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Diagnosis of schistosomiasis by examina- 
tion of the feces or urine is frequently un- 
satisfactory in light and chronic infections 
and in cases which are therapeutically af- 
fected. To obviate this difficulty numerous 
immuno-diagnostic tests have been devel- 
oped. One of these, a fluorescent antibody 
technic( 1) makes possible the use of dried 
blood collected by finger puncture, instead 
of serum. This permits rapid collection of 
specimens under adverse conditions and al- 
lows easy transport of specimens(2-3). In 
spite of these recent advances, the need still 
exists for an efficient field testing procedure 
which would permit the prompt collection of 
data without the time required to mail speci- 
mens to a central laboratory and to receive 
results. This need is particularly acute in 
many of the endemic areas where health of- 
ficers frequently lose contact with infected 
people before they receive the results of sero- 
logical examinations. 

Recently Brewer developed a commercial- 
ly available plasma collection slide (4).  A 
card test with plasma obtained with the 
Brewer’s collection slide was subsequently 
developed for field tests for syphilis and 
other treponematoses (5). This provided the 
opportunity to attempt the development of a 
similar technic for rapid field diagnosis of 
schistosomiasis, utilizing a washed antigen- 
cholesterol-lecithin complex developed by 
one of us(6) for the cercarial slide floccula- 
tion test. 

This report describes the technic for the 

schistosomiasis plasma card (SPC) test. The 
procedure was evaluated with patients tested 
under field conditions and the findings com- 
pared to those obtained with the fluorescent 
antibody (FA) test performed on dried blood 
samples obtained from the same patients. 
Additional tests were performed in the labo- 
ratory with unheated serum specimens. 

Materials and methods. Antigen. Schisto- 
soma mansoni cercariae from experimentally 
infected Australorbis glabratus snails (Puerto 
Rican strain) were used. The cercariae were 
obtained by exposing infected snails to artifi- 
cial light and were concentrated by sedimen- 
tation at  3 to 6°C. Following sedimentation 
and washing in distilled water, the cercariae 
were quickly shell frozen and dehydrated un- 
der vacuum from the frozen state. Nonspe- 
cific antigenic lipids were removed as de- 
scribed previously( 6 ) .  An antigen emulsion 
was prepared by adsorbing the cercarial anti- 
gen onto cholesterol lecithin crystals, centri- 
fuging and resuspending the sediment with a 
solution containing charcoal ( 5  ) . 

Sources and handling of the blood samples 
tested. Finger blood from 189 well docu- 
mented cases of schistosomiasis was collected 
in endemic areas from persons in whom the 
diagnosis had been established by demon- 
strating the eggs in the stools or urine. To 
determine the specificity of the reaction sam- 
ples were tested from individuals living in 
endemic areas without clinical or parasito- 
logical evidence of schistosomiasis and from 
individuals with prolonged history of hyper- 
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TABLE I. Results Obtained with the Fluorescent Antibody Test (FA) and the Schistosome-Plasma- 
Card Test (SPC) in Different Areas. 

Results of FA Results of SPC 
Schistosoniiasis persons 

Location Race Diagnosis cndeniicitp tested Pos Doubt Neg Pos Doubt Neg 

Geneva, Switz. w 
Rome, Italy w 
Witkoppen, S. A. N 

Idem N 
Johannesburg, S. A. W 
Shalpiii Maine, S. A. N 

Idem N 
Bukanclwe, Tang. N 

Idem N 
Arusha Chini, Tang, N 

Barberton, S. A. N 

Total 

Healthy 
Hypersens. 
Schistosomiasis 
No schisto. 

9 9  1 9  

9 )  11  

Schistosomiasis 
No schisto. 
Schistosomiasis 
No schisto. 
Unknown 

None 

High 

None 

Very high 

9 9  

9 9  

9 )  

9 ;  9 9  

9 9  9 9  

9 9  9 )  

High 

11 
25 
34 
10 

7 
57 
78 
. 2  
77 

3 
63 

367 

ND" ND ND 0 0 11 
2 2 21 0 1 24 

3 4 0  0 3 1 3  0 
2 0  8 1 0  9 

ND ND ND 0 0  7 
2 12 43 It 4 52 

7 8 0  0 7 8 0  0 
0 0  2 0 0  2 

7 7 0  0 7 7 0  0 
2 0  1 2 1  0 

33 9 21 50 8 5 
230 23 96 240 17 110 

;'Sot done. 
t Also positive by FA and intradermal tests-admitted going swimming in endemic area. 

sensitivity (asthma, eczema, etc.) . A finger 
tip was cleansed with an antiseptic solution 
and punctured with a sterile lancet. Three- 
four drops of blood (approximately 0.15 ml) 
were allowed to fall freely onto the Brewer 
Plasma Collection slide coated with an anti- 
coagulant and a lectin which are stable at 
room temperature and which cause both red 
and white blood cells to agglutinate, leaving 
the plasma free to flow down into the collec- 
tion slot. After approximately 2 minutes the 
plasma was removed for testing in the un- 
heated state with an especially provided 
capillary tube calibrated to 0.013 ml. Addi- 
tional drops of blood were obtained from the 
same individuals on calibrated filter paper 
and mailed to the central laboratory for test- 
ing with the FA technic. 

Performance and reading of the SPC test. 
Using the capillary tube, 0.03 ml of un- 
heated plasma was placed on a card especial- 
ly designed by Brewer for 10 separate sam- 
ples. One drop of antigen suspension (ap- 
proximately 1 /60 ml) was distributed to 
each sample with a specially designed needle 
attached to a plastic dispensing bottle. Using 
a separate toothpick for each test sample, 
the plasma and antigen suspensions were 
mixed and spread until they filled the entire 
test surface. The card was then rocked by 
tilting to and fro for 4 minutes and read im- 
mediately by inspection with the naked eye. 
Specimens showing characteristic clumping 
were reported as positive and those showing 

no clumping at  the end of the 4 minutes 
were reported as negative. Those showing 
some intermediate reactions were referred to 
as doubtful. Because of the extreme dryness 
and the presence of dust in many of the 
African areas where the field tests were per- 
formed, it was necessary to place the collec- 
tion slides in a specially designed portable 
humidifying device, and to shake the cards 
for 4 minutes inside of a flat plastic box. If 
a permanent record is desired, the cards 
should be allowed to air dry, care being 
taken not to shake them until they are com- 
pletely dried. The antigen suspension was 
tested with controls of known reactivity prior 
to performing the tests. 

Results. The preliminary results obtained 
with the 2 serological tests are summarized 
in Table I. The findings with specimens 
from schistosomiasis patients illustrate the 
relative sensitivity of the 2 procedures. The 
findings with specimens from allergic pa- 
tients and from healthy individuals provide 
an index of the relative specificity of the 2 
tests. No significant difference in sensitivity 
and specificity of the 2 tests was observed. 
As indicated in Table 11, a close correlation 
of results was obtained with the 2 tests. 

The SPC test was also performed at the 
Walter Reed Army Institute of Research 
laboratories on serum from blood obtained 
from venipuncture which is maintained in a 
serum bank for comparative evaluation of 
testing procedures. The 102 serum samples 
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TABLE 11. Correlation of Results Obtained with 
Fluorescent Antibody Test (FA)  and Schistosome- 

Plasma-Card Test (SPC) . 
Results of F A  

Pos Doubt Neg 

Results Pos 221 7 12 
of Doubt 3 5 9 

SPC Neg 6 11 75 

used for this comparison were from several 
diagnostic categories as described (Table 
111). The results indicate that the SPC test 
has a satisfactory sensitivity and specificity 
with unheated serum. Attention should be 
called to the fact that serum specimens from 
filariasis and leishmaniasis patients were ob- 
tained in areas of high endemicity for schis- 
tosomiasis, and that all tests described for 
serodiagnosis of schistosomiasis usually re- 
act with trichinosis antisera ( 1,6,7). 

Antigen stability studies were also con- 
ducted. Aliquots of the antigen were dis- 
tributed in several 1 ml vials which were 
sealed and stored at  room temperature (22- 
27OC). Once each month for a total of 4 
months one vial of antigen was opened and 
used to test 10 sera of known positive reac- 
tivity and 10 of known negative reactivity. 
In each test the 10 reactive sera gave posi- 
tive results and the 10 nonreactive sera gave 
negative results. 
Discussion. The SPC test makes use of 

the slide flocculation test antigen suspension 
in which, after centrifugation, the sediment 
was resuspended with a solution containing 
charcoal powder as a visualization agent ( 5 ) .  
The tests are performed on plastic coated 
cards, which if allowed to dry properly, may 
be filed for future reference. The practical 
advantages of this test primarily designed for 

TABLE 111. Results Obtained with 

use as a screening test in the field are obvi- 
ous. It is rapid, economical, and does not 
require any of the usual laboratory equip- 
ment; all materials employed are disposable, 
supplies and apparatus for performing 100 
tests are included in a kit which occupies 
less than one square foot of desk space and 
weighs less than one pound, and the cards 
provide permanent records for future refer- 
ence. In  field surveys among school chil- 
dren, approximately 40 tests were conducted 
in one hour. For individual tests less than 
10 minutes are required for collection of the 
sample and performance of the test. 

The effectiveness of the SPC test in pro- 
viding serologic support for diagnosis of 
schistosomiasis is apparent from the results 
given in Table I. However, the SPC has 
been tested principally in areas of high en- 
demicity and the results may not necessarily 
apply to other areas. The results in Table 
I1 demonstrate the generally good agreement 
between the results of the SPC and the FA 
tests, and those presented in Table I11 indi- 
cate that the SPC card test has a satisfactory 
reactivity level with unheated serum. 

Only in the group of individuals without a 
definite diagnosis of schistosomiasis ( Arusha 
Chini) did the two tests not show a close 
agreement. In this category the number of 
reactors with the SPC card was considerably 
greater than that obtained with the FA test. 
In the absence of other data, it is difficult 
to arrive at  a better understanding of the 
reactivity pattern in this group. If the SPC 
were less specific than the FA, it might be 
expected that this would also be noted with 
specimens of noninfected individuals. How- 
ever, Table I shows that this was not the 

. 

SPC Test on Serum Bank Specimens. 

Results of SPC 
Diagnostic No. of 

StRtUS specimens Pos Doubt Neg Source 

Schistosoiniasis 29 
Trypanosomiasis 4 
Onchocerciasis 4 
Syphilis 22 
Trichinosis" 12 
Healthy 22 
Filariasis 7 
Leishmaniasis 2 

27 0 2 Brazil ; Puerto Rico 
0 0  4 Uganda 
0 0  4 
0 0 22 USA 
8 0  4 
0 0 22 
6 0  1 Pernambuco, Brazil 
1 0  1 Minas Gerais, " 

9 9  

,, 
9 9  

* Biologic false positive reactor with Schistosoma ant.igens. 
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case. I t  is possible that qualitative differ- 
ences between plasma and serum may be re- 
sponsible for this apparent discrepancy. In 
other words, whereas in areas of very high 
endemicity such as Nelspruit and Mwanza, 
the antibody patterns may be such as to be 
detected equally well by tests on plasma and 
serum, in areas of lower endemicity such as 
in Arusha Chini, some people may have a 
low reactivity which is detectable by testing 
the plasma and not the serum. This pos- 
sibility has been pointed out by Portnoy, 
et at?. ( 5 )  when comparing tests employing 
plasma and serum among individuals which 
they defined as “cluster untreated” i.e., in- 
dividuals who have been suspected to be re- 
lated‘ to persons with known infectious 
syphilis. 

One of the main drawbacks of this test is 
that several samples can be read only with 
some difficulty, since an atypical pattern of 
clumping occurs in the cards after 4 minutes. 
These reactions were read as doubtful and 
the percentage of them decreased as the per- 
son performing the tests acquired a greater 
degree of experience. However, to minimize 
the occurrence of doubtful reactions it is nec- 
essary to take strict precautions to avoid the 
deposition of dust particles on the cards dur- 
ing the test, the transferring of minute clumps 
of cells from the Brewer Plasma Collection 
slide onto the diagnostic card, and the shak- 
ing of cards beyond the 4-minute limit, when 
the plasma-antigen mixture has increased in 
viscosity due to evaporation. 

Summary and conclusions. Use of a schis- 
tosomiasis card test as an indicator of anti- 
body is described. This test is performed by 
using a device for obtaining plasma from 3 
drops of finger blood in a rapid and simple 
manner, a stable antigen suspension contain- 
ing charcoal, and a plastic coated card sur- 
face. Preliminary findings contained in this 

report suggest that the SPC test possesses 
adequate sensitivity and specificity. Because 
of the economy, rapidity and simplicity of 
this test, and the fact that it provides a per- 
manent record for future reference, the pro- 
cedure may be particularly useful as a screen- 
ing procedure for field epidemiologic investi- 
gations. 
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