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NaPCP, which are required in disproportionately
high concentrations to kill mature snails when the
exposure time is reduced from 24 to 6 hours., h
An " all-or-none " type of action by dinex was

apparent in a number of instances, particularly in
6-hour exposures; that is to say, response ranging
from nearly complete survival to near-maximum
mortality would occur within two or three successive
close-interval concentrations. This, together with
poor reproducibility between replicates in other

instances, sometimes precluded computation of
LC60 or LC9o values.
Thus it appears that dinex fulfils the requirement

of relatively uniform action against an entire stage-
size array of Australorbis glabratus in both 6-hour
and 24-hour exposures. Furthermore, it meets the
criteria of practicability and economy of applica-
tion, in that chemical demand for a lesser exposure
time is not disproportionately great for any stage or
size of snail.

Effect of a Corticosteroid on the Course of Trachoma :
a Clinico-cytological Study

by SATNAM SINGH, WHO Medical Officer, Trachoma Control Pilot Project, Korat, Thailand,a and
K. C. AGARWAL, Reader in Bacteriology, Institute of Ophthalmology, Muslim University, Aligarh, India

Recognizing that there is no sure method of
knowing when the agent of trachoma is definitely
destroyed or rendered inactive, the WHO Expert
Committee on Trachomab laid down certain clinico-
cytological standards for determining criteria of
cure of trachoma. One such criterion was failure
of reactivation procedures, and, on the basis of
results then known, the Committee felt that the use
of cortisone and related steroids might lead to the
validation of such a test. If a reliable provocation
test could be developed it was felt that microscopic
examination for Prowazek-Halberstaedter inclu-
sions would become more important.

Freyche et al.c selected 50 patients with almost
completely cicatrized trachoma (i.e., Tr-lV), put
them on four instillations a day of cortisone acetate
suspension in saline (6.25 mg/ml), examined them
clinico-cytologically almost every other day, and
followed these patients for different lengths of time.
The results showed exceptional and mild clinical
reactivation (5 out of 50), but, on the other
hand, microscopic reactivation was characterized
by the appearance of rare inclusions (initial
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c Freyche, M. J., Nataf, R., Maurin, J. & Delon, P.
(1953) Clinical and laboratory research in connexion with a
criterion of cure in trachoma (unpublished working document
WHO/Trachoma/35).

and elementary bodies) or, more frequently, of
rickettsoid bodies. Reactivation always occurred
between the third and the eleventh day of cortisone
administration. On seven patients with stage III-IV
trachoma in whom activity was in doubt, Thygeson d
in 1953 used 2.5% cortisone acetate suspension at
short intervals of one to two houis and was able to
demonstrate abundant inclusions in four out of the
seven patients within a period of two to seven days
only; reappearance of inclusion bodies was followed
by clinical signs of activity in three out of the four
patients. Nataf et al.,e with a view to improving the
technique of the test, studied the effect of sub-
conjunctival cortisone (0.4 ml of 2% cortisone
acetate) given every three or four days to 46 patients
with trachoma of different stages: 11 with Tr-IV,
30 with Tr-I, Tr-II and beginning Tr-III, and five
with late Tr-III. Reactivation, clinical and/or
microscopic, was obtained in three out of the
11 Tr-IV patients, 18 out of 30 from the trachoma-
active group, and three of the five with late Tr-III.
The earliest of the reactivations was seen only after
the fifth subconjunctival injection. Bietti,f while
discussing the tests for the cure of trachoma, con-
cludes that among other mechanical and chemical

d Thygeson, P. (1953) Rev. int. Trachome, No. 4, p. 450.
e Nataf, R., Maurin, J. & Duplan, P. (1955) The use of

cortisone as a test ofcure and a " provocation test " in trachoma
(unpublished working document WHO/Trachoma/36).

f Bietti, G. B. (1957) Bull. Wld Hith Org., 16, 975.
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means employed, local steroids also can bring about,
to a more or less extensive degree, the reappearance
of inclusions if the cure has not been complete.
Ormsby et al.,9 using 2% cortisone every 2 hours,
were also able to demonstrate inclusions in pre-
viously inclusion-negative cases of inclusion con-
junctivitis.
On the basis of some preliminary observations by

one of us (S.S.), the reactivating role of local steroids
in trachoma could not be demonstrated. Available
reports also indicated ample room for more investi-
gations. The inability to reactivate a significant
proportion of grossly active cases (Tr-I, Tr-11 and
Tr-III) was difficult to understand. In spite of this,
the use of local steroids was not only coming to be
considered a reliable test for the cure of trachoma
but was being considered as a " provocation test "e
for the microscopic diagnosis of clinically doubtful
cases. Trachoma being a major cause of preventable
blindness in India, it was decided to set up a double-
blind control (placebo), clinico-cytological investi-
gation, to assess the role of local steroids on the
course of trachoma.

Material and methods
On 19 December 1960, a rural primary school

near Aligarh was visited, and, with the help of a
binocular loupe (x 21/2), children from 6 to 9 years
old were screened, and 60 suitable cases recorded
on WHO individual cards. The diagnostic criteria
adopted were those recommended by the WHO
Expert Committee on Trachoma.b In all the recorded
cases, slit-lamp examination of the upper limbus
was carried out and the extent of infiltration and
vascularization on the cornea recorded in milli-
metres. Later, a scraping from the upper tarsal
conjunctiva of the more inflamed eye was taken.
This was done in one sweep, with a rectangular-
shaped plastic cover-slip, and the material obtained
was drawn on a glass slide in the manner of a blood
film.
Of 60 cases thus recorded, three were of Tr-I,

eight of Tr-II, 37 of Tr-III and 12 of Tr-IV; the
Tr-IV cases recorded appeared recently healed, for
they still showed mild papillary hypertrophy of the
conjunctiva, some also showing stray, flattened con-
junctival follicles. Patients in each trachoma stage
were alternated to form two nearly similar groups:
one for the trial of 0.5% prednisolone acetate in
soft paraffin (Predsolan, Glaxo), and the other-

Ormsby, H. B. et al. (1952) Amer. J. Ophthal., 12, 1811.

the placebo group-given sterile soft paraffin only.
For the purpose of this investigation the placebo
was also made available in sterile collapsible
tubes.
A trained therapeutist was detailed to stay at the

school to give thrice-daily applications of the appro-
priate preparation to each of the two groups of
children at 10.00, 13.00 and 16.00 hours. After three
days, i.e., after a total of nine applications of either
0.5 % prednisolone acetate or soft paraffin, a clinical
examination (including slit-lamp examination of the
upper limbus) was made of all patients, and the
findings were dictated to a record clerk, thereby
keeping the group identity of the patient unknown
to the examiner. At the same time, a second con-
junctival scraping was collected from each patient.
Ten more applications of the respective preparations
were given, spread over three to four days, and a
final, similar, clinical examination was conducted.
At the same time a third conjunctival scraping was
collected from every case.
The slides collected in all three examinations were

stained by the modified Giemsa technique h and a
blind examination of these was made by one of us
(K.C.A.). The Prowazek-Halberstaedter inclusions
were spotted under the low power (x 90) of a binocu-
lar microscope and later confirmed under an oil-
immersion lens (x 900). As a measure of con-
junctival inflammation, the intensity of cellular
exudate, composed of neutrophil polymorphs and
lymphocytes, in all the scrapings from each subject
was graded as " remained the same " "increased"
or " decreased ", in relation to the pretreatment
examination. The presence of other cells was ignored
for the purpose of this investigation.

Results
Table 1 clearly shows that on the basis of the

clinical picture alone or on that of the amount of
cellular exudate present, or taking both these
criteria together, no statistically significant difference
is seen between the prednisolone and the placebo
groups.
Among 28 prednisolone and 29 placebo patients

followed up to the end, only four showed the
presence of inclusions in one or more of their con-
junctival scrapings. Details of these four are given
in Table 2, and one is impressed by the almost
similar findings in both the prednisolone and the
placebo groups.

h Agarwal, K. C. (1959) Rev. int. Trachome, No. 3, p. 269.
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TABLE I

DIFFERENT TYPES OF REACTIVATION IN THE PREDNISOLONE AND PLACEBO GROUP BY TRACHOMA STAGE

Prednisolone group Placebo group

Trachoma Clinical Increased Clnc lncl Increased Clinico-
sae Patient No.ofappli- ecva cellular Clnc Patient No. ofappli- Clncl cellularstage |reaio. cations tiva-o exudate cytological No cation reactiva- exudat cytologicalNo. atios tin ony

exdate reactivation onlyins to ny
xdt eatvtoonly tinonyrecivto

Tr-l 1 19 _ _ 30 9 + -a

31 16 ---

8 18 -_ - 12 12 - --

Tr-ll 13 19 + _ - 19 Not followed up

22 16 _ _ - 24 19 - -_

40 19 - - 59 19 - -a

5 17 --- 4 19 - --

7 19 --- 6 17 - -+

10 19 - 9 14 ---

17 10 --- 16 3 +--

20 16 + _ - 18 16 - _

23 19 --- 21 10 ---

26 19 --- 25 19 - --

28 Not followed up 27 5 - - a

33 10 --- 29 19 - --

Tr-lI 36 16 _ _ - 34 19 _ _

41 16 --- 39 19 - +-

43 Not followed up 42 19- _

49 19 + -- 45 19 - +-

51 19 -- + 46 19 - +-

53 19 + _ - 50 19 - _

55 19 --- 52 16 - +-

57 19 + -- 54 19 ---

60 19 - - - 56 19 +--

58 7 +- -

3 16 - - - 2 19 ---

14 18 - - - 11 16 -+-

Tr-IV 32 13 - - - 15 15 -_

37 19 - - - 35 19 ---

44 13 - - - 38 19 - -+

47 16 - Oa - 48 15 - - +

Total 28 5 nil 2 29 4 5 3

a 0 = Conjunctival scraping not available for study.
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TABLE 2
PARTICULARS OF FOUR INCLUSION-POSITIVE PATIENTS

Patient Treatment No.of 1 Presence of inclusions
PaiNt. Treaten applica- Stage 1st 2nd 3rd

Np tions Examination Examination Examination

6 Placebo 17 Tr-lIl Nil + Nil

54 Placebo 19 Tr-lIl Nil Nil +

8 Prednisolone 18 Tr-ll ++ ++ Nil

60 Prednisolone 19 Tr-lIl + Nil +

Discussion

The unbiased division of the patients (with nearly
80% of them showing signs of active trachoma,
though of a relatively mild type) into two groups,
their blind clinical and microscopic assessment by
the same investigators before, during and after the
therapy, and the results obtained thereafter seem to
leave no doubt that 0.5% prednisolone acetate oint-
ment used three times a day over a period of one
week does not enhance the activity of trachoma even
where it is already clinically active.
With a view to excluding what might be considered

atypical behaviour of the prednisolone, as compared
with the other available local steroids, and to
excluding the possibility that the dosage used was
less than the optimum, three more clinic children
from 8 to 10 years of age and having Tr-I or Tr-IL
were given 1% hydrocortisone acetate drops in their
right eyes only every one to two hours. This treat-
ment was continued for three days; and clinical and
microscopic examinations done before treatment, on
the fourth day and finally on the seventh day
revealed no flare-up of the disease. Thus we seem to
be justified in concluding that the use of local
steroids does not enhance the activity of trachoma,
at any rate of the type prevalent in India.

In the absence of parallel controls, the study
carried out by Freyche et al.,c in which five out of 50
patients showed mild clinical reactivation and 11 out
of 50 showed microscopic reactivation, does not
seem to support the reactivating role of local
steroids. Further, the criteria of microscopic reacti-
vation used for the 11 patients were also based on
the presence of rickettsoid bodies, and with these
criteria not many workers have been able to agree.
Reactivation of only 18 out of 30 active cases

(Tr-I, Tr-II and Tr-III), as reported by Nataf et al.,
especially in the absence of parallel controls, also
does not lend much weight to the reactivating role
of steroids.

Mitsui's results (personal communication to
Thygeson d) on the study of a larger number of cases
have been equivocal. Collier (personal communica-
tion), on the basis of his team's experience in the
Gambia is also impressed by the failure oflocal steroids
to reactivate trachoma. However, among others,
Thygeson's d demonstration in four out of seven
Tr-III or Tr-IV patients of reappearance of abundant
inclusion bodies in steroid-treated eyes (one eye in
each of these patients was not given any treatment)
is to be noted.

Further control studies in different regions of the
world are needed to evaluate the reactivating role of
local steroids in trachoma. Now that the trachoma
virus can be harvested in quantity and is under
intensive study, it may turn out that steroids can
reactivate certain strains only. The feasibility of
studying the role of steroids in the multiplication of
the trachoma virus in tissue culture and in the
monkey keratoconjunctiva may also be considered.

Until more information is gathered, the use of
local steroids as a criterion for cure in trachoma will
have its limitations. The same may be said about its
use as a " provocation test " for the microscopic
diagnosis of clinically doubtful cases. Some workers
withhold local steroids in trachoma with marked
keratitis for fear of reactivating the disease. This
may be unfortunate for, combined with local anti-
biotics and oral sulfonamides, local steroids are often
vision-saving. Some have also claimed that com-
bined antibiotic-steroid local therapy shortens the
treatment time of trachoma. It should be re-
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membered, however, that the topical application of
steroids may precipitate an attazk of herpes simplex
keratitis. Several cases so induced, some with
disastrous end-results, have been reported. Adequate
long-term controlled studies are still neededbefore
the value of combined antibiotic-steroid therapy in
trachoma can be assessed. In the meantime, its
routine use in mass campaigns cannot be justified.

We are grateful for helpful advice from Dr Radova-
novic, WHO Regional Adviser on Communicable
Diseases for South-East Asia, and from Professor
B. R. Shukla, Director, Muslim University Institute of
Ophthalmology, Aligarh.
Our thanks are due also to Glaxo Laboratories (India),

Private, Ltd., for the free supply of 0.5% prednisolone
acetate BP (Predsolan eye ointment) in soft paraffin
base.
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Several WHO Expert Committees have, in the
past, considered broad aspects of vascular disease
in man. The present authors were invited to con-
sider, in the light of present-day knowledge, the
interrelationship of thrombosis and vascular disease
and to recommend how the problem may be studied.
The main body of this report outlines how this can
be done.
"Thrombosis" may be defined as the accretion

of material from the circulating blood on the surface
of a vessel leading to a varying degree of interference
with blood flow. The thrombus may in time become
organized and even completely incorporated into
the vessel wall or it may be broken up within
minutes or days, leaving no trace. In the initial
stages a thrombus is made up of varying proportions
of platelets, fibrin, erythrocytes, leucocytes, other
blood constituents and perhaps material derived
from the vessel wall. Platelets and fibrin are con-
sidered to be the most important constituents.

* This report was drafted as a result of discussions organ-
ized by the World Health Organization with a view to
designating the areas in which research on thrombosis and
vascular disease is urgently needed and to indicating in which
of those areas international co-ordination might be of the
greatest benefit. The Cardiovascular Diseases unit of the
World Health Organization, Palais des Nations, Geneva,
Switzerland, welcomes comments and suggestions from
research workers and institutes interested in this problem.-
ED.

" Coagulation" can be defined as the formation
of fibrin from fibrinogen by a complex interaction
of factors-a process which may take place within
the vessel lumen, in the tissues or in the blood in
vitro. While coagulation has an important role to
play in the process of thrombus formation, it must
not be regarded as a term synonymous with throm-
bosis.
The structure of thrombi varies considerably.

Arterial thrombi formed in a high-flow pulsatile
system may show striking differences from those
developing in the venous system where blood flow
is slow and sometimes static; at least in the former,
platelets are an important and probably necessary
constituent. Further, the term " thrombus " covers
a range of meanings, from the transient or fleeting
accretion of solid material on the vessel wall to
that which completely occludes the vessel with
cessation of blood flow.
The factors to be considered in any study of the

etiology and pathogenesis of thrombosis can be
classified broadly as characteristics of: (a) the blood
vessel wall, (b) the blood flow, (c) the circulating
blood.

Although a great many studies have been made of
each of these factors, their exact interrelationship
during the evolution of vascular disease has not been
defined and therefore requires further study. Several
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