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A Survey of Histoplasmin Sensitivity in Iraq
SALEM F. DAMLUJI, M.D.' & EDWARD A. KOTTA, M.B., Ch.B.2

During the past two decades much has appeared in the medical literature concerning
systemic fungus diseases, the reports originating from many areas of the world. None of
the reports, however, deals specifically with the existence, prevalence, and distribution of
histoplasmosis in Iraq, and a survey was therefore undertaken in 1963 to determine the
level of histoplasmin sensitivity in that country. In this survey, 1715 persons, whose ages
rangedfrom under one year to 76 years and who were representative of the whole country,
were given a histoplasmin skin-test and a chest X-ray. The majority of the 1461 persons
whose tests could be read were non-reactors and the nine (0.6 %) positive reactors showed
no clinical manifestation of the disease. The authors therefore conclude that histoplasmosis
is probably not present in Iraq, or exists at such a low kevel that it has no public health
significance.

Clinical cases of hIistoplasmosis have been reported
from many parts of the world, principally from the
USA and to a lesser extent from Central and South
America. Sporadic cases are recorded in medical
literature from Europe, Africa and Asia.

Surveys employing histoplasmin-sensitivity skin-
tests have been made in almost every country in the
world (Mochi & Edwards, 1952; Edwards & Kiaer,
1956). In the Middle East the following surveys
have been made: In Egypt, 366 mill-workers at
Al-Mahalla Al-Kubra were tested for histoplasmin
sensitivity and were all found to be negative reactors
(Edwards et al., 1956) and out of 4300 army recruits
tested only four were positive reactors (El-Warraki,
1959); in Lebanon, 2030 Middle Eastern nationals
failed to react to either histoplasmin or coccidiodin
(Daoud & Schwabe, 1958); in Turkey, 154 patients
in a tuberculosis clinic were found to be negative
reactors (Saglam, 1949); in Iran, 198 schoolchildren
were found to be negative reactors to a concentration
of 1:100 histoplasmin (Edwards & Kiaer, 1956).
In fact, only four proven cases of clinical histo-
plasmosis have been recorded from the Middle East
-three cases from Egypt (Halawani & El Sayed,
1957; Hineidi, 1959) and one case from Turkey
(Saglam, 1946). It is the purpose of this article to
contribute some information on histoplasmin sen-
sitivity in Iraq.
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PROCEDURE

This investigation was carried out on patients in
the Republican and Child Welfare Hospitals and at
the Outpatient Clinic of the Tuberculosis Control
Directorate, Baghdad, during the spring of 1963.
Inquiry of every patient was made concerning
original residence (whether urban, rural or " mixed"),
travel abroad, and previous occupations.

All of the 1715 patients tested were Iraqis, except
for 3 Iranians and 2 Lebanese.
Every patient was tested with histoplasmin (1:100),

obtained from Eli Lilly S.A., Geneva, Switzerland.
The technique employed was the injection of 0.1 ml
of histoplasmin intradermally into the right forearm.
A reading was made 72 hours later by the present
writers and by two experienced nurses. The area of
induration was measured and a patient with a
reaction less than 5 mm in diameter was retested
with a 1:10 dilution by the same technique. The
antigen was kept in a refrigerator at about 4°C and
was used within two weeks of its preparation. The
syringes and needles used for histoplasmin were kept
and sterilized separately. Simultaneously, every
patient was tuberculin-tested, using the left forearm,
and a chest roentgenogram was taken. Clinical
examinations and detailed laboratory tests were
made on patients who showed minimal or positive
reactions to histoplasmin.
The histoplasmin reactions of 254 of the 1715

patients tested were not read-77 of them because
the patients appeared for the reading more than
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SIZE OF REACTION
TABLE 1

TO HISTOPLASMIN (1:100) ACCORDING TO AGE

Age of
Number of patients with Induration of: I

pa gient 10 Total

years)
t 0 2 3 4 5 6 7 8 9 and

(a mm mm mm mm mm mm mm mm mM over _

0-4 167 ..-- ... 167

5-15 276 2 1 - 279

16-30 555 7 3 3 3 - 1 -- 573

31-50 314 8 5 2 1 1 - - - 331

OverS0 105 2 2 --- 1-111

Total. 1 417 19 11 | 5 5 1 1 1 1] 1 1 461

72 hours after the test had been performed and it
was therefore felt that the reading would be un-

reliable, and 177 because the persons failed to
appear at all.
Of the total number of patients tested and read,

35 had pulmonary calcification, 13 had pulmonary
hydatid disease, 12 had a pulmonary disease of
undetermined etiology and 9 had kala-azar.

RESULTS

As explained above, the reactions were read in
only 1461 of the 1715 patients tested. A reaction
of 5 mm and over was obtained in 9 of these 1461
patients (0.6y%), while a reaction of 2-4 mm was

observed in 35 of them (2.5 Y.) (Table 1). The latter
persons, considered as minimal reactors, were re-

tested with 1:10 histoplasmin. None showed a

reaction of more than 4-mm diameter to the second
test.

Age and sex

Of the 167 children aged 0-4 years who were
tested and read, none showed a minimal or positive
reaction. All the positive reactors were at least
16 years of age. In this series, 858 females and
603 males were studied. There was no appreciable
difference in sex regarding the reaction or the size
of induration.

TABLE 2
SIZE OF REACTION TO HISTOPLASMIN (1:100)

ACCORDING TO TYPE OF LOCALITY

Number of patients with induration of:

Type of locality 0 2-4 5 6 7 8 9 10 mm Total
mm mm mm mm mm mm mm over

Urban 924 20 1 1 1 -|- 948

Rural 402 10 4 417

Mixed 91 5 | -- - -I| - 96

Total .. . 1 417 35 5 1 1 1 1 - 1461
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TABLE 3
REACTIONS OF 35 PATIENTS WITH PULMONARY CALCIFICATION

TO HISTOPLASMIN AND TO TUBERCULIN

Number of patients with Induration of:

Test 0 2-4 5 6 7 8 9 10 11 12 13 14 15 16mm Total
mm mm mm mm mm mm mm mm mm mm mm mm mm over

Histoplasmin
(1:100) 35- ------------35

TuberculinI(I TU) - - 12-3 - 5 2 6 5 5 1 35

Locality
Nearly half of the 1461 patients whose reactions

were read originally came from the Province of
Baghdad Liwa. The medical centres where the
studies were performed received patients from geo-
graphically widely separated areas of the country,
so that this series of patients is representative of the
entire country. When the patients were analysed
according to their original residence, no correlation
was found between a particular locality and the size
of reaction; 948 persons were town-dwellers, 417
lived in villages and farms, and 96 had lived at least
five years in either towns or villages, but no appreci-
able differences were observed in the distribution of
minimal and positive reactors among the three
groups (Table 2).

Minimtal reactors

T'he 35 persons with a reaction of less than 5 mm
were investigated clinically and radiologically and
retested with 1: 10 histoplasmin. No difference was
observed in the size of the reaction to the second
dose. Stool and urine examinations revealed nothing
of pathological importance. The haematological
picture was not abnormal in any of these persons.

Positive reactors

T'he 9 positive reactors were thoroughly investi-
gated clinically and radiologically and were sub-
mitted to various laboratory tests. None had
respiratory symptoms, hepatomegaly, splenomegaly,
lymphadenopathy, dermal lesions or abnormal
haematological findings. Chest roentgenograms
were essentially negative for pulmonary infiltrations
or calcifications. Casoni's skin-tests were negative
in all cases. Ova of Schistosoma haematobium were
found in the urine of one patient and ova of Ascaris
lumbricoides in the stool of another.

Although a positive histoplasmin test is pre-
sumptive and not conclusive evidence of histo-
plasmosis, we failed to demonstrate clinical histo-
plasmosis in the positive reactors, who showed no
symptoms or signs which could be attributed to the
disease.

Pulmonary cakification
All of the 35 patients with pulmonary or hilar

calcification had positive tuberculin reactions, but
none reacted to 1: 100 histoplasmin (Table 3).

Pulmonary hydatid disease
The 13 patients who suffered from pulmonary

hydatid disease were all negative reactors to histo-
plasmin.

Pulmonary disease of undetermined etiology
There were no histoplasmin reactors among the

12 patients suffering from "pulmonary disease of
undeterm-ined etiology ", which comprises pulmonary
infiltrations, miliary shadows and hilar adenopathy.

Kala-azar
There were no positive reactors among the small

group of patients with kala-azar (6 proved and 3
strongly suspected cases). None of these patients
was more than 7 years old.

Patients whose reactions were not read
For the purposes of comparison, the 254 persons

whose reactions were not read are analysed with
regard to age, sex and place of residence in Table 4.

CONCLUSIONS

This study, the first of its kind in Iraq, represents
patients from the whole country. The majority of
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TABLE 4
ANALYSIS BY AGE, SEX, AND TYPE OF LOCALITY OF THE 254 PERSONS

WHOSE TESTS WERE NOT READ

Age Urban Rural J MixedToa
(years) { Male Female Male Female Male Female

0-4 17 19 7 2 _ - 45

5-15 33 28 6 4 - 3 74

16-30 26 22 6 15 2 5 76

31-50 10 12 11 11 2 2 48

Over 50 4 2 3 - - 2 11

Total - 90 - 83 - 33 - 32 4 12 254

the 1461 patients whose tests could be read were
negative reactors. Minimal reactions were observed
in 35 cases and attributed to the non-specific antigens
frequently found in histoplasmin preparations
(Emmons, 1957). Proof of this is shown by the lack
of increase in reaction size when a stronger dose of
histoplasmin was employed.
Although little is known about other systemic

mycotic infections, such as blastomycoses and
coccidioidomycoses, in Iraq, cross-reaction may be
possible. The possibility of cross antigenicity of
histoplasmin with endemic parasites, as suggested by
El-Warraki (1959), stimulated the writers to study
this question further. None of the positive reactors
to histoplasmin showed any clinical evidence of
hydatid disease; among the patients tested, however,

there were 13 who suffered from pulmonary hydatid
disease but were negative reactors to histoplasmin.
One of the positive reactors had urinary bilharziasis
and another had ascariasis. In a separate study of
45 patients in a urological ward suffering from active
bilharziasis, no positive skin test for histoplasmin
was observed. In the present series, there were
33 patients who harboured different species of worms
(roundworm, hookworm, pinworm and whipworm),
and only one of these patients had a positive reaction
to histoplasmin.
We are therefore of the opinion that cross anti-

genicity with helminths is unlikely to have been
responsible for the positive reaction to histoplasmin
in either the patient with bilharziasis or the one with
ascariasis.
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R12SUM1t

Une enquete sur la sensibilite a l'histoplasmine en
Irak - oui l'on ignorait encore tout d'une eventuelle fr&
quence de l'histoplasmose - a ete effectuee au printemps
de 1963, dans un h6pital pour enfants et un dispensaire
antituberculeux, 'a Bagdad. Un total de 1715 personnes,
de I a 76 ans, provenant des diverses parties du pays et
donnant une image de l'ensemble de la population, ont
ete soumises au test a l'histoplasmine, ah une epreuve

tuberculinique et a un examen radiographique. Les
resultats ont ete lus 72 heures apres le test, effectue par
injection intradermique ai l'avant-bras droit de 0,1 ml
d'histoplasmine a 1: 100. L'antigene, maintenu au refri-
g6rateur a 4°C a ete utilise dans les deux semaines suivant
sa preparation.

Les resultats n'ont pu etre lus que sur 1461 des per-
sonnes ayant subi les tests. Si l'on excepte 35 reactions
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minimales (2,5% de 1'ensemble) et 9 reactions positives
(0,6 %), le groupe s'est revel6 negatif A l'histoplasmine.
Les sujets positifs ne presentaient par ailleurs aucun signe
clinique d'histoplasmose, et aucune difference n'a ete
observee selon le sexe et l'habitat - urbain ou rural. Les
reactions positives minimales ont ete attribuees a des
impuretes de l'histoplasmine. D'apres l'examen de 13 cas
d'hydatidose, de 45 cas de bilharziose active et de 33 cas
d'helminthiases diverses, une r6action croisee de ces

serums avec l'histoplasmine parait tres peu probable, puis-
qu'un seul cas - une ascaridiose - donna une reaction
positive A l'histoplasmine.
Des calcifications pulmonaires et hilaires ont ete

observ&es chez 35 patients et 9 cas de kala-azar ont e
diagnostiques. Tous etaient negatifs a l'histoplasmine.

Les auteurs concluent de cette enquete que l'his-
toplasmose n'est pas un probleme de sante publique en
Irak.
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