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Protozoa are among the most important pathogens that can cause infections in immunocompromised hosts.
These microorganisms particularly infect individuals with impaired cellular immunity, such as those with hemato-
logical neoplasias, renal or heart transplant patients, patients using high doses of corticosteroids, and patients
with acquired immunodeficiency syndrome. The protozoa that most frequently cause disease in immunocompromised
patients aréfoxoplasma gondiifrypanosoma cruzdifferentLeishmaniaspecies, an@ryptosporidium parvurthe
first two species cause severe acute meningoencephalitis and acute myot¢aighimianissp. causes mucocutane-
ous or visceral disease, ai@typtosporidiumcan lead to chronic diarrhea with hepatobiliary involvement. Various
serological, parasitological, histological and molecular methods for the diagnosis of these infections are currently
available and early institution of specific therapy for each of these organisms is a basic measure to reduce the
morbidity and mortality associated with these infections.
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Since the sixties, opportunistic infections, which freimmunity defects (hypogammaglobulinemia) and neutro-
qguently occur in patients under some kind of immungenia (number of serum neutrophils < 1000/Ahosually
suppression, have become very common in daily clinicptedispose to the occurrence of bacterial infections caused
practice. The number of immunosuppressed patients sbg-Gram-positive cocci, Gram-negative bacilli and some
ceptible to different infectious or neoplastic processdangi (Candidg Aspergillu3, while infections caused by
has increased each decade and culminated in the advatracellularly multiplying agents such as mycobacteria,
of the acquired immunodeficiency syndrome (Aids) at thendemic mycosis-inducing fungi and protozoa are rare.
beginning of the eighties. The increasing use of tran¥hese last pathogens are frequent agents of infectious
plants (kidney, bone marrow, liver, heart, etc.) and the aprocesses that occur in Aids or Hodgkin’s disease, where
pearance of new immunosuppressive drugs, nowadaye basic defect is the result of cellular immune depres-
extensively used in these patients as well as in patiesisn (Karp & Neva 1999). Aids produces the most severe
with neoplasias and autoimmune diseases, has led to them of immunosuppression known, and more than one
occurrence of a large number of individuals with chronibundred microorganisms causing opportunistic infections
immunosuppression in our community, who in turn ari these patients have been identified, many of them in-
predisposed to developing opportunistic infections. Ternsacellular protozoa, which will be discussed in the present
of pathogens have been described as etiologic agentsefiew. Infection with human immunodeficiency virus
these infections, including viruses, bacteria, protozoé1V) leads to important alterations in the clinical course
fungi, and helminths. Immunosuppression, either at thed many disorders caused by these intracellular organ-
humoral or cellular level, may have different consequencésms; curiously, no significant effects of retrovirus-in-
for the host depending on its magnitude, including faciliduced immunosuppression on the course of disease have
tation of the occurrence of these infections, an increasbden observed for some protozooses such as malaria. On
disease/infection rate, alterations in the clinical manifeshe other hand, there is evidence that these infections
tation of the infection or exacerbation of its course, amoraan accelerate the course of HIV infection due to the ca-
others (Young 1981). Aids and lymphoproliferativepacity of many of these organisms to stimulate Th2 type
neoplasias are examples of conditions that lead to abnoytokines (IL-4, IL-10, etc.), which favor the progression
malities in practically all compartments of the immune syf the disease caused by HIV (Morrow et al. 1989, Actor
tem; however, T lymphocyte-mediated immune defectt al. 1993, Gilks 1993).
predominate. The therapy to which these individuals are The most frequent protozoan causing opportunistic
submitted (e.qg., corticosteroids) and malnutrition causedfections in immunocompromised individualsTigxo-
by the base disease itself represent important cofact@ssma gondiilts association with severe manifestations
in the predisposition to developing infections. Humorabf immunosuppression has been known for several de-
cades, and the occurrence of encephalitis, myocarditis
and disseminated disease has since then been observed
in different clinical conditions such as lymphoreticular
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immunocompromised patients. Other coccidia sutsoss  reach up to 40% in patients with Aids (Krick & Remington
pora belliandCryptosporidium parvuranly gained clini- 1978 Luft & Remington 1988). Therefore, toxoplasmosis
cal importance after the recognition of Aids at the begiris of great clinical importance in man in two major situa-
ning of the eighties. Few cases of reactivated Chagas disns: as a cause of congenital infection, with 5 to 24% of
ease in immunosuppressed patients have been repothidren becoming ill and dying during the neonatal pe-
in the sixties and seventies, Buypanosoma cruzaivas riod, in addition to the high rate of children with severe
never considered to be a true opportunistic agent. Theurological and visual sequelae who require education
same was the case for protozoa of the gerishmania and special and costly care (Frenkel 1973), and as an op-
whose association with immunosuppressive diseases r@prtunistic infection of high mortality in immunosup-
resented a scientific curiosity in past decades. This pgmressed individualCarey et al. 1973, Ambroise-Thomas
orama changed after the Aids epidemic, &ngtuzj and & Pelloux 1993).
especiallyLeishmaniaspecies, are currently gaining great  Inimmunocompetent hosts, the infection is frequently
importance as agents of severe opportunistic diseasedémign, with parasitemia being self-limited, resulting in an
patients affected by this retroviral infection. The advancesymptomatic clinical form of the disease in most cases.
made during the last few years in the chemotherapy Biowever, in about 20% of cases acute infection is accom-
neoplasias, in the use of transplants and in the therapypatnied by febrile lymphadenopathy, asthenia and
autoimmune diseases have led to the reactivation lgfnphomonocytosis, with the course of infection being
protozooses under these conditions, thus confirming tlself-limited (Feldman 1968, Darcy & Santouro 1994). After
opportunistic character of these pathogens (Ferreira etthlis period,T. gondiiremains viable in the form of tissue
1997, Borges et al. 1999, Ferreira 1999, Rosenthal et eysts, which reproduce slowly throughout the life of the
2000, Morgado et al. 2000). host, thus characterizing the chronic phase of infection.
The objective of this review was to update and conburing this phase, the tissue cysts are controlled by the
ment upon some aspects of diseases caused by protozomoral and cellular immune system, involving T lym-
in immunosuppressed patients. Four parasites which grleocytes and macrophages which are continuously stimu-
important causative agents of severe disease in theselated by parasite antigens, a fact that protects against
dividuals were chosen, and within this context, we basieinfection. As a result, parasite multiplication is more
cally focus on pathogenic, clinical, diagnostic and theractive and persists for longer periods of time in less im-
peutic aspects of the infections causedTbgondij T. munologically active tissues such as the central nervous
cruzi, Leishmanissp. andC. parvum system (CNS) (Johnson 1981, Sims & Talbot 1989, Darcy
& Santoro 1994).
gngETUN'ST'C DISEASE CAUSED BY TOXOPLASMA Immunocompromised hosts, especially those with
o deficient cellular immunity, are at risk of recrudescence of
About 50% of the world population is infected With  the chronic infection and dissemination, with the occur-
gondii, a protozoan of the coccidian family, an obligatgence of fulminating disease. The preferential reactiva-
intracellular parasite that multiplies in any nucleated cej|gn of T. gondiiin the CNS has been demonstrated clini-
of the vertebrate host and that shows universal distribga”y and experimentally (Van Thiel 1966, Frenkel et al.
tion (Cesbron-Delauw 1994). Felines are the definitive hoslt975, Ruskir& Remington 1976). This fact is probably
with the domestic cat being the most important. This preg,e to low local immunity, as well as to the presence of
tozoan is found in nature in three forms: the tachyzoite @he plood-brain barrier which impairs the flow of sub-
intracellular proliferative form, present during the acut@tances such as specific antibodies and interfe(tFN-
phase of infection; tissue cysts, responsible for the latejtihat would inhibit parasite multiplication (Ambroise-
infection of multiple organs and important in disease trangnomas & Pelloux 1993). After the CNS, the heart and
mission, and oocysts found only in felines and eliminatgfngs are the most frequently affected organs (Frenkel
in their feces, with this form representing the source qQfgs57 Tschirhart & Klatt 1988, Jautzke et al. 1993).
infection for sgsceptible hosts (Krick& Remington 1978). After the occurrence of Aids, toxoplasmosis became
Human infection occurs through the ingestion of cysts ifhe most common cause of encephalitis in the United States
raw or uncooked meat, mainly pork and beef, ingestion @f t & Remington 1988). Until then, this protozoosis was
mature oocysts in food or water contaminated with C@_tmy sporadically observed in patients with neoplasias,
feces, or through transplacental passage of the paragiffiagen disease or transplant recipients under immuno-
from the mother to the fetus, with acute infection of th@uppressive therapy. In these patients, the disease re-
latter (Frenkel 1973). Transmission through blood trangyted in the reactivation of chronic infection, although
fusion, laboratory accidents, and organ transplantatiQiyses of acute infection, including patients with dissemi-
is less common, and epidemiological evidence exists indiated disease, have been described for previously se-
cating hematophagous insects as biological vectors @fnegative organ recipients whose donors presented se-
ToxoplasmgAmato Neto 1970, Herwaldt & Juranek 1993 qogical evidence of a past infection (Frenkel et al. 1975,
Amendoeira 1995). , , Luft et al. 1983, Gray et al. 1989, Bertoli et al. 1995).
Toxoplasmosis represents an important public health The clinical presentation of toxoplasmosis ranges from
problem, considering that 0.25 to 5 cases of congenitgdymptomatic reactivation, commonly observed in previ-
infection occur per 1,000 livebirths, that approxmatt_aly 19usly infected organ recipients and demonstrable by in-
to 20% of uveitis cases are caused by this parasite, afidased post-transplant antibody titers, to severe dissemi-
that the prevalence dt gonditinduced encephalitis can pated disease. The disease manifests as diffuse encephali-
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tis, meningoencephalitis or, more common, tumor lesionEN-y, are of crucial importance for the immune response
with a mass effect. Motor syndrome, consciousness disgainsfT. gondiiboth during the acute and chronic phase
turbances, seizures and focal signs are common manifeéthe disease (Gazzinelli et al.1992, 1994).
tations that are clinically indistinguishable from other CNS  The diagnosis of acute toxoplasmosis is mainly based
complications such as reactivated Chagas disease, [piira combination of clinical and laboratory data. In clini-
mary CNS lymphoma, viral or fungal encephalitiscal practice, serological tests are routinely employed to
neurotuberculosis and others, diseases also frequerdbtect IgM- and IgG-specific antibodies, including indi-
observed among these patients (Hakes & Armstrong 1988ct immunofluorescence and immunoenzymatic tests
Luft & Remington 1988, Ferreira et al. 1997). (ELISA), with the latter showing higher sensitivity and
The variety of immune system defects found in indispecificity (Fuccillo et al. 1987). However, in immunosup-
viduals with Aids, such as CD4+ T lymphocyte deficiencypressed patients, particularly those with Aids, the early
reduced activity of cytotoxic T and NK cells, and the lowdiagnosis of neurotoxoplasmosis has been limited due to
production of immunoregulatory lymphokines such as IFNhe lack of noninvasive diagnostic tests of high sensitiv-
y, may explain the high frequency of reactivatedondii ity and specificity. The clinical picture is nonspecific and
infection (Fauci 1984). cerebrospinal fluid (CSF) findings are found to be normal
The new impact of. gondiiinfection on public health or show nonspecific alterations such as lymphocytic pleo-
has raised great interest in the understanding of i¢§tosis and discrete CSF hyperproteinorraquia. Imaging
immunopathogenesis. The infection triggers both humorahalyses such as cranial computed tomography and mag-
and cellularimmune responses, with the latter being monetic resonance are of great value, demonstrating isodense
important for the development of protective and persisr hypodense, single or multiple lesions with a mass ef-
tent immunity (Darcy & Santoro 1994Jhe role of hu- fect, and taking up the contrast dye in a ring-like or nodu-
moral immunity has been extensively studied. It is knowlar manner in more than 90% of cases. Such findings are
thatT. gondiiinfection produces IgM, IgA, IgE and 1gG highly suggestive of toxoplasmosis reactivation granu-
class antibodies, with the first three being detected eailyma, but are not pathognomonic (Figueiredo et al. 1983,
during the course of infection. IgM class antibodies arg/anke et al1987, Luft & Remington 1988). The serologi-
the first to occur and can be detected 7 to 15 days aftsl pattern found in these patients is similar to that ob-
infection, with maximal concentrations being observederved for the general population with inactive infection.
during the second month, followed by a progressive d&ince in basically all cases the disease results in the reac-
cline and disappearance of these antibodies within a feivation of latent and non-acute infection, IgM antibod-
months. However, low antibody titers may persist for &s are not habitually detected and IgG antibodies do not
prolonged period of time, i.e., months or years. IgA antdiscriminate between latent and active infection (Luft et
bodies can be detected after the first month of infection &l. 1984, Wong et al. 1984, Weiss et al. 1988, Grant et al.
about 95% of cases, reaching a peak concentration 1€90), and are even not detectable in a minority of cases
tween the second and third months, followed by a desth reactivated disease (Zangerle et al. 199frter &
cline, which, in most cases, is observed between the foughnde 1992, Garly et al. 1997).
and seventh month before the decrease in IgM antibod- Individuals under immunosuppressive therapy such
ies. IgA antibody detection is therefore of great diagnoss organ transplant recipients or patients with malignant
tic value in acute toxoplasmosis, since these antibodid&eases, who had been previously infected Wiondii
are rarely found during the chronic phase of infectiomight show an altered serological profile of this proto-
(Huskinson et al. 1990, Gross et al. 1992). zoan compatible with reactivation, such as increased IgG
Cellular immunity seems to be the main mechanism aitibody titers or, less frequently, increased titers of acute
defense in the control of toxoplasmosis (Johnson 198 hase antibodies, i.e., IgM, 4 to 13 weeks after the begin-
The role of T lymphocytes ifi gondiiinfection was first ning of immunosuppression, and the presence or absence
emphasized by Frenkel in 1957. In 1988, the same authgfrclinical manifestations, a fact not observed in patients
observed that athymic rats do not develop protective inxith Aids. On the other hand, seronegative patients re-
munity and that depletion of CD4+ cells eliminates angeiving organs from seropositive donors may show
previously acquired protection (Frenkel 1988). Since theseroconversion 4 to 6 weeks after transplantation, gener-
a series of experimental studies have demonstrated #iy accompanied by disseminated infection whose clini-
importance of CD4+ and CD8+ T lymphocytes, which aatal manifestation usually coincides with the occurrence
synergistically, in the control of this disease and in thef antibodies, although late manifestations, i.e., about 10
prevention of its reactivation (Araujo 1991, Gazzinelli einonths after inmunosuppressive therapy, have been re-
al. 1991, Parker et al. 1991). This group of lymphocytgsorted (Luft et al. 1983).
represents the major source of IFNwhich, in turn, is The detection of IgA antibodies has also shown con-
responsible for resistance during the chronic phase fiitting results. IgA-specific antibodies were detected by
disease through the activation of macrophages that pimmunoblotting in a group of patients with Aids and
mote intracellular death of the parasite (Kaufmann 1995)eurotoxoplasmosis in 91.6% of serum and CSF samples
Reactivation of infection is therefore due to a reduction ianalyzed (Gross et al. 1992). Brazilian investigators have
the expression of IFN-as well as IFNa, which in turn  demonstrated the presence of this antibody in serum in
results in the lack of activation of macrophages and mg4% of 54 patients with this diagnosis (Borges &
croglial cells (Gazzinelli et al. 1993). Figueiredo 2000a). In contrast, IgA-specific antibodies
Activated macrophages, NK and LAK cells, and th&vere detected in sera from HIV-infected patients with and
production of different cytokines, such as IL-2, IL-12 andvithout neurotoxoplasmosis (Darcy et al. 1991).
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In cases of reactivation in the CNS, the detection ahade thus far upon demonstration of the parasite, more
anti-Toxoplasmantibodies in CSF should be interpretegbrecisely tachyzoites, in brain tissue obtained by biopsy.
with caution, since their presence may only indicate paktowever, in addition to being an invasive method which
sive passage from serum to the CNS. However, the deim-subject to complications, histopathological analysis
onstration of local production of specific antibodiesconfirms the diagnosis in only 50% of clinically diagnosed
whose titers were found to be increased in CSF irrespaxases. Access to the lesion is often impaired or routine
tive of a serum increase, has proved to be of diagnossi@ining techniques (Wanke et al. 1987, Cohn et al. 1989),
value in some situations, such as meningoradiculitend even immunohistochemistry (Conley & Jenkins 1981,
caused byorrelia burgdorferi(Wilske et al. 1986), neu- Hofflin & Remington 1985), do not detect the parasite in
rosyphilis (Muller & Moskophidis 1983), encephalitisthe material obtained. In a histopathological study evalu-
caused by herpesvirus and paramyxovirus (Reiber 198Qing a series of 85 cases of neurotoxoplasmosis and Aids,
Felgenhauer 1982), congenital toxoplasmosis (Pinon et aiore than 50% of immunoperoxidase-positive cases were
1986), and neurotoxoplasmosis itself (Wong et al. 198dAegative when standard techniques were employed (Luft
Orefice et al. 1990). In a series of 37 patients with Aids ared al. 1984).

T. gonditinduced encephalitis, antibodies were detected In contrast to immunocompetent patients in whom the
in CSF in 23 patients. Among 16 patients evaluated, 7086urse of disease is mainly self-limited, toxoplasmosis is
showed evidence of local production of specific antibodatal in immunosuppressed individuals if not recognized
ies (Potasman et al. 1988). In another group of patiengs)d treated early. The drugs routinely employed in the
indirect immunofluorescence revealed that IgG titers imeatment of toxoplasmosis basically act against the pro-
CSF at a dilution higher than 1/64 show 100% specificityferative forms, or tachyzoites, present during the acute
for the differential diagnosis of neurotoxoplasmosis iphase of infection or during reactivation of latent foci in
Aids. In contrast, IgA antibodies detected in CSF bymmunocompromised hosts, but do not eradicate the en-
ELISA showed 72.7% specificity. In the same study, theysted form of the parasite, the bradyzoites (Israelski &
detection of antibody production in the CNS using radidRemington et al. 1993, Luft et al. 1993). The combination
immunodiffusion was not useful for the diagnosis of toxoef pyrimethamine and sulfadiazine is considered to be the
plasmosis, with a specificity of only 70.8% (Borges &most effective scheme, with therapy consisting of two
Figueiredd2000b). phases: attack or acute treatment and maintenance therapy.

Several clinical and experimental studies have reportddhe regimen of choice is sulfadiazine at the dose of 4 to 6
different results regarding the usefulness of circulafing g/day combined with pyrimethamine at the dose of 50 to
gondii antigen as a diagnostic marker of acute infectior5 mg/day for 4 to 6 weeks. Maintenance therapy con-
congenital toxoplasmosis and disease reactivation #ists of a 50% reduction in the initial dose of both drugs,
immunocompromised patients. However, its value in rou-e., 2 g/day sulfadiazine plus 25 mg/day pyrimethamine
tine clinical practice is still controversial due to the diverthroughout immunosuppression, i.e., in the case of pa-
gent results obtained with animals models and in humaients with Aids, throughout life. A response is observed
infection (Araujo & Remingtor1980,Dannemann et al. in 70 to 95% of cases and 91% of patients show objective
1991, Fachado et al. 1994, Hafid et al. 1995, Letillois et aligns of improvement within the first 10 to 14 days (Luft
1995). etal. 1993). Clindamycin at the dose of 2.4 to 4.8 g/day or

Parasite identification in blood through culture medid00 mg/day dapsone, plus pyrimethamine at the doses
or inoculation into laboratory animals provides questiorreported above, are alternative options for patients who
able sensitivity, the techniques are difficult to carry oudlevelop sulfa intolerance (Katlama et al. 1p98ew
and isolation of the parasite is time consuming (Derouimacrolides such as clarithromycin (1.5 g/day) and
etal. 1987, Tirard et al. 19annemann et al. 1992). azithromycin (2 g/day) in combination with pyrimethamine

The use of more sensitive and specific methods, subave provided satisfactory results and even demonstrated
as the polymerase chain reaction (PCR), has been shasame action on the cystic form of this protozoan (Saba et
to be effective for the diagnosis of congenital and oculal. 1993). The use of clarithromycin plus minocycline and
toxoplasmosis (Dupouy-Camet et al. 1993), but PCR def azithromycin plus sulfadiazine has also been evalu-
tection of parasitemia in patients with Aids and toxoplasated. A 75% cure rate was achieved with atovaquone, a
mic encephalitis is only useful in cases of disseminatdtydroxynaphthoquinone acting against cysts and tropho-
infection (Khalifa et al. 1994). The usefulness of PCR wamdites, administered at the dose of 3 g/day, and combina-
also assessed in another study using CSF samples tba with pyrimethamine may improve this response
tained from 14 patients with Aids. Among 9 cases with @ovacs 1992). Folic acid should be added to sulfa- and
diagnosis of neurotoxoplasmosis, PCR was positive inpyrimethamine-containing schemes at the dose of 10 to
patients only, with no false-positive result being detecteth mg/day to prevent the myelosuppression provoked by
(Parmley et al. 1992). these drugs.

In most cases, the diagnosis of neurotoxoplasmosisds porTUNISTIC DISEASE CAUSED BY TRYPANOSOMA
presumptive and based on clinical presentation, tomegruzi
graphic or magnetic resonance findings, and the pres-

ence of IgG-specific antibodies in serum. The diagnosjs t endemic diseases of the American continent and has
is confirmed based on the therapeutic response whi

generally occurs between 7 and 14 days (Wanke et Fen diagnosed frpm the south (.)f the United States to
1987, Luft et al. 1993). The definitive diagnosis has be & south of Argentina, with an estimated number of 16 to

Chagas disease still represents one of the most impor-
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18 million chagasic patients. In Brazil, 3 to 5 million peopléymphomonocytic meningitis, with the presence of para-
are estimated to be infected withcruziand, in contrast sites in the meninges, is a constant finding in these cases
to what was observed 2 to 3 decades ago, most of thesel permits the in vivo diagnosis upon detectioff.of
individuals live today at the periphery of large cities as eruzi in CSF. Acute myocarditis is another important
consequence of the migration of infected individuals acinatomopathological finding in immunosuppressed
low socioeconomic level from rural areas to urban centechagasic patients, which is characterized by cardiome-
(Pan American Health Organization 1990, Rocha et al. 1994aly and focal or diffuse infiltration of the myocardium by
Even in non-endemic countries such as the United Statemynonuclear cells, accompanied by intense parasitism of
more than 100,000 people are estimated to be infected asadiac fiber cells. Epicarditis and endocarditis can also
result of the massive migration of Latin Americans to thibe observed in these patients. Injury of other organs has
country (Navin et al. 1985). been rarely documented; panniculitis might be observed
Since the end of the sixties, several authors have dh-heart and renal transplant patients in the presence of
served the occurrence of severe forms of Chagas disedbe,parasite; parasitism of the musculature of the esopha-
notably meningoencephalitis and myocarditis, in patientgis, stomach, colon, ocular globe and uterine cervix has
under severe immunosuppression. Some cases have balsa sporadically been reported (Almeida et al. 1974, Stolf
described in Brazil (Amato Neto et al. 1968, Franca et at al. 1987, Oddd et al. 1992, Rocha et al. 1993, 1994).
1969, Queiroz 1973), others in Latin-American countries Few cases of an association between Chagas disease
where the parasitosis is endemic (Rivero et al. 1974, Morded lymphoreticular neoplasias have been described in
Verde etal. 1976, Pizzi et al. 1982), and one case was dottie literature, most of them occurring in patients with acute
mented in the United States (Kohl et al. 1982). Usuallfymphocytic leukemia or Hodgkin’s disease. In half these
severe manifestations of trypanosomiasis that occurséases, Chagas disease was in fact acute after transfusion
immunosuppressed patients result in the reactivation ahd the course of disease was severe since the patients
chronic, previously asymptomatic or oligosymptomatievere under marked immunosuppression which was not
infection, although severe acute forms resulting from bloazhly the result of the base disease but also of the con-
transfusions have sporadically been reported in the Ildomitant use of antineoplastic chemotherapy associated
erature (Corona et al. 1988, Wanderley et al. 1988, Granbetnot with high doses of corticosteroids. The remaining
al. 1989, Nickersosn et al. 1989). Localized or systemaases were certainly the results of reactivation of chronic
exuberant clinical manifestations have been observediifection, since the patients were found to be seroposi-
patients with lymphoreticular neoplasias, renal, heart atide upon diagnosis. Among 15 cases selected from the
bone marrow transplant patients, and in patients with Aidiserature, meningoencephalitis was observed in 7/15 cases
(Ferreira et al. 1997). Experimental studies conducted ¢46%), myocarditis in 9/15 (60%), and the concomitant
mice and rats chronically infected withcruziand sub- occurrence of both manifestation was observed in 3/15
mitted to different immunosuppressive drugs have demases (20%). The diagnosis was in general confirmed by
onstrated reactivation of the disease, accompanied bytae presence of parasites in blood, pericardial fluid, or
increase in parasitemia, aggravation of myocarditis aidsue, particularly brain, heart and esophageal tissue. The
increased mortality, thus confirming the opportunistienortality rate was very high in these cases (8/15, 53%)
character of this parasite (Brener & Chiari 1971, McCabend survival of the patients directly depended on the early
etal. 1985, Sinagra et al. 1993). The use of trypanosomicidignosis and the rapid institution of specific therapy
drugs in animals with reactivated infection reduced th@erreiraetal. 1997).
magnitude of disease manifestations and prevented fur- Transplants are increasingly being performed in pa-
ther reactivation, findings that are relevant for clinical pradients with Chagas disease. Many of them receive kidney
tice (Meckert et al. 1988). or heart transplants, the latter for the treatment of dilated
The understanding of the morphological alterationsiyocardiopathy caused by the parasitosis itself. In renal
that occur in immunocompromised chronic chagasic p&ansplantation, two modalities of trypanosomiasis can
tients has been based on the study of biopsies and ae-discussed: (1) the transmissio ofruzifrom living
topsy material carried out in a few cases described in tdenors or cadavers to non-chagasic kidney recipients
literature. The most frequent anatomopathological findhrough the transplanted organ itself (therefore, the do-
ing related to the association between Chagas diseas# has Chagas disease) or through the transfusion of
and immunosuppression is acute meningoencephalitidpod or blood derivatives; (2) reactivation of chronic
which is characterized by the presence of generalized @arasitosis after transplantation as the result of immuno-
rebral edema and hemorrhagic soft pseudotumoral aresappression due to the use of corticosteroids, cyclosporin
of undefined limits measuring several centimeters; thesetacrolimus. In the case of the first modality, the clinical
lesions are generally localized at the brain periphery, aftanifestations are similar to those observed during the
fecting the gray and, predominantly, the white substanagute phase of infection and consist of fever, hepatosple-
lesions can also occur in the brain stem and in the celemegaly, myalgias and signs of myocarditis, including
ebellum. Histologically, the presence of a parenchym#hie presence of cardiac arrhythmias. The time interval
tous and perivascular exudate consisting of macrophagbstween transplantation and the onset of clinical mani-
lymphocytes, plasma cells and, more rarely, neutrophilsfisstations can be as short as 30 days or as long as 14
noted; necrotic foci, hemorrhage and microglial nodulemonths. In all of these patienis,cruziis present in pe-
are also commonly found. cruziamastigotes are abun-ripheral blood and anfi- cruzilgM antibodies are also
dant and parasitize glial cells and, rarely, neurongetectable in serum by indirect immunofluorescence. In
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cases of reactivated chronic infection, involvement of theases have been communicated at congresses or specialty
CNS might be observed in the form of severe meningoesymposia (Ferreira et al. 1997, Rocha et al. 1997, Sartori et
cephalitis, which can lead to death in some cases. Itds 1998). Curiously, the first Aids case reported in the
important to note that positive serology for Chagas disJnited States involved an immigrant from El Salvador who
ease of the organ donor or recipient does not represemaaried both infections (Gluckstein et al. 1992). At the be-
contraindication for transplantation, since long-term folginning of the nineties, about 6% of autopsied HIV-posi-
low-up of chagasic transplant recipients has shown thiéte patients with reactivated Chagas disease had been
in most patients the disease is not reactivated and thatorded in our hospital in Uberlandia, MG, an area en-
there is no need for prophylactic pre- or post-transplademic for Chagas disease (Borges et al. 1996). Although
anti-T. cruzitherapy; this treatment only needs to be iniin most published cases no information regarding the CD4
tiated if there is evidence of acute or reactivated infed-lymphocyte count is available, recent findings indicate
tion. Treatment of the clinical disease of any modalitthat practically all patients with reactivated disease have
caused byT. cruziconsists of oral benznidazole at theCD4 T cell levels below 200 cells/n¥rsimilarly to what is
dose of 5 mg/kg per day (in two doses) for 60 days; altesbserved for other opportunistic infections affecting these
natively, nifurtimox, currently not available in Brazil, maypatients (Ferreira et al. 1997, Sartori et al. 1998). In con-
be used. The anti-parasitic treatment has been showrtriast to heart transplant patients with reactivated disease
be effective in these cases (Jost et al. 1977, Chocair etimlvhom myocardial involvement is predominant, involve-
1985, Figueiredo et al. 1990, Cantarovith et al. 1992, Deent of the CNS is common in patients with Aids, being
Arteaga etal. 1992, Lopez Blanco et al. 1992, Luders et abserved in 75 to 80% of co-infected individuals. CNS
1992). involvement manifests as acute, uni- or multifocal menin-
A few patients with chagasic heart disease have a@eencephalitis with fever, headache, vomiting, seizures
ready received heart transplants; these individuals wexad focal neurological signs. Analysis of CSF samples
submitted to powerful immunosuppression after tranglemonstrates the presence of mild to moderate pleocyto-
plantation consisting of high doses of corticosteroidsjs (< 100 cells/mr), predominantly consisting of mono-
immunosuppressors (azathioprine, cyclosporimuclear cells, elevated protein levels and the presence of
tacrolimus, etc.) and anti-lymphocytic globulin. The comT. cruziupon direct examination of the fluid (Ferreira et al.
bination of these drugs, used to prevent organ rejectiat991, 1997). Parasites are also easily detected in periph-
markedly favored reactivation of the protozoosis in at leastal blood using Giemsa-stained smears, by concentra-
two thirds of cases. The time between transplantation atidn methods (Strout, microhematocrit, etc.), and even by
reactivation might exceed one year. The predominant clirthe quantitative buffy coat (QBC) assay. The identifica-
cal manifestations were fever, signs of acute myocarditi|on of parasitemia by other techniques such as blood
accompanied by heart failure and arrhythmias, and inficulture or xenodiagnosis should not be considered as
trating erythematous cutaneous lesions, which are histevidence of reactivation, since these methods may yield a
logically characterized by panniculitis with the presencpositive result during any phase of the disease, including
of a large number oF. cruzi amastigotes. The diagnosischagasic patients not infected with HIV (Ferreira et al.
was in general made by anatomopathological examinati@897).
of endocavitary biopsies. Curiously, no parasites were Modern imaging methods are frequently used to diag-
observed in peripheral blood, even after repeated anahese encephalic lesions in HIV-positive patients. In the
ses using different parasitological techniguescase of chagasic meningoencephalitis, cranial computed
Benznidazole administered at the recommended dogesnography reveals the presence of hypodense, predomi-
for 60 days was found to effective in the treatment afantly subcortical, single or multiple lesions which have
reactivated Chagas disease, leading to the disappearatimeshape of a ring after contrast injection. These lesions
of signs and symptoms of the disease, but without curimdpsely resemble those seen in neurotoxoplasmosis, al-
the parasitosis. Allopurinol has shown some efficacy inthhough the main areas involved in this parasitosis are the
small series recently studied in Brazil. The prophylactibase nuclei and the thalamus. Magnetic nuclear resonance
pre- or post-transplant use of benznidazole is not indseems to be more sensitive than tomography, detecting a
cated since this drug does not eliminate the parasite frdarger number of lesions in both infections (Rocha et al.
the organism and, therefore, does not prevent reactivEB94, Ferreira et al. 1997, Ferreira 1999).
tion (Stolf et al. 1987, Bocchi et al. 1993, Kirchoff 1993). Another organ frequently involved in the reactivation
Only one case of fulminating Chagas disease has be#rAmerican trypanosomiasis is the heart. The frequency
described in the literature in a bone marrow transplanf this occurrence is not known, since no complete au-
recipient (Geiseler et al. 1987). topsy study of cases published in the literature or com-
The advent of the Aids epidemic at the beginning ahunicated at congresses exists. Involvement of the heart
the eighties opened the possibility of the occurrence &f often discrete and is certainly not detected clinically or
reactivation of this parasitosis in co-infected individualsadiologically. Based on the few cases published, about
under profound immunosuppression as a result of thialf of the patients are estimated to present myocarditis
viral infection. during disease reactivation. Clinical manifestations, when
About 80 cases of reactivation in patients with Aidpresent, include signs and symptoms of congestive heart
have been documented in the literature, most of them failure (dyspnea, tachycardia, edemas, etc.) and the pres-
ported in Brazil and Argentina. Only one tenth of thesence of cardiac arrhythmias. An increase in heart volume,
cases have been described in detail, while the remainitagether with the presence of sometimes voluminous peri-
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cardial hemorrhage, can be documented by two-dime@PPORTUNISTIC DISEASE CAUSED BY LEISHMANIA SP.

sional echocardiography. Parasites may be present in the| gishmaniasis is a parasitic disease widely distributed
pericardial fluid. In biopsy or autopsy studies, the pre§nroughout the world, which is endemic in the tropical
ence ofT. cruzishould be always confirmed by immuno-3ng subtropical regions of 88 countries. About 2 million
histochemical techniques or by electron microscopy dygses are estimated to occur annually worldwide, most of
to the simultaneous presence of associated infections (faem presenting the cutaneous or mucosal foeish-
example[T. gondi) (Ferreira etal. 1997, Sartori etal. 1998)manjais an obligate intracellular parasite and control of
The diagnosis of Chagas disease reactivation shoylfs infection involves a vigorous Th1-depdendent cellu-
be made as early as possible, since anti-parasite trqgk-immune response. Therefore, the observation of the
ment can improve the prognosis and survival of the pgpportunistic character of this protozoosis during the last
tient. The identification of. cruziin body fluids (blood,  fe\y years was no surprise, with this parasite causing
CSF, pericardial or ascitic fluid, etc.) is the key to the diagnycocutaneous or visceral disease in immunosuppressed
nosis of Chagas disease and should be carried out@gients, particularly those infected with HIV (Alvar et al.
soon as a suspicion exists. Brain or myocardial biopsigggg, 1997). Co-infection with this retrovirus emerged as a
should also be performed, if possible. Surv_|val of patienigw and interesting pathology, whose frequency is cur-
with Chagas disease, even when treated, is low, althougdhtly increasing. Cases of HIMeishmaniaco-infection
the latest cases published showed remission a long tiRgye been reported in more than 25 countries, particularly
after treatment owing to the concomitant administratiofhgse |ocated at the margins of the Mediterranean Sea
of antiretroviral drugs that increase and stabilize serugj,ch as Portugal, Spain, France, Italy, Greece and North-
CD4 T lymphocyte levels (Ferreira etal. 1997, Sartori et 8kfrican countries, and, to a lesser extent, in Equatorial
1998, Ferreira 1999). _ o African, Asian and South American countries (Alvar 1994,
The drugs acting off. cruziare nifurtimox and pedet et al. 1995, Gradoni et al. 1996, Borges et al. 1999).
benznidazole, with only the latter being available in Braziljore than 2,000 cases of visceral leishmaniasis associ-
Benznidazole is administered orally at the dose of 5 mg/kged with HIV infection have been reported in European
per day in two doses for a period of 60 days. The drygyntries alone, a fact due to the simultaneous dissemi-
seems to be effective in the treatment of disease reactiygiion of both diseases and the overlapping geographic
tion under any type of immunosuppression, including HIVyistribution of the two infections as the result of the ur-
positive patients. Fever, neurological or cardiac signs, apdnization of leishmaniasis and the ruralization of Aids
cutaneous lesions generally regress within the first 2 OI#/HO 1995, Ferreira 1996, Rabelo et al. 1998). In Brazil,
weeks of treatment, with no parasitemia being detectggloyt 80 cases of HIVeishmaniao-infection have been
upon direct examination, blood culture or xen_odmgno&aocumemed’ most of them with the mucocutaneous form
Adverse effects commonly occur after the first days qff the disease and few cases with the visceral form. This
drug use, with cutaneous eruption, peripheral neuropagmper will probably increase during the next few years,
thy and granulocytopenia being the most frequent. I§jnce infectologists are currently more aware of the diag-
countries where nifurtimox is still commercialized, its Us§gsis of this co-infection (Rabelo et al. 1998, Borges et al.
is indicated in situations of reactivation at the dose of 8 ®99).
10 mg/kg per day, orally, for 60 to 90 days. Its efficacy as Tqpgay, it has been demonstrated that Aids and leish-
a trypanosomicidal drug seems to be similar to that @haniasis, particularly the visceral form, can interact in a
benznidazole. Triazole derlvat|ves_(|tr_aconazolq,icious cycle of mutual aggravation. Aids leads to the
fluconazole) have been used for reactivation treatmegissemination of the parasites to practically all organs
by some authors, with apparent success, although thgyq hody systems, while, on the other hand, leishmania-
are not recommended as first-line therapy in these situgs accelerates the course of HIV infection by decreasing
tions (Nishioka et al. 1993, Ferreira et al. 1997, Sartori et ghe |atent period of viral infection and thus the life expect-
1998, Ferreira 1999). Afte_r remission and treatment_d|_§-nCy of the patient. Various other opportunistic infec-
continuation, the introduction of a second prophylaxis igons such as tuberculosis or systemic mycoses are found
recommended, since further reactivations may occur 'atﬁ{-co-infected patients, demonstrating the marked immu-
An expert committee, brought together by the Pan Ametinsyppression generated in these individuals (Albrecht
can Health Organization in 2000, recommended the usei@fog Rosenthal et al. 1999).
benznidazole at the dose of 5 mg/kg per day, three times aTne epidemiology of visceral leishmaniasis in the
week, for an undefined period of time as secondary prtediterranean region suffered profound changes since
phylaxis; nifurtimox might also be used for this purposane advent of Aids. It has been known for decades that
Antiretroviral therapy should be systematically administn;s infection frequently affects children, but this picture
tered to these patients in order to maintain elevated CRAanged radically after the occurrence of Aids, since most
T lymphocyte levels, thus reducing the chance for digses diagnosed at present in these countries refer to
ease reactivation. A group of 13 HIV-positive chaga3|90ung adults suffering from immunosuppression due to
patients under retroviral therapy have been followed ygy. [eishmaniasis has sporadically been detected in in-
by our group for months and none of them has showyiduals with other types of immunosuppression, such
any clinical signs of trypanosomiasis activity thus faras renal transplant patients and patients with lym-
There is currently no consensus regarding the use @loreticular neoplasias, among others (Fernandez-

drugs as primary prophylaxis in chagasic patients infectegl,errero et al. 1987, Alvar 1994). Most HIV-positive co-
with HIV (Anonymous 1996).
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infected patients are addicted to injectable drugs. Thusg, these patients, such as esophageal candidiasis,
when an individual with leishmaniasis shares syringgmeumocystosis, tuberculosis, toxoplasmosis, cryp-
and needles used for drug injection with other partner®coccosis, and cytomegalovirus infection. Some authors
leishmaniasis might be transmitted through blood remaihave observed that the clinical presentation of visceral
ing on the material, with this fact representing an alternéeishmaniasis is influenced by the CD4 T cell count, i.e.,
tive form of transmission of this protozoosis between irthe lower the lymphocyte count the more atypical is the
dividuals. Amastigotes are demonstrable in peripheralinical picture. Nontypical localization of the disease has
blood smears in more than 60% of co-infected patientseen frequently found in patients with CD4 T lympho-
thus confirming the existence of this form of transmiseyte counts < 50 cells/mh{La Rosa et al. 2001). The
sion. In addition, these individuals can serve as true redinical presentation of visceral leishmaniasis itself should
ervoirs of the parasite by easily infecting phlebotominbe differentiated from other infections, particularly dis-
flies feeding on their blood (Medrano et al. 1993, Alvaseminated histoplasmosis and miliary tuberculosis, which
1994, Alvar et al. 1997). present highly overlapping clinical manifestations (Dedet
Leishmaniasis is currently known to frequently maniet al. 1995, Rosenthal et al. 1995, 2000, Alvar et al. 1997,
festin the form of subclinical infections which can persidBorges et al. 1999).
in individuals for months or years. Most cases of visceral The diagnosis of leishmaniasis in patients with Aids
leishmaniasis that occur in HIV-positive patients are bés easy due to the fact that these individuals present a
lieved to result from reactivation of latent infections, altarge number of parasites in their tissues. Detection of
though primary infections with. infantumhave been Leishmaniain bone marrow or spleen aspirates shows
reported among patients in Italy and Spain (Alvar 1994jgh positivity (70 to 100%), thus permitting a rapid con-
Gradoni et al. 1996, Alvar et al. 1997). firmation of the diagnosis; as mentioned above, periph-
Any Leishmanisspecies can cause disease in immuneral blood smears stained with Giemsa can reveal the pres-
compromised patients. Parasites isolated from co-infectedce of the parasite in up to 60% of cases. A recent study
patients included strains previously undetected in immemploying the QBC technique, which is widely used for
nocompetent individuals, including some species réhe parasitological diagnosis of malaria, easily demon-
stricted to lower animals. Visceral dissemination of spestrated the presence of the amastigote forms of the para-
cies that commonly cause the cutaneous form of the dfste in bone marrow and peripheral blood of non-immuno-
ease (e.glL. braziliensi$ has also been observed by usuppressed patients with kala-azar; this method may there-
and others (Coura et al. 1987, Machado et al. 1992, AlMare be of great diagnostic value in co-infected patients
etal. 1997). (Liarte et al. 2001). Liver biopsies may also serve as a tool
The clinical-laboratory presentation of simultaneouto confirm the diagnosis of the parasitosis. Unfortunately,
HIV and Leishmaniainfections has been described inmost co-infected patients do not produce sufficient
detail in the literature. Many cases show an asymptoramounts of antibody, and serological tests (ELISA, im-
atic or oligosymptomatic course and parasites are casuunofluorescence) are positive in only 40 to 50% of cases,
ally detected during routine blood and bone marrow exhus being of limited value for the diagnosis of this infec-
amination. Cutaneous forms of the disease with dissentien. In the mucocutaneous form, biopsy almost always
nated lesions, involving the nasal, oral or pharyngelads to a diagnosis due to the abundance of parasites in
mucosa, have been observed in patients with advandée material examined. PCR may be used for the detection
stage Aids, sometimes accompanied by extensively def these protozoa in blood and other body fluids, and
structive lesions; lesion recurrence after treatment hissue removed for biopsy (Piarroux et al. 1994).
been a common event among patients with an apparent Treatment of HIV-positive patients co-infected with
therapeutic response to a first course of antimonial drugeishmanighas generally been difficult. Pentavalent an-
or amphotericin B. For the visceral form, classical clinicaimony, preferentially N-methylglucamine antimonate, is
manifestations include fever, weight loss, hepatosplenorstill considered the drug of choice for these patients, with
egaly and peripheral pancytopenia, which are observ28 mg/kg of antimony base being administered intrave-
in about 75 to 80% of cases; adenopathies and signsnolsly, daily for 30 days. This recommendation is valid
pulmonary involvement with interstitial pneumopathyfor both the mucocutaneous and the visceral form of the
have also been documented. The gastrointestinal tractlisease. In a Spanish study, treatment with antimonial
frequently found to be involved (in about 30% of caseslirugs led to remission in most patients, although recur-
and amastigotes have been isolated from the esophagasce was later observed for most cases (Lopes-Velez et
stomach, small and large bowel, pancreas and, obviously, 1998). On the other hand, French authors only observed
liver. In these cases no clinical signs and symptoms migat0% clinical and parasitological response to antimonial
be noted, although many patients present abdominal pailngs in co-infected patients (Rosenthal et al. 1995). In
diarrhea, vomiting and dysphagia; biopsies obtained frooountries with proven resistance of the parasite to anti-
any part of the digestive tract easily detect the presenc®nial drugs, such as India, the rates of therapeutic fail-
of parasites. Hemorrhagic diathesis due to thrombocyre and recurrence are probably much higher. An in-
topenia and hepatic involvement may occur in a smalteased rate of side effects upon the use of these drugs
percentage of cases. Most co-infected patients have Inas been observed for HIV-positive patients; myo-
CD4 T lymphocyte counts, usually less than 200 cellsardiotoxicity and elevated serum amylase levels due to
mm3, a fact that might explain the frequent associatiopancreatitis have been reported by several authors (Alvar
with other opportunistic infections commonly observe@tal. 1997, Lopez-Velez et al. 1998).
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Within this context, amphotericin B probably repre-associated with contaminated water or fa@dparvum
sents a more efficient therapy for all forms of leishmanid- belli andCyclospora cayetanensase the main coccid-
sis in HIV-positive patients. In the south of France, practian parasites found in the digestive tract of mammals, in-
cally 100% of patients with visceral disease responded ¢tuding humand. belli rarely causes infection in immu-
an initial course of amphotericin B (Rosenthal et al. 1995)ocompetent individuals but is one of the main causes of
Total amphotericin B doses of about 1 to 2 g were suffgiarrhea in patients with Aids. In contrast,cayetanensis
cient to induce remission in most cases. Liposomal ardiscovered only some years ago, has been responsible
photericin B used in these patients initially showed sufer large epidemics in different countries worldwide, caus-
prisingly good results, although it did not prevent dising prolonged diarrhea in immunocompetent and -sup-
ease recurrence. Unfortunately, its high cost limits its uggessed individuals. In the present review we only focus
in Brazil (Lopez-Velez et al. 1998). Classical side effectan some aspects of human cryptosporidiosis (Fayer &
have been observed with the use of amphotericin B (feingar 1986, Guerrant 1997, Griffiths 1998).
ver, shivering, hypopotassemia, nephrotoxicity, etc.), with C. parvumwas described for the first at the beginning
these effects being less frequent when lipid formulatiored the 20th century in the digestive tract of the common
are used, which also permit the use of higher doses (3-4wguse. However, its pathogenic role in animals was only
total dose). Pentamidine, allopurinol and paromomycin arecognized many decades later, during the seventies, when
other drugs used for the treatment of co-infected patienisywas shown to be an important agent of enteritis in cows
although the results are not promising. The use of recomnAd fowl (turkeys). The first human cases were described
binant IFNyin combination with antimonial drugs showedin 1976, but the disease only gained importance after the
a good response in three Spanish cases of kala-azar assourrence of Aids in 1982. Despite its opportunistic be-
ciated with HIV infection (De Gorgolas et al. 1993). havior in these patient€, parvumis also known to be an

Irrespective of the type of drug used for the treatmemnportant cause of acute gastroenteritis in immunocom-
of this clinical entity, there is a clear tendency towardpetent individuals (Fayer & Ungar 1986). The evolutive
multiple recurrences after the initial therapeutic courseycle of this parasite is completed within a single host;
(30% after 6 months and 60-70% after 12 months) (Lopeinfection starts with the ingestion of water or food con-
Velez et al. 1998). Based on this observation, several daminated with oocysts eliminated in the feces of infected
thors have recommended long-term secondary prophpdividuals or animals. The oocysts, measuring on aver-
laxis as done for other opportunistic infections in patientsge 5 pum, contain 4 infectious sporozoites. Upon release
with Aids. Pentavalent antimony administered once iato the intestinal lumen, the sporozoites penetrate intes-
month seems to be efficient in preventing recurrence tinal cells, where they mature asexually inside
these patients (Ribera et al. 1996). Pentamidine has absdracytoplasmic superficial parasitophorous vacuoles
been used for this purpose, with the advantage of simuto type 1 meronts, which, in turn, release merozoites
taneously acting oRPneumocystis carinijLopez-Velez that again invade enterocytes, generating a cycle of type
et al. 1998). Amphotericin B deoxycholate and lipid for2 meronts (type 2 merogony), thus representing a cycle of
mulations may be employed for prophylaxis at weeklinternal autoinfection. However, some second generation
doses, particularly in patients who previously developeaherozoites may differentiate into macro- and microgame-
systemic mycoses that require long-term maintenantecytes which are fertilized and produce the egg or zy-
therapy to prevent recurrence (Davidson & Russo 1994jote after a period of maturation. This zygote transforms

With respect to the mortality of co-infected individu-into an oocyst which divides by sporogony, resulting in
als, about 20% of patients die during the first episode tife production of sporozoites. Millions of mature oocysts
visceral disease and about 70% die after one year, durgrg eliminated in feces, thus leading to broad contamina-
which the disease relapsed one or more times. Facttio of the environment where they remain viable for many
leading to a poor prognosis include advanced immunoronths (Fayer & Ungar 19863uerrant 1997, Griffiths
suppression (very low CD4 levels) and thrombocytopd-998).
nia (Lopez-Velez et al. 1998). The introduction of com- Cryptosporidiosis is found worldwide, with the high-
bined antiretroviral therapy in order to improve the immuest prevalence being observed in less developed coun-
nological parameters leads to a reduction in the numbiies, mainly Latin America and Africa. Seroprevalence
of reactivation episodes and subsequent recurrencesstandies have shown a positivity rate of the order of 30%
the case of both the visceral and the mucocutaneous forim&lorth America and Europe, and of up to 60% in Latin-

of the disease (La Rosa et al. 2001). American countries. The most affected population groups
OPPORTUNISTIC DISEASE CAUSED BY CRYPTOSPORI- &r€ children aged less than two years and immunocom-
DIUM PARVUM promised individuals, particularly those with Aids. The

Over the last few vears. there has been arowin intLgevalence rate varies among these individuals accord-
y ' 9 9 hg to the geographical regions studied, with rates rang-

est on the part of doctors and parasitologists in hum from 2-4% in the United States to 50% in Africa. Two

intestinal coccidia, which can cause disease in both itBz, /i st dies, one carried outin Rio de Janeiro and the
munocompetent and immunocompromised individual

Three of these protozoa have been the subiect of N 8tr_1er in Uberlandia, MG, found rates of infection with
these protoz v ubject UMtlis protozoan of 18.2 and 13%, respectively, considering
ous publications, not only as true opportunistic agen ]

. - . t all individuals met the criteria for the diagnosis of
of diseases that occur in immunosuppressed patients

also as the etiologic agent of large epidemics genera jds. Patients with other types of immunosuppression,
gic ag geep 9 Yich as congenital hypogammaglobulinemia, protein-calo-
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rie malnutrition, diabetes mellitus and hematologicgbylobacter Salmonellasp., etc.), viruses (rotavirus) and
neoplasias, show a high predisposition to developirgther protozoa Giardia lamblia 1. belli and C.
severe forms of cryptosporidiosis (Moura et al. 198%ayetanensjsin patients with Aids, the differential diag-
Costa-Cruz & Ferreira 1996, Pedersen et al. 1996, Sorvithmsis should also be made with isosporiasis and
etal. 1998). cyclosporiasis, with diarrhea caused by microsporidia
The main route of transmission of cryptosporidiosi$Enterocytozoon bieneyg&ncephalitozoon intestinalis
is through the ingestion of water or food contaminatednd with chronic diarrhea induced by HIV itself (Griffiths
with mature oocysts, with the ingestion of only 10 001998).
cysts being sufficient to produce infection, and with the The most practical and easiest way of diagnosing
parasitosis persisting due to the cycle of internal autoiryptosporidiosis is the detection of parasite oocysts in
fection (Fayer & Ungar 1986). Thousands of people ha¥eces or other body fluids. Various techniques have been
been infected in urban epidemics that occurred in Englanded to visualize these oocysts, such as Ziehl-Neelsen
and in the United States due to contamination of the wataining, modified, Kinyoun carbolfuchsin staining, modi-
ter sources with fecal material containing oocysts, whidiied, and staining with safranin-methylene blue and meth-
are resistant to the usual chlorination of drinkable wat@namine silver. Concentration methods, such as formalin-
sources available to the population. Smaller outbreaks warther sedimentation or Sheather’s sugar flotation method,
observed in day-care centers, hospitals and rural aremrease considerably the sensitivity of oocyst detection.
where contact with contaminated animals is commofhe oocysts of this protozoon can be visualized in histo-
(Richardson et al. 1991, Moore et al. 1993, Goldstein 1996gical sections of intestinal mucosa obtained by biopsy
Hoxie et al. 1997). and stained with hematoxylin-eosin as single cells or
The clinical manifestations of cryptosporidiosis varygrouped on the mucosal surface, i.e., at the brush border
according to the host’s immunological status. Symptonof the intestinal epithelium. More recent techniques us-
atic or oligosymptomatic infections are common in ening fluorescent dyes such as acridine orange and auramine
demic areas and can be identified through serologicerbolfuchsin provided results comparable to those ob-
population surveys (Fayer & Ungar 1986, Guerrant 1997ained with the staining methods described above for di-
The most common clinical form of this protozoosis in imarrheic feces, and are able to detect parasites even in
munocompetent individuals is acute gastroenteritis; thfsrmed feces. Immunoenzymatic techniques (ELISA) us-
modality of the disease is self-limited and the incubatioing monoclonal antibodies have shown a high degree of
period ranges from 1 to 2 weeks. The patient in genesa#nsitivity and specificity for the detection of oocysts in
presents with low fever, colic abdominal pain, headachfeces and contaminated water (Costa-Cruz et al. 1996,
loss of appetite, nausea, vomiting and diarrhea, whichhoxie et al. 1997, Guerrant 1997, Griffiths 1998). Serologi-
secretory and disabsorptive leading to the loss of varal tests for the detection of antibodies represent an alter-
ous liters of fluid per day. The duration of the clinicahative to parasitological methods for the diagnosis of
manifestations ranges from 3 to 12 days in most casesyptosporidiosis. Immunoenzymatic assays (ELISA) us-
although in some it may persist for more than 4 weekisig crude extract of ruptured oocysts as antigen have
Clinical cure does not coincide with parasitological cureshown good sensitivity, although some studies have dem-
since oocyst elimination can last for several weeks (Fayenstrated that immunoblotting is much more sensitive and
& Ungar 1986, Cardell & Adiss 1994). specific for antibody detection. In these cases, IgA type
Inimmunosuppressed patients, including patients wittesponses are observed which are directed against anti-
Aids, the clinical presentation of this protozoosis is segens found on the surface of sporozoites, the infectious
vere and consists of intense diarrhea, with several daftyrm of the parasite; such antibodies seem to exert a pro-
bowel movements, accompanied by voluminous loss tdctive effect against symptomatic infection (Mooss et al.
fluid, dehydration and marked weight loss. These marni998, Eisemberg et al. 2001). A specific PCR has been de-
festations last for several weeks, and cryptosporidiosieloped and may represent a better option for the diagno-
can be considered incurable in HIV-infected patients isis of this infection in the future (Griffiths 1998).
the advanced phase of the disease (Pozio et al. 1997,The disease is self-limited in immunocompetent pa-
Griffiths 1998, Manabe et al. 1998). tients who do not require specific treatment in addition to
Similar to other opportunistic infections that occur irhydration and adequate water-electrolyte replacement. In
HIV-infected patients, severe cryptosporidiosis also tengimtients with Aids, hydration should be vigorous, par-
to affect patients with low CD4 T lymphocyte levels (beticularly in cases with the severe and debilitating form of
low 100 cells/mr) (Flanigan et al. 1992). Extraintestinalthe disease. Antidiarrheal agents such as diphenoxylate
manifestations of this coccidiosis are also observed and loperamide should be used to reduce the loss of wa-
patients with Aids, and particularly affect the biliary tractter through feces and the number of evacuations, thus
liver, pancreas, joints and the respiratory system. Biliaiynproving the quality of life of these patients. A soma-
tract infections include alithiasic cholecystitis, sclerostostatin analog, octreotide acetate, inhibits intestinal se-
ing cholangitis, papillitis and terminal bile duct stenosisretion of fluids and improves diarrhea in these patients,
(Bonacini 1992, Manabe et al. 1998, Griffiths 1998). but, obviously, without a parasitological cure (Cello et al.
The digestive presentation of cryptosporidiosid991). Various drugs have been tested for the treatment of
should be differentiated from other causes of acute gagyptosporidiosis, but none of them has shown a com-
troenteritis in immunocompetent individuals, such as irplete curative effect thus far. The orally administered
fections caused by bacteriggqcherichia coli Cam- macrolides spiramycin, roxithromycin and azithromycin
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have demonstrated partial efficacy, but without eradica- prevents development of resistencéléaxoplasma gondii
tion of the parasite in most of the individuals treated in mice.Infect Immun 45122-126. o

(Soave et al 1990). Paromomycin, an aminoglycoside atjtaujo Fg. Retm;ngtor; JS 19&?-?”5'8??3?'242 ;%COG”HY ac-
ministered orally at the dose of 2 g/day, has shown gogd 9quiréd acute toxoplasmosisiniect Disl4L 144-150.
activity on this coccidium. In some series, symptomati e”logbg' iszmé’c't\f’ n’i‘r‘.)ns‘i{]neengt‘;gio':'Sh;atcok 3Lia§r§2§es' J.r’](
improvement was observed in most patients and eradica- patiehts wi?h acltjquirled immpunodefi%)ilency SXyn%I’OMEhI !
tion of the infection was even reported in a few individu-  pa¢ho| Laborat Med 11214-224.

als (Clezy etal 1991, Fichtembaun et al. 1993). Howeverggcchi EA, Bellotti G, Uip L, Kalil J, Higushi ML, Fiorelli A,
recent controlled study did not demonstrate the expected Stolf N, Janete A, Pillegi F 1993. Long term follow-up after
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