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Griseofulvin in the Mass Treatment of Tinea Capitis
L. ZIPRKOWSKI, M.D.,1 A. KRAKOWSKI, M.D.1

M. SCHEWACH-MILLET, M.D.1 & S. BTESH, M.D., M.P.H., M.R.C.P.2

The prevalence ofringworm ofthe scalp in many countries, and the fact that nmany of the
current measures to control it are inconvenient for mass use, lend particular interest to the
account given in this paper of mass treatment of tinea capitis in an Arab village in Israel.
A total of 446 cases were treated, on an ambulatory basis, with a single daily dose (25-
30 mg/kg) of griseofulvin, and it was found that clinical cure, confirmed by microscopy,
was achieved in 3-6 weeks in the majority. All cases were cured after 10 weeks' treatment.

A preliminary study on 25 hospitalized children had previously shown the drug to be
effective and apparently safe, the only side-effects encountered in these children and in the
Arab village being nausea, furunculosis and drug eruption. No relapses were seen in the
25 children, who were followed up for from two to six months.

It has been estimated that 30 %-40 % of children
of school age in North Africa and the Eastern
Mediterranean basin suffer from ringworm of the
scalp (tinea capitis). It is a condition which,
although not in itself of great severity, is neverthe-
less of public health importance in view of the
absenteeism it causes among schoolchildren, in
view of the bacterial complications it may entail,
and, perhaps most important, in view of the psycho-
logical effects it may have both in children and
in adult women. Attempts have been made by
a number of national health administrations and
other bodies to find effective and economical
means of preventing its spread and even of con-
trolling it altogether-in several countries with the
support of the World Health Organization and the
United Nations Children's Fund.

Prior to 1948, the condition had been almost
completely eradicated from the Jewish population
of Israel, but a low-grade endemicity persisted
among the non-Jewish population. Following
mass immigrations from highly endemic areas
after 1948, the disease again became a public
health problem of the first magnitude as 4000-
6000 new cases were reported yearly. Several
" ringworm centres " were established in the coun-
try and the standard treatment of X-ray epilation
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followed by topical applications of various drugs
was adopted. These centres could deal with about
2500 cases a year, that is, only about half of the
new cases discovered.
The disease affects mainly the age-groups

0-14 years, and has a strong tendency to spon-
taneous cure after puberty. However, in a certain
percentage of cases the disease continues through-
out adult life, especially in females. Thus, mothers
and housemaids were found to be the main
reservoir of infection, the disease showing a
marked familial distribution (Raubitschek, 1959),
while the spread of the infection in schools and
kindergartens was rather low (Cohen, 1959). This
fact is of considerable importance, since an adult
woman could seldom be prevailed upon to under-
go treatment with X-ray epilation. The social
structure of the new immigrants from Asian and
North African countries as well as of the resident
Arab population, based, as it is, on the extended
family living together in close quarters, is res-
ponsible for the high degree of familial spread of
the infection and for the frequency of reinfection
of apparently cured cases.
Tinea capitis in Israel is caused by Trichophyton

violaceum. Only occasionally do we meet with
Microsporum audouini infection, usually imported.
Favus, caused by T. schonleini, is also endemic
in the country, though its prevalence is not high.
The apparent and potential dangers of X-ray

therapy, the difficulties involved in such treatment
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and the relatively high percentage of relapses and
reinfections prompted the medical profession in
Israel to search for a safer and more convenient
method of treatment. During the last two years,
attempts have been made with treatment by oral
potassium iodide, with a certain measure of suc-
cess (Tulchinsky-Goldstein, 1958, 1960). The
advent of griseofulvin and the first reports of its
efficacy (Gentles, 1958; Blank & Roth, 1959; Kirk
& Ajello, 1959; Sternberg et al., 1959) stimulated
the Department of Epidemiology of the Ministry
of Health to carry out large-scale field trials with
the drug.

The present paper is a report on the results of
mass treatment of tinea capitis with griseofulvin.
The report is presented in two parts; the first is a
preliminary study of 25 cases under hospital con-
ditions, the second an account of mass treatment
of the " eradication" type in a village with a total
population of 4300 inhabitants.

It is understood that a ringworm control project
involving the large-scale use of griseofulvin is
now going forward in Yugoslavia with the parti-
cipation of WIHO, and it will be interesting to see
to what extent that experience confirms the re-
sults reported here.

PRELIMINARY STUDY

METHODS AND MATERIALS

Twenty-five children and one adult woman were

admitted to the Tel-Hashomer Hospital for a

period of 60 days and kept under close super-

vision by the medical staff of the skin department.
They were medically examined and a series of
laboratory tests performed. The examination and
tests were repeated at frequent intervals. The
patients were all close-shaven and had their heads
shampooed once a week. Griseofulvin was given
by mouth. The daily dose was calculated at the
rate of 25 mg per kg of body-weight and was

given in three equal parts during the day. Since
the dose given was to the nearest whole tablet of
250 mg, the majority of the patients actually
received slightly more than 25 mg par kg of body-
weight per day. Two different makes of the drug
were used in this study and we shall refer to them
in this paper as " make A " and " make B ".

Microscopic examination in the 25 children
revealed T. violaceum. The microscopic examina-
tion in the case of the one adult woman was

consistently negative, but the clinical picture was

so definite that it was decided to treat her. (She
was completely cured, but she is not included in
this study.)
The severity of the infection was graded as

follows:
Grade 1: Less than 20 patches of infection.
Grade 2: From 20 to 50 patches.
Grade 3: Over 50 patches, or one or more

large confluent patches.
All cases were clinically examined daily by the

same observer. Microscopic examinations of the
hair and cultures were performed once a week

until the first negative result was obtained, and
then every other day until discharge from
hospital.
The evaluation of the progress was based on

two criteria: (a) clinical improvement and appa-
rent cure; and (b) microscopic examination.

" Clinical improvement" was considered to have
been reached when the patches of infection
cleared up, leaving small areas of alopecia, without
scales. " Apparent clinical cure ", on the other
hand, was considered to have been reached when
new healthy hair covered the area. Complete
cure was considered to have been achieved when,
in addition, microscopy was negative.
The microscopic examination was considered

negative only when it was followed by consistently
negative findings until discharge of the patient
from hospital. On the average there were 10 nega-
tive microscopic findings prior to discharge.

RESULTS OF TREATMENT

The results of treatment are summarized in
Tables 1 and 3.
Table 1 gives the results of treatment in a group

of 19 cases treated with griseofulvin of make A.
The average daily dose refers to the amount of
drug given daily until the patient was pronounced
clinically cured. After this period the patient was
put on a maintenance dose of 250 mg daily and
this was continued for 3-4 weeks after discharge
from hospital. An analysis of this table reveals
the following facts.
The daily amount of drug varied between

25.6 mg/kg and 34 mg/kg (with the exception of
a case in a child 2 years old, who was given
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TABLE 1

RESULTS OF HOSPITAL TREATMENT WITH GRISEOFULVIN OF MAKE A

Age
(years)

3

9

7

8

5

4

8

6

6

4

2

6

12

9

6

11

7

5

8

Grade
of

severity

2

2

2

3

3

3

2

3

2

2

2

3

3

Daily
amount
of drug
(mg/kg)

29.4

25.9

32.6

34.0

29.4

31.2

30.6

30.3

25.6

30.3

38.5

26.0

27.8

28.8

33.3

25.4

33.0

30.0

30.0

Total
amount
of drug

(g)

25.0

36.0

36.0

36.0

25.0

29.0

46.0

35.0

15.3

37.7

26.7

26.7

52.2

40.2

40.2

40.2

40.2

40.0

40.0

Day
of clinical
improve-
ment

14

21

21

21

27

27

28

35

21

42

14

14

21

20

20

20

26

14

22

Day
of first
negative

microscopy

21

23

22

22

27

27

39

42

26

71

14

14

21

21

21

21

28

28

36

TABLE 2
AVERAGE DURATION OF TREATMENT

WITH GRISEOFULVIN a

Grades Number of days of treatment:
of

severity until clinically until first negative
improved microscopy

1 20.5 21.6

2 20.1 21.8

3 25.1 39.5

a This table refers to cases 1-19 (see Table 1).

38.5 mg/kg by mistake). The average amount
for the group was thus above 27.5 mg/kg per day.
There appears to be some direct relation

between the extent of the lesion and the time
required for cure with this dose: cases in grades 1
and 2 did not show any differences while cases in
grade 3 required a significantly longer time to be
cured (see Table 2).

The quality of the preparation used seems to
affect the dosage required. This is shown in
Table 3, giving results for six cases treated with
griseofulvin of make B. In all these cases no
improvement whatsoever was noted after three
weeks of treatment. The daily dose of the drug
was then increased and resulted in a definite
clinical improvement and, eventually, in cure.

Laboratory tests

Various blood tests and urinalyses were per-
formed weekly. Table 4 shows the results of some
of these tests. Only the figures for tests performed
on admission and discharge are set out in the
table, as intermediate findings did not differ
significantly from these. The only relevant finding
in the table is the development of slight leucocytic
depression, with relative lymphocytosis. However,
at no time was the leucopenia sufficiently severe

to require the cessation of the drug.
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Case
No.

1

2

3

4

S5

6

7

8

9

10

11
12

13

14

15

16

17

18

19

Sex

F

F

F

F

M

F

F

F

F

F

F

M

F
F

F

F

M

F

F

Follow-up
period

(months)

6

6

6

6

6

6

6

6

6

6

4

4

4

4

4

4

4

4

4
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TABLE 3
RESULTS OF HOSPITAL TREATMENT WITH GRISEOFULVIN OF MAKE B

~~Daily Daily
amount amount Total Day Day Follow-

Case Age Grade of drug of drug amount of clinical of first up
No. Sex (years) of for first after of drug improve- negative period

severity 3 weeks 3rd week (g) ment microscopy (months)
(mg/kg) (mg/kg)

21 F 8 3 32 43 45 41 43 2

22 M 3 1 20 40 19 28 28 2

23 F 8 1 29 40 41 28 28 2

24 F 5 2 35 50 34 40 42 2

25 M 6 3 33 36 35 40 42 2

26 F 8 3 34 48 44 40 45 2

Besides the tests mentioned in Table 4, other
tests were also performed periodically. Electro-
phoresis, bilirubin, cholesterol, electrolytes and
liver function tests were all within normal limits
before, during and at the end of the treatment.
Glutathion showed an increase after treatment.
The interpretation of this finding is at the moment
not clear.

Side-effects and complications
Two cases developed a mi!d furunculosis which

was conservatively treated and cured. One case

developed a generalized maculopapular rash,
resembling a drug eruption. Griseofulvin was
discontinued for three days. The rash gradually
and completely disappeared. The drug was then
given again, without further reaction.
There were no other complications noted during

the treatment or during the period of observation.

Follow-up

All the cases were followed up for periods of
from two to six months. There were no-relapses.

MASS TREATMENT OF TINEA CAPITIS WITH GRISEOFULVIN

The second part of this paper is concerned with
attempts at the eradication of tinea capitis in a
highly endemic area. The Arab village of Baka-
el-Gharbieh was chosen for this purpose. The
village is situated in the coastal plain, about
15 km from the town of Hadera. The population
consists of just over 750 familles (4300 persons).
The main occupation is agriculture. There are two
schools and a government health centre in the
village.

METHODS AND MATERIALS

A preliminary survey of the village had revealed
that there were several hundred cases of ringworm
of the scalp. It was therefore decided to conduct
a complete survey in order to localize as far as
possible every case of ringworm. One doctor (der-

matologist), two nurses and a bacteriological tech-
nician were attached to the health centre and
charged with the performance of the survey and
the supervision of the treatment. Every person in
the village was examined. The schoolchildren
were examined at school, and the rest of the
population was examined by house-to-house visits;
when necessary, the team followed the men and
women working in the fields or visited them at
their home on the weekly day of rest. Hair
samples from all clinically positive or suspected
cases were taken for microscopic examination
and culture. In the case of negative results, the
examinations were repeated several times. No diffi-
culties in this respect were encountered with
schoolchildren, but repeat examinations were not
always possible for the rest of the population.
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TABLE 5
SURVEY OF POPULATION OF BAKA-EL-GHARBIEH FOR RINGWORM

Age- Males Females Total

(years) Popu- No. % Popu- No. % Popu- No. %
lation infected infected lation infected infected lation infected infected

0-4 450 37 8.6 440 20 4.5 890 57 6.2

5-9 300 173 57.7 300 77 25.6 600 250 41.6

10-14 245 93 37.9 250 30 12.0 495 123 24.8

15-19 250 3 1.2 230 4 1.7 480 7 1.5

20+ 870 4 0.46 965 5 0.5 1 835 9 0.5

Total 2 115 310 14.6 2 185 136 6.2 4 300 446 10.4

~ ~~~~~~

It was decided to treat
the following criteria:

the cases according to

1. Clinically positive cases confirmed by the
laboratory.

2. Clinically positive cases where laboratory
examination could not be repeated.

3. Clinically suspected cases not confirmed by
the laboratory but which belonged to families
where there was at least one case of confirmed
ringworm.

The griseofulvin used was of make A and was
given in doses of 25-30 mg/kg per day, the daily
amount being given in a single dose.

Schoolchildren were given the drug every morn-

ing by the schoolteachers. On the weekly day of
rest and official holidays, the children were asked
to report to the school for the drug and the
teachers agreed on a duty roster for this purpose.
All defaulters were reported immediately to the
health centre, and the centre arranged for a nurse

to visit the children at home.
Adults and children not of school age were

asked to report daily to the health centre. De-
faulters were visited at home by a nurse.

All male children had their hair cropped and
the head shampooed once a week. Adults and
girl patients did not crop their hair, but were
asked to shampoo the head at weekly intervals.
No local treatment of any kind was used.
At the end of three weeks, a large sample of

schoolchildren was examined by the dermatologist
to evaluate the progress made. At the end of six
weeks all cases were examined thoroughly by the

dermatologist, and hair samples were taken for
laboratory examination. Cases still positive on
clinical or microscopic examination were re-exa-
mined two weeks later.
Table 5 summarizes the results of the pre-

surveys.
It will be noted that the disease affects mainly

the age-groups 5-9 and 10-14 years, with a sudden
drop in prevalence after the age of 15. This is in
accordance with the findings of other investigators
in Israel. Regarding sex distribution, however,
females show a much lower prevalence in this
group as compared with other groups studied.
Thus, Dostrowsky et al. (1955) and Cohen (1960)
reported equal prevalence in males and females,
while Tulchinsky-Goldstein (1960) reported a
higher prevalence in females, which she attributed
to the more frequent use of combs among Jewish
girls. These differences are apparently related to
cultural habits of the various populations studied.
In the case of Baka village one possible explana-
tion for the high relative prevalence among boys
may be the fact that boys frequent the village
barber-shop. On the other hand, the prevalence
of ringworm among adults in Baka appears to be
equally distributed between men and women,
while in other populations studied the prevalence
among adult women is much higher (Cohen, 1959).
The numbers are too small to enable us to draw
significant conclusions.
Tables 6 and 7 show the results of microscopic

examinations and culture. The lower rate of
positive laboratory results among the non-school
population is due to the difficulties encountered
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TABLE 6
RESULTS OF MICROSCOPIC EXAMINATIONS FOR

RINGWORM IN BAKA-EL-GARBIEH

Group Clinically Confirmed %
positive microscopically confirmed

Schoolchildren 306 283 92.5

Others 140 86 61.4

Total 446 369 82.7

TABLE 7
RESULTS OF CULTURES FOR RINGWORM IN

BAKA-EL-GARBIEH

No. of specimens .. ........ . . . 297

T. violaceum ............... . 218

T. schonleini .5............. . S

Negatives ...... ....... . . . . 26

Contaminated .... ....... . . . . 48

in repeating the examination. The five cases
showing positive culture of T. schonleini had been
diagnosed clinically as tinea favosa.

RESULTS OF TREATMENT

The progress of the disease during treatment
was very satisfactory. Definite improvement could
be noted in the majority of the cases within three
weeks.
Table 8 shows the result of the examinations

performed at the end of six and eight weeks. Of
the five cases still microscopically positive at the
end of eight weeks, two were cases of T. sch6n-
leini infection and three of T. violaceum. These

TABLE 8
RESULTS OF GRISEOFULVIN TREATMENT FOR

RINGWORM IN BAKA-EL-GARBIEH

After 6 weeks After 8 weeks

Result School- Others School- Otherschildren children Ohr

No. % No. % No.1 % No.| %

Clinically and
microscopically
cured 302 98.6 134 95.7 304 99.4 137 97.9

Clinically improved
but positive
microscopy 4 1.4 6 4.3 2 0.6 3 2.1

Total 306 140 306 140

included two very young children who did not
take the drug regularly. These five cases also
cleared after 10 weeks of treatment and micro-
scopic examinations were all negative. This means
that all the 446 cases were cured clinically and
microscopically after 10 weeks of treatment.
There was no difference in response to the drug

between those patients who cropped their hair
and those who did not.

Side-effects and complications
Three patients complained of nausea and head-

aches shortly after taking the drug. These were
pregnant women, and the complaints disappeared
when the daily amount of the drug was given in
two doses instead of one. Three children deve-
loped furunculosis. There were no other com-
plaints.

Maintenance treatment
All cases pronounced cured were placed on a

maintenance dose of 250-500 mg of the drug daily,
according to age, for a period of three weeks.

SUMMARY AND CONCLUSIONS

A total of 441 cases of T. violaceum infection
of the scalp and five cases of T. schonleini in an
Arab village were treated over a period of two
months with a single daily dose of oral griseofulvin
on an ambulatory basis.
The majority of cases showed marked clinical

improvement at the end of three weeks. Alto-

gether 438 (99%) of the T. violaceum infections
and three (60%) of the T. schonleini infections
were completely cured at the end of eight weeks.
At the end of 10 weeks all 446 cases were cured.

This survey was preceded by a detailed study of
26 cases under hospital conditions and griseofulvin
was found to be an effective and apparently safe
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drug in the treatment of T. violaceum infection
of the scalp. It is suitable for mass treatment, as
it can be given once a day. The average suitable
dose was found to be about 25-30 mg per kg of
body-weight per day.
The duration of treatment until clinical and

microscopic cure, in the majority of the cases, is
between three and six weeks. Occasional cases
may require longer periods.
The use of this drug obviates the necessity of

epilation or hair cutting. No topical application
is required.
The possible side-effects of the drug are nausea,

furunculosis and drug eruption. The drug tends
to depress the leucopoietic system, but in the doses
mentioned and given over a period of 8-10 weeks,
has not produced agranulocytosis. However, this
point should be studied further.

Follow-up of the first 25 cases for periods of
two to six months did not show any relapse.

RtSUMI

On evalue A 30%-40% la proportion d'enfants d'age
scolaire affectes de teigne en Afrique du Nord et dans le
bassin de la Mediterran&e orientale. Certaines admi-
nistrations sanitaires se sont preoccupees de ses effets
sur I'absenteisme scolaire et le moral des enfants, et
des complications bacteriennes qui peuvent l'accompa-
gner. L'OMS a apporte son aide A diverses campagnes
de lutte, a la demande des autorites de plusieurs pays. Les
mesures classiques de traitement, y compris l'epilation par
les rayons X, n'ont que des effets partiels, et cette der-
niere therapeutique n'est pas sans danger. Aussi la decou-
verte de l'action sur les Trichophyton, de la griseofulvine
administree par voie buccale, fut-elle accueillie avec
faveur. Les premiers rapports cliniques relatifs a l'emploi
de cet antibiotique encouragerent les autorites d'Israel a
l'utiliser pour le traitement de plusieurs centaines de cas
dans un village arabe.

Les observations ont porte sur 441 malades atteints de
Trichophyton violaceum et sur 5 atteints de Trichophyton
schonleini. Le traitement ambulatoire a dure environ
deux mois et a constitue en l'administration d'une dose
quotidienne de griseofulvine. Apres 20 jours de traite-
ment, la majorite des cas montrait une importante ame-
lioration clinique. Apres huit semaines, 99% de ceux qui

presentaient une affection A Trichophyton violaceum et
60% de ceux qui etaient atteints de Trichophyton schon-
leini etaient completement gueris. Apres dix semaines,
tous les malades etaient gueris.
Avant ce traitement de groupe, des essais avaient e

faits sur 26 cas hospitalises. Les resultats furent A peu
pres semblables dans les deux series etudiees. La dose
moyenne quotidienne est de 25 A 30 mg par kg de poids
corporel. Pour obtenir la guerison clinique et microsco-
pique, il faut en general 3-6 semaines de traitement.

Les principaux avantages de cette therapeutique sont,
d'une part, la possibilite de l'appliquer d'une fagon
ambulatoire, le medicament pouvant etre administre en
une ou deux fois, et, d'autre part, le fait que l'epilation
ou la coupe de cheveux n'est pas necessaire, non plus
qu'une application locale quelconque.

Les effets secondaires se sont reveles minimes lors des
essais entrepris. On a signale des naus&es, des cepha-
lees, de la furonculose et une eruption. Une certaine
leucopenie a ete notee, mais pas d'agranulocytose,
aux doses employees, pendant 8-10 semaines. I1 serait
souhaitable, cependant, de poursuivre les recherches A
ce sujet.
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