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Few widespread diseases show such marked local differences in communitypatterns as
does trachoma; these differences occur not only in over-all prevalence but also in the mean
age at onset, the age distribution ofthe evolutive stages and the role ofassociated infections.
These are among thefactors which determine the relativefrequency ofinfections, reinfections
and superinfections, and influence the long-term effects ofa collective-treatment programme,
especially when treatment is restricted to a circumscribed segment of the community.

A therapeutic trial, carried out on first-grade primary-school children in Taiwan, gave
immediate results in terms of rate of cure which were closely similar to those of an earlier
trial on children in the same age-group in Morocco. However, I year after the withdrawal
of treatment, the net reactivation rate was more than 25 % in the Taiwan group compared
with less than 2 % in the Morocco group. Therapeutic trials in new territories should there-
fore be followed up for a sufficient length of time to assess the long-term therapeutic and
prophylactic value of the treatment regimen in the population group concerned. The applica-
tion of a clinical scoring system to the data from the Taiwan study provided an effective
means for measuring changes in a pleomorphic disease picture which are not apparent from
simple rates of cure.

INTRODUCTION

Numerous trials for testing the relative merits of a
drug or treatment schedule in trachoma therapy
have been reported. To the present authors' know-
ledge, however, none of these trials was pursued for
a sufficient length of time after the withdrawal of
treatment to permit an evaluation of the long-term
effects of a given therapy in a circumscribed segment
of a community.

In 1959 a therapeutic trial was initiated in Taiwan.
The trial was prompted by the failure of an island-
wide school treatment programme, which had been
in operation since 1954, to reduce appreciably the
number of active cases of trachoma. It was not
known whether the poor results were due to initially
low rates of cure (inadequate treatment schedule or
partial resistance of local trachoma-inclusion-con-
junctivitis (TRIC) agent strains to the antibiotic
used) or to a high rate of reinfection after cure.
The standard course of treatment employed in the
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Taiwan school campaign consisted, up to the time of
the trial, of the local application of 1 % chlortetra-
cycline ointment twice daily for 48 consecutive
school days, i.e., 8 weeks. By that time, however, an
extensive clinical trial in Morocco had proved that
an " intermittent schedule" of antibiotic treatment
(application twice daily on 3-5 consecutive days
each month for 6 months) was at least as effective
as and more economical than the "continuous
schedule" used in Taiwan (Reinhards, Weber &
Maxwell-Lyons, 1959). There were indications,
moreover, that tetracycline was more effective than
chlortetracycline (Mitsui, Yamashita & Hanabusa,
1955) but this superiority had not been confirmed.
The objectives ofthe trial were therefore as follows:
(1) To determine the susceptibility of the types of

trachoma occurring in schoolchildren in Taiwan to
treatment with antibiotics.

(2) To assess the relative merits of tetracycline
hydrochloride and chlortetracycline ophthalmic oint-
ment administered according to (a) the intermittent
schedule and (b) the continuous schedule of treat-
ment.
The trial included children in the first grade of

primary schools in central and southern Taiwan
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where trachoma was highly endemic and where a
community control programme was not in operation.
An initial case-finding examination was carried

out on over I 000 children. Active cases of trachoma
were divided at random on a school-class basis into
7 groups of approximately 500 children each and the
following regimens were allocated, again, at random,
to the groups:

(1) Controls-no treatment administered
Group 1

(2) Intermittent-treatment schedule-local applica-
tions twice daily on 5 consecutive days every 4 weeks
for 6 cycles

Group 2: tetracycline hydrochloride 1 % oint-
ment

Group 3: chlortetracycline 1 % ointment
Group 4: placebo (inert ointment base)

(3) Continuous-treatment schedule-local applica-
tions twice daily for 48 or 60 consecutive school days

Group 5: chlortetracycline 1% ointment for
48 days

Group 6: chlortetracycline 1% ointment for
60 days

Group 7: placebo (inert ointment base) for
60 days

The different regimens were started at appropriate
dates so that all courses of treatment were completed
at approximately the same time. Because of an out-
break of bacterial conjunctivitis during the first and
second cycles in the group under the intermittent-
placebo schedule, both placebo groups (groups 4 and
7) were withdrawn from the trial (Grayston et al.,
1961).
An evaluation carried out in 1960 disclosed a

markedly higher rate of cure in the treated groups
than in the untreated controls and established, in
terms of cure rates, the superiority of the inter-
mittent schedule over the continuous schedule and,
within the intermittent schedule, the superiority of
tetracycline hydrochloride over chlortetracycline. The
follow-up of the continuous-treatment groups was
discontinued after the re-examination late in 1960.
The present study is limited to the follow-up for

4 years of the children in the intermittent-treatment
and control groups. A weighted version of the clinical
scoring system recommended by the Fourth WHO
Scientific Group on Trachoma Research (1966) and
developed by the authors (Assaad & Maxwell-Lyons,
1967a) is used as a tool for depicting change in the
disease pattern with time.

OBJECTIVES

The objectives of the study were as follows.
(1) To determine the long-term effect of collective

treatment of trachomatous schoolchildren in Taiwan
while leaving the remainder of the community un-
touched by an organized control programme.

(2) To test the use of a clinical scoring system in
evaluating a comparative therapeutic trial.

METHODS AND PROCEDURES

The intermittent-treatment groups (groups 2 and 3)
and the control group (group 1) were each divided
into 2 approximately equal parts by simple random
selection on a school-class basis. One part of the
control group, selected at random, was excluded
from the trial; 5 new subgroups of almost equal size
(approximately 250 children in each) were thus
constituted.

In 1961, a second course of treatment was given
to uncured patients in one of the subgroups, chosen
at random, ineach of the two treatment regimens. The
others were left without further treatment. The sub-
groups and allocations were thus as follows:

(1) Controls
(2) Tetracycline hydrochloride 2-course treatment

(TET x 2)
(3) Tetracycline hydrochloride 1-course treatment

(TET x 1)
(4) Chlortetracycline 2-course treatment (CHL x 2)
(5) Chlortetracycline 1-course treatment (CHL x 1)
The treatment was administered to the children

either by the class teacher or, when one was available,
by the school nurse. The treatment of the specified
groups of children and the withholding of treatment
from all others was rigorously supervised by the
Trachoma Control Centre, Provincial Health Depart-
ment, and the staff of the Provincial Education
Department, Taiwan.
The communities from which the children in the

trial were drawn had no organized control pro-
gramme either before the initiation of the trial or dur-
ing the 4 years offollow-up. The schools in these com-
munities had, however, participated in the island-
wide school campaign since its inception in 1954. No
treatment was given to the controls during the entire
period of follow-up. No additional treatment was
administered to the antibiotic groups beyond that
prescribed for the trial.
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Clinical examinations were carried out in the latter
months of 1961, 1962 and 1963. The case-finding
and the first 2 follow-up examinations were con-
ducted by one ophthalmologist while the follow-up
examinations in 1962 and 1963 were conducted by
another. These two ophthalmologists had worked
together in an extensive trachoma survey in Taiwan
in 1960-61 (Assaad & Maxwell-Lyons, 1967b). All
examinations were carried out with the aid of a
monocular loupe, an ordinary electric-light source
and a condensing lens. The clinical findings were
recorded on the standard WHO-UNICEF individual
record card.
The double-blind character of the trial was main-

tained throughout and entailed two measures.
(1) The replacement of the proprietary labels on

the ointment containers with plain labels bearing
only code numbers (the code was not divulged to
those concerned with treatment or examination).

(2) The withholding of the findings of previous
examinations from the ophthalmologists by provid-
ing highly trained " recorders " who entered on the
record cards the clinical findings dictated by the
ophthalmologist.

Included in the present study are only those chil-
dren who attended all 5 clinical examinations, on
whom full information on trachoma stage and physi-
cal signs was available, and who (in the treatment
groups) received 90% or more of the treatment
prescribed (whether in 1 or 2 courses).

In the analysis of the findings, in addition to
calculating the relative frequency of the evolutive
stages, the scoring system set out in the Appendix
Table was applied to the different degrees ofinvolve-
ment of the conjunctiva and cornea.
For convenience, the 4 follow-up examinations

(1960, 1961, 1962 and 1963) will be referred to as
FU/1, FU/2, FU/3 and FU/4, respectively.

FINDINGS

The cases included in the trial came from a
" population " of first-grade primary-school children
with an active trachoma rate of 40%-50% (see
Table 1).

Cases included in the present study amount to
more than 70% of the active trachoma diagnosed on
entry to the trial in 4 of the 5 subgroups. In the fifth,
the CHL x 1 subgroup, only 62% qualified for the
study. The greatest loss in this subgroup was in-
curred during the first follow-up period-approxim-
ately 17% failed to attend FU/1. The loss of about

TABLE 1
NUMBER AND PERCENTAGE OF ACTIVE CASES
OF TRACHOMA FOUND IN THE 5 SUBGROUPS

AT THE INITIAL EXAMINATION

Initial examination

Subgroup N Active Tr cases
No. examined

No. %

Controls 695 281 40.4

TET x 2 518 248 47.9

TETx1 608 248 40.8

CHLx2 677 274 40.5

CHLx1 651 293 45.0

30% of cases during the over-all period of 4 years is
attributed mainly to the yearly withdrawal from
school of a number of children.

In the treated groups a negligible number of
children attending FU/l had received less than 90%
of the prescribed 60 applications in the first course,
i.e., 3 in TET x 2 subgroup, 4 in TET x 1 subgroup,
3 in CHL x 2 subgroup and 2 in CHL x 1 subgroup.
Among patients attending FU/2, all children to whom
a second course of tetracycline hydrochloride was
prescribed had 90% or more of the treatment,
while of those to whom a second course of chlor-
tetracycline was administered 4 children had less
than 90% of the treatment.
The total number of cases on which information on

the stage of trachoma or a physical sign was lacking
in at least 1 examination amounted to 8-i.e., 2 in
TET x 2 subgroup, 4 in TET x 1 subgroup, and 1
each in CHL x 1 and CHL x 2.

Notwithstanding the unequal loss of cases over the
4 years, the 5 subgroups under study still retained
their homogeneity with regard to the relative fre-
quency of stages I, II and III at the initial examina-
tion, i.e., on entry to the trial (Tables 2 and 3). The
relative frequency of cases showing, on entry to the
trial, different degrees of involvement of the con-
junctiva by follicles or scars, and of the cornea by
the 2 elements of pannus, neovascularization and
infiltration, showed some variations among the
groups. These variations were relatively most
marked in degree of involvement of the conjunctiva
by follicles in stage II. It is, however, hard to draw
conclusions, e.g., CHL x 1 subgroup had the lowest
proportion of stage II F1, but had, on the other hand,
the highest relative frequency of stage III F1C1.
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TABLE 2
RELATIVE FREQUENCY OF TRACHOMA EVOLUTIVE STAGES BY TREATMENT GROUP,

AND INITIAL AND FOLLOW-UP EXAMINATIONS

Evolutive stages
Clinical Treat- Total
examina- ment No. of I II ll IV

tion group cases _

Control 208 99 47.6 38 18.3 71 34.1 - -

TETx 2 191 92 48.2 33 17.3 66 34.6 - -

t95a9) TET x 1 178 86 48.3 35 19.7 57 32.0 - -

CHLx2 207 95 45.9 40 19.3 72 34.8 - -

CHLx1 182 78 42.9 30 16.5 74 40.7 - -

Control 208 10 4.8 31 14.9 118 56.7 49 23.6

TETx2 191 1 0.5 14 7.3 51 26.7 125 65.4
First

follow-up TETxl 178 2 1.1 12 6.7 53 29.8 111 62.4

CHLx2 207 1 0.5 11 5.3 69 33.3 126 60.9

CHLxl 182 3 1.6 16 8.8 56 30.8 107 58.8

Control 208 0 0.0 35 16.8 62 29.8 111 53.4

TETx2 191 0 0.0 15 7.9 56 29.3 120 62.8
Second
follow-up TETxI 178 2 1.1 17 9.6 56 31.5 103 57.9

(1961)
CHLx2 207 0 0.0 28 13.5 49 23.7 130 62.8

CHLx1 182 4 2.2 33 18.1 50 27.5 95 52.2

Control 208 3 1.4 39 18.7 68 32.7 98 47.1

TETx2 191 12 6.3 28 14.7 77 40.3 74 38.7
Third

follow-up TETxl 178 9 5.1 26 14.6 60 33.7 83 46.6
(1962)

CHLx2 207 6 2.9 34 16.4 62 30.0 105 50.7

CHLx1 182 6 3.3 29 15.9 60 33.0 87 47.8

Control 208 8 3.8 35 16.8 67 32.2 98 47.1

TETx2 191 13 6.8 25 13.1 77 40.3 76 39.8
Fourth

follow-up TET x 1 178 7 3.9 28 15.7 73 41.0 70 39.3

CHLx2 207 6 2.9 33 15.9 70 33.8 98 47.3

CHLxl 182 16 8.8 21 11.5 60 33.0 85 46.7

The average score per case in the 5 subgroups- edly higher proportion of TrIV-and a correspond-
namely, control, 4.45; TET x2, 4.33; TET x 1, 4.24; ingly lower relative frequency of active stages-in
CHL x 2, 4.35; CHL x 1, 4.68-reflects these varia- the antibiotic-treatment groups compared with the
tions and demonstrates that they are of a minor control subgroup, the antibiotic-treatment subgroups
nature. being homogeneous among themselves (Tables 2 and
The 5 subgroups lose their homogeneity in respect 3). The heterogeneity of the 5 subgroups is retained

of the relative frequency of trachoma by stage at at FU/2. However, at this examination, the treated
FU/1. The loss of homogeneity is a result of a mark- subgroups are no longer homogeneous, the hetero-
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TABLE 3
TEST OF HOMOGENEITY BY PROPORTIONATE

DISTRIBUTION OF TRACHOMA EVOLUTIVE STAGES

Degrees
Examination x' of Significance

freedom

All subgroups (control, TET x2, TET xl, CHL x2, CHL xl)

Initial 1959 3.71 8 P >0.50

Follow-up 1960 >50 12 P <0.01

1961 29.01 12 P <0.01

1962 15.51 12 P=0.20-0.30

1963 18.18 12 P=0.10-0.20

"Antibiotic" subgroups
(TET x2, TET x1, CHL x2, CHL x1)

Follow-up 1960 5.79 9 P >0.50

1961 21.07 9 P=0.01-0.05

Tetracycline HCI subgroups (TET x2, TET x1)

Follow-up 1960 0.89 3 P >0.50

1961 2.97 3 P=0.30-0.50

Chlortetracycline subgroups (CHL x2, CHL x1)

Follow-up 1960 3.23 3 P=0.30-0.50

1961 8.29 3 P=0.01-0.05

geneity stemming from a significant difference be-
tween the CHL x 2 and CHL x 1 subgroups; the
2 TET subgroups remain homogeneous. The 5 sub-
groups regain their homogeneity at FU/3; irrespec-
tive of a past history of treatment, trachoma stages
in the treated groups acquire the same relative fre-
quency as in the control subgroup.
The follow-up of cases shows that the effect of

treatment registered at FU/l is soon dissipated by a

high rate of spontaneous cure among the controls
coupled with a high rate of reconversion from healed
to active trachoma among the treated subgroups.
During the course of the 4-year follow-up period,

the transition from active to healed and the recon-
version from healed to active trachoma present 16
possible sequences ranging from active throughout to
healed throughout this period (Table 4). Of these
16 sequences, however, 7 account for more than 85%
of the total number of cases in any one group.
The percentage of cases in the control subgroup

which remained active throughout the 4 years is at
least double that of the 2-course treatment groups;

the TET x 2 subgroup had the lowest percentage of
such cases. The 1-course treatment subgroups show
percentages lying between those for the control and
2-course subgroups, although nearer to the latter.
Conversely, cases reported healed in FU/1, and diag-
nosed healed throughout thereafter, are markedly
less in the control subgroup.

In general, cases diagnosed healed in 1 follow-up
examination and reconverting to activity in a sub-
sequent examination are more frequently encoun-
tered in the treatment subgroups than in the control
subgroup.

Individual cases within the follow-up-outcome se-
quences undergo frequent interchange of stage (Fig. 1
and 2). In general, TrI and TrII cases which fail to
heal over 1 or more follow-up periods tend to pro-
gress to TrIII; TrIV cases reconverting to activity
may take the form of Trl, TrII or TrIll, the last
predominating.
The average score per case, given in Table 5, for

the total number of cases in each of the 5 sub-
groups shows the marked difference between the
control and the treated subgroups at FU/1 and the
subsequent approach of the scores of the control to
the treated subgroups.
Within the above-mentioned 7 follow-up sequen-

ces, the average scores per case show, within limited
variations, the same pattern irrespective of treatment
(Fig. 3). Cases diagnosed as active at FU/I show a
rise in score. Cases diagnosed as healed in 2 con-
secutive follow-up examinations show a progressive
drop in score.

DISCUSSION

The principal finding in the present trial on pri-
mary-school children in Taiwan is that 1 year after
withdrawal of therapy, the treated groups, irrespec-
tive of the immediate results of treatment, had
reverted to a relative distribution of evolutive stages
of the disease similar to that in the untreated controls
and representing in the treated groups an astonish-
ingly high net reactivation rate of more than 25 %.

Irrespective of later outcome, cases diagnosed as
healed at FU/1 account for a high proportion of the
total number of cases in the treated groups. However,
a lasting effect in terms of maintenance of the healed
state is offset by the high proportion of cases recon-
verting to activity as shown in Table 6. The highest
proportion of cases reported healed at FU/1 and
reconverting to activity at a later date is encountered
in the TET subgroups; the lowest is encountered in
the control group. Furthermore, it is noted that in the
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TABLE 4
CLASSIFICATION OF CASES BY OUTCOME AT REPEATED FOLLOW-UP EXAMINATIONS

Outcome a in follow-up Relative frequency of cases in the subgroups
examination in years Controls TET x2 TET x 1 K_CHL x2 CHLxl

1960 |T1961 [1962 19631 No. % No. % No. % No. % No. %

A A A A 80 38.5 32 16.8 41 23.0 41 19.8 44 24.2

A A A H 5 2.4 4 2.1 1 0.6 0 0.0 7 3.8

A A H A 1 0.5 0 0.0 0 0.0 3 1.4 2 1.1

A A H H 5 2.4 1 0.5 3 1.7 1 0.5 3 1.6

A H A A 9 4.3 12 6.3 5 2.8 11 5.3 3 1.6

A H A H 3 1.4 1 0.5 0 0.0 3 1.4 0 0.0

A H H A 7 3.4 6 3.1 0 0.0 5 2.4 2 1.1

A H H H 49 23.6 10 5.2 17 9.6 17 8.2 14 7.7

H A A A 5 2.4 29 15.2 29 16.3 26 12.6 23 12.6

H A A H 0 0.0 4 2.1 0 0.0 1 0.5 5 2.7

H A H A 0 0.0 0 0.0 0 0.0 1 0.5 1 0.5

H A H H 1 0.5 1 0.5 1 0.6 4 1.9 2 1.1

H H A A 4 1.9 28 14.7 17 9.6 17 8.2 11 6.0

H H A H 4 1.9 7 3.7 2 1.1 3 1.4 2 1.1

H H H A 4 1.9 8 4.2 16 9.0 5 2.4 11 6.0

H H H H 31 14.9 48 25.1 46 25.8 69 33.3 52 28.6

208 100.0 191 100.0 178 100.1 207 99.8 182 99.7

a A = active; H = healed.

TET subgroups, in which the highest cure rates were
obtained in the first follow-up, a second course of
treatment adds relatively little to the proportion of
healed cases. In contrast a significant difference is
obtained between the 2 CHL subgroups (Tables 2
and 3). In the control subgroup most of the spontane-
ous healing occurs in the second year.
A graphic presentation of progression or regres-

sion through the 4 evoliitive stages within the 16
possible follow-up-outcome sequences (Fig. 1 and 2)
is helpful in demonstrating the frequent interchange
among stages. Some of these changes (e.g., TrIII
diagnosed as Trl in a subsequent follow-up) are
probably attributable to observer variation in a
double-blind experiment design. However, these cases
are few in number, which demonstrates, if anything,
-that both intra- and inter-observer non-systematic
variation did not play a major role in this particular
trial. The finding that Trl, having disappeared

completely from the control and 2-course treatment
subgroups at FU/2, appears again in these subgroups
at FU/3 and FU/4, suggests that reconversion to
activity is due to reinfection rather than to relapse.
An attempt to follow cases in terms of stage and

severity of lesions resulted in an enormous amount
of cross-tabulations 1 which precluded an intelligible
analysis of the data. On the other hand, the applica-
tion of the scoring system (1) provided a single
quantitative measure at any one point in time of the
complex progression or regression process in the
disease picture, and (2) indicated areas for further
study.
The application of scores to cases in the different

follow-up sequences (Fig. 3) demonstrates clearly
that treatment did not alter the progression or re-
gression, and the accompanying severity, of a given

1 The tables have been deposited in the WHO Library.
Single copies may be obtained on request.
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FIG. 1
FOLLOW-UP OF CASES BY STAGE AND ACTIVE-HEALED SEQUENCE: a CONTROL GROUP
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1960 -_ 1961 _ 1962 _ 1963
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a Only values for the control and TETx2 subgroups are given here and in Fig. 2; values for the other subgroups have been

deposited in the WHO Library; single copies may be obtained on request.

sequence but rather changed the relative proportion
of cases in the various sequences.
The study shows, moreover, the remarkable ten-

dency (at least in trachoma as it occurs nowadays in
Taiwan) for healed cases, provided they remain healed
for over a year, to lose all signs of past infection. A
similar tendency is seen in Trlll cases that are pre-
destined to heal early and remain healed (sequence:
active-healed-healed-healed) and which pass from
TrIll F1Cj to TrIV CO.'
The study shows furthermore that irrespective of

stage or degree of pathology a case may be destined
to prolonged activity, an early lasting cure or to any
course in between.

1 The apparent high score in the TETx2 subgroup at
FU/2, FU/3 and FU/4 is due to 1 case (out of a total of 10)
diagnosed as C, throughout the trial. The score of 4 (2')
assigned to this type of lesion is absorbed when the other
cases also'have high scores, but raises the average when the
other score is minimal. No equivalent case is seen in the other
subgroups.

This raises the question, what are the factors that
preclude healing in one case, favour lasting cure in
another, and engender reconversion to activity in yet
another ?
There is accumulating evidence that healing in

trachoma is more pronounced in areas of low
endemicity than in those of high endemicity. This
would support the view that a single infection may
result in a relatively mild self-limiting disease while
repeated infections, depending on their frequency
and spacing, either maintain activity with increasing
gravity or lead to reconversion to activity in those
spared for a time to heal.

It is worth considering here the findings and ex-
perience in another area and comparing them with
those from Taiwan.

In North Africa, where trachoma is highly ende-
mic, the disease is invariably contracted in early
childhood and peak prevalence of the active stages

6



F. A. ASSAAD, F. MAXWELL-LYONS & T. SUNDARESAN

FIG. 2
FOLLOW-UP OF CASES BY STAGE AND ACTIVE-HEALED SEQUENCE: a

TETRACYCLINE HYDROCHLORIDE 2-COURSE TREATMENT GROUP

19601961 19621963
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1960 _ 1961 -_ 1962 -_ 1963
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Active -_ Heoled_- Healed -_ Healed

Healead-o Active -_. Active"-e.Actlve

Healed--w Active -7JActive -_ Healed
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Healed--_ Healed -b Healed-Jw Healed

Wio 80528

a Only values for the control and TET 2 subgroups are given here and in Fig. 1; values for the other subgroups have been
deposited in the WHO Library; single copies may be obtained on request.

is thus reached at a very early age. Moreover, there
is evidence that, in this region, the principal source

of infection is in the pre-school age-group; i.e.,
the young children with highly active trachoma
pass the infection to infants traditionally left in their
charge. Superinfections with trachoma, associated
with and aided by seasonal epidemics of bacterial
conjunctivitis, are probably very common during
the pre-school period (Wilson, 1945), but, possibly
because of change of habits and environment, they
become relatively infrequent during school years. For
example, in a therapeutic trial in Morocco, among
1500 children declared cured after treatment and re-

examined 1 year later, the rate of reinfection-plus-
relapse was less than 2% (Reinhards, Weber &
Maxwell-Lyons, 1959). Under these epidemiological
conditions, collective treatment of trachoma at
school-age has a very limited effect in reducing the

TABLE 5
AVERAGE SCORE PER CASE IN 1960-63
FOR EACH OF THE 5 SUBGROUPS

Subgroup 1960 1 1961 1 1962 1963Subgroup FU/l FU/2 FU/3 FU/4

Control 4.45 2.20 2.35 2.39

TET x 2 3.02 2.03 2.68 2.72

TETx 1 3.07 2.13 2.25 2.62

CHLx2 3.15 1.87 2.20 2.33

CHLx1 3.36 2.41 2.47 2.55

pool of infection but it can, nevertheless, play an

important role in halting the disease in the great
majority of cases before disabling complications set

1959

0

ooe

00ooe

ooooe
a_

O TrI
9 Tril
*D Trill
* TrIV
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FIG. 3
AVERAGE SCORE PER CASE IN 7 FOLLOW-UP SEQUENCES a

Control TETx2
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TABLE 6
NUMBER OF HEALED CASES OF TRACHOMA FOUND
TO BE ACTIVE IN A SUBSEQUENT EXAMINATION

Subgroup | No. healed [Active in a subsequent FUSubgroup at FU/l

Control 49 18 36.7

TET x 2 125 77 61.6

TET x1 111 65 58.6

CHLx2 126 57 45.2

CHLx1 107 55 51.4

in; the risk of subsequent reinfection is apparently
relatively small. In the light of this knowledge, large-
scale school treatment programmes have become
routine practice in many countries of North Africa
and the Middle East.

In sharp contrast to the above findings, an island-
wide epidemiological survey of trachoma in Taiwan
in 1960-61 disclosed markedly different levels of
endemicity in different, and sometimes neighbouring,
communities and, within each local over-all preva-
lence rate (whatever its level), the peak prevalence of
active disease was constantly found in the 15-19-year
age-group. The load of recent and progressive lesions
(TrI and Trll) was predominantly in the pre-school
and school age-groups. It was clear, moreover, that
in Taiwan the risk of infection is maintained through-
out life although there appears to be a wide range of
varying risk and spacing of infections (Assaad &
Maxwell-Lyons, 1966).
Had these facts been known earlier, grave doubts

would have been cast on the usefulness of the Taiwan
school treatment programme per se. It remained for
the long-term controlled therapeutic trial described
here to prove the inadequacy, in the prevailing
epidemiological situation, of restricting treatment to
a circumscribed segment of the community.

In the light of the findings of the epidemiological
survey and therapeutic trial the Taiwan trachoma-
control project was redesigned with the objective,
in principle, of treating all active cases on the island-
by case-finding and selective treatment in. the areas

of moderate and low endemicity and by mass-treat-

ment in areas of high endemicity. This complex and
highly organized operation was commenced in 1962
and has been pursued with commendably high stand-
ards of performance and close adherence to time-
tables. A small-scale interim evaluation carried out
in 1966 indicated a marked and sustained difference
between the treated and control communities. A
full-scale evaluation of the project is planned to
commence late in 1968.

CONCLUSIONS

In trachoma, the rates of spontaneous cure and of
reactivation after cure (spontaneous or post-treat-
ment) have been shown to vary greatly in different
communities. Consequently, although the immediate
results of a given treatment schedule may be nearly
similar in different communities, the long-term
results may differ widely-particularly when treat-
ment is restricted to a circumscribed segment of the
population. Thus, routine treatment of trachomatous
schoolchildren in primary schools, without organized
collateral treatment of the population as a whole, has
given good, and seemingly lasting, results in Morocco
but has proved a failure in Taiwan.
A knowledge of the basic epidemiology oftrachoma

and associated infections in the community provides
indications concerning the type of control measures
that are likely to succeed. Nevertheless, clinical trials
in new territories should be continued with follow-up
examinations, preferably at the same season of
the year, for a sufficient length of time to assess the
long-term therapeutic and prophylactic value of the
treatment regimen in the population group or groups
concerned. An untreated control group is essential
in an initial trial of this kind because of the un-
predictable rate of spontaneous cure.
With the above base-line information, subsequent

comparative trials with a new drug or with a different
treatment schedule need only be concerned with
immediate cure rates. Controls in this case would
consist of groups submitted to one or more of the
already established treatment regimens.

It is further concluded that in the analysis of data
from a trachoma clinical trial the use of a suitable
clinical scoring system provides an easy and effective
method for measuring complex changes in a pleo-
morphic disease picture-changes which are not
apparent in simple rates of cure and activity.
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RtSUM1E

Un nouvel essai therapeutique a ete entrepris a Taiwan,
en 1959, apres que le programme de traitement des eco-
liers (application locale d'une pommade 'a la chlorte-
tracycline pendant 8 semaines) mene sur l'ensemble de
l'ile depuis 1954 en vue de reduire massivement le nombre
des cas de trachome evolutif, se fut solde par un echec.
On n'a pas pu determiner si les resultats obtenus etaient
mediocres parce que la proportion initiale des guerisons
etait faible, ou parce qu'il y a eu une proportion elev&e de
reinfections apres guerison.

L'essai a porte 5ur de jeunes ecoliers, dans le centre et
le sud de Taiwan. Dans cette region, ou l'endemicite du
trachome etait tres forte, la population ne beneficiait
d'aucun programme collectif de lutte contre la maladie.
Apres une enquete de depistage, les cas de trachome evo-
lutif ont W repartis en groupes d'environ 500 enfants
chacun, auxquels ont e attribues, au hasard, divers
schemas de traitement: continu ou intermittent, par la
tetracycline ou par la chlortetracycline; on a egalement
constitue un groupe de temoins non traites.
La presente etude se bome a analyser les donnees

recueillies durant les quatre annees de surveillance aux-
quelles ont et soumis les enfants qui ont requ un traite-
ment intermittent et ceux du groupe temoin. Elle avait
pour objectif: a) de determiner l'action a long terme d'une
therapeutique antitrachomateuse collective appliquee aux
ecoliers de Taiwan, sans que le reste de la population
beneficie d'un programme organise de lutte contre la
maladie; b) de verifier l'utilite d'un systeme de notation
des signes cliniques pour l'evaluation d'un essai thera-
peutique compare.

Les deux groupes soumis au traitement intermittent et
le groupe temoin ont ete divises chacun en deux fractions
approximativement egales par une selection aleatoire
simple fondee sur la classe. Une fraction du groupe
temoin, choisie au hasard, a ete ecart6e; 5 sous-groupes
d'environ 250 enfants chacun ont ete ainsi constitues. Pour
chaque schema de traitement, les cas non gueris d'un sous-
groupe choisi au hasard ont beneficie d'une seconde serie
de soins.
Des examens cliniques ont ete pratiqu6s au cours des

derniers mois des annees 1961, 1962 et 1963. La methode
a double anonymat a 6te utilis6e pendant toute la dur6e
de l'essai. Lors de l'analyse des donn6es recueillies, on a

calculd la frdquence relative des stades evolutifs et, en
outre, applique le systeme de notation decrit dans
l'annexe aux differents degres d'atteinte de la conjonctive
et de la cornee.

Pendant les quatre annees de surveillance, on a constate
que le passage de la forme evolutive a la guerison et le
processus inverse pouvaient presenter 16 types d'evolu-
tion differents allant du maintien du caractere evolutif
jusqu'au maintien de la guerison durant toute la periode
consideree. De ces 16 possibilites, toutefois, sept repre-
sentent plus de 85% du nombre total des cas dans n'im-
porte quel sous-groupe.
Le fait le plus important qui ait ete revele au cours de

l'essai est que, un an apres l'interruption du traitement,
les groupes traites, quel qu'ait ete l'effet immediat de la
therapeutique, presentaient a nouveau une repartition
relative des stades evolutifs analogue a celle des groupes
non traites, et correspondant au taux, assez etonnant, de
plus de 25% de reactivations. 11 ressort en outre de l'etude
que, quel que soit son stade ou sa gravite initiaux, un cas
peut suivre tous les types d'evolution entre la guerison
precoce et durable et le maintien prolonge du caractere
evolutif. Aussi est-on amene 'a se demander quels sont
les facteurs qui empechent la guerison dans un cas, favo-
risent une guerison durable dans un autre et, dans un
troisieme, provoquent une reactivation du trachome.
Ces constatations sont en nette opposition avec celles

qui ont ete faites dans d'autres regions d'endemicite du
trachome, comme le Maroc par exemple.

Etant donne les variations des caracteristiques epide-
miologiques de la maladie, les essais cliniques entrepris
dans des secteurs nouveaux devraient etre suivis d'exa-
mens de controle, pratiques de preference a la meme
periode de l'annee, et d'une duree suffisante pour per-
mettre d'evaluer l'efficacite prophylactique et therapeu-
tique a long terme d'un schema de traitement. I1 est egale-
ment indispensable, dans les etudes de ce genre, de cons-
tituer un groupe temoin de sujetsnon traites, car il y a une
proportion imprevisible de guerisons spontanees.

L'essai d6crit dans le present article prouve l'utilited'un
systeme de notation des signes pour mesurer les variations
du tableau clinique de cette maladie polymorphe, varia-
tions complexes que les taux de guerison et la proportion
des cas evolutifs ne peuvent 'a eux seuls mettre en evidence.
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APPENDIX TABLE
WEIGHTED SCORES ACCORDING TO PHYSICAL SIGNS

Score
Physical sign Symbol Degree of involvement

Immature follicles Mature follicles

(1) Conjunctiva:

Conjunctival follicles F Involving less than 1/3 of the surface area 1 2
on upper tarsal Involving 1/3-2/3 of surface area 2 4
conjunctiva Involving the entire surface area 3 6

Conjunctival scars C Deviation of upper tarsal conjunctival vessels, and/or
fine scattered superficial scars in upper tarsal con-
junctiva, or scars of any severity or extent in other
conjunctival sites

Moderate readily recognizable scarring with no
shortening or distortion of the upper tarsus 4

Dense scarring of the upper tarsal conjunctival tissue 9

Trichiasis and/or entropion 16

(2) Limbus and cornea:

Pannus; vessels V <1.0 mm extension 1
(measured from the 1.0 mm -2.0 mm extension 2
upper limbus) 2.0 mm -4.0 mm extension 3

4.0 mm -6.0 mm extension 4
>6.0 mm extension 5

Infiltration just beyond Minimal (seen only with monocular loupe) I
corneal vessels Barely recognizable by naked eye 2

Dense opacification 3

Corneal scars KOP Pupillary area involved, moderate visual loss a 4
Resulting in gross visual loss in one eye 9
Resulting in gross visual loss in both eyes (economic

blindness) 16

a Assessed by objective examination.
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