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A Controlled Field Trial in Yugoslavia of the Efficacy
of Griseofulvin in the Mass Treatment of Tinea Capitis

ERNEST I. GRIN, M.D.1

The introduction of the orally administered antibiotic griseofulvin has wrought a dramatic
change in the prospects for controlling ringworm of the scalp. With the assistance of the
World Health Organization, a field trial was carried out in Yugoslavia to determine the
most suitable schedule of dosage with this drug for mass treatment and to ascertain what
measures are necessary to reduce the reservoir of infection to a level where the disease
ceases to be a public health problem. The value of supplementing griseofulvin admin-
istration by local treatment of the scalp was also investigated.

In the endemic area selectedfor the trial, 495 cases of tinea capitis due to infection with
Trichophyton violaceum were detected and treated among a total population of 4106.
It was found that a relatively low dose (25 mg ofgriseofulvin per kg of body-weight, given
once a week for 4 weeks) was sufficient to produce clinical cure, confirmed by microscopy,
in some 95 % of cases, as determined at a resurvey 6 months after the end of the treatment
period. Treatment ofhousehold contacts of infected persons had no significant influence on
the rate of cure. Local treatment of the scalp, on the other hand, did significantly enhance
the recovery rate.

An unexpected finding was that patients treated in the field trial showed consistently
better recovery rates than patients given similar treatment in hospital. A controlled trial
to test this finding is planned.

INTRODUCTION

Mycotic infections in man are widely distributed
almost throughout the world (Ajello, 1960), and
large numbers of fungi, pathogenic or potentially
pathogenic to man, are known to exist. The most
common mycotic diseases they produce are cutane-
ous infections with a variety of clinical manifesta-
tions. Among these, ringworm infections, caused by
several known species of dermatophytes, are of
major public health importance not merely because
of their wide distribution but also because of the
great discomfort and sometimes even temporary
disability that they cause. The fragmentary data
available indicate that in some areas ringworm of
the scalp alone affects up to 20% or more of the
schoolchildren and pre-school children. For the
world as a whole the number of cases of tinea
capitis is estimated at not less than 15 million.

Until recently many difficulties were encountered
in the treatmtnt of fungus infections caused by
dermatophytes, and especially in the treatment of

1 Professor of Dermatology and Director, Institute of
Dermato-venereology, Sarajevo, Yugoslavia.

tinea capitis where it occurs in endemic form. With
the introduction of the orally administered antibiotic
griseofulvin this situation changed dramatically.
Gentles (1958) first demonstrated the effectiveness of
griseofulvin against ringworm infections in animals,
and soon afterwards Williams et al. (1958), Riehl
(1959), Blank & Roth (1959), Kirk & Ajello (1959),
Grin (1959) and many others used the drug success-
fully in superficial fungus infections in human beings
and animals. World-wide interest in this new drug
also found expression in two international symposia
on griseofulvin, one held in Miami in 1959 (A.M.A.
Arch. Derm., 1960) and the other in London in 1960
(Trans. St. John's Hosp. derm. Soc. (Lond.), 1960).
The remarkable difference this drug has made in

the treatment of dermatophyte infections is to be
judged by comparison with the prolonged and
tedious treatment procedures adopted in the past,
when topical antifungal agents, X-ray epilation,
surgical avulsion of infected nails and similar
procedures had to be used. None of these measures,
however, killed the dermatophytes in the hair, nails
or horny layer of the skin. Griseofulvin, on the other
hand, acts by penetrating the newly produced
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keratin in the skin and its appendages and thus
prevents the further invasion of the fungi. In due
course it leads to the normal shedding of infected
keratinous structures and to the eventual elimination
of the infection. The drug is distinctly fungistatic,
and dermatophytes remain viable in contact with
it for a long time. Side-effects after the oral admin-
istration of the curative doses are either non-

existent, or, when they do occasionally occur, are

minor and reversible.
Since 1952 the Yugoslav health administration has

carried out a field campaign against ringworm of the
scalp over a wide area, and more particularly in
endemic areas of the People's Republic of Bosnia
and Herzegovina and in Serbia. The United Nations
Children's Fund (UNICEF) participated at the
beginning of this programme, supplying X-ray
machines and transport.
Up to the end of 1959 about 1 782 000 people

had been systematically examined in the course of
this campaign and more than 90 000 cases (5.3%/O)
of tinea capitis had been detected and treated
(Grin, 1961).
Although the campaign considerably reduced the

reservoir of infection, further action was still
required for the complete control and ultimate
eradication of the disease. Such a goal appeared
to be warranted in view of the socio-economic
development and build-up of health activities in
Yugoslavia and in the view of the experience gained
in treating dermatophyte infections of the scalp by
oral administration of griseofulvin.

After July 1959, when griseofulvin became avail-
able, a number of preliminary hospital and field
investigations were performed by the Institute of
Dermato-venereology in Sarajevo to explore the
applicability of griseofulvin in mass campaigns in
endemic areas. Based on the results obtained, a

scientific field trial has been carried out with the
assistance of the World Health Organization to
assess the value of griseofulvin in controlling tinea
capitis where it presents a public health problem.
WHO made available funds for carrying out the
trial and provided the griseofulvin and the services
of a statistical expert to assist in the design of the
trial and in the analysis of the data obtained.

It was also considered that experience gained in
this trial might be of value to other countries faced
with a similar public health problem.

All field, hospital, laboratory and experimental
work reported in this paper was organized and
carried out by the Institute of Dermato-venereology

in Sarajevo on behalf of the Council of Health of
the People's Republic of Bosnia and Herzegovina.

OBJECTIVES OF THE TRIAL

The ease with which griseofulvin can be adminis-
tered and its non-toxicity undoubtedly make it the
drug of choice for the treatment of superficial fungal
infections caused by dermatophytes. With rare
exceptions, no treatment failures have been noted after
adequate treatment with this drug. However, when
the trial reported here was undertaken, a number of
aspects of the use of griseofulvin against dermato-
phyte infections of public health importance re-
mained to be explored. One of the most important
questions was in what quantity, and how frequently,
the drug should be used to greatest effect during mass
campaigns in areas where tinea capitis is highly
prevalent or endemic. Thus a suitable standard
treatment schedule had to be worked out both for the
treatment of patients without hospitalization and
for preventing the further spread of infection in the
population exposed to infection. It was also necessary
to ascertain what additional measures are required
in order to reduce the prevalence of the disease and
its post-treatment incidence in the community to
such a low level that it ceases to constitute a public
health problem, and thus to develop an economic and
administratively feasible strategy for ultimately
achieving eradication of the disease.
While in medical institutions the dosage of the

drug, given under medical supervision, can be suit-
ably altered in accordance with each individual case,
considerable simplification is required where a
standard dosage schedule is to be applied in mass
campaigns, in which it may not be possible to have
recourse to repeated laboratory investigations.
Moreover, the high cost of the drug makes it essential
that the minimum effective dosage be determined for
use in endemic areas.
The controlled field trial reported in this paper

was accordingly carried out to help develop a
rational form of therapy from the public health
point of view and one which would be practicable
for the mass treatment of the disease.
The trial was planned at a time when considerable

experience had already been accumulated on the
oral administration of griseofulvin in a series of
patients admitted to the Mycotic Disease Hospital
in Sarajevo. This had provided reasonable indica-
tions of some appropriate dosage schedules which
could be tried out in the field.
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SELECTION OF TESLIC COUNTY FOR FIELD TRIAL

In Yugoslavia, the highest percentage of derma-
tophyte infections of the scalp is caused by Tricho-
phyton violaceum, particularly in Bosnia.' In this
region an area in TesliH county (Doboj district) was
selected for the field trial (see Fig. 2 below) because
case detection by house-to-house visits had already
been completed there but the classical X-ray epila-
tion treatment had not been given in anticipation of
griseofulvin administration. The survey in Teslic
had been carried out from 13 August 1959 to 5
September 1959 and had covered 41 409 persons, of
whom 1060 were found to be suffering from the
disease.2 In some of the villages in this area the
prevalence rate was found to be as high as 5 %-10%.
The availability of a recently surveyed but untreated
population with high prevalence, the accessibility of
the area and the co-operativeness of the local
authorities were among the considerations which
led to the selection of this area. In this county the
villages of Cecava, Rastusa and Ukrnica, with a total
population of 4106 persons, were chosen.

EPIDEMIOLOGICAL BACKGROUND

In planning the trial certain pertinent epidemio-
logical features of the disease in the trial area had
to be taken into account.

Tinea capitis is mainly found among the rural
population and is not evenly distributed over the
endemic area.
The infection has all the characteristics of a house-

hold disease. Once the infection has entered the
household, it may be transmitted from one child
to another, often producing simultaneous infections.

Investigations on the relationship of the cases
within individual households before the trial had
disclosed that in 69% of the households only
children under 15 years were affected, in 16% both
children and mothers had the disease, in 14% only
the mothers were infected and in a mere 0.5 % only
the father had the disease.
By far the most frequent fungus isolated from the

scalp was Trichophyton violaceum. A survey carried
out in the trial area in August 1960 (i.e., prior to the
trial) revealed that T. violaceum cases constituted
96.2% of the total, the remainder being T. schoenleini.

1 A map showing the geographical distribution of derma-
tophytes in Yugoslavia has been published by Grin &
Olegovid (1958; p. 347).

' A table showing detailed findings for the individual
villages in Teslid county has been deposited in the WHO
Library. Copies may be obtained on request.

The incidence of tinea capitis caused by T. viola-
ceum in adults represents a most significant epidemio-
logical feature. It has been established that in
endemic areas where children are found to be affected
with tinea capitis caused by T. violaceum, the infec-
tion also occurs among adults. Among adults
the large majority of those infected are women.
Although tinea capitis trichophytica has a tendency
to spontaneous cure after puberty in a relatively
large number of cases, the infection continues in the
female, producing the clinical appearance of " black
dot" ringworm with a very low degree of inflam-
matory reaction.

Earlier, Grin (1956) had found that in the age-
group 16-19 years 71 % of those affected were females.
With advancing age the percentage of female cases
to the total increased to 99 %. A similar sex distribu-
tion among the adults has been found in the Teslic
area (Fig. 1).
The epidemiological importance of this situation

is obvious since the mother can be the major source
of infection or reinfection in the household. There-
fore for planning a sound campaign the whole
population should be examined and not merely
certain selected age-groups.

FACTORS STUDIED IN THE TRIAL

In order to keep the trial as simple as possible and
within practical limits, the essential points on which
information was to be elicited, as a matter of priority,
were considered to be the following:

1. From the curative viewpoint, what is the most
suitable dosage schedule for mass treatment ?

2. From the prophylactic viewpoint, is it necessary
to give the drug to non-infected persons exposed
to infection in order to prevent the establishment of
the disease in cases still in the incubation period or
in the subclinical stage of infection and to eliminate
the reservoir of infection ?

3. Is local treatment of the scalp by the removal of
hair and application of fungicides also required in
mass campaigns?
For curative investigations the unit of study was

the individual patient. For preventive purposes both
infected and uninfected persons were the subject
of group study in relation to the post-treatment
incidence of the disease.

Dosage schedule
The generally recommended schedule of griseo-

fulvin administration has been of such high doses as



FIG. I

PREVALENCE OF TINEA CAPITIS DUE TO TRICHOPHYTON VIOLACEUM BY AGE AND SEX IN TESLIC AREA,
YUGOSLAVIA, AUGUST 1960
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1-2 g daily in adults, extending on the average over

a period of 4-6 weeks. Before the planning of this
field trial a series of patients had been treated in
hospital according to various dosage schedules. As
is shown in Table 1, the various schedules covered
a range from the administration of the drug in a

single oral dose to its administration twice weekly
for four weeks. The groups of patients treated in the
hospital in accordance with different schedules and

additional local procedures were not strictly com-

parable. Nevertheless, the differences in the recovery
rates did help to indicate that satisfactory results
were in fact obtained by the administration of the
drug in amounts smaller than those recommended
previously.

All of a group of 20 patients were negative for
Trichophyton at the end of a 4-week period during
which they received only 25 mg/kg twice a week; at

TABLE I

RECOVERY RATES ACCORDING TO GRISEOFULVIN DOSAGE SCHEDULE AMONG
PATIENTS WITH RINGWORM OF SCALP IN THE MYCOTIC DISEASES HOSPITAL,

SARAJEVO, 1958-60

Dosage schedule No. of patients

Negative Recovery rate
4 weeks (%

Quantity Frequency Duration Treated after start
of treatment

25 mg/kg once 1 day 11 4 36

50 mg/kg once I day 37 17 46

100 mg/kg once 1 day 4 3 75

50 mg/kg once weekly 2 weeks 12 7 58

25 mg/kg once weekly 4 to 6 weeks 104 89 86

25 mg/kg twice weekly 4 weeks 20 20 10
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a control examination 4-6 weeks later few of them
were microscopically positive. The administration of
a single weekly dose of 50 mg/kg for 4 weeks also
gave good results. In view of the administrative
convenience of giving a single weekly dose rather
than two doses a week in mass campaigns, it was
decided to test the relative efficacy of the following
three treatment schedules in the trial:
Dose schedule Symbol

1 25 mg/kg once weekly for 4 weeks
d 25 mg/kg twice weekly for 4 weeks
D 50 mg/kg once weekly for 4 weeks

Local treatment

Local treatment of the scalp consists in the
removal of hair (first at the beginning of the treat-
ment and again after 18-20 days) supplemented by
the application of fungicides and washing of the
scalp. Sufficient experience had been gained with
hospital patients to show that local treatment was

essential in effecting a cure. Although it was decided
to test its efficacy in the trial, it was considered
inadvisable to deny local treatment to an unduly
large number of cases. In the plan adopted, only
five experimental units out of a total of 47 were

denied local treatment. This treatment is denoted
by the symbol L.
Contact treatment

It was decided to determine the value of giving
half the usual dose to family contacts, i.e., the
mother and the uninfected children under 15 years

living in households having at least one infected
case. The experimental design, therefore, provided
two comparable groups of households, one receiving
contact treatment and the other not. Contact treat-
ment is denoted by the symbol C.
The three factors for which the field trial was

carried out thus are:

dosage schedule at three levels, 1, d and D,
local treatment at two levels, L or no L ; and
contact treatment at two levels, C or no C.

DESIGN OF THE CONTROLLED FIELD TRIAL

The statistical design for this field trial was ela-
borated by the late Dr S. Swaroop, Chief Statistician,
Health Statistical Methodology, WHO, taking into
account the following considerations.

It is generally thought that a satisfactory method
of scientific experimentation consists in holding
most of the variable factors constant and allowing
only one or two to vary at a time. Such a procedure
has much to recommend it if one is conducting
research in such basic sciences as physics or chemistry

for the formulation of general laws or to test simple
predictions. In studies on human populations we
are concerned, however, in finding out what can
happen over a wide range of variable factors.
Several factors, many of which are uncontrollable,
continue to disturb the epidemiological picture in a
population which, even to begin with, may not be
at all homogeneous. An alternative approach,
which has been found highly satisfactory, is to
try to investigate the variation produced by several
factors simultaneously by means of what is called a
factorial design. In this procedure we try to include
all possible combinations of the different levels of
the factors chosen for inclusion in the trial. As is
shown below, the effect of each factor can be singled
out by proper statistical analysis. Thus if only two
factors-say, dosage and contact treatment-were
to be tested we should need groups of six experi-
mental units in order to apply the six possible com-
binations of the three dosage levels and two contact
treatment levels. The inclusion of two levels of local
treatment would require groups of 6 x 2 = 12
experimental units. However, as has already been
explained, local treatment was tried out on fewer
units for reasons of economy.
The advantages of the factorial design used for

the field trial in the Teslic area are:
1. If the three factors produce their respective

effects independently of one another, we get from
the trial as much information in respect of each
single factor as if the entire trial were carried out to
evaluate the effect of only that single factor.

2. If the three factors do not act independently of
one another, we can also obtain information about
the nature of their interaction. In other words, we
can find out if the presence of one factor enhances
or reduces the effect of the other factors.

3. The effect of each factor is determined over a
broad set of conditions obtaining in the different
sectors or population groups of the trial area.
Incidentally this provides a more reasonable basis for
applying the findings of the trial to the general
population than if the trial were carried out on a
single homogeneous group of persons.

4. The design makes it possible to compute, in
addition to the average effect of each factor or their
interactions, an estimate of the experimental error
against which to test the statistical significance of the
findings.
The seven different combinations of the three

factors studied in the trial were:
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Symbol Factor or combination of factors

DLC 50 mg/kg once weekly for four weeks with local
treatment and contact treatment

dLC 25 mg/kg twice weekly for four weeks with local
treatment and contact treatment

ILC 25 mg/kg once weekly for four weeks with local
treatment and contact treatment

DL 50 mg/kg once weekly for four weeks with local
treatment, no contact treatment

dL 25 mg/kg twice weekly for four weeks with local
treatment, no contact treatment

JL 25 mg/kg once weekly for four weeks with local
treatment, no contact treatment

d 25 mg/kg twice weekly for four weeks, no local
treatment, no contact treatment

SUBDIVISION OF THE TRIAL AEA

A resurvey of the whole population of the three

villages selected for the trial was made in August
1960 and 495 cases of tinea capitis caused by Tricho-
phyton violaceum were detected. The area was

divided into 47 experimental units comprising
groups of households in such manner that each unit
had about 10 cases. The experimental units were

further grouped into seven different blocks, each
large enough so that the different combinations of
factors could be applied to individual experimental
units within each block. By so doing, the trial was
replicated in different blocks seven times. Five
blocks were divided into seven experimental units
each and the remaining two into six units, thereby
omitting an experimental unit with no local treat-
ment. The allocation of the six or seven combina-

tions of treatment factors within each block to the
individual experimental units was made strictly at
random, and is shown in Table 2.
Each number shown in Table 2 corresponds to

the serial number of the experimental unit allocated
to the combination of factors. Fig. 2 shows the
location of the 47 experimental units in the trial area.

SPECIAL PRECAUTIONS OBSERVED DURING THE TRIAL

In order that the observations made during the
trial should be free from bias, precautions were

taken to ensure the random allocation of the factors
to the experimental units (see above) and to ensure

consistency and objectivity in diagnosis and the
subsequent assessment of cure.

In regard to diagnosis, a new survey in August
1960 to detect all cases in the trial area was made by
a team of two experienced investigators each of
whom examined all the persons independently and
separately recorded his findings. A person found
clinically positive by one or both investigators was

then microscopically and culturally examined to
confirm the diagnosis. A separate list of the con-

firmed cases was prepared in two copies for each
of the 47 experimental units. One copy was given
to the persons designated to undertake the treatment
according to the stipulated experimental design for
four weeks. No treatment other than that allocated
to the particular unit was allowed. Thirteen field
ambulances-six in Cecava, four in Rastuga and
three in Ukrnica-were used. For each confirmed
case an individual patient card was prepared.

TABLE 2

RANDOM ALLOCATION OF THE EXPERIMENTAL UNITS TO THE COMBINATION OF TREATMENT FACTORS
IN EACH BLOCK

Treatment combination allocated to the experimental unit serial number

25 mg/kg 25 mg/kg 50 mg/kg 25 mg/kg 25 mg/kg 50 mg/kg
Block 25 mg/kg once weekly twice weekly once weekly once weekly twice weekly once weekly

number wicewekly ad loca and lcal an local and local and local and localnumber twice weekly | treatmentl treatmendl t andlocalt and contact and contact and contacttreatment treament treatment treatment treatment treatment

(d) (1L) (dL) (DL) (1LC) (dLC) (DLC)

6 5 1 7 4 3 2

l 9 10 12 8 11 13

III 16 18 17 15 19 14 20

IV 22 26 21 23 25 24 27

V 31 29 30 33 32 28

VI 37 36 40 38 34 39 35

VIl 46 45 41 47 44 43 42
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FIG. 2. LOCATION OF THE 47 EXPERIMENTAL UNITS IN THE TESLIC TRIAL AREA

The team of two investigators who had surveyed
the area prior to the trial undertook independently
three more resurveys of the entire population. The
first of these resurveys was carried out immediately
after the completion of the four-week treatment
period, and the second and third four weeks and six
months respectively after the completion of treat-
ment. At each resurvey the investigators were

supplied only with a complete list of the members of
individual households and they possessed no

previously recorded information as to the persons

who had been previously detected as having the
disease. In this manner, without being prejudiced
by their earlier findings or by any knowledge of the
treatment applied, they detected cases at each

survey separately. On receipt of their findings, and
after microscopic and cultural confirmation, the
cases detected during the resurveys were classified
into those found negative or positive. Positive cases

were classified into those treated during the trial and
new cases. Criteria of cure in this trial were clinical
clearance of lesions and negative microscopic and
cultural findings six months after termination of
treatment.

BASIC DATA COLLECTED IN RESPECT OF RECOVERY

FROM DISEASE

Table 3 gives data separately for each of the 47
experimental units in respect of the number of
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TABL

BASIC RESULTS OF CONTROLLED FIELI

Serial Block Treat-
No ment a

11 dL
2 DLC
3 dLC
4 ILC
5 IL
6 d
7 DL

8 II ILC
9 II iL

10 II dL
11 II dLC
12 II DL
13 11 DLC

14 III dLC
15 III DL
16 III d
17 III dL
18 III IL
19 III ILC
20 III DLC

21
22
23
24
25
26
27

28
29
30
31
32
33

34
35
36
37
38
39
40

41
42
43
44
45
46
47

Total

IV
IV
IV
IV
IV
IV
IV

V
V
V
V
V
V

VI
VI
VI
VI
VI
VI
VI

dL
d
DL
dLC
ILC
IL
DLC

DLC
dL
DL
IL
dLC
ILC

ILC
DLC
IL
d
DL
dLC
dL

IL

DLC

VII dLC

VII ILC
VII IL

VII d

VII DL

Number treated

(4 Aug. 1960)

Infected Contacts

15

10

10

14

12

15

15

9

9

1 1

11

8

10

1 1

10

10

1 1

10

1 1

10

11I
10

10

13

10

9

12

13

9

1 1

10

1 1

9

9

1 1

9

11

1 1

1 1

8

9

10

9

10

10

8

495

0

17

9

12

0

0

0

4

0

0

1 1

0

2

15

0

0

0

0

12

1 1

0

0

0

8

15

0

21

8

0

0

0

13

22

18

21

0

0

0

2

0

0

9

6

1 1

0

0

0

247

Follow-up

Results after 4 weeks' treatment (4 Sept. 1960)

Patients Contacts

Negative IPositive IMissing Negative IPositive Missing

15
10
10
12
1 1
4

15

9
9

1 1
1 1
8

10

11I
10
6

1 1
10
1 1
10

11
6
9

13
10
8

12

13
9

1 1
10
1 1
8

9
1 1
9
6

1 1
1 1
7

9
9

10
9

10
6
8

460

0
0
0
0

11
01

0

0
0
0
0
0

0
0
4
0
0
0
0

0
4

00
0

0
0

0
0
0
0

0
0
0
5
0
0

0
0
0
2
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0

0
17
9

12
0
0
0

4
0
0

11
0
2

15
0
0
0
0

1 1
10

0
0
0
7

15
0

19

8
0
0
0

13
21

18
20
0
0
0
2
0

0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0

0
0
0

00
0

0

0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0

0
0
0
0
0
2

0
0
0
0
0

0

00
0
0
0

0 0 0 0 0
0 0 9 0 0

0 0 6 0 0
0 0 1 1 0 0
0 0 0 0 0
2 2 0 0 0
0 0 0 0 0

30 5 240 2 5

I I

a Symbols: I = 25 mg/kg once weekly for 4 weeks; d = 25 mg/kg twice weekly for 4 weeks;
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3

TRIALS ON GRISEOFULVIN, TESLIe, YUGOSLAVIA

Follow-up

Results 4 weeks after end of treatment Results 6 months after end of treatment

Patients Contacts Patients Contacts

Negative Positive Missing Negative Positive Missing Negative Positive Missing Negative Positive Missing

13 2 0 0 0 0 14 1 0 0 0 08 2 0 17 0 0 9 1 0 17 0 0
8 1 1 8 0 1 8 2 0 9 0 013 1 0 12 0 0 12 1 1 12 0 0

11 1 0 0 0 0 11 1 0 0 0 0
9 5 1 0 0 0 11 4 0 0 0 0

15 0 0 0 0 0 15 0 0 0 0 0

6 2 1 4 0 0 8 1 0 4 0 0
8 1 0 0 0 0 7 2 0 0 0 010 1 0 0 0 0 11 0 0 0 0 0

10 1 0 11 0 0 11 0 0 10 0 1
7 1 0 0 0 0 8 0 0 0 0 0
9 1 0 2 0 0 10 0 0 2 9 0

10 0 1 15 0 0 11 0 0 15 0 0
8 2 0 0 0 0 8 2 0 0 0 0
7 2 1 0 0 0 8 2 0 0 0 0

10 1 0 0 0 0 9 1 1 0 0 0
8 2 0 0 0 0 10 0 0 0 0 0
9 2 0 11 1 0 11 0 0 11 0 110 0 0 11 0 0 10 0 0 11 0 0

11 0 0 0 0 0 11 0 0 0 0 0
8 2 0 0 0 0 9 1 0 0 0 0
8 1 1 0 0 0 8 0 2 0 0 013 0 0 7 1 0 13 0 0 7 1 09 1 0 15 0 0 10 0 0 15 0 08 1 0 0 0 0 7 0 2 0 0 011 0 1 19 0 2 12 0 0 19 0 2

13 0 0 8 0 0 12 1 0 8 0 09 0 0 0 0 0 9 0 0 0 0 0
9 2 0 0 0 0 10 1 0 0 0 08 2 0 0 0 0 9 0 1 0 0 011 0 0 13 0 0 11 0 0 13 0 05 3 1 20 0 2 6 1 2 15 0 7

8 0 1 18 0 0 7 0 2 17 0 111 0 0 21 0 0 11 0 0 21 0 08 0 1 0 0 0 9 0 0 0 0 09 2 0 0 0 0 9 1 1 0 0 011 0 0 0 0 0 11 0 0 0 0 09 2 0 2 0 0 9 2 0 2 0 07 1 0 0 0 0 7 0 1 0 0 0

9 0 0 0 0 0 9 0 0 0 0 09 0 0 9 0 0 7 2 0 9 0 07 2 1 6 0 0 9 1 0 6 0 08 0 1 11 0 0 9 0 0 10 0 110 0 0 0 0 0 9 1 0 0 0 08 2 0 0 0 0 9 0 1 0 0 08 0 0 0 0 0 8 0 0 0 0 0

434 49 12 240 { 2
-

5 452 29 14 233 1 13

D = 50 mg/kg once weekly for 4 weeks; L = Local treatment; C = Contact treatment.
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persons treated, the number of contacts treated and
the findings at each of the three resurveys (4 weeks
after the beginning of treatment, and 4 weeks and
6 months after termination of treatment). The
number of treated persons who were missed at the
resurveys is also given. This table excludes the cases
which occurred among the previously uninfected per-
sons, i.e., the new cases; this point is discussed later.

TESTS FOR COMPARABILITY SECURED
BY RANDOMIZATION

Before undertaking a statistical analysis of these
data it is necessary to examine to what extent, by
the procedure of random allocation, comparability
in the different treatment groups was actually
secured. We are here concerned with the compa-
rability in the population groups and the series of
patients who were separately given the seven
different treatment combinations.' For males and
females separately a X2-test for heterogeneity gives
the values shown in Table 4. The fact that none of
the tests shows any significant heterogeneity indicates
that the seven treatment groups were reasonably
comparable in their age and sex composition.

Tests similar to those carried out on the age and
sex distribution of the population were also per-
formed on the distribution of the patients in the
seven treatment groups.2 The summary of the
results given in Table 5 once again indicates that
random allocation used in this trial did produce
comparable groups.
Another possibility of testing for heterogeneity

is given by the distribution of the number of contacts
who received treatment in accordance with the
experimental design. It was stipulated that in 21 of
the experimental units the children and the mothers
in infected housholds should also receive the treat-
ment. Table 6 shows the numbers of contacts
treated in different blocks for the three treatment
combinations in which contact treatment is included.
We may inquire whether the variation in numbers

of contacts in Table 6 was due to chance or not.
Table 7 summarizes the results of the test. The three
values of the mean square shown in Table 7 are
similar, indicating that the variability noted in the
numbers of contacts tested in the 21 groups is attri-

' A table showing the age and sex distribution of the
population according to the treatment schedule allocated has
been deposited in the WHO Library. Copies may be obtained
on request.

2A table showing the age and sex distribution of the
patients according to the treatment schedule allocated has
been deposited in the WHO Library. Copies may be obtained
on request.

butable to chance. This test also shows that random
allocation of the experimental units to different treat-
ment combinations produced satisfactorily compar-
able groups for the purpose of this trial.

TABLE 4
RESULTS OF x2 TESTS FOR COMPARABILITY OF AGE
AND SEX COMPOSITION OF TRIAL POPULATION

IN THE 7 DIFFERENT TREATMENT GROUPS

Degrees Statistical
Heterogeneity tested Degofees Value significance atHeteogenity es fd of OfX2 5% probabilityfreedom level

Age distribution of the
male population in the
7 treatment groups 84 91.1 Not significant

Age distribution of the
female population in
the7treatmentgroups 84 104.2 Not significant

Sex distribution of the
population in the 7
treatment groups 6 3.7 Not significant

TABLE 5
RESULTS OF x2 TESTS FOR COMPARABILITY OF AGE

AND SEX COMPOSITION OF PATIENTS IN THE
7 DIFFERENT TREATMENT GROUPS

Degrees ~~~StatisticalHeterogneityested egrees Value significance atHeterogeneitY tested | ofredo x2 5% probabilityfreedom ~~~~level
Age distribution of the
male patients in the
7 different treatment
groups 9 10.8 Not significant

Age distribution of the
female patients in the
7 different treatment
groups 33 44.1 Not significant

Sex distribution of the
patients in the 7 diffe-
rent treatment groups 3 4.4 Not significant

TABLE 6
NUMBER OF CONTACTS TREATED WITH EACH OF
THREE DIFFERENT TREATMENT COMBINATIONS,

BY TRIAL BLOCKS

25 mg/kg 25 mg/kg 50 mg/kg
Block once weekly twice weekly once weekly Totaland local and local and local

treatment treatment treatment

12 9 17 38
11 4 11 2 17

III 12 15 11 38
IV 15 8 21 44
V 22 13 8 43
VI 18 2 21 41
VIl 11 6 9 26

Total 94 { 64 { 89 247
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TABLE 7

ANALYSIS OF VARIANCE OF THE NUMBERS OF
CONTACTS TREATED IN THE EXPERIMENTAL UNITS

ALLOCATED TO THE THREE TREATMENT COMBINATIONS
AND BY BLOCK

Source Degrees Sum Mean
of variation of freedom of squares square

Treatments 2 73.8 36.9

Blocks 6 201.1 33.5

Error 12 418.9 34.9

Total 20 [ 693.8

During the conduct of the trial a certain number of
the treated persons were missed from re-examination.
In the first resurvey only 5 patients were missed out of
495 patients treated; the numbers at the two follow-
ing surveys were 12 and 14. For none of the experi-
mental units did the number missed exceed two
patients. The numbers missed are small and do not
give any significant indication of heterogeneity."

STATISTICAL ANALYSIS OF THE DATA

Since we are interested in comparing the recovery
rates of groups of cases treated in accordance with
the stipulated design, Table 8 has been prepared to

1 A table giving details of the patients missed for each
treatment combination at each resurvey has been deposited
in the WHO Library. Copies may be obtained on request.

TABLE 8
FAILURE RATES (%) AMONG TREATED PATIENTS, AS RECORDED AT THREE RESURVEYS,

BY BLOCK AND BY TREATMENT

Treatment combination

25 mg/kg 25 mg/kg 50 mg/ka25 mg/kg 25 mg/kg 50 mg/kg once weekly twice weekly once weekly ToblBlock Resurvey 25 mg/kg once weekly twice weekly once weekly and local and local and local Totaltwice weekly and local and local and local and contact and contact and contact
treatment treatment treatment treatment treatment treatment

(d) (1L) (dL) (DL) (1LC) (dLC) (DLC)

I lst 73.3 8.3 0.0 0.0 0.0 0.0 0.0 13.5
2nd 35.7 8.3 13.3 0.0 7.1 11.1 20.0 13.5
3rd 26.7 8.3 6.7 0.0 7.7 20.0 10.0 11.1

I I1st 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2nd 11.1 9.1 12.5 25.0 9.1 10.0 12.3
3rd 22.2 0.0 0.0 11.1 0.0 0.0 5.2

III 1st 40.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5
2nd 22.2 20.0 9.1 20.0 18.2 0.0 0.0 12.7
3rd 20.0 0.0 10.0 20.0 0.0 0.0 0.0 6.9

IV 1st 40.0 11.1 0.0 10.0 0.0 0.0 0.0 8.0
2nd 20.0 11.1 0.0 11.1 10.0 0.0 0.0 6.8
3rd 10.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4

V 1st 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2nd 20.0 0.0 18.2 37.5 0.0 0.0 11.3
3rd 0.0 0.0 9.1 14.3 0.0 7.7 5.0

VI 1st 45.5 0.0 12.5 0.0 0.0 0.0 0.0 8.6
2nd 18.2 0.0 12.5 0.0 0.0 18.2 0.0 7.4
3rd 10.0 0.0 0.0 0.0 0.0 18.2 0.0 4.5

VIl 1st 25.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2
2nd 20.0 0.0 0.0 0.0 0.0 22.2 0.0 6.3
3rd 0.0 10.0 0.0 0.0 0.0 10.0 22.2 6.3

Total 1st 49.0 2.9 1.4 1.4 0.0 0.0 0.0 6.1
2nd 24.5 10.3 6.8 8.3 13.4 8.1 4.1 10.1
3rd 14.8 6.1 2.8 4.2 4.5 6.5 5.3 6.0

8
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TABLE 9

ANALYSIS OF VARIANCE OF THE FAILURE RATES AT
THREE SUCCESSIVE RESURVEYS

Source of Degrees of Sum of Statisticalvariation Ru Y freedom squares M s signiflcance

Treatment lst 6 9 485.63 1 580.94 Significant (0.1 %)
2nd 6 2 446.56 407.76 Signiflcant (5 %)
3rd 6 901.29 150.22 Not signiflcant

Blocks 1st 6 325.76 54.29 Not significant
2nd 6 1 277.93 212.99 Not signiflcant
3rd 6 895.85 149.31 Not signiflcant

Error 1st 34 1 260.61 37.08
2nd 34 4191.25 123.27
3rd 34 4 110.32 120.89

Total 1st 46 11 072.00
2nd 46 7 915.74
3rd 46 5 907.46

show the failure rates (expressed as the percentage of
positives among the total treated) separately for each
of the seven treatment combinations at each of the
three post-treatment surveys.
For the purpose of statistical assessment of the

differences in failure rates, it was necessary to
transform the percentage values into what are called
angular values by means of the transformation

r=Sin1 P
where p is the failure rate and r is the corresponding
angular value in degrees.
The advantage of this transformation is that the

degree of variability associated with each failure
rate is placed on a uniform level.'

Separate analyses of variance performed on the
data for each of the three surveys have given the
results shown in Table 9. At the first and the second
surveys significant differences were found among the
treatment combinations. Further analysis was then
made to discover which of all these factors were
really significant. The main finding is that local
treatment produces a significant difference in the
recovery rate. At none of the three surveys were the
differences between the three dosage schedules of
statistical significance. Contact treatment also does
not reveal any significant difference in the recovery
rate. The interactions separately studied between
dosage and contact treatment are also not significant.

1 Details of the statistical analysis of the failure rates by
angular transformation have been deposited in the WHO
Library. Copies may be obtained on request.

Special remarks in respect of each of these treat-
ment factors are given in the following paragraphs.

EFFECT OF CONTACT TREATMENT

The controlled trial was intended to throw light
both on the influence of contact treatment on the
recovery rate of infected persons treated with
griseofulvin and on the prophylactic value of such
treatment in reducing the incidence of new cases.

Table 10 shows separately for each block the
failure rates of patients according to whether their
household contacts were or were not treated.
Figures are given separately for each of the three
surveys. It will be seen that the failure rates are
consistently of the same order of magnitude for
both groups. In so far as the recovery of patients is
concerned, therefore, the trial has failed to show any
advantage in treating the household contacts with
half the dose given to the infected cases.
The number of new cases of the disease recorded

during the two surveys of the whole population
carried out 4 weeks and 6 months after treatment is
too small to allow of any firm conclusion. Never-
theless the new cases detected in each of the 47
experimental units are shown in Table 11. Ten new
cases occurred in the previously infected households,
while 13 were detected in households which at the
pre-treatment survey had revealed no infected
person.
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TABLE 10
FAILURE RATES AMONG TREATED PATIENTS, AS RECORDED AT THREE RESURVEYS,

ACCORDING TO CONTACT TREATMENT OR NO CONTACT TREATMENT

Contacts not treated Contacts treated

Block Resurvey Patients Patients Failure rate Patients Patients Failure rate

treated positive (%) treated positive (%)

1st 42 1 2.4 32 - -

2nd 42 3 7.1 33 4 12.1
3rd 42 2 4.8 33 4 12.1

1st 28 - - 30 - -

2nd 28 3 10.7 29 4 13.8
3rd 28 2 7.1 30 1 3.3

1st 31 - - 32 - -

2nd 31 5 16.1 31 2 6.4
3rd 30 3 10.0 31 - -

IV 1st 30 2 6.7 35 - _
2nd 29 1 3.4 34 1 2.9
3rd 26 - - 35 - -

V 1st 30 - - 32 - -

2nd 30 4 13.3 32 3 9.4
3rd 29 1 3.4 31 2 6.5

VI 1 st 28 1 3.6 31 - -

2nd 27 1 3.7 30 2 6.7
3rd 27 - - 29 2 6.9

VIl 1st 27 - _ 28 - -

2nd 27 - - 26 2 7.7
3rd 27 1 3.7 28 3 10.7

Total 1st 216 4 1.9 220 - -

2nd 214 18 8.4 215 18 8.4
3rd 209 9 4.3 218 12 5.5

TABLE 11
NEW CASES DETECTED IN INFECTED AND NON-INFECTED HOUSEHOLDS IN THE DIFFERENT EXPERIMENTAL UNITS a

25 mg/kg 25 mg/kg 50 mg/kg 25 mg/kg - 25 mg/kg 50 mg/kg
25 mg/kg once weekly twice weekly once weekly once weekly twice weekly once weekly25Blockonceweeklytwice weekly andolocaance laly and local and local and localBlock twice weekly treatment treatment treatment and contact and contact and contacttreatment treatment treatment ~~treatment treatment treatment

(d) (1L) (dL) (DL) (ILC) (dLC) (DLC)

(1) (1),1 3 (1) 3 2

II - ~~~~~~~~~~~~~(1)
III 2 (1) (2)

IV (1) (1)

VI

VII 1

Total (1), 2 | (2) (2),1 - (1), 4 - (3) (1),3 3

a Figures In parentheses refer to new cases found In households already infected; other figures relate to new cases detected
in non-infected households.
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The trial has not revealed that contact treatment
is of any advantage for reducing the post-treatment
incidence of the disease. It does indicate that in
mass campaigns resurveys of the whole population
are essential to detect recurrences and new infections.
It would require a separate study to ascertain the
optimum interval between any two surveys and the
number of resurveys necessary for detecting all
cases in a mass campaign. It would also be of
interest to find out what is the reservoir of derma-
tophytes responsible for new infections in an
apparently uninfected environment-whether it is
healthy carriers, the soil, or what.

THERAPEUTIC VALUE OF LOCAL TREATMENT
OF THE SCALP

The reason why the efficacy of local treatment
was put to test in the field trials, even though it had
been shown to be essential for the treatment of
hospital cases, was that its feasibility and relative
efficacy in relation to contact treatment and its
lasting value were still unknown. As has been

explained already, it was considered advisable to
deny local treatment to as few patients as the field
trial allowed. In five of the seven trial blocks, one
experimental unit each was allocated at random in
which to observe the failure rates among patients
given what was presumably the best of the three
dosage schedules (25 mg/kg twice weekly) but not
given local treatment. The failure rates recorded for
this group of patients at each of the three post-
treatment surveys for each of the five trial blocks are
separately shown in Table 12. For purposes of
comparison, failure rates among patients who were
on the same dosage schedule but were given local
treatment are also shown. Inasmuch as contact
treatment has been shown to be ineffective, the
experience of those with and those without contact
treatment has been pooled to provide a single failure
rate. The last three rows of the table show the failure
rates for patients given or not given local treatment
in the whole trial area. The total experience clearly
shows the advantage of local treatment. At the sur-
vey undertaken immediately following the comple-
tion of treatment, the failure rate without local

TABLE 12

FAILURE RATES AMONG PATIENTS RECEIVING OR NOT RECEIVING LOCAL TREATMENT, AS RECORDED
AT THREE RESURVEYS

No local treatment With local treatment
Block Resurvey

| No. treated No. positive |Failuerate| No. treated No. positive |

1st 15 11 73.3 74 1 0.0
2nd 14 5 35.7 75 7 9.3
3rd 15 4 26.7 75 6 8.0

I1st 10 4 40.0 63 0 0.0
2nd 9 2 22.2 62 7 11.3
3rd 10 2 20.0 62 3 4.8

IV 1st 10 4 40.0 65 2 3.1
2nd 10 2 20.0 63 3 4.8
3rd 10 1 10.0 61 0 0.0

VI 1st 11 5 45.4 59 1 1.7
2nd 11 2 18.2 57 3 5.3
3rd 10 1 10.0 56 2 3.6

VIl 1st 8 2 25.0 55 0 0.0
2nd 10 2 20.0 53 2 3.8
3rd 9 0 0.0 55 4 7.3

Total 1st 54 26 48.1 316 4 1.3
2nd 54 13 24.1 310 22 7.1
3rd 54 8 14.8 309 15 4.9
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treatment was as high as 48.1 % compared with only
1.3 % among those who received local treatment,
a difference of 46.8%. At the survey undertaken
four weeks after the completion of treatment, the
failure rate for the " no local treatment " group had
decreased to 24.1 % but still was higher by 17.0%
than that of the group receiving local treatment.
It should be noted that 6 months after the comple-
tion of treatment the failure rate among those
denied local treatment had further decreased to
14.8%, the advantage of the group given local treat-
ment having been further reduced to 9.9%.

Griseofulvin is a distinctly fungistatic drug and
its action is local (Roth et al., 1959). Incorporated
in the new keratinous structures which are formed
during treatment, griseofulvin produces a barrier
against dermatophyte penetration but leaves the
fungi unaffected in the previously formed and
infected part of the hair (Fig. 3).

It is evident that lack of additional local proce-
dures which would remove the infected portions of
keratinous material (see Fig. 4), particularly the
fragile hair resulting from the endothric type of
infection (T. violaceum, T. tonsurans), may produce
recurrences or reinfections or constitute a reservoir
of infection. Therefore, in controlling dermatophyte
infections the elimination of the reservoir of the
fungi would appear to be essential.

EFFICACY OF THE THREE DOSAGE SCHEDULES

Since it has been shown that the contact treatment
in the infected households did not produce any
effect on the rate of recovery among the treated
patients we may combine the experience of the
groups given the same treatment schedule irrespect-
ive of contact treatment. Comparison is then made
among all the experimental units in which local
treatment was applied. Table 13 shows separately

TABLE 13
FAILURE RATES ACCORDING TO TREATMENT SCHEDULE AS RECORDED AT THE THREE RESURVEYS

25 mg/kg once weekly 25 mg/kg twice weekly 50 mg/kg once weekly
Block Resurvey No. No. Failure No. No. Failure No. No. Failure

treated positive rate (%) treated positive rate (%) treated positive rate (%)

1st 24 1 4.2 25 0 0.0 25 0 0.0
2nd 26 2 7.7 24 3 12.5 25 2 8.0
3rd 25 2 8.0 25 3 12.0 25 1 4.0

1st 18 0 0.0 22 0 0.0 18 0 0.0
2nd 17 3 17.6 22 2 9.1 18 2 11.1
3rd 18 3 16.7 22 0 0.0 18 0 0.0

1st 21 0 0.0 22 0 0.0 20 0 0.0
2nd 21 4 19.0 21 1 4.8 20 2 10.0
3rd 21 0 0.0 21 1 4.8 20 2 10.0

IV 1st 19 1 5.3 24 0 0.0 22 1 4.5
2nd 19 2 10.5 24 0 0.0 20 1 5.0
3rd 17 0 0.0 24 0 0.0 20 0 0.0

V 1st 18 0 0.0 20 0 0.0 24 0 0.0
2nd 18 5 27.8 20 0 0.0 24 2 8.3
3rd 16 1 6.2 20 0 0.0 24 2 8.3

VI 1st 18 0 0.0 19 1 5.3 22 0 0.0
2nd 16 0 0.0 19 3 15.8 22 0 0.0
3rd 16 0 0.0 18 2 11.1 22 0 0.0

VIl 1st 19 0 0.0 19 0 0.0 17 0 0.0
2nd 18 0 0.0 18 2 11.1 17 0 0.0
3rd 19 1 5.3 19 1 5.3 17 2 11.8

Total 1st
2nd
3rd

137
135
132

2
47f
7

1.5
11.9
5.3

151
148
149

11
7

0.7
7.4
4.7

148
146
146

9
7

0.7
6.2
4.8
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FIG. 3
KOH PREPARATION SHOWING THE HEALTHY BASAL
PORTION OF THE HAIR AND THE DISTAL PORTION

HARBOURING T. VIOLACEUM

FIG. 5
HAIR IN THE TELOGEN PHASE INFECTED WITH T. VIOLACEUM
DOWN TO THE INVOLVED BULBUS (13 DAYS AFTER GRISEO-

FULVIN TREATMENT)

FIG. 7
HAIR INFECTED WITH T. SCHOENLEINI 13 DAYS AFTER
INADEQUATE GRISEOFULVIN TREATMENT, SHOWING
SINGLE HYPHAE PENETRATING THE GRISEOFULVIN

BARRIER

FIG. 4
KOH PREPARATION SHOWING DEMARCATION BETWEEN
THE UNINFECTED PORTION OF THE HAIR AND THE FRAGILE

PORTION INFECTED WITH T. VIOLACEUM

FIG. 6
HAIR INFECTED WITH T. SCHOENLEINI 6 DAYS AFTER

ADEQUATE GRISEOFULVIN TREATMENT, SHOWING'ABRUPT
DEMARCATION BETWEEN INFECTED AND UNINFECTED

PORTIONS

FIG. 8
EXTRAPILAR FUNGI (T. SCHOENLEINI) AFTER TERMINATION
OF INADEQUATE GRISEOFULVIN TREATMENT (33 DAYS)

CAUSING RELAPSE OF INFECTION OF THE HAIR



FIELD TRIAL OF GRISEOFULVIN IN MASS TREATMENT OF TINEA CAPITIS 813

for each trial block and for each of the three post-
treatment surveys the number of patients treated by
the three dosage schedules, the number remaining
positive and the treatment failure rate. The total
experience of all the seven trial blocks is summarized
in the last three rows of the table.
The survey undertaken immediately after the

termination of the treatment showed a failure rate
of 1.5% for 25 mg/kg given once and 0.7% for the
other two treatment schedules. During the survey
undertaken four weeks after the termination of
treatment, all the failure rates increased, and were
7.4% and 6.2% for the two schedules in which a
weekly total of 50 mg/kg was given. The failure rate
of 11.9% when half this quantity was given per week
may appear higher. However, the difference be-
tween these failure rates is statistically not significant.
Hence one cannot conclude that one treatment
schedule was inferior to the other two even at the
second resurvey. The differences between the three
failure rates are also negligible at the third resurvey
undertaken 6 months after the completion of
treatment.
One explanation of this finding may be that all

the three dosages are adequate and above the mini-
mum required to effect cure in the large majority of
cases. The fact that in all three schedules tried out
in the field about 5% failures were noted may not
necessarily mean that the dose should be raised
without further investigation into the nature of these
5% of patients, who may represent reinfections or
be more difficult to cure for some other reason.

It could be observed that the effect of griseofulvin
is not uniform in all patients and there is also a
great variability in the effect of griseofulvin between
different lesions and even between individual hairs.
All these differences may easily be responsible for
failures, although the dosage of griseofulvin adminis-
tered can otherwise be considered adequate.

AGE AND SEX DIFFERENCES IN THE RECOVERY RATE

Even though the numbers of patients in different
age and sex groups who failed to recover after the
administration of the drug are small, the following
comparisons give some indication of the nature of
differences in their recovery rates.

Ignoring for a moment the major differences
between those given local treatment and those from
whom it was withheld during the trial, two differ-
ences appear. Firstly, the failure rate among male
patients is higher than among the females. This is

TABLE 14
FAILURE RATES (%) BY SEX AMONG TREATED PATIENTS

AS RECORDED AT THREE RESURVEYS

Local No local
Resurvey treatment treatment

_ Male IFemale Male Female

1st: on completion
of treatment 1.3 0.7 66.7 39.0

2nd: 4 weeks
after treatment 13.3 5.5 53.3 12.2

3rd: 6 months
after treatment 8.0 3.1 26.7 9.8

shown by the failure rates by sex recorded sepa-
rately at each of the three post-treatment surveys
(Table 14).

Failure rates for males are also shown to be
consistently higher in the different age-groups by
Table 15. Yet another feature brought out is that in
both the sexes the failure rates are higher in the
early age-groups. The figures for the first resurvey
are small in the different age-groups. At the second
and third resurveys, however, it is seen that for males
the rate is the highest in the age-group under 5 years
and decreases sharply with advancing age until by
the time of adulthood it attains zero. For females
also the rate is the highest among children under 5
years but its rate of decrease is slower and it fails to
reach zero. Under 10 years of age, therefore,
male children are relatively more difficult to cure
than female children.

SCRUTINY OF PATIENTS POSITIVE AFTER TREATMENT

A total of 72 patients were found to have failed
to recover (i.e., to be positive) at one or more of the
resurveys, the number positive at each of the three
being 30, 49 and 29 respectively.1
Of the 30 who had failed to recover at the first

resurvey, i.e., immediately after the completion of
treatment, 26 were from among those who did not
receive local treatment. Out of the four who did
receive local treatment, one boy aged 7 years
remained positive at the two following surveys; he
was given 25 mg/kg once weekly. Another boy,

1 A table showing the experimental unit to which the
patient belonged, age and sex, the treatment factor applied
and whether the person was positive or negative at each of
the three surveys has been deposited in the WHO Library.
Copies may be obtained on request.



TABLE 15
FAILURE RATES (%) AS RECORDED AT THREE RESURVEYS BY AGE AND SEX

ACCORDING TO WHETHER LOCAL TREATMENT WAS APPLIED OR NOT

Local treatment No local treatment

Resurvey Sex Age (years) Age (years)

0-4 5-9 F 10-14 - 15-19 - 20+ 0-4 5-9 10-14 15-19 20 +

1st: on completion
of treatment Male 0.0 9.4 7.1 5.5 0.0 0.0 3.1 0.0 11.1 0.0

Female 0.0 7.7 5.5 5.1 5.2 0.0 2.0 0.0 2.0 0.0

2nd: 4 weeks after
treatment Male 25.0 23.0 12.5 5.5 0.0 27.3 17.2 9.6 5.5 0.0

Female 9.1 19.2 8.2 3.4 1.5 0.0 18.4 6.0 3.9 0.9

3rd: 6 months after
treatment Male 16.7 13.5 7.1 0.0 0.0 18.2 10.9 5.8 0.0 0.0

Female 9.1 7.7 6.8 1.7 1.5 12.5 6.1 4.5 2.0 0.9

aged 15 years and also given 25 mg/kg once weekly,
was again positive at the second resurvey but was
missed at the third. The other two were girls aged
7 and 15 years, the former treated with 25 mg/kg
twice weekly and the latter with 50 mg/kg once
weekly. Both were positive four weeks after treat-
ment but were negative at the last survey. It is
possible that, at the survey carried out immediately
after the termination of treatment among patients
given local treatment, the clinical and microscopic
examination may for technical reasons have shown
false negative results. Out of the 26 who were not
given local treatment, 10 remained positive at the
second survey, 8 remained positive at the third
survey and 2 were lost sight of. The remainder were
negative.
At the second resurvey (four weeks after the

termination of treatment) 35 more positives were
detected; all of them had been found negative
immediately after the treatment period. Of these,
13 remained positive at the third resurvey. Only
three out of 35 persons were from those who had
not been given local treatment. It may be pointed
out that of these 35 patients, 22 were males (13 in
the age-group 5-9 years, and all under 15 years),
only 13 being females (7 in the age-group 5-9 years;
and, with the exception of one woman of 66 years
and a girl of 16, all were under 15 years of age).
Out of these 35 patients, 8 had been treated with
50 mg/kg once weekly, 13 with 25 mg/kg twice
weekly (10 with and 3 without local treatment)
and 14 with 25 mg/kg once weekly.

At the third resurvey there were 7 cases who had
been negative at both the previous surveys, 3 being
male children (9, 9 and 10 years) and 4 females
(1, 6, 8 and 12 years). The possibility that they were
reinfections cannot, of course, be ruled out.

It was stated earlier that griseofulvin together
with local treatment had a failure rate of about 5 %.
That statement was based on the finding that at the
third resurvey there were still 21 positive cases. The
study of the individual history of each patient now
shows that if we exclude as reinfections the seven
patients who had been negative at both the previous
examinations, then out of the remaining 14 patients
there was only one (a boy of 7 years treated once
weekly with 25 mg/kg) who showed positive results
at all the three surveys.
We have allowed for the possibility of reinfection

in the area because the trial was not planned or
conducted with a view to eliminating the reservoir
of infection. As a matter of fact, 56 patients had
been left without local treatment of the scalp. On
the other hand, the possibility of a patient being
misclassified at each of the three resurveys, though
believed to be very low in view of the experiences
of the clinicians employed for the trial, should also
be taken into account. On the basis of these argu-
ments the failure rate among patients given griseo-
fulvin and local treatment may in actual fact be
lower than 5%. On purely clinical grounds it can
be argued that for several reasons the recovery in
some difficult cases may be retarded, as, for instance,
when the hair is in the resting phase, if the scalp
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has scars or because of the variability in the resist-
ance of the infecting strains. The practical implica-
tions of these observations are that, firstly, in a mass
campaign some consideration has to be given to
eliminating the reservoir of infection, and, secondly,
a post-treatment survey should be carried out at a
suitable time to detect the few positive cases re-
maining. They should be treated at the second
stage of the campaign with a treatment schedule
suitably adapted to each individual.

ACTION OF GRISEOFULVIN

In accordance with the mode of action of griseo-
fulvin it is obvious that the drug has no influence
on the fungi in the hair where new keratin has not
formed. During the period of treatment this relates
to hairs which have already reached the resting
phase of the hair cycle (Grin, 1959). In spite of
griseofulvin administration, such hair will harbour
fungi in the whole length of the hair down to the
involved bulbus (see Fig. 5). The infected hair in
the resting phase will eventually be eliminated
spontaneously but may give rise to a recurrence of
infection or to reinfections after griseofulvin has
ceased to be used.

Similar conditions may arise when the normal
deposition of the drug into the forming keratinous
cells is hindered because of a disturbed vasculariza-
tion of the bulb or because of disturbed keratin
production in infected hair. We observed in many
instances that the response to treatment was very
poor when infection of the hairs was combined
with, for instance, folliculitis. The "same applied
to a certain extent to the remaining infected hairs
on scarred parts of the scalp, particularly in tinea
capitis caused by certain strains of T. violaceum
which leave small scars during the course of the
disease, with resulting impaired vascularization.
This is of great importance, since relapses often
occur precisely from these scarred spots on the scalp.
So far there is no conclusive information on

complete resistance of dermatophytes to griseo-
fulvin in vivo, although their ability to destroy
griseofulvin in vitro demonstrates a potential me-
chanism for attaining in vivo resistance.
We have tested in our laboratory the degree of

sensitivity to griseofulvin on 173 different strains
of T. violaceum (punch-assay procedure) and most
of them were sensitive in the range of 5-15 ug/ml.
Only a few isolates were inhibited by a higher con-
centration of griseofulvin (30-45 fig/mn). However,

there was no correlation between these in vitro
differences and a greater or lesser in vivo efficacy
of griseofulvin as evidenced by data on the cure of
the patients from whom the isolates were obtained.
There was also no conclusive evidence ofany decrease
in the sensitivity of T. violaceum isolates to griseo-
fulvin in vitro during treatment or in relapsed patients
in comparison with the degree of sensitivity of the
isolates from the same patients before commence-
ment of treatment.

Attempts to find resistant mutants of dermato-
phytes by exposing isolates to various concentrations
of griseofulvin in vitro and testing the sensitivity of
many isolates from treated animals and patients
have failed to give evidence of mutation to resistance
(Gentles, 1960). However, there seems to be
evidence of adaptive resistance or variations in
sensitivity of certain single parasites within a given
dermatophyte strain in the infected hair under the
influence of griseofulvin.
When treatment is effective the border-line

between the new and growing but already uninfected
basal part of the hair and the distal part still enclos-
ing parasites (usually with marked morphological
changes) is mostly clear-cut (Fig. 6). However,
when the griseofulvin applied is inadequate to form
a complete barrier to invasion in the newly formed
hair some of the less sensitive organisms may
germinate through the zone permeated by griseo-
fulvin. In such hairs single or a few fungal hyphae
can be seen growing down to the keratogenous zone
keeping continuity with the distal infected part
containing sensitive fungi to griseofulvin (Fig. 7).
These residual intrapilar fungal hyphae may give
rise to new infection.
Another and more common cause of failure of

cure is the presence of viable intrafollicular dermato-
phytes when treatment is inadequate. The extra-
pilar fungi are able to penetrate the hair again and
to cause new infection (Fig. 8) after termination of
treatment and sometimes even during treatment.

SIDE-EFFECTS OF GRISEOFULVIN

During the four-week treatment period each
patient was interrogated in respect of any untoward
reactions experienced. A few of them complained of
headache, gastro-intestinal disturbance, and some-
times of rash. Among the 165 male patients, only
three complained of headache and seven of gastro-
intestinal disturbance. In none of them was a rash
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noted. Among the 330 female patients, 56 com-
plained of headache, four of rash and 13 of gastro-
intestinal disturbance.

It should be noted that, even if the drug had not
been given, a survey in the general population would
have revealed a number of cases of both headache
and gastro-intestinal complaints. It is therefore
difficult to judge whether 1% of headaches among
males and 17% among females should really be
considered as side-effects. The corresponding per-
centages of gastro-intestinal complaints were 4%
among both males and females.' Of the four cases
of rash, two occurred in children between 5 and 9
years old, one in a female in the age-group 35-39
years and the other in a female of the 50-54-year
group. All seven cases of gastro-intestinal complaints
among males were in children under 14 years, six
of them in children under 10 years of age. Among
females also the cases of gastro-intestinal disturb-
ances occurred mostly among children. Cases of
headaches among women occurred in all the age-
groups.

All the side-effects were transitory, not necessi-
tating reduction of the drug dosage or discontinua-
tion of treatment.

Reports by various investigators have already
shown that griseofulvin is relatively non-toxic, even
when administered in much higher doses and over
much longer periods than in the trial in the Teslic
area. In order to study the side-effects of the drug
in higher doses, complete studies were made on
10 patients treated in the hospital. In these patients
haemograms (including blood counts and haemo-
globin determinations) and urine analyses were
made before the commencement of treatment and
every week up to four weeks after the termination
of treatment. There were no significant changes in
the haemoglobin or in the number of erythrocytes,
but a transitory depression was observed in the
white cell count in the third week after the commence-
ment of griseofulvin administration. This was
noticed especially in persons receiving a daily dose of
25-50 mg/kg of griseofulvin. At the same time a
shift to the right in the differential lymphocyte count
was observed.
The bone marrow analysis showed a temporary

depression of the lymphatic and erythrocytic
myeloid cells, but no significant changes which might
constitute evidence of any serious toxicity occurred.

1 A table giving details of the side-effects by age and sex
and according to the treatment schedule has been deposited
in the WHO Library. Copies may be obtained on request.

Urine analyses showed no abnormalities apart
from transitory traces of albumin in some instances.
The results of liver function studies did not

disclose any significant abnormalities. The same is
true of serum protein investigations apart from a
slight increase in the gamma-globulin fraction.

PARALLEL CONTROLLED TRIAL IN HOSPITAL

Prior to the commencement of the field trial in
the Teslic area, valuable laboratory and clinical
investigations had been carried out in hospitalized
patients and much experience had been gained on
the therapeutic efficacy of griseofulvin. Considerable
exploratory work had also been done for establishing
the most suitable treatment schedule for complete
cure of hospitalized patients as well as for developing
a standard schedule for use in the mass campaign.

In these studies, the treatment schedule of a
number of patients had to be modified during the
trial to achieve complete cure, and mixed treatment
schedules were employed. Nevertheless, there were
many cases in which only a single treatment schedule
was followed in order to secure some comparable
data on the amount of the drug required, its fre-
quency of administration and the duration of treat-
ment. No special selection was made as to which
particular patient was to receive any one treatment
schedule. Nor was any special effort made to ensure
that groups of patients receiving different treatment
schedules would be strictly comparable. All the
same, the information which was recorded in detail
on individual patient cards did prove valuable for
the selection of the three schedules tested in the
Teslic area trial. An account of the earlier findings
on securing cures by means of the drug and on its
mode of action has been published elsewhere
(Grin, 1959).
The combined use of griseofulvin and local

treatment eventually produced complete cure of all
patients admitted to hospital. But when data in
respect of some twenty different treatment schedules
were subsequently analysed separately with respect
to the average number of days required to effect a
cure no special pattern appeared to emerge. As far
as the field trial was concerned, the high cost of the
drug made it essential to determine the minimum
effective quantity of the drug that could be used and
the optimum frequency and duration of treatment.
Therefore, only three of the several possible sche-
dules were put to the test in the Teslic area. However,
a parallel controlled trial was undertaken in the
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TABLE 16

RESULTS OF CONTROLLED CLINICAL TRIAL OF FOUR DIFFERENT TREATMENT
SCHEDULES IN HOSPITAL PATIENTS AT TWO SUCCESSIVE EXAMINATIONS,

MYCOTIC DISEASES HOSPITAL, SARAJEVO, 1960

Number positive Percentage positive

Treatment schedule number At 4 weeks At 4 weeks
treated termination after termination after

of treatment treatment of treatment treatment

25 mg/kg once weekly 23 8 5 34.8 21.7

50 mg/kg once weekly 22 6 4 27.3 19.0 a

25 mg/kg twice weekly 24 8 8 33.3 33.3

25 mg/kg thrice weekly 24 6 4 25.0 16.7

Total ] 93 - 28 21 30.1 22.6

a Based on 21 patients.

hospital with the following four treatment schedules
on cases of tinea capitis caused by T. violaceum:

A 25 mg/kg, once weekly, for 4 weeks,
B 50 mg/kg, once weekly, for 4 weeks,
C 25 mg/kg, twice weekly, for 4 weeks,
D 25 mg/kg, thrice weekly, for 4 weeks.

The following experimental design was followed.
A serial list was kept showing the order in which
patients happened to be admitted to hospital. This
list bore no relation to the anticipated treatment,
because the person responsible for the admission
of the patients did not form part of the staff engaged
for the hospital trial. In another list, kept separately,
the four letters A, B, C and D, denoting the four
treatment schedules, had been allocated strictly at
random to the serial admission numbers. As soon
as the name of the patient and his serial number on
admission to the hospital were communicated to the
staff engaged in the controlled trial, the treatment
schedule for that patient was automatically allocated
according to the second list. Every effort was made
to ensure that the patient thereafter received only
the treatment allocated, irrespective of whether his
condition suggested that there should be some
change. The diagnosis of each patient was estab-
lished by clinical, microscopic and cultural examina-
tions. During the four-week treatment period, a

1 Extensive investigations have also been carried out
with griseofulvin on patients with clinical manifestations
caused by various other anthropophylic -and zoophylic
dermatophytes. The results of these studies are not closely
connected with this trial and will be published separately.

weekly examination was made of all the patients.
The treatment was complemented by local therapy
in each case.
At the termination of treatment each patient was

examined by the same clinician, who did not know
the treatment schedule applied to the patient. In
this manner the possibility of any subjective bias
in favour of one or other of the four schedules was
obviated. A second examination was made by the
same clinician four weeks after the termination of
treatment. The patients were classified as positive
and negative for tinea capitis. Table 16 shows the
distribution of the total number of patients according
to the treatment schedule applied and the results
recorded at the two examinations. Before the
second examination one patient had left the hospital.
The differences between the positivity rates for

the four treatment schedules are not statistically
significant. One reason may be that the trial was not
conducted on a sufficiently large number of patients.
But the differences are so slight that a prolongation
of the trial would hardly be justified on the same
four treatment schedules. It would be of interest to
undertake another trial on more widely differing
schedules.

COMPARISON OF THE EFFICACY OF HOSPITAL
VERSUS HOME TREATMENT

A comparison of the cure rates in the field trial
area with the cure rates of patients treated in hospital
with the same dosage schedules has revealed a
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difference in favour of the home treatment. It might
have been expected that the hospitalized patients,
who enjoyed better medical care, a better hygienic
environment and better nourishment, would have
shown a higher cure rate. There are, of course,
several reasons which may tend to produce a bias
in favour of the home-tested patients-non-com-
parability of the groups, different criteria of cure, etc.
But these factors did not seem to be significantly
involved in this particular comparison. Both groups
of patients had been examined by the same team of
clinicians, using more or less the same criteria
throughout. Any special selection of patients for
hospital treatment also appeared unlikely to explain
the difference, because both before and after the
field trial the practice had been to bring unselected
cases for hospital treatment. The data were there-
fore scrutinized in an attempt to find out what
might possibly have brought about a higher cure

rate among patients treated at home. The per-
centages of treatment failures were worked out
separately for the different age and sex groups and
according to the two categories of duration of
disease-namely, of less than one year, or of one

year or more-into which the data had been divided.
The figures are shown for each of these subgroups
in Table 17. For many subgroups the figures are

too small to provide reliable estimates of treatment
failure.

It will be noted that for most of the groups to
be compared the numbers of patients treated are
fairly equal. In the right-hand side of the table,
therefore, totals are shown for both durations
combined. Throughout the table the individual
dosage schedules have been combined.
The consistency with which the failure rates are

higher for the hospital-treated group than for the
field-treated is striking. In spite of this it is certainly
too early to draw any definite conclusion, but this
comparison has established the need for a properly
planned controlled trial to test this finding. A
suitable plan for such a trial has been worked out.

MAIN FINDINGS OF THE CONTROLLED TRIAL

The controlled field trial has yielded the following
results:

Dosage schedules
Even in such a low dose as 25 mg per kg of

body-weight administered only once a week for
4 weeks, griseofulvin, together with local treatment,

did produce a high percentage of cures of tinea
capitis caused by T. violaceum. At the final survey
six months after termination of treatment the per-
centage of cures with this low dose was 94.7.
The advantage gained by administering 25 mg/kg

twice a week instead of giving the same quantity in
a single weekly dose of 50 mg/kg was negligible over
the four-week treatment period. The percentages of
recovery at three successive resurveys are shown in
Table 18. The last column of the table further
shows that there was no advantage in giving 50 mg/kg
weekly over administering only half that amount
once a week for the same period of four weeks.

Local treatment
In the early stages of the trial local treatment of

the scalp was of great value in enhancing the recovery
rate among patients treated with griseofulvin. The
pooled experience in all schedules in which local
treatment was applied has been compared with
cases in which local treatment was withheld, for the
three succcessive surveys, in Table 19.
Yet another feature of local treatment is that its

effect is most marked when assessment is made
immediately after the termination of the four-week
treatment; the difference between the recovery rates
of those with and without local treatment being
46.8 %. This advantage, though less, was still
considerable at the survey made eight weeks after
the commencement of treatment. But with the
lapse of time, i.e., six months after treatment, the
advantage of local treatment was reduced to 9.9%.
These findings may also show that biological cure
seems to suppress the microscopic evidence of
mycological clearance, particularly in patients without
additional local treatment.

Contact treatment

The treatment of contacts (children and the
mother) in the infected households did not result
in any significant change in the recovery rate of the
treated patients. This is brought out from the
comparison in Table 20 between the groups given
contact treatment and those not (the experience of
groups receiving the three dose schedules has been
combined). At none of the three surveys is the
difference between the two series significant.

Field versus hospital treatment
A comparison of the recovery rates of patients

who underwent treatment with parallel schedules
in hospital and in the trial area indicates that hospital
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TABLE 17
FAILURE RATES (%) AMONG PATIENTS TREATED AT HOME OR IN HOSPITAL BY SEX, AGE AND DURATION

OF DISEASE, TESLI( AND SARAJEVO, 1960

819

Duration less than one year Duration more than one year Both durations
Age- Treat-

(yrups) Sex ment No. No. Failure No. No. Failure No. No. Failure
treated positive rate (%) treated positive rate (%) treated positive rate (%)

M Hosp. 18 4 22.2 5 2 40.0 23 6 26.1
Home 29 2 6.9 46 7 15.2 75 9 12.C

Under 10 F Hosp. 11 5 45.5 9 2 22.2 20 7 35.0
Home 21 2 9.5 36 2 5.6 57 4 7.0

M & F Hosp. 29 9 31.0 14 4 28.6 43 13 30.2
Home 50 4 8.0 82 9 11.0 132 13 9.8

M Hosp. 7 1 14.3 11 3 27.3 18 4 22.2
Home 10 - 0.0 42 3 7.1 52 3 5.8

10-14 F Hosp. 2 0 0.0 2 - 0.0 4 - 0.0
Home 7 1 14.3 60 2 3.3 67 3 4.5

M & F Hosp. 9 1 11.1 13 3 23.1 22 4 18.2
Home 17 1 5.9 102 5 4.9 119 6 5.0

M Hosp. 1 0.0 2 - 0.0 3 - 0.0
Home I - 0.0 22 - 0.0 23 - 0.0

15 and F Hosp. 1 - 0.0 2 - 0.0 3 - 0.0
over Home 6 - 0.0 159 2 1.3 165 2 1.2

M & F Hosp. 2 - 0.0 4 - 0.0 6 - 0.0
Home 7 - 0.0 181 2 1.1 188 2 1.1

M Hosp. 26 5 19.2 18 5 22.8 44 10 22.7
Home 40 2 5.0 110 10 9.1 150 12 8.0

All ages F Hosp. 14 5 35.7 13 2 15.4 27 7 25.9
Home 34 3 8.8 255 6 2.4 289 9 3.1

M & F Hosp. 40 10 25.0 31 7 22.6 71 17 23.9
.Home 74 5 6.8 365 16 4.4 439 21 4.8

TABLE 18
PERCENTAGE OF PATIENTS SHOWING RECOVERY

ACCORDING TO TREATMENT SCHEDULE, AS RECORDED
AT THREE RESURVEYS

Resurvey 25 mg/kg 25 mg/kg 50 mg/kgonce weekly twice weekly once weekly

1st: At termination
of treatment 98.5 99.3 99.3

2nd: 4 weeks after
treatment 88.1 92.6 93.8

3rd: 6 months after
treatment 94.7 95.3 95.2

TABLE 19
PERCENTAGE OF PATIENTS SHOWING RECOVERY
ACCORDING TO WHETHER LOCAL TREATMENT

WAS GIVEN, AS RECORDED AT THREE RESURVEYS a

Resurvey No local Local Differencetreatment treatment eec

1st: At termination
of treatment 51.9 98.7 46.8

2nd: 4 weeks after
treatment 75.9 92.9 17.0

3rd: 6 months after
treatment 85.2 95.1 9.9

Ea xperience of 5 blocks.
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TABLE 20
PERCENTAGE OF PATIENTS SHOWING RECOVERY
ACCORDING TO WHETHER CONTACT TREATMENT
WAS GIVEN, AS RECORDED AT THREE RESURVEYS

Resurvey Contact 1No contact DifferenceResurvey_____ |treatment treatment |___________

1st: At termination
of treatment 100.0 98.1 1.9

2nd: 4 weeks after
treatment 91.6 91.4 0.2

3rd: 6 months after
treatment 94.5 95.7 1.2

treatment did not produce bettter results; on the
contrary, the figures show consistently better re-
covery rates among the home-treated patients.
The need for a controlled trial to test this difference

has been established.

Epidemiological findings
The trial has confirmed earlier findings that the

disease shows a peculiar age and sex distribution.
While among the children the prevalence rate for
the two sexes is similar, at higher ages the disease
is almost entirely confined to women.

CONCLUSION

The trial has thus demonstrated that the adminis-
tration of relatively low doses of griseofulvin can
bring about the cure of the large majority of the
patients. But a small percentage of patients may
nevertheless remain uncured. Theoretically it
should be possible to cure all patients in a mass
campaign by administering higher doses, or by
prolonging the duration of treatment or by com-
bining these two measures. In the present trial all
treatment was of four weeks' duration. If treatment
had been extended to six or eight weeks higher cure
rates might have been obtained. But the experience
in the trial area has been that the population may
not react favourably to a longer period of treatment:
it was found that the co-operation of the population
in a mass campaign could just be maintained for
the four-week period.

La possibilite d'administrer la griseofulvine par voie
orale pour faire disparaitre la teigne, a revolutionne le
traitement contre cette maladie, qui, dans certains pays,

The trial has clearly shown the possibility of
effecting savings in the total costs of a campaign
by a reduction in drug dosage provided a cheap
method can be found for treatment of the residual
cases. If it is true that domiciliary treatment pro-
duces better results than hospital treatment, then
it may seem an advantage, as mass campaign
strategy, to administer relatively low doses to all
patients at the beginning of the campaign and, as a
second step, subsequently to treat the uncured
and new cases at local treatment centres at a suitable
time and place. The trial has therefore posed a
few new questions for which scientific answers
should be sought before an effective and economic
plan for a mass campaign can he said to have been
perfected. The following questions are considered
deserving of further study.

1. How far can the dosage be further reduced
without lowering the cure rate of patients?

2. Does domiciliary treatment of patients pro-
duce better cure rates than hospital treatment?

3. Considering that the effect of local treatment
of the scalp tends to be lost with the lapse of time,
what risk is involved if it be left out in mass cam-
paigns ?

4. How does the concentration of griseofulvin
vary with time in the blood? This study will provide
useful information on the possibility of reducing
the dosage during mass campaigns.

5. Is it possible administratively and worth while
from the curative point of view to prolong the dura-
tion of drug administration from four weeks to,
say, six or eight weeks?

6. Since the trial was limited to tinea capitis
caused by T. violaceum the investigation should be
expanded to cover other dermatophyte infections
of the scalp, particularly tinea capitis favosa.

Finally, it may be added that, although on
account of differences in the duration of treatment
and in the schedules used-our trial is not com-
parable with the griseofulvin mass treatment trial
recently carried out in Israel (Ziprkowski et al., 1960),
the results obtained in the two trials clearly show
that griseofulvin is suitable for mass treatment in field
campaigns in areas where tinea capitis is endemic.

UMt

est un probleme de sant6 publique parmi la jeunesse
surtout. L'auteur decrit les resultats d'une campagne
effectuee avec l'aide de l'OMS en Yougoslavie, durant
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laquelle devaient etre precisees les doses convenant au
traitement de masse, les mesures a prendre pour abaisser
le reservoir de l'infection a un niveau negligeable, et
l'opportunite de completer le traitement antibiotique
par le traitement local du cuir chevelu.
Le traitement a et applique A 495 cas de teigne A

Trichophyton violaceum, au sein d'une population de
4106 habitants, d'une zone d'endemicite. Une dose
relativement faible, soit 25 mg de griseofulvine par kg de
poids corporel, administree une fois par semaine pendant
4 semaines, a assure la guerison clinique de 95% des cas,

constatee 6 mois apres la fin du traitement. Le traitement
des contacts familiaux n'a pas eleve la proportion des
guerisons. En revanche, le traitement local complemen-
taire par application de fongicides et lavage du cuir
chevelu a augmente le taux des guerisons. La difference
entre les guerisons sans et avec traitement local etait de
46,8% en faveur du second, sit6t apres la fin du traite-
ment, mais de 9,9 % seulement apres 6 mois. Les malades
soignes A domicile ont gueri en plus grand nombre que les
malades recevant le meme traitement, a l'h6pital. Cette
constatation est A verifier lors d'une prochaine campagne.
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