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I. Their  usefulness i n  campaigns of prevention - 
The public health adminlstriator who s t a r t s  on mass campaigns against  

the  communicable eye diseases,  whether he 1s the  head of a dispensary o r  of a 

national  department, requires t o  be Informed not only about the  material  and 

f inanc ia l  requirements, but  a l so  on the  r e su l t s  achieved o r  t o  be expected. 

He cannot pledge expenditure, which 1s of ten considerable, without havlng a 

satisfactory estimate of the  r e s u l t s  which he expects. 

Besides a knowledge of the  geographical d i s t r i bu t i on  of the  disease  and 

of its epidemiology, which w l l l  show hzm the  groups of the population whlch 

have the  g rea tes t  need of medlcal a ld ,  he must a l so  decide what methods of 

treatment can be used. What i s  more, he must be able  a t  any moment t o  

evaluate the  r e s u l t s  achleved i n  order t o  decide how the  campaign must be 

ca r r ied  on i n  future .  

Thls information cannot be obtained from rout ine  s t a t i s t i c s  gathered i n  

mass campaigns, t he  main oSject of which is t o  inform the  admlnlstrator about 

the  running of the  campaign and t o  enable him t o  know whether treatments have 

been administered a s  planned. An administrator can ge t  very useful  information 

from the  experience and t he  r e s u l t s  acquired on other  occasions. But i f  he 

does not associa te  with h i s  programme a pa ra l l e l  programme of experimentation 

and appraisal ,  he w i l l  not appreciate the  r e su l t s .  Examples a r e  not r a r e  where 

such an associa t ion enabled the  administrator not only t o  be well informed on 

the  r e s u l t s  which were obtalned or  possible,  bu t  a l so  t o  make subs tan t ia l  

economies, by demonstrating methods of treatment which were b e t t e r  adapted 

and more appropriate under l oca l  conditions. 

And f i n a l l y  lt should be noted t h a t  c e r t a ln  campaigns have only been 

possible because of a previous programme of t r i a l s  which demonstrated methods 

of treatment which were su f f i c l c i en t l y  economical. 

I f  it is necessary t o  proceed t o  a review of the  ex i s t lng  l i t e r a t u r e ,  we 

must know how t o  doubt t he  doubtfal,  and be convinced by the  evidence of fac t s .  

In  the  publication of r e s u l t s  obtained by means of some treatment o r  other,  

sometimes contradictions a r e  see:: which a r e  of ten more apparent than real .  

Some people see  i n  t h i s  a reason f o r  considering such comparisons useless. On 

the  contrary, lt is J u s t  because of t h i s  t h a t  they a r e  so  useful ,  a s  these 

di f ferences  of ten r e f l e c t  differences of time o r  place, of environmental o r  

epidemiSlogica1 conditions, such a s  the  differences between vector  agents, 

a g rea te r  o r  l e s s e r  t o t a l  Incidence of trachoma i n  the  community, d i f ferences  

a r i s i ng  from the f a c t  t ha t  different s tages  of the  disease  o r  s i ck  people of 

d i f f e r en t  ages have been considered, o r  e l s e  di f ferences  i n  c r i t e r i a  of 



diagnosis o r  appraisal, and i n  the  adm~nis t ra t ion  of treatment, and by this 

means demonstrate very useful  assoclatlons. 

I n  s p i t e  of improved f a c i l l t l e s  f o r  communication, we a r e  st i l l  very 

badly informed about what has been done and found out  elsewhere. It is necessary 

not  only t o  ensure a wlder circulation of articles, but a l so  t h a t  authors s h o a d  

not l l m i t  themselves t o  l i s t i n g  t h e  r e s u l t s  obtained, but a l so  publish t h e  

conditions under which these r e su l t s  were obtained : a description of t he  

populations t reated,  of the  treatments administered, t h e i r  c l r i ter ia  f o r  

diagnosis and appraisal ,  e tc .  

Let us add f i n a l l y  t h a t  these t r i a l s  a r e  not  only useful  t o  f i nd  out new 

methods of treatment, bu t  they a l so  enable us t o  v e r l f y  how f a r  r e s u l t s  obtained 

by other  experiments i n  conditions whlch a r e  of ten very d i f f e r en t  can be extra-  

polated and i n  addit ion they a r e  essential t o  allow a c r i t i c a l  personal judge- 

ment. 

11. Principles  governing therapeutic t r i a l s  

Certain ru l e s  and ce r t a ln  fundamental pr inciples  of judgement and 

observation which a r e  by and l a rge  much older  than t he  modern s t a t i s t i c a l  

methods which have taken them up and developed them and a t  the same t l m e  given 

them almost an axiomatic value must be s t r i c t l y  respected i n  organizing thera- 

peutic t r i a l s .  On t h e i r  obse~va t ion  depends not  only the  pos s ib i l i t y  of 

analyzing the  r e s u l t s  by means of modern s t a t i s t i c a l  methods, but  a l so  being 

a b l e  t o  interpret them and drawing va l id  conclusions. Modem s t a t i s t i c a l  methods 

a r e  only a supplementary too l  I n  the  hands of t he  experimenter. In  no case oan 

they replace h i s  technical  knowledge, h i s  good sense, and h i s  c r i t i c a l  s p i r i t .  

1. Principle  I Determining the  alms of the  t r i a l  

The famous French physiologist Claude Bernard summed up this pr inc ip le  

when he sald:  "When you do not  know what you a r e  looking fo r ,  you don't see  

what you find",  Thus ~t 1s not  p h y s ~ c a l l y  possible t o  undertake a *$la1 t o  

measure the  comparative effect iveness  of the  act lon of aureomycln and a c h r ~ l y c i n  

on trachoma; t h a t  is too vague and too v a s t  an azm. For what 1s meant by 

comparative e f f  ectlveness? Is it the  Inhibi tory  power measured on cul tures ,  

o r  the  r e l a t i v e  effectiveness i n  reduclng the  s igns  of sca r r lng  o r  i n  c u t t i n g  

down the  duration of the  i l l n e s s ?  Besides, can you t a l k  of r e l a t i v e  effect ive-  

ness i f  you do not def ine  t he  method of treatment? Therefore the aim of the  

t r i a l  must be specif ied very c lear ly .  I n  a trial you can study, f o r  example, 



if the  percentages of cure th ree  months a f t e r  t he  end of treatment a r e  higher 

among trachomatous children on f i r s t  entering school who have in termit tent  

treatment with achromycin than they a r e  with the  same type of treatment with 

aureomycin. 

2. Pr inciple  I1 Comparison with a standard o r  a control  

It is impossible t o  measure the  e f fec t  of a treatment o r  its r e l a t l v e  e f f e c t  

a s  compared with another treatment without comparing the  behaviour of a group 

of pa t ien t s  who have received t h ~ s  treatment with t h a t  of a group, s imi la r  i n  

a l l  respects,  l e f t  without treatment o r  who have received t he  standard treatment. 

For example, with two s iml la r  groups of pa t ien t s  o r  subjects,  you can : 

(1) Administer the  new treatment t o  the  first group and leave the  second 

group without treatment a s  a control  t o  measure the  absolute e f f e c t  

of the  treatment. 

(2) Administer t he  new treatment t o  the  f i r s t  group and administer the  

standard treatment of known effectiveness t o  the  second t o  measure 

the  r e l a t i v e  effectiveness of the  new treatment i n  r e l a t i on  to the  

standard. 

The use of s t r i c t  controls  is not always possible. No one would leave 

a pa t ien t  suf fe r ing  from a cornal u lcer  o r  gonococcal conJunct ivi t i s  without 

adequate treatment. I n  t r i a l s  of long-term treatment, it is difficult t o  avoid 

pa t ien t s  ge t t ing  medicines f o r  themselves from the  l o c a l  chemist o r  elsewhere, 

It is always d i f f i c u l t  t o  compare t he  e f f e c t  of two treatments which a r e  measured 

i n  the  course of d i f f e r en t  experiments because of geographical o r  epidemiological 

var ia t ions ,  etc.,  between the two experiments. The comparison must be made a t  

t he  same place a t  the  same time by the  same experimenters. 

Control groups o r  those who receive the  standard treatment must be i n  every 

respect  s imi la r  t o  those receiving t he  treatment under study; t he  same external  

conditions, same d i s t r i bu t i on  of s tages  of the  disease, of ages, of sexes, e tc .  

I n  t he  case of slowly-developing diseases such as trachoma, it is possible 

t o  compare two periods of the  disease separated by the  treatment, t he  period 

before the  treatment being taken as the  control. Such a procedure generally 

allows a notable reduction i n  the  individual  var ia t ions  discussed under 

Pr inciple  111. 

We should note too t h a t  i n  ce r t a in  i l l ne s se s  it is possible t o  bring about 

a very appreciable gain i n  accuraoy by applying t o  t he  same person e i t h e r  

successively or  simultaneously the  two treatments t o  be oompared i n  order t o  



eliminate individual  variations I n  response. I n  comparing t he  r e l i e f  of pain 

produced by analgesic drugs i n  cases of advanced cancer lt is possible  t o  

a l t e rna t e  the  two drugs t o  be compared and t o  note t h e  apparent a l l ev i a t i on  

each time. I n  burns of t h e  eyes we can only take i n t o  consideration pa t ien t s  

having burns of the  same seve r i t y  Ln both eyes and try one treatment I n  one 

eye and the  second treatment In  the  other. 

Such a procedure might a l so  be used with advantage i n  t r i a l s  agains t  

trachoma o r  even against  seasonal conjunct ivi t i s .  However, i f  the  two treatments 

have d i f fe ren t  s t e r i l i z i n g  qua l i t i e s  o r  i f  one eye is l e f t  a s  a control ,  it is 

r e l a t i ve ly  d i f f i c u l t  t o  avoid c$oss-infection ( t r ans f e r  of germs o r  even of 

medicine from one eye t o  the other  by rubblng of t he  eyes, o r  from pillows). 

Besides, such a means of administration requires very g rea t  care  on t h e  part of 

the  personnel carrying out  treatment, as  mistakes a r e  ea s i l y  made. This does not  

exclude the  pos s ib i l i t y  t h a t  i n  ce r t a in  t r i a l s  ca r r ied  out on smaller  s e r i e s  of 

schoolchildren o r  on pa t ien t s  i n  hospi ta ls  such plans of administration might be 

re~ommended. We a r e  thinking ch i e f l y  of t r i a l s  ca r r ied  out  i n  cornunit ies with 

a low prevalence of trachoma, where the  co l lec t ion  of a s u f f i c i e n t  nmber  of 

comparable cases is  not always possible. 

Variatims i n  s e n s i t i v i t y  and i n  tolerance t o  a therapeutic agent often 

vary enormously from one subject  t o  another, and without repeating t he  experiment 

it is generalAy impossible t o  determine whether a d i f ference found between two 

d i f f e r e n t l y  treated subjacts  1s due t o  chance f luctuat ions  o r  corresponds t o  the 

super lor  e f f e c t  of one treatment as compared with another. It is only by 

repeating t h e  comparison on a sufficient number of subJects, o r  conveniently 

chosen groups of subjects,  t h a t  it is possible t o  eliminate, o r  a t  any r a t e  

reduce, the  influence of these individual variat ions.  

What is a su f f i c i en t  number of repe t i t ions  and how can it be detemined? 

I n  a l l  t r i a l s  the re  is an experimental e r r o r  and the  trial should be designed 

t o  enable it t o  be estimated. This e r ro r  is composed of many intangible causes 

such a s  var ia t ions  i n  tolerance, var ia t ions  i n  the  administered dose (by 

grea te r  o r  l e s s e r  pressure on t h e  tube of ointment ce r t a in  subjects  w i l l  receive  

l a rge r  o r  smaller  quantities), var ia t ions  I n  measurements and i n  diagnosis, etc. 

By r epe t i t i on  these  e r rors  tend on the  average t o  balance out, and by increasing 

t he  number of r epe t i t i ons  t he  e r ro r  a f fec t ing  the  comparison of t h e  two treat- 

ments can be made suf f ic ien t ly  small i n  such a way t h a t  i f  an appreciable 

di f ference In  effectiveness ex i s t s  between these two treatments, f o r  example, 
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a difference of 5s i n  t he  number of cures, it should be possible to measure it. 

The number of repe t i t ions  necessary cannot therefore  be f ixed i n  advance 

once and f o r  a l l .  It depends both on the  precision with which it is desi red 

t o  compare t he  two treatments on the  one hand, and on natural  va r ia t ions  o r  

experimental e r ro r  on the  other.  For example : the  g rea te r  the  di f ference of 

effectiveness between two treatments, the  smaller  w i l l  be t he  number of 

repe t i t ions  necessary t o  make it apparent. 

4. Pr inciple  IV Allocation of treatments a t  random 

This pr inciple  is l e s s  c l e a r  than the  others  and must be  applied with 

judgement. It can be s t a t ed  as follows : if a c e r t a in  number of treatments 

must be administered t o  a ce r ta in  number of subjects  o r  groups of subjects  which 

a r e  a p r i o r i  indist inguishabla,  t h a t  is t o  say  such t h a t  even f o r  a qua l i f i ed  

observer it is not possible t o  f o ~ e s e e  t h a t  t he  prognosis w i l l  be b e t t e r  o r  worse 

among the  subjects  of the  first group than among those i n  t he  second group, 

then the  treatments nust be a l located a t  random t o  different subjects  o r  groups 

of subjects.  Without t h i s  proviso t h a t  they must be indist inguishable,  t h i s  

p r inc ip le  can give r i s e  t o  erroneous ~ n t e r p r e t a t i o n ,  If, f o r  example, two 

treatments must be compared and there  is avai lable  a group of 30 subjects  of t h e  

same sex and the  same age, suffer ing from the  same type of trachoma, l i v i n g  

i n  environmental and epidemiological circumstances which a r e  comparable, etc., 

and thus indist lngulshable from the  point  of view of prognosis, 15 subjects  

nus t  then be chosen a t  rendom who w i l l  recelve the  first treatment, and the  

o ther  15 w i l l  receive the second. But i f  c e r t a in  persons a r e  suffering from 

trachoma a t  s tage I, and others  a r e  a t  s t age  111, i f  some l i v e  i n  contact  with 

o ther  pa t ien t s  suffer ing from trachoma and others  do not, t h e  prognosis is 

d i f f e r en t  and it 1s not possible to speak of random subjects.  I n  such a case, it 

is generally possible t o  subdivide the  group i n t o  homogeneous sub-groups and 

a l loca te  treatments a t  random wlthin each sub-group. 

5. Pr inciple  V Elimination of t he  psychological e f f ec t  

A doctor knows t h a t  jus t  h i s  presence a t  t he  bedside of a s i c k  person 

may of ten br ing about considerable r e l i e f ,  and the  f a c t  of prescribing some 

treatment may a l so  I n  ce r t a in  cases have a s imi l a r  effect .  He knows too t h a t  he 

may have troube i n  making an impartial  d i a g n o ~ o s ; ~  i f  he has prescribed a 

treatment which he knows t o  be effect ive ,  he may tend t o  look f o r  s igns  of 

improvement and minimize the  others. As f a r  a s  possible therefore  s teps  should 

be taken : 

(a) t o  arrange the  same sequence of examinations whatever t he  treatment given; 



(b) t o  keep t he  people t rea ted  i n  ignorance of the  type of treatment 

administered. This is of ten ca r r ied  out  by giving t o  control  groups 

a placebo, 1.e. a product of the  same consistency, the  same shape, 

t he  same colour and the  same t a s t e  as t he  product used f o r  t he  

treatment of t h e  o ther  group, but aontaining only an i n e r t  substance. 

(c)  t o  keep those who carry  out the  examinations i n  ignorance of t he  group 

t o  which the  people examined belong . 
We should add t h a t  the  usefulness of placebos is more evident and necessary 

i n  ce r t a in  i l l ne s se s  than i n  others where t h e i r  usefulness may be questionable. 

There is no placebo f o r  a mechanical treatment such as electrocoagulation 

and a campaign against  f l i e s  using a placebo by spreading an i n e r t  product is 

d i f f i c u l t  t o  envisage. 

It is s imi la r ly  d i f f i c u l t  t o  imagine a placebo f o r  the  treatment of i n s t i l l i n g  

aureomycin ointment, a s  i n  the  mechanism of act ion of t h i s  means of treatment the 

ointment i t s e l f  may play a s i gn i f i c an t  role .  

I n  addit ion,  during prolonged treatment pat ients  receiving a placebo often 

r ea l i z e  t h a t  they have been "cheated" and refuse  any fur ther  co-operation. 

6. Principle  VI Need f o r  experimenting i n  the  conditions under which 

appl icat ion w i l l  be ca r r ied  out 

People w i l l  not th ink of claiming t h a t  s ince  one treatment is super ior  

t o  another against  Koch-Weeks conjunct ivi t i s ,  it must be t he  same i n  Morax- 

Axenfeld con junc t iv i t i s ,  nor because some treatment brings about a cure i n  80 

cases i n  100 i n  hospi ta l ized subjects,  it w i l l  do t he  same i f  t h i s  treatment is 

applied t o  pa t ien t s  a t  home. 

It is no more ce r t a in  t h a t  a treatment which has proved e f f ec t i ve  against  

trachoma i n  the  absence of seasonal con junc t iv i t i s  w i l l  be equally e f f ec t i ve  

i n  its presence o r  t h a t  methods of in te rmi t ten t  treatment whlch have been 

studied i n  Morocco and t he  effectiveness of which has been ve r i f i ed  i n  other  

countries i n  t h e  Mediterranean Region w i l l  a l s o  give comparable results among 

ce r t a in  under-nourished populations of Asia. 

111. Application t o  t r i a l s  on trachoma 

Bear ing  i n  mind t h e  aim which he has f ixed f o r  h i s  trial,  t h e  experimenter 

w i l l  ohose r 

(a)  an experimental u n i t  



(b) an experimental design 

(c)  c r i t e r l a  f o r  a p p r a i s d  and comparison 

(d) the  type, the  frequency and the  spacing of examinations a s  well as 

forms o r  cards necessary t o  record the  information gathered 

(e) the  method of analyzing r e s u l t s  which w l l l  have t o  be drawn up 

a t  the  same tlme a s  the  choice of points (a) t o  (d) 

It has of ten been noted t h a t  the  study of these f i v e  points makes it 

possible t o  notice ce r t a in  lacunae i n  the  d e t a i l s  of t h e  aim of t he  t r i a l  

and thus t o  express it I n  a more c l e a r  and correct  way. 

The experimental un i t  is the  smallest  un i t  on which the  e f f ec t s  of 

treatments a r e  compared. When the  two eyes of a pa t ien t  a r e  used t o  compare two 

treatments f o r  burns, the  eye is the  experimental unit .  I n  c l i n i c a l  trials i n  

which pa i r s  of pa t ien t s  a r e  compared, the  pa t ien t  is the  experimental unit .  

I n  t r l a l s  of in termit tent  treatment i n  schools i n  Morocco, the  c l a s s  was t he  

experimental uni t .  In  t r i a l s  of preventive treatment, the  u n i t  w i l l  normally 

be an epidemiological un i t ,  i n  ce r t a ln  cases a family even, more often a 

d i s t r i c t  o r  a v i l l age .  

Very many experimental designs e x i s t  and t o  review them a l l  would be 

outside t h e  scope of t h i s  work. They have been introduced pr inc ipa l ly  t o  reduce 

t h e  var la t ion  between t he  experimental un i t s  and a t  the  same time t o  allow 

cor rec t  evaluation of the  e f f e c t  of d i f f e r en t  treatments. The choioe of expe- 

rimental design w i l l  l a rge ly  depend on the  associated causes which might 

influence t he  r e s u l t s  of treatment, such a s  t he  age of t he  pa t ien t s ,  t he  presence 

of complications o r  associated ~ l l n e s s e s ,  t h e  s tage  and s eve r i t y  of the disease, 

t he  environmental and epidemiological conditions such a s  t he  r e l a t i v e  abundance 

of cases of trachoma I n  the  community o r  the  presence of o ther  cases i n  the  

family, etc.. Whenever possible,  it 1s useful t o  adopt an experimental design 

such t h a t  the  experimental un i t s  aompared a r e  made up of subjects  of t he  same 

age and t h e  same sex, a t  a s imi la r  s tage  of the  disease,  and l l v i n g  under s iml la r  

conditions, i n  order t o  reduce the  influence of these  associated factors .  

A s  we have shown previously (see page 6), the  number of experimental un i t s  

depends on the  variability between the  un l t s  and on t he  precision with whlch 

we require t o  estimate the  di f ferences  between treatments. It 1s impossible t o  

give s t r i c t  ru les  f o r  f i x ing  the  number of r epe t i t i ons  o r  experimental units .  

It i s  a question where experience, s c i e n t i f i c  knowledge and t he  c r i t i c a l  s p i r i t  

of the  experimenter play t h e  pr incipal  ro le .  The l i t e r a t u r e  on t h i s  subject ,  

a s  on points (a)  and (e)  is abundant (see the works c i t ed ,  1 t o  4). 
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The number of repe t i t ions  a l so  depends on t he  c r l t e r l a l  f o r  appraisal  

and comparison which a r e  chosen. Thus it w i l l  generally su f f i ce  t o  take fewer 

pa t ien t s  t o  compare the  lowering of temperature produced by two treatments i n  

cases of bac t e r i a l  pneumonia, than a r e  needed t o  compare t h e i r  e f f ec t s  on the  

percentages of complications and sequelae. 

These c r i t e r i a  of comparison vary according t o  the  i l l n e s s  and t he  aims of 

t he  t r i a l .  For therapeutic t r l a l s ,  the  fundamental c r i t e r i a  a r e  : the  outcome, 

t h e  duratlon, the  complications and sequelae, t he  course of the  dlsease  as 

measured by its sever l ty  and by the  presence of c e r t a in  s igns .  

I n  t r i a l s  of preventive treatment, the  frequency of new cases must a l s o  be 

considered and the  age a t  onset of the  dlsease, which a r e  measures of the  

lessening of the  r i s k s  of transmission o r  t he  Increased ~mmunity of the  subjects. 

Relying on one criterion alone can lead t o  erroneous conclusions. For 

example, lt 1s not enough t o  compare two treatments against  trachoma so l e ly  on 

the  basis  of the  duratlon of the  l l l n e s s  a f t e r  t he  s t a r t  of treatment, o r  of t h e  

percentages of cure obtained, but the  r e s to r a t i ve  value of treatment based on 

res idual  s igns  of sca r r ing  must a l so  be studied. I t  is of ten useful  t o  consider 

a yardstick which takes i n t o  account several  of these  c r i t e r i a .  For example, t h e  

frequency of acute conjunctivitis i n  a comrnunlty takes l n t o  account a t  t h e  same 

time the  frequency of new cases, and the  s eve r l t y  and length of the  i l lneas .  

Without i n  any way wishlng t o  minimlze the  r o l e  and t he  value of trials 

car r ied  out  i n  hosp i ta l s  o r  on l so la ted  pa t len t s  i n  outpat ient  departments, w e  

w i l l  exclude them from t h i s  work i n  order t o  concentrate more especia l ly  on trials 

dealing with t he  appl icat ion and the  measurement of t h e  effectiveness i n  the  

f i e l d  of mass treatment. 

These t r i a l s  I n  the  f i e l d  must not be s t a r t e d  with t he  s o l e  aim of measuring 

t h e  effectiveness of treatment on ce r t a ln  groups of the population under c e r t a i n  

conditions, but  a l so  - and t h i s  aspect  is too  of ten neglected - t o  study t he  

practical nature of the  treatments and improvements which can be made t o  them 

i n  order t o  make t h e i r  appl icat ion eas ier .  For example, I n  Spaln it has been 

noted t h a t  in te rmi t ten t  treatment gave excel lent  results In  chlldren who 

received the  f u l l  course of treatment, but because of hi& absenteeism, it was 

preferable t o  lncrease t he  number of sessions of treatment 1,n order mat a l l  the 

schoolchildren received a t  l e a s t  a ce r t a in  number of doses, 

I n  the  following paragraphs a s  examples we have described ce r ta in  experimental 

designs encountered during t he  course of t r i a l s  agains t  trachoma. We have 
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considered only t he  simplest designs i n  the  case of comparison of two treatments. 

1. Application t o  school trials 

I n  many reglons, it has been noted t h a t  t he  rnaJority of cases of trachoma a r e  

contracted before the  age of 15 and t h a t  among young chi ldren forms without 

sca r r ing  predominate, and these  a r e  t he  forms i n  which modern methods of treat- 

ment give t he  most marked r e su l t s ,  the  ac t i ve  signs of ten resolving without 

leaving scars.  I n  these  regions, where it is na tura l ly  preferable t o  t r e a t  

these  chi ldren of pre-school age and of school age, treatment of chi ldren is 

of ten ca r r ied  out i n  the  school i t s e l f  1;ecause of t he  ease of supervision and 

administration. 

A i m ,  Pr incipal ly  t o  compare the curat ive  value of the  d i f f e r en t  methods of - 
treatment. 

Experimental uni t .  The c l a s s  16 of ten taken as t h e  experimental un i t  and 

compared with a c l a s s  a t  %he same scholas t ic  l eve l  o r  one composed of pupils  of 

t h e  same age within t h e  same school. Theoretically,  it would be preferable  t o  

administer t he  two treatments t o  be compared within each s ing le  c lass ,  but t h i s  

method comes up against  considerable administrat ive d i f f i c u l t i e s  and is not 

always f r e e  froffi er ror .  It is not s a f e  t o  conslder a school as an experimental 

uni t ,  a s  between children going t o  two different schoolsthere a r e  usually 

environmental and socio-economic differences,  and di f ferences  i n  overal l  frequency 

of cases of trachoma. 

Experimental design. The experimental design generally used is known under 

t he  name of randomized blocks. Within the  same school treatments a r e  compared on 

two classes  i n  the  same age group o r  a t  t he  same scholas t ic  l eve l  i n  order to 

avoid di f ferences  of response due t o  age and i n  order t o  have comparable 

d i s t r ibu t ions  of t he  d i f f e r en t  s tages  of trachoma. I f  c lasses  a t  d i f f e r en t  

academic l eve l s  a r e  considered, comparisons must be made within the  same age 

group. It is necessary t h a t  t h e  personnel carrying out the  treatment should be t h e  

same i n  t he  two methods being compared. (1n ce r t a in  cases, however, it may be 

t h a t  we wish t o  study t he  r e l a t i v e  effectivenesg of t h e  same treatment applied 

by d i f f e r en t  personnel. For example, comparison of t he  effectiveness and of the  

p r ac t i c ab i l i t y  of in te rmi t ten t  treatment ca r r ied  out  e i t h e r  by nurses o r  by t he  

teachers themselves). 
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Example of dis tr ibut ion i n  randomized blocks 

( i n  each block the dis tr ibut ion of classes 
fo r  various treatments 1s made a t  random) 

Block School Treatment a Treatment b 

I A Class 1 (6-9 years) 
Boys 1 s t  level  

11 A Class 3 (6-10 years) 
Girls 1st level  

111 A class  5 (8-10 years) 
Boys 2nd l w e l  

I V  B Class 1 (6-7 years) 
Boys 1 s t  level 

x E class  1 (8-11 years) 
Boys 3rd level  

Class 2 (6-9 years) 
Boys 1st level  

C l a s s  4 (6-10 years) 
Girls 1st level  

Class 6 (8-10 years) 
Boys 2nd level  

Class 2 (6-7 years) 
Boys 1st l w e l  

class 2 (8-11 years) 
Boys 3rd level  

Leaving aside those cases i n  which the differences of effectiveness between 

two treatments a r e  obvlous and can be estimated with a small number of patients, 

it w i l l  be necessary t o  have a rninlmum of 100 children at the same stage and 

severi ty  of the disease f o r  each treatment. In  cer tain cases it w i l l  be 

necessary t o  start the t r i a l  with 150 children i n i t i a l l y  t o  take into auuount 

the  possible losses during the t r i a l  (6). 

Cri ter ia  f o r  appraisal. The number of cures is considered as  the prinuipal 

criterion. For more detailed classif icat ion,  treated cases can be distinguished 

by : 

(a) no improvement or  very l i t t l e ;  

(b) c lear  improvement without cure; 

(c) probably cure "x cases"; and 

(d) c l in i ca l  cure. 

It is a lso  necessary t o  measure the curative ef fec t  of different  treatments 

by oomparing the number of act ive signs an6 signs of scarring before and after 

treatnsirt with each. 
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Type, frequency and s p a c i m  of examinations. It is e s s e n t i a l  t o  c a r r y  ou t  

a complete examination of t h e  trachomatous pa t i en t  before t h e  start of treatment 

and from 3 t o  6 months a f t e r  t h e  end of treatment. If treatments of d i f f e r e n t  

dura t ions  a r e  compared, it is a good th ing  t o  c a r r y  out  t h e  two corresponding 

examinations a t  the  same time. Pa t i en t s  a r e  usua l ly  a l s o  examined a t  t h e  end of 

treatment. When treatments a r e  of different lengths  it may be d i f f i c u l t  t o  

i n t e r p r e t  t h e  r e s u l t s  of these  examinations. 

The individual  card wlth marginal perforations is p a r t i c u l a r l y  appropr ia te  

f o r  these  tests. It is i n  addi t ion  necessary t o  give t o  those carrying out  t h e  

treatment a notebook contaming t h e  names of t h e  pupi ls  t r e a t e d  and i n  &ich  

d e t a i l s  of treatment a c t u a l l y  administered a r e  entered a g a i n s t  t h e  name of 

each pupil.  

Analysis of t h e  r e s u l t s .  The ana lys i s  is c a r r l e d  out  by using as a b a s i s  

a coxpsra t lv8 ' table  shdwing t h e  s t ages  and s e v e r i t y  of t h e  trachoma before 

t r e a t l e n t  and a f t e r  t h e  follow-up period. A separa te  t a b l e  must be  prepared 

f o r  each age group, ~f poss ib le  f o r  each sex, f o r  each type of treatment, and, 

i f  necessary, f o r  each c lass .  When c e r t a i n  ch i ld ren  have not  received t h e  complete 

prescribed treatment, they can be l e f t  out. However, when we a r e  i n t e r e s t e d  

i n  t h e  overa l l  r e s u l t s  of treatment and not  i n  its e f f e c t  under i d e a l  condit ions,  

it is necessary to take  i n t o  account these  insufficiently treated cases. Then f o r  

each treatment t h e  number of cures is  ca lcu la ted  with reference  t o  t h e  s t a g e  and 

t h e  degree of i n l t i a l  s e v e r i t y  a s  well  a s  the  number of doses received, usual ly  

expressed as a percentage of t h e  number of prescribed doses. 

This criterion of appra i sa l  only takes i n t o  account t h e  d i r e c t  e f f e c t s  of 

treatment among trachomatous children.  It is leg i t ima te  t o  ask  whether t h i s  

method of prophylaxis has any e f f e c t  on t h e  rest of t h e  population. I n  comnuni- 

ties where the  standard of school attendance is hlgh, t h e  e f f e c t  can be estimated 

by conparlng the  numbers of trachomatous chi ldren i n  successive school e n t r i e s .  

However, t h i s  method by i t s e l f  is not  appl icable  when only p a r t  of the  chi ldren 

of school age go t o  school. I n  t h i s  case  l a r g e  annual va r ia t ions  may be found 

i n  t h e  prevalence of trachoma among chl ldren going t o  school f o r  t h e  first t i m e ,  

because of annual va r ia t ions  i n  t h e  number going t o  school from t h e  d i f f e r e n t  

strata of t h e  population. 

Final ly ,  it should be noted t h a t  i n  c e r t a i n  a reas  with a very l a r g e  t o t a l  

frequency of trachoma and i n  those where seasonal  c o n j u n c t i v i t i s  is abundant, 

it is of ten  an  advantage t o  t r e a t  all the  schoolchildren, whether they are 

trachomstous o r  not. 



2. Application t o  curat ive  t r i a l s  i n  communities 

I n  ce r t a in  regions where the  number of cases of trachoma is f a i r l y  small 

treatment is car r ied  out on a l l  the  cases i n  the  comnunity a f t e r  systematic 

screening. 

A i m .  To compare t he  cura t ive  and the  preventive value of d i f f e r en t  - 
methods of treatment. 

Experimental uni t .  Following systematic screening cases which a r e  

discovered a r e  divided i n to  several  groups, generally i n  d i s t r i c t s ,  i n  blocks 

of s t r e e t s  o r  i n  villages. Within each group t he  cases are' again divided i n t o  

two homogeneous groups, each of which receives a d i f f e r en t  treatment. The sub- 

group is then the  experimental u n i t *  Before maklng t h i s  d iv i s ion  of cases and 

groups it is sometimes a good th ing  t o  exclude ce r t a ln  extreme cases, e.g. 

persons suf fe r ing  from complications, and persons temporarily absent. These cases 

a r e  nevertheless t rea ted  but a r e  not taken i n t o  consideration when appraising t h e  

results. 

The experimental design is  a plan I n  blocks arranged a t  random a s  t he  

following diagram shows : 

Example of d iv i s ion  i n  randomized blocks 

( ~ n  each block t h e  a l loca t ion  of d i f f e r en t  
treatments f o r  t he  even s ldes  and odd s ide s  of 

the  roads was ca r r ied  out a t  random) 

- 

Block 
- - -  

Treatment a Treatment b 

I (D i s t r i c t  A) Even s t r e e t  numbers Cdd s t r e e t  numbers 

I1 ( ~ l s t r i c t  B) Odd " ~t Eoen I' (I 

111 (Di s t r i c t  C) Odd I' II Even rt 

....*....... .............. .............. 
V I I I  (D i s t r i c t  H) Even s t r e e t  numbers Odd street  numbers 

The c r i t e r i a  f o r  appraisa l  and fo r  comparison a r e  generally t he  same as i n  

the example of t he  school discussed ea r l i e r .  

However, such a plan may present d i f f i c u l t i e s  i n  application. Often i n  

the  same s t r e e t  t h e  same hea l th  worker w i l l  have t o  t r e a t  two s i c k  people with 

two d i f f e r en t  treatments, and r l s k s  of e r ro r  and similarly d i f f i c u l t i e s  i n  

appraisa l  of t he  practicability of treatments may spr ing from this .  Besides 

such a method of procedure does not  enable an est imate of the  preventive value 
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of treatments t o  be made. If, i n  f ac t ,  i n  t he  gears  following the treatment a 

diminution i n  the  number of new cases i s  noted, it w i l l  not be poss ible  t o  

ascr ibe  it t o  the  aotion of one of these treatments more than t o  the  other. 

It is possible t o  proceed a s  follows f group t he  different d i s t r i c t s  o r  

blocks of s t r e e t s  i n  towns o r  l a rge  v i l l ages ,  o r  v i l l ages  themselves, i n  

homogeneous pa i r s  i n  such a way t h a t  two un i t s  of t he  same p a i r  enjoy s imi l a r  

conditions, t he  same socio-economic leve l ,  t he  same conditions of l i f e  and health,  

and h: ?e chc same overa l l  incidence of trachoma. I n  each p a i r  one treatment is 

given t o  one comunity,  and t he  other  t o  t he  other, t he  comuni ty  being t h e  

experimental uni t .  

Example of a plan of treatment d i s t r i c t  by d i s t r i c t  

Block Treatment a Treatment b 

Block I 

Workers, poorer c lasses  

Block I1 

Workers and small a r t i s ans  
(middle c l a s s )  o ld  houses 

Block I11 

Small farmers and market gardeners 

Block 37" 

Workers and small a r t i sans -  recent ly  
arr ived from the  country 
(newly b u i l t  houses) 

D l s t r i c t  A 

$ Tr  65 

D i s t r i c t  E 

$ Tr 47 

D i s t r i c t  G 

$ Tr 74 

D i s t r i c t  B 

$ Tr  59 

D i s t r i c t  D 

8 Tr 37 

D i s t r i c t  F 

$ T r M  

D i s t r i c t  H 

$ Tr  81 

It is desi rable  t h a t  t he  same personnel should carry  out treatment i n  t he  

two un i t s  of t he  same block. However, it is d i f f i c u l t  to e11minate.oompletely 

t he  influence of t he  personnel carrying out treatments a s  ~t may happen t h a t  t he  

same person can es tab l i sh  excel lent  contact  with one group and f a i l  completely 

with another. 

In  these  t r i a l s ,  the  numbers t o  be considered must be much higher than i n  

t h e  t r i a l s  i n  schools. To est imate t he  preventive act ion of treatments, it w i l l  

generally be necessary t o  ca r ry  out repeated examinations every year, o r  every 

two years, of the  whole population and t o  dis t inguish among t h e  new cases, 

between those contracted within t he  community and those imported from outside. 

It is not s a f e  t o  estimate t h l s  preventive aspect  using t he  indexes of dispensaries 
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a s  a bas i s  a s  they only normally deal  with p a r t  of the  ex i s t ing  cases. 

WeSmust remind you a l so  of another type of situation where t he  s i c k  are 

included i n  t h e  experiment a s  and when they a r e  found by t he  dispensaries. This 

method is convenient t o  compare i so la ted  treatments i n  communities with a low 

t o t a l  frequency of trachoma, e.g. treatments i n  communities l e f t  under observation 

a f t e r  a l a rge  number of cases have been cured by in tensive  treatment. The doctor 

decides t he  c r i t e r i a  f o r  grouplng t he  cases which a r e  discovered according t o  

age, sex, t he  s tage  and s eve r i t y  of the  trachoma, and socio-economic conditions, 

etc.  When a s l ck  person i n  a ce r t a in  group comes t o  t he  dispensary t he  dootor 

chooses a t  random the  treatment which he w i l l  be given, and t he  next s i c k  person 

of t he  same group t o  come receives t he  other  treatment. An excellent  descr ipt ion 

of t h i s  method, which is very well known, 1s t o  be found i n  Herdan's work {2). 

Follow-up examinations and t he  pr inciples  f o r  t h e  analysis  of t r i a l s  of t h i s  

type a r e  s imi l a r  t o  those of t h e  school trials discussed previously. 

3. Application t o  trials of preventive treatment 

I n  regions where the  t o t a l  frequency of cases of trachoma is high ana i n  

those where t h e  associated eye Infect ions  a r e  numerous, it is usual t o  t r e a t  t h e  

whole population. 

Aim.  The comparative t r i a l s  of such treatments have a s  t h e i r  aim a - 
comparison of t h e i r  preventive and curat ive  value against  trachoma and a l s o  aga ins t  

associated infections.  

Experimental u n i t ,  The experimental u n i t  must be an epidemiological unit. 

These treatments are applied In  par t i cu la r  t o  ru r a l  o r  semi-rural populations, 

and t he  v i l l a g e  has generally been considered as t h e  experimental unit .  

Experimgntal design. The experimental design depends on l oca l  conditions and 

on the  pos s ib i l i t y  of f indlng i n  a l imi ted a rea  a su f f i c i en t  number of comparable 

un i t s ,  Generally s i x  v i l l ages  o r  t h r ee  pa i r s  of v i l l ages  which a r e  comparable are 

t h e  absolute minimum whrch is adequate t o  compare two treatments. I n  t h e  trial 

which was ca r r ied  out i n  1954 i n  South Morocco I n  order t o  compare t h e  e f f e c t  of 

3 treatments using a control ,  16 un i t s  were necessary (8). 

A s  f a r  as possible t he  un i t s  compared must have: 

(a) comparable d i s t r ibu t ion  of t h e  cases of trachoma and a l so  

of those of associated infections;  

(b) comparable envrronmental conditions: number of population, 

type and deqsi ty  of the  inhabitants,  climate, a l t i t ude ,  etc... 



(c)  comparable hygienic and economlc leve l s ,  ethnic d i s t r i bu t i on  

and l i v i n g  habi ts .  

The experimental un i t  should not be composed of l e s s  than 400 inhabi tants  

i n  order t o  have a su f f i o i en t  number of s im i l a r  cases i n  each unit .  

Often l i t t l e  v i l l ages  a r e  amalgamated t o  form a un i t ,  but  you should f o r  

example avoid comparing a un i t  made up of two v i l l ages  with 150 and 300 

inhabitants respectively with another un i t  formed of a v i l l a g e  of 450 inha- 

b i t an t s .  

If it is necessary t o  spread $he treatment over t he  whole population of 

t he  uni t ,  it w i l l  generally be enough t o  consider only a f rac t ion  of t he  

inhabitants of t he  u n i t  i n  order t o  appraise t h e  effect .  For example, the  

agr icu l tu ra l  population o r  people up t o  the  age of 20. I n  ce r t a in  cases it has 

been useful  t o  choose i n  each un i t  Ident ical  groups of t h e  same s ize ,  f o r  

example, 100 chi ldren from 0 t o  6 years, 100 from 7 t o  1 4  years, 100 people 

from 1 5  t o  24, and 100 of 25 and over, the  choice of subjects  i n  eaoh of these 

groups being made a t  random a f t e r  a population census. It is necessary t o  choose 

120 t o  150 subjects  i n  these  d i f fe ren t  groups when f i n a l  comparisons a r e  t o  be 

made on 100 people I n  order t o  allow fo r  poss ible  losses.  

C r i t e r i a  of appraisa l  and camparison 

C r i t e r i a  f o r  appraising the  cura t ive  value oftreatments a r e  generally t h e  

same as  f o r  t he  school t r i a l s  described i n  111.1. The preventive value of 

treatments is generally estimated by the  diminution i n  t he  incidence of new 

cases and t h e  l a t e r  age of onset of t he  disease  i n  t h e  d i f f e r en t  uni ts .  

Type, frequency and spacing of examinations and analysis  of r e s u l t s  

Three examinations a r e  generally adequate, a s  described i n  111.1, t o  

evaluate t he  curakive e f f ec t  of treatments against  trachoma. However, t h e i r  

preventive e f f ec t  of ten does not make i t s e l f  appreciably apparent u n t i l  long 

a f t e r  t he  end of treatment, and it is therefore necessary t o  ca r ry  out follow-up 

examinations every year o r  every two years of t h e  whole population, including 

newborn children and people who have recent ly  arr ived i n  t he  unit .  

The frequency of new cases depends not only on t he  e f f e c t  of the treatments, 

bu t  a l so  on t he  pa r t i cu l a r  epidemiological s i t ua t i on  of the  unit.  If it has not  

been poss ible  t o  el iminate o r  l i m i t  t h e  e f fec t s  of t he se  pecu l i a r i t i e s  by an 

appropriate choice of un i t s  and oP the  experimentdl design, it w i l l  be necessary 

t o  compare i n  each u n i t  the  frequency of new cases a f t e r  treatment with the  



frequenay observed before treatment. Similarly, it is possible to compare the 

increase in the prevalence of trachoma with age which is noted in the course of 

successive examinations. 

It will generally be essential to establish a register of the population 

in which various conditions such as the degree of hygiene, the mode of life, 

etc. . . will be recorded for each person. This register- will be of the greatest 
value in research on causes of relapse and new infections. 

The appraisal of the effects of treatment against associated seasonal 

conjunctivitis will necessitate another set of examinations. The frequency 

of acute forms of conjunctivitis observed at regular intervals during the 

course of the epidemic period in various age groups has been used to estimate 

the immediate effect of treatment. It is possible to 3ppraise the long-term 

effects of treatment by comparing year after year the frequency of acute con- 

junctivitis at a particular moment, for example at the peak of an epidemic (8). 

N. Summary 

Field trials are essqntial to form a correct estimate of the results of 

programmes of campaigns against trachoma. 

These trials must be carefully prepared. Among other things it Is 

necessary to adhere strictly to certain fundamental principles which are 

described in part I1 when organizing fhese trials, i.e. to choose an experi- 
mental unit, the experimental design, criteria of appraisal and comparison, 

the type, frequency and spacing of examinations, and the method of analysis 

of results. 

These considerations are illustrated in the last pages of this work by 

a discussion of certain types of field trial In the battle against trachoma. 
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