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There is no known treatment for pulmonary cryptosporidiosis, a rare complication of intestinal cryptospo-
ridiosis in AIDS patients. We report two cases of cryptosporidiosis which were unusual because (i) extracel-
lular invasive forms of the parasite were found in the bronchoalveolar lavage and (ii) the outcome was
favorable in one patient after treatment with azithromycin.

Cryptosporidium organisms, which are intestinal protozoa,
are a well known cause of enteritis in AIDS patients. Pulmo-
nary or respiratory cryptosporidiosis is a rare complication of
intestinal infection. Fewer than 30 cases have been reported in
the literature since the first report for an AIDS patient in 1984
(1). However, the prevalence of lung involvement may be un-
derestimated through lack of systematic investigation. One
study has reported a prevalence of 17% in human immunode-
ficiency virus (HIV)-positive patients with respiratory symp-
toms (6). Current diagnosis of pulmonary cryptosporidiosis is
based either on the identification by pathological findings of
any forms of the intracellular cycle of the parasite in the epi-
thelium cell or on the detection of thick-walled oocysts on
smears of infected pulmonary fluids. Up to now, no effective
therapy for intestinal and extraintestinal cryptosporidiosis has
been found.

In this report, we describe two new cases of respiratory
cryptosporidiosis treated with azithromycin in HIV-positive
patients. Furthermore, we describe an unusual microbiological
diagnosis of extracellular invasive forms of the parasite (e.g.,
sporozoite or merozoite) which were found in the bronchoal-
veolar lavage (BAL).

Patient 1. A twenty-eight-year-old man who was an intrave-
nous drug user was admitted to the hospital in December 1993.
He complained of productive cough and fever. He had been
HIV positive since 1987 and had no concurrent opportunistic
infections. The CD4" lymphocyte count was low (50/mm?).
Azidothymidine therapy and medication for primary prophy-
laxis against Pneumocystis carinii and Toxoplasma gondii were
not regularly taken. He had hypoxemia, and chest X-rays
showed right interstitial pneumonia. BAL specimens were neg-
ative for P. carinii, T. gondii, cytomegalovirus, herpesvirus,
mycobacteria, and legionellae, and cultures were negative for
bacteria and fungi. Despite treatment with 3 g of amoxicillin-
clavulanate and 3 g of pristinamycin per day, fever and cough
were persistent when the patient was discharged. In January
1994, this patient was again admitted for persistent cough and
watery diarrhea. The chest X-ray was unchanged. A second
BAL was performed, and no opportunistic pathogens, includ-
ing P. carinii, T. gondii, cytomegalovirus, herpesvirus, mycobac-
teria, legionellae, and fungi, were found. However, smears
stained with May-Grunwald-Giemsa stain (MGG) showed the
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presence in alveolar macrophages of cryptosporidia at various
stages of the life cycle and the presence of numerous extracel-
lular invasive forms of the parasite (e.g., sporozoite or mero-
zoite). These were unicellular comma-shaped bodies, with one
anterior spiky end and one round posterior end, and the nu-
cleus was visible inside the third posterior end, as shown in Fig.
1. Only oocysts were evident after auramine staining of BAL.
A few Cryptosporidium oocysts were also identified in stool
specimens. Abdominal echography was normal. The patient
was first treated with 2 g of paromomycin per day for 6 days
and then with 1.2 g of azithromycin per day for 1 month, and
respiratory symptoms improved. Ten months after treatment,
he had no respiratory symptoms and a new BAL was found to
be negative.

Patient 2. A 35-year-old female who was an intravenous
drug user was admitted to the hospital in May 1994 for ab-
dominal pain, diarrhea, and vomiting. She was known to have
been HIV positive since July 1993, when she developed toxo-
plasmic encephalitis associated with suspected HIV vasculitis.
Hepeatitis C virus serology was positive. On physical examina-
tion, weight loss was noted. Leukocytes were normal, CD4
lymphocyte counts were low (9/mm?), and liver enzyme levels
were elevated. (y-Glutamyl transpeptidase, alanine amino-
transferase, and aspartate aminotransferase levels were, re-
spectively, four, two, and two times the normal level.) Stool
specimens showed the presence of a large number of Crypto-
sporidium oocysts. Despite treatment with 2 g of paromomy-
cin per day for 20 days, the patient had persistent diarrhea
and began to have a productive cough, shortness of breath,
and hypoxemia. Chest X-rays showed moderate bilateral inter-
stitial pneumonia. BAL revealed the presence of Cryptospo-
ridium oocysts after MGG and auramine staining. No other
pathogenic agents (viral, bacterial, mycobacterial, or parasito-
logic) were found in the BAL specimens. Paromomycin was
replaced by azithromycin (1.2 g/day); pulmonary symptoms
improved, but there was vomiting and persistent diarrhea re-
quiring morphine injections. After 2 months of treatment, the
patient’s condition worsened, with increasing cough and hy-
poxemia. At that time, stool examination still showed the
presence of a large number of Cryptosporidium oocysts. In
July 1994, the patient complained of right hemiparesis, and a
computed tomography scan showed possible vasculitis. Wors-
ening neurological disorders were responsible for death 2 days
later.

Discussion. The diagnosis of respiratory cryptosporidiosis is
based on pathological findings in tracheal or bronchial tissues
(5). After being stained with MGG, hematoxylin and eosin,
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FIG. 1. Giemsa-stained smear of BAL showing extracellular invasive forms of Cryptosporidium organisms (black arrowheads) and intracellular development form
of Cryptosporidium organisms on the surface of an alveolar macrophage (white arrowhead). Original magnification, X1,250.

periodic acid-Schiff stain, or Gomori silver, all of the stages in
the life of Cryptosporidium organisms have been observed in
the microvillus border of unciliated epithelial cells and within
the bronchial mucus glands (9, 10). However, histologic spec-
imens are often not available. On smears of infected fluids,
including sputum, broncheal aspirate, or BAL, only thick-
walled oocysts are easily recognized after various staining tech-
niques, such as several modifical versions of the acid-fast stain
(Kinyoun and Zielh-Neelson), fluorescent auramine-rhoda-
mine stain, or indirect immunofluorescence (6, 7). However,
these infectious forms are often scattered, which may lead to
false-negative results, and it is useful to recognize forms at
stages other than the oocyst stage.

For our patients, we stained BAL smears with MGG, which
revealed all of the stages in the life of Cryptosporidium organisms,
even though oocysts were very rare. Furthermore, in patient 1,
extracellular invasive forms of the parasite (sporozoites or mero-
zoites) were also present in the BAL, which has apparently never
been reported before. We postulated that this resulted either
from massive tracheal or bronchial proliferation of the parasite
contaminating the alveolar sample during the lavage process or
from excystation of oocysts in the BAL sample after its collection.
The latter possibility seems unlikely in patient 1, since the sample
was examined very quickly after harvesting. The invasive forms of
Cryptosporidium organisms may cause problems during differen-
tial diagnosis with other opportunistic protozoa such as (i) 7.
gondii tachyzoites, which are about as long as Cryptosporidium sp.

tachyzoites but are curved and wider, and (ii) the amastigote
forms of Leishmania spp., which are rarely seen in BAL and have
an ovoid shape and a kinetoplast easily seen next to the nucleus
when MGG is used as the stain.

In the two present cases of pulmonary or respiratory cryp-
tosporidiosis, clinical and radiologic findings were nonspecific.
Lung cryptosporidiosis preceded the onset of diarrhea in pa-
tient 1, which underlined the need for good diagnostic tools. Con-
comitant pathogens, such as cytomegalovirus, P. carinii, Myco-
bacterium avium-M. intracellulare, or Mycoplasma pneumoniae,
may be present in such patients (2). However in these two
patients, there were no pathogens other than Cryptosporidium
organisms.

The pathogenesis of Cryptosporidium lung infection is still
unclear. It was recently shown that Cryptosporidium organisms
could develop in the bronchial epithelium of calves (9). Infec-
tion can result from the inhalation of oocysts after vomiting or
the hematogenous spread of the oocysts. Although intestinal
Cryptosporidium sp. organisms are not usually invasive, oocysts
have been found inside macrophages, which can have defective
phagocyte killing ability (7). In fact, Cryptosporidium organisms
can multiply in macrophages in vitro (8), suggesting that extrain-
testinal parasites might spread via circulating phagocytes. This
hypothesis is further supported by a case of intestinal and
pulmonary cryptosporidiosis in which postmortem examina-
tion disclosed the presence of Cryptosporidium organisms in-
side the lumen of submucosal blood vessels (5).
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Up to now, there has been no curative treatment for cryp-
tosporidiosis. Current therapy is limited to macrolides (spira-
mycin) or aminosides (paromomycin). Paromomycin has
proved effective for treating intestinal cryptosporidiosis (12,
13) but not for treating extraintestinal forms of the disease,
probably because of the lack of intestinal absorption of the
drug (12). Inhaled paromomycin was recently proposed for
treatment of respiratory cryptosporidiosis, with encouraging
results (4). Azithromycin, a new macrolide antibiotic, appeared
to be effective in immunosuppressed rats with cryptosporidi-
osis (11). Its use has been proposed for treatment of intestinal
cryptosporidiosis in humans (3), and it was given to the pa-
tients reported here. Patient 1 improved after 1 month of
treatment and was still free of respiratory symptoms 10 months
later. In contrast, the physical state of patient 2 worsened
despite treatment, and large numbers of Cryptosporidium o0o-
cysts were still present in the feces just before death. Part of
this treatment failure might be explained by the poor absorp-
tion of azithromycin because of the digestive intolerance pres-
ent in this patient. Further studies to evaluate the efficacy of azi-
thromycin in treating disseminated cryptosporidiosis are needed.
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