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In the past few years, new aspects of the immunopathology of Chagas’ disease have been describe
in immunosuppressed patients, such as fatal central nervous system lesions related to the reactivation o
the parasite. This article is the first description of the genotypic characterization, at the strain level, of
Trypanosoma cruzsolated from a patient with Chagas' disease/AIDS co-infection. The presence of
four hypodense lesions was observed in the cranial compute tomographic scan. The diagnosis of AIDS
was assessed by the detection of anti-HIV antibodies using enzyme-linked immunosorbent assay (ELISA
and Western blot techniques. The CDymphocyte counts were maintained under 200 cell3/dum
ing one year demonstrating the severity of the state of immunosuppression. Chagas’ disease was con
firmed by serological and parasitological methods. Trypomastigote forms were visualized in a thick
blood smear. The parasite isolated is genotypically similar to the CL strain. The paper reinforces that
cerebral Chagas’ disease can be considered as another potential opportunistic infection in AIDS result-
ing from the reactivation of a dormait cruziinfection acquired years earlier.
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Recent reports in the literature have providebeen described in immunosuppressed patients,
evidence for the persistence and reactivation abme of them showing fatal central nervous sys-
protozoan parasites in humans despite the treatm (CNS) lesions related to the reactivation of the
ment and apparent cure of the disease (Saraviaparasite (Del Castillo et al. 1990, Ferreira et al.
al. 1990, Guevara et al. 1993, Aebischer 1994). 1991, Gluckstein et al. 1992, Rocha et al. 1994,
addition reactivation of some protozoosis in paFerreira 1996).
tients infected by the human immunodeficiency The present paper describes the isolation and
virus (HIV) indicates that the phenomenum othe genotypic characterization offacruzi strain
parasite persistence may be the rule instead of tfrem a Brazilian patient with Chagas’ disease/
exception (Alvar 1994). AIDS co-infection in which four cerebral lesions

Chagas’ disease, an infection causedlby were found.
panosoma cruzis wldely dlstrlbutgd in the Ma- ~AsE REPORT
jority of the countries of the American continent _ o
from the south of the United States to the south of A 27-year-old chronic chagasic bisexual male
Argentina (PAHO 1990). In Brazil, according toWith a history of intravenous drug use and resident
Dias (1989) it is estimated that six milion peopldn Uberlandia, Minas Gerais was admitted to the
are infected byf. cruzi A great number of chagasic Hospital of the Federal University of Uberlandia
patients are now migrating from rural zones to theomplaining of weight loss, dry cough and fever.
large cities where the possibilities of acquiring thd he physical examination revealed enlargement of
HIV are greater. In the past few years, new aspecggrvical lymph nodes and liver. Electrocardio-

of the immunopathology of Chagas’ disease hav@raplhic alterations were also found. Laboratory
studies showed a white blood cell count of 2,700/

mm?3 with 4% band forms and 30% lymphocytes.
Later, his overall clinical condition worsened pre-
This work received financial support from the Internasenting a neutrophile count of 1,000/fwithout
tional Atomic Energy Agency (IAEA , Vienna, Austria). band forms, 17% lymphocytes and a platelet count
*Corresponding author. Fax: +55-21-590.3495 of 27,000/mm. In cultures of pulmonary secre-
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guentlyPseudomonas alcaligené&taphylococcus 700 j
aureusandAcinetobacter calcoaceticusA cra- 600 ‘ .

nial computed tomographic scan demonstrated the
presence of four hypodense lesions. Serology wa§ **
negative forToxoplasma gondbut positive forT.
cruzi. The patient died of intracranial bleeding
but neither histopathologic examination nor the 3
preparation of brain specimen cultures were car€ z
ried out due to the non-authorization of his family. ~

LABORATORY STUDIES

Serologic and parasitological test3he diag- JuLyres OCTOBER/9 Mavred
nosis of AIDS was assessed by the detection efy. 2: T-lymphocyte subsets in the peripheral blood mono-
anti-HIV antibodies using enzyme-linked nuclear cells of the patient.
immunosorbent assay (ELISA) and Western blot

techniques. The diagnosis of Chagas’ disease W@ss 4150 carried out by determining the lympho-
confirmed by serological and parasitological methzy 1o proliferative response of peripheral blood
ods. Indirect immunofluorescence and ELISAqnonuclear cells (PBMC) inducélvitro by T.

technigues were performed. The parasitologic huzi antigens. Briefly, PBMC were separated us-

investigation was performed three times over a Ficoll-Hvpague (Histopaque 1077. Sigma
three-month period and consisted of thick bloo r%dient. The 3|/3pB|\q/|C (é X f(pperqwell) wer,e C?"_ )

smears for demonstration of the parasite (Fig. 1j,red in triplicate in round-bottomed 96-well

hemoculture in LIT medium, xenodiagnosis withyicrqtitre plates for five days at 37°C in a humidi-
40 nymphs ofTriatoma infestan@and blood fie atmosphere of 5% of GQin the presence of
innoculation in mice for isolation. The xenod|ag—4rrg of concanavalin A per well and4€onicated
nosis was shown to be the best test for the diagngsimastigotes ofT. cruzi. Sixteen hours before
sis of the parasitemia. In the first examination Calyarvesting, TrCi [3H] thymidine (Amersham) was
ried out in 1993, 100% ofothe nymphs were poSiajqeq to each well and the radioactivity uptake was
tive. Two months later, 70% were found positive easured in a scintillation counter (Packard

Follow-up examinations of the immunological 1 gn0 el proliferation is considered positive
condition of the patient were carried out at differy,;hen the stimulation index i3 2.5. The

ent time points during one year. The T-cell phenqymphoproliferative index of the T-cell microcul-
types were analyzed by flow cytometry (Coultery .o was very low (< 2.5) showing that T lym-

EPICS 75%) using the following monoclonal an- hocvtes were not able to respond properlv to an-
tibodies: T3-RD1, T4-FITC and T8-RD1 (Coulter)gigen)sl or mitogen. pona propery

The CD4 lymphocyte counts remained under 200~ Genotypic characterization of the parasite
cells/mn? during the study demonstrating the SeEpimastigotes from culture were submitted to

verity of the state of immunesuppression (Fig. 2} pDNA extraction and digestion with restriction
An examination of the cellular immune responsenzyme according to the protocols described by
Morel et al. (1980) and Pacheco et al. (1986).
= 5 Conditions for radiolabelling and hybridization
have also been previously published (Pacheco et
al. 1994). By using a synthetic oligonucleotide
specific for the subgen@&hizotrypanunof Try-
panosoma(Pacheco et al. 1996) and total KDNAs
™ ~ in Southern and dot blot hybridizations it was pos-
sible to characterize the human isolaté.€s) cruzi
. The kDNA restriction profile obtained with the
enzymeEco Rl demonstrated a genotypic pattern
similar, although not identical to the CL strain of
T. cruzi Furthermore, Southern blot hybridization
of minicircle fragments revealed a high copy num-
ber of homologous sequences when kDNA of the
CL strain was used as probe (Fig. 3). No sequence
homology was detected between the KDNA from
Fig. 1. trypomastigote forms found in the patient’s blood (the parasite and a KDNA probe from the Colom-
1,000). bian strain ofT. cruzi(not shown).
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Fig. 3: Southern (I) and dot blot hybridization (ll) after probing against total kDNA from CL strain and a specific synthetic
oligonucleotide, respectively. BcoRlI restriction fragments of kDNA and correspondent autoradiographly:Hind 111 / f x

Haelll DNA marker; 1: parasite isolated from the patient; 2: CL strain. Il) Difféfgqtanosoma (S.) cruigolates (20 ng of
kDNA/dot) - 2D: parasite isolated from the patient; THrangeli (negative control); 2H:eishmaniasp. (negative control).

graphic scan of a patient. The first case consid-
DISCUSSION ered as reactivation of Chagas’ disease in a HIV
In endemic areas the association of Chagapositive patient proceeding from an endemic area
disease and AIDS merits systematic study. The&as published by Gluckstein et al. (1992). The
possibility of reactivation of dormant parasites withauthors found a brain tumor from whélrecruzi
unusual clinical manifestations and dissimilar trowas isolated.
pism (Amato et al. 1997) opens interesting fields Protozoan infections, against which immunity
for clinical-epidemiological studies as well as foris basically T-cell mediated are likely to be more
investigations on biological behavior and genotypisevere in individuals with AIDS than in immuno-
variability of parasites isolated under immunosupeompetent hosts (Da-Cruz et al. 1992). Infection
pression situations. Particularly in Brazil, cases dfy T. cruzi usually reactivates when the CD4 T
HIV infections occur in large cities and the transtymphocytes count i§ 200 cells/mr, similar to
mission of Chagas’ disease is restricted to sylvatigther opportunistic infections in AIDS. In the
and periurban areas. However, due to the expapresent study the patient presented decreasing lev-
sion of HIV infection and the migration of indi- els of circulating CD4 cells, hence the possibility
viduals toward large urban centers, the occurencs reactivation of the disease is a plausible hypoth-
of a great number of AIDS cases with reactivatioesis. In addition, the finding of four cerebral le-
of this trypanosomiasis could be a real possibilitysions in our patient was similar to the observation
The literature has reported the involvement ofeported by Gluckstein et al. (1992). Unfortunately,
the central nervous system in cases of co-infectiagolation of the parasite from the cerebral lesions
Chagas’ disease/AIDS (Ferreira et al. 1991, Roch@as not possible since brain specimens were not
et al. 1994) although cerebral lesions have onkultured. HowevelT. cruzi was isolated from the
rarely been observed in chronic chagasic immuslood and biochemically characterized.
nocompetent patients (Pittella 1985). Up to now, The patient under investigation came from an
around 50 cases of CNS involvement in cases afban area in the State of Minas Gerais considered
association Chagas’ disease/AIDS are known aras endemic for Chagas’ disease. The strain isolated
have been reported at scientific meetings. Froifmas shown to be genotypically similar to the CL
these, 13 have already been published (Rochasttain based on restriction fragment length poly-
al. 1994, Ferreira 1996). The first case of associaorphisms of kDNA and hybridization analyses
tion between Chagas’ disease/AIDS was publishexliggesting that it probably belongs to the
by Del Castillo et al. (1990) reporting the obserzymodeme 2 (Miles et al. 1980) which is found
vation of a tumor in the cranial computed tomoamong strains that circulate in the domestic cycle
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of transmission. On the other hand, the Colombiatain phenotypic patterns of parasites isolated from
strain is associated with the sylvatic cycleHIV positive patients. The authors adressed the
(zymodeme 1) and this fact may also explain thpossibility that the immune system could select
absence of cross-hybridization with the human isadrulent from avirulent populations. Corroborating
late of the present study. As the patient had no hig4th this hypothesis we have obtained evidence of
tory of blood transfusion he could not have expeselection of a subpopulation by investigating the
rienced transfusion-associated Chagas’ diseablogical behavior of the presefit cruzistrain.
thus, the hypothesis of reactivation of a prior inA parasite’s subpopulation with a different geno-
fection is strengthened. The genotypic (Morel efypic profile has emerged during the reactivation
al. 1986) and phenotypic (Tibayrenc & Ayala 1988pf the disease after immunosuppression of chronic
variability of circulating strains df. cruzican make chagasic mice (Brito et al. 1996). On the other hand,
it difficult to interpret the different manifestations Perez-Ramirez et al. (1997) reported that reactiva-
of the disease and also to make correlations bgon of Chagas’ disease in HIV positive patient was
tween strains and clinical symptoms. However, tw@ot correlated with a particular genotype.
zymodemes genetically related as Z2b (Y strain) This paper reinforces the idea that cerebral
and Z2 have been shown to be involved in inflamehagas’ disease can be considered as another po-
matory lesions of the ganglionic cells of the autotential opportunistic infection in AIDS (Ferreira
nomic nervous system (Souza et al. 1996). Theggg) resulting from the reactivation of a dormant
possibility of mixed infection with distinct sub- T, cryziinfection acquired years earlier. At the same
populations ofT. cruzi in natural human infec- time, itis a way of alerting physicians and research-
tions can not be discarded (Morel et al. 1986). Igys for the risk of reactivation of latent infections
addition, the distinct tissue tropismbfcruzilin- — yajsing questions for future investigations on which
eages in mice provides support to the hypothesiy, ameters can be used to monitorize the infection
that the genetic characteristics bfcruziclones  5nq/or disease reactivation in immunosuppressed
are relevant to the pathogenesis of Chagas’ diatients and when and how the parasites reacti-
ease (Andrade et al. 1997). Therefore, itis not u ates. Screening HIV positive patients from en-

reasonable to speculate that in our patient a diﬁe&'emic areas for antibodies Tocruzimay identify

ent subpopulation could be found in other organg, o<e at risk for this clinical manifestation

or tissues. .
To our knowledge, this is the first article re-(GIUCkStQIn etal. 1992).
porting the genotypic characterizationTotruzi, ACKNOWLEDGEMENTS

at the subgenus and strain levels, from a Brazilian To Drs Douglas Macintosh and Hooman Momen
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