Long-term preservation of blood samples for diagnosis
of Trypanosoma cruzi infection
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Abstract

Feasability and suitability for field research
of a whole-blood preservation method was evaluated
through the screening of anti- Trypanosoma cruziantibodies
in 1209 samples under different conditions. Antibody reac-
tivity of paired samples from preserved capillary blood
(CBP) and sera from venous blood (VBS) were studied by
specific techniques. Over 96% concordance was found on
indoor studies carried out with samples without storage or
after 15 or 30 days preservation of CBP at 37 °C and VBS at
~20°C. Outdoor studies performed at f' eld conditions,
achieved a 92.1 % concordance.

. Chagas’ disease is a widely distributed para-

_sitic disease in Latin America (UNDP/WORLD by
BANK/WHO/TDR, 1988) produced Thnpanosoma cruzi,

" Specific immune response is expressed by the permanent pre-
sence of an ample array of antibodies which appear early after
and do not suffice to control the infection nor the disease
(Scott and Snary, 1982). Antibodies provide the bases for de-
tection of chagasic infection based in the use of specific tech-
nics. ,

Serological surveys in rural areas are required

not only for epidemiological reasons, but to measure impact of

~ontrol actions (Chuit et al., 1989) and to follow-up new cases
. an areas under epidemiological surveillance (Paulone et al.,
1988). These studies are usually performed in tropical and sub-
tropical regions where cnviromental temperature can aflects
sample transportation to laboratories, usually placed far from
the studied areas. Thus, the use of simplified methods for sam-
pling and preservation of samples are mandatory. Among
those already intended, blood preservation in filter papér, in
spite of its limitation, has been widely used for the last 20 years

because of its low cost and feasability in the field (Guimaraes A

etal., 1986; Marinkelle et al., 1978).
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Based on the effectivity of neutral glycerine in
preserving sera at 50% concentration (Camargo et al., 1986), a
glycerine based, whole blood-preservation method was eval-
uated with respect to its capability to maintain antibody reac-
tivity for detection of specific antibodies.

Sera from venous blood samples (VBS) and pre-
served capillary blood (CBP) of each studied person were processed
under different conditions by indirect hemagglutination (IHA) (com-
mercial kit kindly supplied by Polychaco SACIE Arg.). Indirect im-
munofluorescence (11F) (Alvarez et al., 1968) and/or ELISA (Scgura
et al,, 1986). CBP consisted in 50 pi of blood obtained from fingertip
with a gauged capillar collected in 150 pl of preserver-buffered plycer-
ine plus proteasas inhibitors - supplied by Biotica SA Arg and kept in
hermeltic polyestirene tubes arranged in 60-tubes trays. Iudoor evalua-
tion, performed at INDIECH included 465 paired samples (CBP,
VBS) from unselected patients which were analyzed a) by IHA 24 hs
post-sampling (977465), b) by HA1 and IIF after 1S (166/463) or 30
days (202/465) of storage, CBPat 37 °C and VBS at -20°C.,

At outdoor study performed in ficld conditions in a
rural area located at General Belgrano, Province of Formosa, 1200 km
far from Buenos Aires, included 744 paired samples, CBP at 4°C and
VBS in 50% glycerine kept at —20°C where swudied, within 30 days
post-sampling by IHA sad 1IF and missmatched results were eval-
uated by ELISA. Two positive reactions were considered to indicate
positive result for T. cruziinfection.

) At indoor studies 97 paired samples without
storage showed a significant positive correlation (r = 0.895
p > 0.05) with a concordance of 97.9 % by HAL.

Storage of CBP at 37 °, after 15 days or 30 days
revealed a 97% (161/166) and 96% (194/202) concordance
with respect to VBS storaged during equal periods at -20°C.
No statistically significant dilferences were observed between
these two groups (p > 0.05)(Table 1),for IHA (p > 0.05), and
for 1F1 (p > 0.05) within each group (Table 1). The outdoor
stage with sampling and transportation at field conditions
showed a concordance of 92.1 % (Table 2).

The liquid blood-preserve system hereby pre-
sented resulted in a high degree of concordance between
samples kept under different conditions revealing an appro-
priate maintenance of antibody reactivity. Taking into ac-
count the extreme conditions of field sampling a 7,9% differ-
ence achieved with the sera is aceptable for outdoor
epidemiological surveys (Guimaraes et al., 1986). Preliminary
studies with this methodology in Brazil showed similar results
(D’hooge et al., 1986).
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Table 1 Serological results for Chagas disease in paired umples of serum preserved at —20 °C and blood-with-preserver subjected to

37°C, at 15and 30 days

" " Blood samples preserved
. 15daysal 37°C 30 days at 37 °C
Results IHA IFt IHA-IFI IHA IFi IHA-IFI
Positive 43 - 49 41 55 | 61 49
Negative 120 1156 112 145 ' 133 134
Discordants 3 2 5 2 8 8
No. of samples 166 166 166 202 202 202
Concordance (%) 98.2 98.8 97 89 96 96
:I'ndlrect hemagglutination = reactive equal or higher 1/32 titer
Indirect Immunofluorescence = reactive equal or higher 1/32 titer
Table 2 Serological results for Chagas disease, of 744 samples

from Formosa, Argentina, considering final results by indirect he-
magglutination, indirect immunofiuorescence and ELISA for discor-
dants, using venous and caplilary bjood.

. Serum-kept In glycerine

Blood withr Positive NegativeTotal
Positive 219 21240
Negative 39 465504
Total 258" 486744

Concordance = co-positive + co-negative 684/744 (92.1%)
Positive = two positive reactiona being:
indirect hemagglutination = 1/32
Indirect immunofluorescence = 1/32
ELISA = 0.02D.0

The advantages of this methodology includes
the use of whole blood which, as in the case of filter paper, may
be easily obtained from fingertip by not professionally trained
personnel: the use of calibrated capillars which provides a de-
fined volumen of samples thus, overcoming one of the limita-
tions pointed out for the filter paper method; a preserver
which ensure transportation of samples at enviromental
temperatures; its storage up to one month at 4°C or extreme
conditions and, finally, the sample maintained in liquid state
thus simplifying laboratory steps. In addition, there exists an
unique tube - samplmg and processing ~ l'or each sample
which prevents errors in identification.

This method for sampling and preservation of
antibodies in whole blood proves to be feasable, safe, and
simple. It appears recommendable for epidemiological sur-
veys to fulfill the requirements imposed by follow-up studies,
detection of recent infections, congenital cases, surveillance of
transmission of T. cruzi or when serological evaluations of the

impact of actions of the Control Programmes are intended.
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