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Bilharziasis in Swedish Military Personnel
returning from the Democratic Republic of the Congo

E. BENGTSSON 1 & J. PELLEGRINO 2

Peoplefrom temperate climates often underestimate the danger ofcontracting bilharziasis
in tropical areas. Since 1960, Swedish soldiers have served on UN duty in the Democratic
Republic of the Congo and all have been frequently warned of the danger of contact with
fresh water. These warnings have sometimes been ignored on the grounds that the likeli-
hood of blood-fluke infection is minimal. The normal health check-up-examination of
stools and urine for the presence of eggs and differential count for eosinophilia-had pre-
viously led to the diagnosis of only five cases in SS00 men examined. In a more detailed
examination of 382 soldiers returning to Sweden from the Congo, 10 of them gave positive
reactions to tests for bilharziasis.

The value ofserological screening has been amply demonstrated, since only one of these
cases would have been detected ifonly conventional methods had been used. Ifantigens for
serological tests are not available, followv-up examination for eosinophilia can provide a
valuable aid in the detection of schistosome infections.

Although bird bilharziasis, giving rise to " swim-
mer's itch" in man, has been recognized in Scandi-
navia (Berg & Reiter, 1960; Pirili & Wikgren, 1957;
Wikgren, 1953), suitable conditions for endemic
human bilharziasis may not exist there and no
indigenous cases have yet been reported; all have
been imported. The first cases of human bilharziasis
(Schistosoma mansoni and S. haematobium infections)
in Sweden appeared a few years ago and since then
about 70 cases have been imported, mostly among
missionaries returning after many years' duty in
East and Central Africa.

Since 1960 Swedish soldiers have served on United
Nations duty in the Democratic Republic of the
Congo, almost all of them in Katanga, the province
with the highest density of bilharziasis in that
country. Between 1960 and 1964 approximately
6500 soldiers were stationed in Katanga for periods
of about six months. At frequent intervals they were
warned-in writing and orally-against any contact
with fresh water, but these warnings had only a
limited effect. The soldiers in some battalions were
commanded to wade or, when repairing bridges and
roads, to stand working in rivers and brooks for
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hours. The responsible officers claimed that the
risk of contracting a blood-fluke infection was
minimal, since only a few cases of bilharziasis had
been reported among the troops at the time.

In the ordinary health checks imposed when the
troops returned to Sweden, mass examinations for
bilharziasis covered only a few tests-examination
of the stools and urine for the presence of eggs and a
differential count for eosinophilia, only one sample
being used in each test. Several samples of faeces
were examined from soldiers who had exhibited
eosinophilia or an increase in serum transaminase
enzyme values. In this way, five cases of bilharziasis,
out of about 5500 men examined, were diagnosed
within the first six months after their return home.
However, we believed that some latent cases had
escaped detection. We therefore decided to under-
take complement-fixation, cercarial slide-flocculation
and skin tests on a group of 382 Swedish UN
soldiers after their return home from a six-month
tour of duty in areas in the Congo where bilharziasis
is endemic and to compare the results with micro-
scopical examinations of the stools and with the
clinical picture, as well as with other clinical data.

MATERIAL AND METHODS

All 382 soldiers of one battalion who had been in
Katanga for six months were examined immediately
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on their return home; 2 ml of serum were taken from
each of them and lyophilized. Lyophilized sera were

also obtained from 243 soldiers departing for the
Congo who had never been in areas where bilharzia-
sis is endemic. Routine examinations showed all of
them to be healthy and they therefore served as

controls.
The sera from both groups were flown to Belo

Horizonte, Brazil, where the serological tests were
performed. All seropositive cases were assembled at
the Hospital for Infectious Diseases in Stockholm
four to five months after their return home and
thereafter every three to six months for checking.

Skin tests were performed on the backs of soldiers,
using adult-worm S. mansoni antigen (WHO
reference antigen). The areas of the weals were
recorded 15 minutes after the intradermal injection
of 0.05 ml of the antigen, according to the method
described by Pellegrino & Macedo (1955).

Complement-fixation and cercarial slide-floccula-
tion tests were performed according to the methods
described, respectively, by Pellegrino & Freitas (1961)
and Anderson (1960).

Stool examination was performed according to
Ridley & Hawgood's method (1956).

RESULTS

No schistosome eggs were found in the faeces of
the 382 soldiers arriving from the Congo. Isolated

cases showed haematuria; none had schistosome
eggs in the urine sediment. Several soldiers showed
eosinophilia in the peripheral blood count; they
were all followed up with repeated stool examina-
tions. In one subject, living eggs of S. mansoni were
found three months after his return home; at that
time he had an eosinophilia that had increased to
65%.

In the serological examinations the flocculation
test was positive in 10 instances and the complement-
fixation test in four. Moreover, in seven instances a
positive result was obtained in the flocculation test,
but a negative one in the complement-fixation test;
in only one instance was the opposite effect observed.
Thus positive serological reactions to one or other
of these tests were obtained in 11 instances (see the
table).
Among other routine examinations, the dif-

ferential count indicated slight eosinophilia in six
of these 11 cases. Repeated stool examinations
revealed eggs of S. haematobium in one of them.
The eleven seropositive soldiers were assembled at

the hospital four to five months after their return
home. All but one had had contact, usually repeated,
with fresh water. One case presented an urticarial
rash and generalized itching for two days, but none

of the others had symptoms of bilharziasis. None
had any enlargement of the liver and all had normal
values of serum transaminase enzymes (SGPT and
SGOT) and alkaline phosphatase. The thymol

RESULTS OF TESTS FOR BILHARZIASIS IN SWEDISH UNITED NATIONS SOLDIERS GIVING
POSITIVE SEROLOGICAL REACTIONS

Flocculation Complement- Skin test Schistosoma eggs Eosinophils Thvmol testPatient octest fixation Weal area (Maclagan0test test (cm2) in stools in rectal %a per mm anits)

B.S. + + 5.5 + _ 42 4 340 5.5

L.E. + + 1.8 - + 16 1520 9.6

L.F. + _ 3.5 - + 39 3 240 5.4

L.N. + - 3.5 - + 10 480 2.0

T.O. + - 2.4 - + 11 1140 4.2

B.E. + - 1.2 - + 12 640 4.4

B.G.S. + - 1.8 - + 8 460 0.6

B.J. _ + 1.5 - - 6 410 4.6

P.S. + + 1.4 - - 5 780 5.6

U.K. + _ 1.9 - - 28 3 640 7.6
B.B. + -0.4 - - 8 - 3.5
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turbidity test gave a slightly elevated count in most
cases. The eosinophil count (absolute values
per mm3) was measured repeatedly; the highest
values are reported in the table.

Schistosome eggs were found in 7 of the 11 sero-
positive cases (6 S. mansoni; 1 S. haematobium).
S. mansoni eggs were detected by rectal biopsy and
S. haematobium eggs by stool examination. No
eggs were found in the urine.

In four cases no schistosome eggs could be
detected in the stools, urine, or rectal snips. Never-
theless, the diagnosis in three of them was probable
bilharziasis. In one case (P.S.) both the flocculation
and the complement-fixation test were positive, as
was the skin reaction. In another (B.J.) the comple-
ment-fixation and skin tests were positive, and the
third (U.K.) gave positive flocculation and skin tests
and showed very pronounced eosinophilia. The
fourth person (B.B.) gave a positive flocculation
test and showed slight eosinophilia. Repeated
complement-fixation tests, skin tests and stool
examinations conducted several months afterwards
failed to demonstrate any abnormal signs. The
Wassermann reaction, as well as the skin test and the
complement-fixation test for trichinosis, were nega-
tive in the last four cases.

DISCUSSION

The present study demonstrates the value of the
serological screening of people who have visited
areas where bilharziasis is endemic, as well as the
inadvisability of relying upon a single stool examina-
tion. In fact, of the ten diagnosed cases, only one

Le climat de Scandinavie ne permet pas Ieclosion de
la bilharziose humaine, bien que des cas de dermite des
nageurs due a des parasites aviaires y aient et6 decrits.
I1 y a quelques annees, des cas. importes de bilhar-
ziose humaine sont apparus en Suede, surtout chez des
missionnaires rentrant d'Afrique orientale et centrale.
Entre 1960 et 1964, environ 6500 soldats suedois servant
au Congo dans les forces des Nations Unies stationnerent
pendant six mois au Katanga, pays de forte endemie
bilharzienne. Les examens ordinaires pratiques 'a leur
retour ne decelerent que cinq cas de bilharziose sur
5500 hommes.

Les auteurs ont pratique sur 382 de ces hommes une
recherche serologique de la parasitose: reactions de

would have been detected if only the conventional
methods had been used.

There seem to be only limited opportunities, by
means of propaganda, of preventing schistosome
infection in military personnel, who are mostly
young people who face known or concealed dangers
without any great anxiety. Furthermore, in military
operations, strategic considerations may override
matters of hygiene. Even if the responsible medical
officers prepare all possible prophylactic measures,
these will prove to have only a limited effect.
We consider that all military personnel who return

from duty in endemic regions should be examined
immediately on return or at regular intervals after-
wards. If infected persons are detected, this is likely
to make health education measures more effective.
For mass surveys of bilharziasis, several serological

methods are now available (Kagan & Pellegrino,
1961). The results of the present study demonstrate
that the cercarial flocculation test is both sensitive
and reliable for diagnosing newly acquired and
inapparent schistosome infections. In older or
chronic infections the complement-fixation test might
be more reliable (Pellegrino & Freitas, 1961).
When antigens for serological tests are not avail-

able, examinations for eosinophilia can be used as a
valuable tool for the detection of schistosome
infections. Preferably, such examinations should be
repeated several times during the first few months
after exposure to suspected waters. In our study, all
patients showed an abnormal increase in the
eosinophil count four to ten months after exposure,
and six of 11 soldiers had eosinophilia on their
return home.

UMmt

fixation du complement, de floculation pericercarienne
sur lame et test intradermique. Aucun n'avait d'aeufs
dans les selles, ni les urines, malgre plusieurs hematuries
isolees. Au cours d'examens r6pet6s, l'un d'eux pr6senta
des eufs de Schistosoma mansoni dans les selles et, au
meme moment- trois mois apres son retour d'Afrique
un taux sanguin d'eosinophiles de 65 %. Dix reactions de
floculation furent positives ainsi que quatre reactions de
fixation du compl6ment; sept cas avaient une reaction de
floculation positive et une reaction de fixation du com-
pl6ment n6gative. Une seule r6action de fixation du com-
pl6ment fut positive avec une reaction de floculation
n6gative. Par la suite, onze sujets presenterent une des
deux reactions positive avec une eosinophilie sanguine
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16gere pour six d'entre eux. Chez un seul, les examens de
selles repet6s mirent en evidence des aufs de S. haemato-
bium. Les autres examens cliniques ou de laboratoire
6taient normaux (transaminases, phosphatase alcaline),
sauf un test au thymol legerement eleve et, chez un sujet,
une reaction urticarienne avec prurit generalise qui dura
deux jours. Les urines ne montrerent jamais d'aeufs, mais
sur les onze sujets reagissant serologiquement, six pre-
senterent des oeufs de S. mansoni a la biopsie rectale et un
des aeufs de S. haematobium dans les selles.

Les auteurs soulignent la valeur des reactions serolo-
giques qui ont permis de depister 10 cas de bilharziose,
alors qu'un seul aurait et6 d6couvert par les examens
habituels. La reaction de floculation est une methode
sire et sensible de diagnostic des infections bilharziennes
recentes et cliniquement inapparentes. La r6action de
fixation du complement semble donner de meilleurs
resultats dans les atteintes anciennes ou chroniques. La
recherche repetee de 1'eosinophilie sanguine peut donner
de precieuses indications.
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