorphism analy-
sis of the small subunit rRNA gene
(2,3). 

The molecular analysis showed
that 22 patients (55%) were infected
with C. parvum, 11 (27.5%) were
infected with C. hominis, 4 (10%)
were infected with C. felis, and 3
(7.5%) were infected with C. melea-
gridis. Of the four patients infected
with C. felis, three (75%) showed low
(+) and one (25%) showed moderate
(++) oocyst loads. All three (100%)
patients infected with C. meleagridis
showed low oocyst loads (+). In con-
trast, of the 22 patients infected with
C. parvum, 9 (41%) showed low
oocyst loads (+), 3 (14%) showed
moderate oocyst loads (++), 3 (14%)
showed high oocyst loads (+++), and
7 (32%) showed very high (++++)
oocyst loads. Similarly, of the 11
patients infected with C. hominis, 2
(18%) had low oocyst loads (+), and 3
(27%) each had moderate (++), high
(+++), or very high (++++) oocyst
loads. 

Five of the seven patients infected
with C. felis and C. meleagridis were
men and two were women; the medi-
an age of patients was 31 years
(7–44 years ). In this group of HIV-
positive patients, three were hetero-
sexual persons, two were homosexual
persons, one was an intravenous drug
user, and one acquired HIV infection
through vertical transmission. Of the
seven patients, all showed a range of
clinical manifestations of infection,
including transient diarrhea, chronic
diarrhea, dehydration, and cachexia.
Five (71%) of the patients sponta-
neously recovered, and two (29%) of
the patients died. The median CD4+

count/mm3 was 20 (range 18–213). 

All of the seven patients were pre-
scribed antiretroviral therapy, but one
of the patients did not adhere to the
treatment. Two of the three patients
infected with C. meleagridis died of
cryptosporidiosis. Information on the
risk factors for acquiring
Cryptosporidium infection was avail-
able for one patient, the child infected
with C. felis, who had contact with
cats at home. No other potential intes-
tinal pathogens were detected in the
feces of these patients at the time of
the cryptosporidiosis diagnosis.

Twenty-two of the 33 patients
infected with C. parvum and C.
hominis were men and 11 were
women; the median age of patients
was 32 years (7–58 years). Sixteen
patients were intravenous drug users,
5 patients were heterosexual persons,
1 patient was a homosexual person,
and 2 patients acquired HIV infection
through vertical transmission; the
remaining 9 patients had no HIV-
exposure history information.
Eighteen of the 22 patients infected
with C. parvum showed a range of
clinical manifestations of illness with
transient diarrhea, chronic diarrhea,
dehydration, and cachexia. Twelve
(67%) of the patients spontaneously
recovered, and 6 (33%) of the patients
died. Information on CD4+ count/mm3

was available for 13 of the 22 patients
with a median count of 20 (range
3–250). Information on the outcome
of the patients infected with C. homin-
is was available for 10 of the 11
patients. All of the 10 patients showed
a range of clinical manifestations of
infection, including transient diarrhea,
chronic diarrhea, dehydration, and
cachexia. Seven (70%) of the patients
spontaneously recovered, and 3 (30%)
of the patients died. The median CD4+

count/mm3 was 20 (range 6–40). 
Most reports on infections with

unusual Cryptosporidium species in
humans give a brief description of the
genotyping results, leaving the clini-
cal importance of these species uncer-
tain. Unusual Cryptosporidium
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species can cause disease (sympto-
matic infection) and death. C. felis
and C. meleagridis infections showed
low oocyst shedding (all seven
patients had low to moderate oocyst
loads in samples). On the contrary, C.
parvum produced similar clinical
manifestations but showed higher
oocyst shedding; 46% had high to
very high parasite loads. C. hominis
infections had parasite loads even
higher than C. parvum infections;
54% of patients had high to very high
parasite loads. In immunocompetent
persons, C. hominis infections pro-
duce higher oocyst loads in feces than
infections caused by C. parvum or
zoonotic species (2,9).

The transmission route for the
unusual Cryptosporidium species is
unclear. Because human infection by
unusual Cryptosporidium species is
less common, the principal transmis-
sion route for these parasites is likely
through direct contact with infected
animals. In our study, one of the four
immunocompromised patients with
C. felis was a child who had been in
close contact with cats at home. No
data on animal contact were available
for other patients infected with unusu-
al Cryptosporidium species. Cats are
found in many homes with no evi-
dence of cryptosporidiosis; therefore,
it is difficult to attribute the occasion-
al human C. felis infection to contam-
ination by cats. Careful epidemiologic
studies are needed to elucidate the
transmission route of human infec-
tions with unusual Cryptosporidium
species. 
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Bartonella 
henselae in African
Lion, South Africa

To the Editor: Four members of
the bacterial genus Bartonella,
Bartonella henselae, B. clarridgeiae,
B. koehlerae, and B. bovis, have been
isolated from felids, mostly domestic
cats (1,2). Of these four species, B.
henselae and B. clarridgeiae are rec-
ognized human pathogens, which
cause many illnesses, including endo-
carditis, prolonged fever, various ocu-
lar infections and, most commonly,
cat scratch disease (1).

In 1994, domestic cats (Felis
domesticus) were found to be a reser-
voir for B. henselae; subsequent sur-
veys have shown that a large propor-
tion of the domestic cat population
worldwide has been exposed to, or
infected with, bartonellae (1). The
epidemiologic features of Bartonella
infection in other felid species has
been explored; a high prevalence of
seropositivity has been found in free-
ranging and captive wild cats from
California and Florida (3), as well as
panthers from Florida (4). B. henselae
has been isolated from a captive chee-
tah in Zimbabwe (5).

During 2002, blood samples were
collected from 65 African lions that
inhabited three ranches in the Free
State Province of South Africa. These
ranches breed and rear lions specifi-
cally for game. Although the lions are
contained within vast (several km2)
enclosures, they are free to move
about and interact with one another.
The lions have minimal contact with
humans or other animals, except car-
casses of horses and donkeys that are
provided as food. The lions do not
receive any other food, food supple-
ments, growth enhancers, or antipara-
site prophylaxis. All three ranches are
deep in the veld, at least 20 km from
any settlements. Blood samples were
drawn from the lions as part of an
ongoing health surveillance program


