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Changes in the Hemoculture Methodology Improve the Test
Positivity
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In Chagas disease acute phase, diagnosis inEreased when cultures were examined up to six
infection can be based on parasitological methodsionths after inoculation. Using the method de-
like for example the Strout or microhematocritscribed by Chiari et al. (1989), Galvao et al. (1993)
technique, which concentrate trypomastigotes afbserved a positivity rate of 42% among 101 un-
Trypanosoma cruziyith sensitivities higher than treated subjects with Chagas disease. Some of these
90% (Flores et al. 1966, Fuente et al. 1985). Dygatients became only positive after 120 days of
to low levels of circulating parasites in the chronicultivation. We observed a positivity of 48% and
phase of the disease, xenodiagnosis and hemoc88%, respectively, in hemocultures of 52 untreated
ture are more commonly used. These indirect metbhronic chagasic patients on day 30 and 60 post
ods are highly specific, but in general their sensinoculation (Pl). Neverthelss, 18% were only posi-
tivities are rather low (Schenone et al. 1974, Courtave between 90 and 120 days PI (Luz et al. 1994).
et al. 1991, Chiari 1992). The Table summarizeRecently, Junqueira et al. (1996) and Fernandes et
some hemoculture and xenodiagnosis results ak (1995) also observed increased numbers of posi-
described in literature. tive hemocultures (26.9% and 56% respectively)

Several attempts have been made to improvept for 90 and 120 days.
the technique of hemoculture for the diagnosis of Several authors showed that repeated
human Chagas disease (Neal & Miles 1977). Thesemocultures might increase the sensitivity for di-
authors observed that the choice of the mediumgnosis of chronic patients. Albuquerque et al.
and the protocols used were highly related to itl972) observed a high positivity performing se-
results. rial hemocultures of 38 chagasic patients (chronic

With the purpose to increase the sensitivity ophase) using Warren’s medium. During three con-
the technique Chiari et al. (1989) utilized the folsecutive days three blood samples were collected,
lowing schedule: the packed red blood cells okand repeated at monthly intervals. The accumu-
tained from 30 ml of heparinized blood werelated positivity rate considering the first and sec-
washed in phosphate buffer saline (PBS) or livesnd series gave a 37/38 (97.4%) of positive pa-
infusion tryptose (LIT) and then distributed intotients. Mourdo and Chiari (1975), using LIT and
six tubes with 3 ml of LIT medium and subse-the protocol of Albuquerque et al. (1972) observed
guently incubated at 28°C. The authors observaapositivity of 86.6% (n=13). In Argentina Jorg and
a positivity of 55% (n=40) by hemoculture in com-Baez (1993), obtained a positivity rate of 86.6% in
parison to 27.5% by xenodiagnosis. The authomsymptomatic patients with chronic Chagas dis-
further concluded that the positivity was higherase by repeating hemocultures until eight times
when LIT was used to wash the blood cells in comasing LIT.
parison to PBS (Chiari et al. 1989). To improve the sensitivity of the methodology

The period of cultivation showed to be anothedescribed by Chiari (1989), we adapted the method
relevant factor to increase the sensitivity of théy diminishing processment time of the blood
hemoculture. Minter-Goedbloed et al. (1978pamples (Luz et al. 1994) and observed a positiv-
showed that the number of positive hemocultureisy of 94% among 33 chronic patients performing
three tests. In a group of 52 subjects, we observed
a high positivity (79%) using only one test. In or-
der to simplify the technique of hemoculture, to
clarify the high positivity of the above mentioned
Fax:+55-31-295-3115. study and to understand the controversial dates in
E-mail: profeta@netra.cpqrr.fiocruz.br the literature related to the sensitivity for the
Received 9 June 1999 method, we evaluated factors possibly interfering
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TABLE
Positivity of hemoculture and xenodiagnosis in untreated patients with Chagas disease according to literature
Author (year) Volume (ml) of blood Patients Parasitological tests
used in hemoculture (n) (% positive)
Hemoculture Xenodiagnosis

Freitas (1952) 0.5 21 0 57
Pifano (1954) 10 80 10 50
Chiari & Brener (1966) 15 35 25.7 31.4
Marsden et al. (1969) 0.2 36 0 55
Albuquerque et al. (1972) 27 38 97.3 ND
Cerisola (1975) 3.0 14 7.1 35.7

15 43 2.3 53.5

0.2 68 2.9 42.7
Mourao & Mello (1975) 10 20 45 ND
Chiari & Dias (1975) 10 16 43.7 ND
Mourédo & Chiari (1975% 27 15 86.6 ND
Minter-Goedbloed et al. (1978) 0.2 16 44 e44,%69,925
Chiari et al. (1989) 30 40 55 30
Jorg & Baez (1993) 15 90 86.6 ND
Galvéo et al. (1993) 30 101 a7 ND
Barbosa et al. (1983) 10 250 0, 20,60 9
Fernandes et al. (1995) 30 30 53.3 13.3
Mora (1996) 30 85 40 ND
Junqueira et al. (1996) 30 101 26 36
Luz (1998) 30 162 dn 76° ND

a: serial hemocultures; serial hemocultures of 62/162 patiewts)nly one hemoculturet three different protocols;
e T. infestang5th instar)f: P. megistug4th and 5tlinstar ),g: P. megistug1st instar); ND: not done.

(Luz 1998). AH were performed using humarmediately after its collection and under low tem-
blood inoculated artificially with trypomastigotes perature. Subsequently, we performed hemocul-
isolated from mice infected with cruzj strain Y, tures of 162 untreated chagasic chronic patients
utilizing LIT or BHI (Brain Heart Infusion) as cul- from an outpatient clinic (Dr JR Canc¢ado, Faculty
ture media. We studied the influence of size of thef Medicine, Federal University of Minas Gerais).
inoculum, the impact of centrifugation and tem-These patients were equally distributed among both
perature of samples before inoculation and the e$exes and none of them had previously been sub-
fect of time lapse between collection and inoculamitted to parasitological tests (Luz 1998). Each
tion of the sample in culture medium. AH werehemoculture was prepared with thirty ml of hep-
able to detect low parasite number (~1) per tube Brinized blood immediately centrifuged at 1,000
43% of tubes seeded. In case the inocula containgll0 min/4°C and next washed only once. After-
a low number of parasite, centrifugation and wastwards, the packed red blood cell was carefully
ing of the infected blood samples before inoculaaliquoted, from the top to the bottom, using a Pas-
tion resulted in a lower positivity as compared taeur pipete (£ 3 ml aliquots). The first tube (seven
samples that were not centrifuged. In addition, win total) contained the buffy coat and all tubes were
observed that LIT showed to be a more adequaitecubated at 28°C. Performing only one test 76%
medium than BHI and keeping samples for moref the patients was considered positive by
than 4 to 16 hr before inoculation resulted in &emoculture, in accordance with the preliminary
reduction of positivity of 30% to 70%, respectivelydates of 52 of these patients (Luz et al. 1994). No
as compared to cultures performed with parasitesignificant differences could be observed in posi-
recently isolated. In hemocultures, prepared wittivity of hemocultures in relation to sex and age
(~1 to 10 trypomastigotes per tube) the parasif@gnean age 43+14 years old) but the oldest subjects
survival was better when compared to parasitesith ages ranging from 51 to 82 years old and the
kept at 4°C as compared to parasites kept at 28°@ungest with ages ranging 13 to 20 years old, pre-
From these results we concluded that manipulaented a positivity of 91% and 100%, respectively.
tion of blood containing low numbers of These patients were classified according to para-
trypomastigotes, should be fast, by preference insite load in a low (one or two positives tubes) and
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a high parasitemia group (three to seven positive cronica.Rev Inst Med Trop S&o Pauto134-138.
tubes). According to these criteria, 62% of the pa=hiari E, Dias JCP 1975. Nota sobre uma nova técnica
tients presented a low parasitemia. We observed dé hemocultura para diagnostico parasitologico na
that using the buffy coat gave significantly more ﬁﬂoed”?ra dlex(?gggalss%a sua fase croRiea.Soc Bras
positive results (80%) than the others tubes (Luz, . ed froplx: 135-236.

. ari E, Dias JCP, Lana M, Chiari CA 1989.
1998). Mora (1996) also showed increased posl- hemocyitures for the parasitological diagnosis of

tivity (47.5%) using the buffy coat. The concen-  hyman chronic Chagas diseaRev Soc Bras Med

tration of parasites in the buffy coat might sim-  Trop22: 19-23.

plify the technique since a smaller number of tubeSoura JR, Abreu LL, Willcox HPF, Petana W 1991.

per patient will be used which makes the test more Evaluation of the xenodiagnosis of chronic Chagas

suitable for parasitological diagnosis. patient_s ir_]fected ten years or over in an area where
In conclusion, higher positivity of hemocultures ~ transmission has been interrupted - Iguatama and

can be attained: (a) using the LIT medium; (b) us- Pains, west Minas Gerais State, Bralem Inst

; . ; : . Oswaldo CruB6: 395-398.
ing the buffy coat; () increasing the period of CulT:ernandes AJ, Diotaiuti L, Azeredo BVM, Busek SU,

ture up to 120 days PI; (d) diminishing the lapse of ~ cpiari E 1995. Viabilidade da utilizagao da
time between collection and inoculation of the  hemocultura no diagnéstico da infecgéo feipa-
sample; (e) reducing manipulation of the blood nosoma cruzem amostras coletadas em condicées
samples. Barbosa et al. (1993) observed from ten de campoRev Soc Brasil Med Trdt8: 123.

patients a positivity rate of 20% to 60%, respec-lores MA, Trejos A, Paredes AR, Ramos AY 1966. El
tively, performing hemocultures with or without método de concentracion de Strout en el diagnostico
centrifugation of the blood. Fernandes et al. (1995), de la fase aguda de la enfermedad de Chaigas.
also observed that reduced manipulation of the Chil Parasitol21: 38-39.

- P reitas JLP 1952. O diagndstico de laboratério da
blood sample increased the positivity of th moléstia de ChagaRev Clin Séo Paul@8: 11-20.

hemoculture. Under precarious field conditionsente ¢, Urjel R, Darras C, Saucedo E 1985. Uso de
they obtained a positivity of 53.3% in 16 chronic  {ypos de microhematocrito para el diagnostico rapido
chagasic patients and a low (around 2%) culture de la enfermedad de Chagas y maldvie Soc belge
contamination. Méd trop65: 95-99.

Several studies confirmed that hemoculture caalvdo LMC, Nunes RMB, Canc¢ado JR, Brener Z,
be a sensitive test for the diagnosis of Chagas dis- Krettli AU 1993. Lytic antibody titre as a means of
ease. Emphasize should be given to improve para- 2ssessing cure after treatment of Chagas disease: a
sitological methods to detect the parasite especially 19 years follow-up studyrans R Soc Trop Med Hyg

2 . . o 87. 220-223.
considering patients submitted to specific treatjtjlrg ME, Baez VJ 1993. Parasitemia en infectados

ment. Persisting negativity of the hemocult_ures IN""¢ronicos poffrypanosoma cruzindeterminados y
these patients strongly suggests that parasite might sintomaticos, evidenciada por hemoculti@M
be eliminated. Publicacién Médicé: 71-79.
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