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"It is a ~ r e l l  known fact that bacterial infections are comlnon 

i n  t n c h a ~ t o u s  patients though they mdely drffer fran one reglon 

t o  another. 

The varieties of bacteria u~volved have k e n  thorcxlgkily 

studied h t  it would be advisable to investxate further the effcct 

of anti-trachuaa agents on tbesc bacteria. 

In trachoma treatment rt ~s desirable t o  use dmgs active 

against both t,he vizus a& t>e usual pathogenic associated agents." 

(Scientifia Gr&p of Research on Trachana, London, Paris, 

Geneva (3-10 March 1952) (3-2-8). 

The part played by associated f o m  of con~unctivit is  (synoqma: 

superadded infections, trachana-bacte~lum ccanplor, superinfected trachonra, 

mixed tracham) tns  stressed partlcularlp by Dr. Vlctor Elorax as far 

back as 19i6. However, a r6swn8 of medical literature s h m  a persistent 

tendency t o  group W c r  the tern o f  t r a c h m  not anly plre trachma brt 

a l s o  trachcma associated with bactclza. 

Suc - an attitude is far f r o m  belng sclentif i c  and nobody trould deny 

today that the conjunctival flora of z given case of tm~\cnscr a h a  be 
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analyzed an3 tbt such analysis shwld be carried ailt as t h a h l y  as 

possible, i n  0-r t o  detemne the part played by the t r a c h e h a n a  v ima or 

by the pkhogenic bacteria in the c h i c r l  picture. 

l?o therapeutic conclusion nay be reliable i f  cases, the pathogenic. -- 
agents of uhich are so widely different, are grouped under the same tern. 

It seems, therefom, t h a t  one shculd consider RIR3 TRACHW on ths  one 

hand, and ASSOCIATED OR M I X I D  TRaCHOMA on the other hand. 

It i.8 8 f e C t  that a careful amlysis of the pzthogenic flora would 

shm tbat in certain c a n t r i e s  pure trachama is  prevalent wfiilst m other 

cmntx5e.s an assoaiated flora i s  almost always f m d .  The eradication 

of the disease, which i s  the goal abed  at, should be ccnsidmed as more 

dLWicnrlt i n  the latter case. 

i)if+ferent i tems should be considered i f  an eccurate acccunt af the 

cIlnical picture is ta be glven : 

1. l b p m t a s e  of the associated forms of conjunctivitis in the 

estalililiahmnt of trachaua. First of a l l ,  do these associated f o m  

plve the uayfoatrachoma, as it rms m i d  (Morax, h e n o d  and Hataf)? 

2. bportance of the foctor represmted the "associated forms 

of mnju&dvitisn i n  the developnent of the dxsease : 

(a)  i n  respect of the eyelids 

(b) in respect of the cornea 

3. Iwpmtance of the "associated forms of conjunctivitisu as a 

f ic tor  act* on the visual  acuity of the i n d ~ n h l ,  i.c., on the 

sQnificence of trachoaa from the "socialn standpoint. In other words, 

has the presence of bacteria associated vLth tnchana any influence as 

an aggravating h c t  or? 

1. b p o r b n c u  of the associated farms of cm~unct ivi t i8  in the 
determination d trachaaa 

It has been p r W  tbzt +n acute or  chronrc conjunctivftis does not 

necessarily precede the appeemnco of tnchona, Contrary t o  t h e  opinion 

advoaated by sdme authors, a previous acute, sub-acute or C ~ C  

cmjunctivltia i s  not necesszry f o r  t r a c h w  to appear. Wlt  it may ke 

 aid that canjunctioitia bg. brulglllg about an eye i rr i tat ion,  p-s the 



patient t o  touch his cg?s cr to rub his c g l i d s  and, thus, fonas 

thc onsot af t m h m ,  dm t o  thc mul t ip l ic~t ion of i n f ~ c t i m ,  conhcts. 

S m  cxpcrimcnts made by Polcff and Vicnnot-Batrgin sharcd also  tha t  

trachoma is morc oasily i n o c ~ l a t ? d  on an cxpcrinzntal basis whcn gcnns 

ara plcacntJ as those scorn t o  scnsiti5c t i ssu-  c u l m  t o  moculatim. 

Conjwxtivitip may thcrzfon 5c considxvd as a factor in tb 

aprcad and disscmhation of trachona. 

lcuta trachgw cnsct 

Tho contxtmorep on tk? acutc or non-acutc onsct of trachcana is nnow 

closod. -1uthm-s such as mgcson, ?:at&, Bxctti, Pagas, ctc* shwcd 

iht the aDOb oasct of trachom may c a s t ,  but t h a t  ~t i s  not a rule, 

contrary t o  tho vim aqwcsscd at a time bg Plitsui* 

Hcmla?r, it is possiblc t o  assert8 as  far as tb countries bvrdcrlrrg 

cm tb lhditcrrancan basin arc wnccmd, tht acutc dtscharging conjtmcti- 

fitis 18 mostly thc rcsult of an inoculation by a kactarizlm athcr than 

a vim (1rit;b thc cxccpt;lon af "mulo-gonital chlamidozoonn, vhosc fnitiaI 

p h  sc is ahr~ilya acutc) 

%ref-, w i t h  r-g3rc' t o  tmchma virus, i l l  m y  bc said that thc 

p +tcm cb ansot i e  mostJy insidiaus. 

2. Jmportancs of thc "aasaciatad f o m  of ccxi~ut-c t lVr t l~~ as a factcr 
i n  tbc dcwlopnmt of tho d i s a ~ c  

(a) wl+h figarc! t,o cgdlids (coaj~~nc+ival  mucous m a n b r a n o )  : 

Tho analysis of s o ~ r ? 2 ' 1  obsorv~f.icms nadc in Karoccd prom8 tho 

v c m q r ~ a t  froparkmcc of nsupcrac'&~ l n f ~ t i o n s ' ~ .  If wo rcfor to statistics, 

wo Lind ',hat th3 apclmCns and +lu cnalysis of smars indicatcd that cighv 

p r  Qcrrt d +ha cxaaimcl individuals had nsupcraC!C-3d infcc"ionsn. It o f k n  

happomd that sovsral gznm wuro p ~ s o n t  a t  th= b vcl cB tho samc conjunctiva 

('dcclcr bacillus8 Mwax-Axcnfcld diplobacillus, Xzrosis of Coqyobacterla, 

Staplgrlococcus, Stmptococcw, F'mmoc occus) This gonoc occw ie of littb 

bporianca anl  shrms i t so l f  undm *he form of sporadic outbrcakb. 



It is  beyond doubt that  ccnjunctival hyperplasia, follicles or 

papillae zrd thickening of the  chorion, are more frequent and more marked 

in the case of rmxed trachcna and our research showed thet the i r  number 

and tb extent of t h e k  hypertrapb, in particular n t h  regard t o  

1fgm.FN3aaasn, depended on t :~e  virulence of the superadded f lor? and on 

t h e  rmcmbial as~oci~ll;ions. 

P?mmlnle and Huet admit %hat t'ne m l t i p l i w t i o n  of the aims 

"my be Fnduced by a simple influnrnt ory  cmditlon of Incter is l  arlgin, 

regardless of the type of mlcro-o~amsms W:I.LC:I provoked it". 

As I already wrote F;I our report i n  1951, I am of the opinion 

that the two affcct iam reflecb on each other, and tlmt bacte* and 

vlmses associate i n  aggravating the lesioils in the conJunctiva1 t issues 

of t h e  palpebral mucars mnnbnc.  

(b) Wllth rep&, f o cornec r 

he Professor Bie t t i  well demonstrated m his nconsidemtions 

cn tbe participation of the cornea in the trachana process1' (NRO 158.1/9, 

8 s&. 56), tb participation-of the cornea i n  the trachana process, 

especially starting ui# atage I1 of the dmcase, shruld be considered 

as R rul& 

Harm,  such a par t i c ipc t iw  is f ~ r  more frequent and h r  more 

aemm In p e t i d  suffering from associated c o n j u n c t i ~ i t i s ~ ~ .  A mixed 

infection increases in the  proportion of f i f t y  per cent tho  frequency, 

soverfty and persistence of corneal lcsions, whether in the case o f  central 

d.cerations, tmnwersa1l.y or horizontally clangated (Adiamntadbs Furrolr- 

shaped kreratit1.s) o r  k f h e  e p l t h e l b l   erat tit is or sometimes perforzting 

ulcerations occurring a t  the l m c r  l b x t  3f pa~mus. 

The frequency of v a s c u l r ~ z a t i o n  and its unporbnce (shown i n  

milliRlotrea fran the limbus) 1s fzr greater i n  mixed tracham carriers. 

~ p e r i n f e c t i m  cerk in ly  plays a part in the prodoction of 

pannus b d  thc m l t i p l i c i t y  of pannus locallzetlans on the same cornea. 

It'is nos- in patients with superadded infection tkt "panrue crassusn 

a d  nnult2.ple ponnusn are seen. 



The marginal ulcerations in the shape of l'nail scntchesn and 

'tparalimbl ulcerationsn are a l s o  more frequent i n  superinfected p ~ t i e n t 9  

than i n  patlent8 aufferzw fran purr? trzchma. 

A t  t h e  s t a t i c  phase, it may be said t h 2 t  trachrana is alvays 

more severe on the corneas of superinfected pzticnts than in other patients. 

Is the  aggravating rdle of supcnnfection & e  to t h e  micmhiel gem i t s e l f  

or to the t a ?  It i s  inposs~ble t o  anmcr n t h  certainty, 

In arr report t o  the In temt ioml  League Against Tzvchaua (1951) 

we published e micro-photograph which conclusively proved that corneal 

cells mag- be i m d e d  bgr lleeks bacil l i  i n  o c t w l  c e l l  culture, and these 

g e m  penetrate the c e l l  t o  i t s  cnm actriment. 

Thcref ore, the  Vims + Bactenwn c ~ ~ ~ b ~ t i c m  _intwsifLes the 

virulence of the Infection ard causes nore considerable dFmage when 

tmchana is associated with pethogenio hc t e r i a .  It seems that  tkr: 

prevalence of cond$nctivitis varies according to the different carntries. 

IMUt  cmjunctivl t ia  i s  very c m o n  in t : ~  area surrwding the 

Mediterranean basin, It seem less prewlcnt i n  CzcchoslovaMa, ;tn J a m  

slld in t h o  Unit& States. 

2. Smtficance of associated f l o i z  >cco&ng t o  wch camtry 

Q ,  Aka& J .  Tsutsui, ,P, hnba, H. S h i m i m  and H. Nishffdorl, 

reported thnt  the prevalence m,te of Koch Weeks bacillus conjunctivitis 

was'6.7$, w h i l s t  in Morocco, we found it t o  be Ir5-5@ according t o  the 

area6 concemsd. The Japanese authors correider tha t  tb i nnumce  of 

oonjumtivi t is  m tho development of tmchcm is wezk. They are perhaps 

right with regard t o  the bacterzzl infections, which are not m u w ~  

in their cwt-; ht such is  not tho case i n  North A f  nca ,  and the 

premlencc of Kock lleeks h c i l l u s  ard t'm gonococcus (even more prevalent 

in 2gypt and i n  Weds than m Morocco) prcsumrbly accounts f o r  the 

difference noted i n  the prcentagc of severe cases i n  this country. 

Again durFn_my v i s i t  t o  tb United Slates, m the  suw1er of 1957, 

I c d  czscertaln t h a t  t he  prevalence of superinfected f o m s  of 

conjunctivitis an AMa and Papago Indians, in Anzone,  was atr- 

low, which, i n  ny opinion accounts f o r  the little number of severe 

tracham casts fmnd i n  the  pupils of the  schools vlsitcd by me, 



According t o  R, Pennaralc 'and M. met, the prevalence of "HaanopNlusn 

in Tunisia is L 7 . e  I n  respect of dischargrng t r a c h m  and 33% for 

apparently pure trcchcma. These figures are pretty close t o  those fmnd 

in Morocco. 

But the KochlJeeks bacillus is  not the only one involved, and lib 

Panmrale an8 het, aur invest ig~.t ions enabled us to note that in 

oase8 tho microbin1 associetions were very frequent in c o n p c t i v i t i s  

associated with trochana (which we referred t o  as  the "gCm.8 cOcktailtt) 8 

Panaarale and Huet notod the presence of a sfmple flm in 28.73% of the 

w e 8  and a mixed flora in h9. k s  of the cases. 

In Morooco, out 6f 17,000 slxdes aiarmned, wc fmnd : 

1. 2 3 4 5 6 Rev. 

&re Kock Weeks 45,7 23.5 17.1 

Associrtdl Ed. 50,O 20.6 15,7 

K-U. ( tote l )  47,3 22,2 16.2 

Pnmunoc occus 3?.0 0.0 3.7 

Horax 24.4 8,8 2.6 

Xerosis 36.6 8.1 0.0 

Association (w % 23,s c.3  lr.7 
Eegative slides 33.0 5.7 0.3 

A s  it map be seen, these f lgures  @pprc&imatc to those quoted by the 

propiously mentioned authors. Oil the besis of these data, we  re 

therefore In a poaitioh to assert that the clinicd. aspect of the lesions 

which is always laore severe in t h c  camtnes where the mfcmbial floxa 

i s  very p o w e n t ,  varies accordln~ t o  ~c flora, and t ' 7 a t  tho complica- 

tions are more severe and more frequent i n  trachmtous p t i e n t s  shoKing 

an jmportant associated flow. 

TMs applies a l so  t o  tmchabz i n  the Indlans. Dr. h c i s  1 I Proctor, 

who wis then fndian affairs  consultant i n  the United States, wrote me cn 

29 September 193b the following : 



"We do not have tk rmxcd infections so common in Europe end 

especjally i n  North AfTica. I k v e  exminod 2,000 Indian ctuldren 

the last t e n  days, finding per~haps twenty-five per cent trachana, 

most of them I n  stage 111 of MzcCall~n, n t h  c few f r e sh  crses and 

a good m y  suspicious, in which I cannot make a positive diagnosis. 

Among a l l  these children, I have fmnd six cascs of miLd conjun- 

ctivLtis, one or two ulcers and e vcqr ferr ccscs of parnus vFslble 

t o  the  naked eye. Nevertheless, they have t n l e  trschm, for I 

have secn much trachcana in A f n c ~ ,  as has Thygeson, and both 

TJilsan and Undner m e  here and s?ld rvrs was t rue  tmchcm. We 

ge t  cicatrization, sanc pannus, sane entroplon; but i n  g e n e n l  

most of the cases are arrested wxthout serlous complicat~ons.'' 

These findings by -)r. Fmncls I. Proctor wre  zlso by myself 

in September and October 1957, during my nusslon ul t h e  Unitod States, 

as  I prevlmsly mentioned. 

There is no doubt tha t  i n  t:w Induns  of America trachma is less 

eevere than in Morocco or in iJorth A f n c ~ .  

In cur opinion, this Bhculd be nscnbed t o  the tlbsence of ce r ta in  

genna fran b b  dcmbid flora of  t h e  Unlted Stetcs. 

MICROBIAL FZL)TA AiD WCfLiSIONS 

In C h e ~ r  wluablc work, P ~ n n ~ l z l c  2nd l b c t  showed thae thcre wzs no 

direc t  relationship betweon thc  tmcteriel f l o r  and thc presence of 

inclusions, and "that these were not fa.nd t o  bc norc often zssoclcted 

with Haaaphilus than n t h  other h c t c n a l  germs. In t h e  infl~srmatory 

conditima of the conjunction,, clue t o  hac tena  m trachamntous pat lcnts  

(forms of discharging trachak.), the  mt rc -ce l lu l a r  inclusions were found 

more numerous in cases without supez-ddcd m f l m t i o n ,  The authors 

infer  therefrom tkt the  prescncc rlonc of ccrt,-m assoc~ated  b s t e r i z l  

epccific specics does not constitute a f2ctor ac t lwt fng  thc virus 

d t i p l i c r t i o n ,  2s this mc?y rather be induced by P mere inflzmmtory 

condition of bacter iel  origin, irrcspectlvs of the  t m e  of pthogenic 

mfcrolorgt?niwaa which caused itH (Pannaralc and Met). 



We consider ~t is  regrettable that these authors carried cut t h e i r  

investigations in winter, during whlci season the gemst eilulence ( W h  

tbt of Koch Weeb bacillus and. of t,?e staphylococcus aureus) is a t  i t s  

lowest level, w h L l s t  j.n sunmer the i r  findlngs could have been a f f e r en t .  

It 1s t o  be pointed out also that  the ganococcus is more often 

obeerPed 3n a~tumn both in Egypt m d  rn North Africa. But in Morocco 

5% was very o c c a s i ~ l l y  &tected i n  the smears aamined & r n g  the 

c ~ l t r o l  of the lan8s ~ampeign - it apya r s  under an epidemic farm only 

in sane restr icted areas. L i k e  others, we have come acrass autumn 

epidemics, end, i n  a particular case (Crharb epldemlc - 1956), we had 

among 1,&3 euurdaed indivi&p3.s, twenty-five cornezl perforations, of 

wMch edgM were bilaterrl; O f  these, s u t y  per cent were due to  

garococcus aad trachatm oar&ers. firthennore, Koch !Jeeks and 

g a n o c m  uere pm8& a& t a i x e d  mfection in t h i s  epidem-c, which 

uae A& 8- uatil S n t S ~ W i c s  L ~ s t l l k t i o -  was made over a flfteen- 

day pa- by a team of 8pe@&ized male nurses from hh-b. 

The aggravating effaCO.w the gonococcus on trachgna had already 

beQn noticed Zrp the  mci~n&mors, ancl &cCallan h d  sot it in a 

separate catego~y e r  1 Tr . I I  c. 

m ~ o  t a k a  a m  of t,h- CPIDPO~GP nit*, &% the rrholc 

-&,+-&the compaim, m%bp f o l l o ~ l n g  days: -37 -DU -328, 
do., with a d e w  t o  foll- u~ t h e  effect of aurecmycin mst i l la t ions .  

Cuman wen, aaade fo r  the fmr =in cycles. 

Theae curves s h h  t!s apeotacular influence of nurecmycin ins t i l la t ions  

made over a three-day period (intennittent treatment) on the different 

germs and more particularly on tke I~och-'leelrs becjllus. It is t o  be 

noted tha t  ntichbial associations respond t o  treatncnt t o  a l e ace r  extent. 

I loremr,  tho s t a t i s t i c a l  study proves tkt the gems pmnptly ~n appear 

(three to  f m r  da;rs) after a t o k l  hsappearance, and tkt the curoes 

rlse, but t o  a lesser index than in the  previous cycle. T h i s  may be 

accounted fo r  e i ther  by a re-infection f rm lndlviduals h a m  escapd 

treatment, or fern flies, rrhic:i are alrmrs numerous during the campaigns. 



T h e  asnunptlo., f b t  a :-esl&ial -;cmil not  I PL ched by the a n t l b r o t l c  may 

pere l s t  o-. tfit L r,~ur&Llva i cv i  1 LS n o t  ccceptable, a s  I? TLW 

expe&rkr,t3 c,rrled h i t ,  at, t*?t: o s p l t z l  s:lowed t!zt t h r  gem wwld 

&$ppcxir *t'~u; fhrs  i,; f i v ~  - O V Z ~  after rurempm m s t l l h t l r m ,  and 

pt after three dzqe, ' h t 2  2 n , , ~ ~ , c t l v a c  c m l d  be cunsldcred as d e f l n i t c l y  

'freed frcn Kock !leek- ,-m ~ ~ ~ l ~ , b ~ ' - d , ? ~ .  This 1s an e x p e m e ~ t  Ire have 

been r e p t u g  1 Ir Pars  W -, week, s l  ,cr 211 p a t i e n t s  undergoing a 

raajor ~urgr~al operas: ln a -F. b c t c r i m l  ,,~c;rll.y exa~t~ined kforehand and 

put v d e r  observation *l---,y tt: t a days precedllg the operation. 

R&iFFICACY @ AUF&@i'lrJIh ?M iL. -""a '- , ; ", G R ~ E  - 
k curves skm tnat a m  e r y n  , '1, -, SIC).. - s  t% r r X e r ~ s l ~  Cbryne- 

bc%m&uPr*, are l3.t.f;Pe m f l u m a P b 4  7 .  b y  n ~ t - w ~ ~ t ,  m d  ~t seems t l ~ t  

*Z t& " c o n , j ~ & 4 . ~ ~ ~ ~ ' ~  ,&@k* 4E.' ., 40 *x, ; ~ ~ ~ + o c - ~ c c u s ,  staphylo- 

cWCU5 W g o n o ~ ~ C ~ s )  di@appqi~ ,  a&$ rarusls ~*-,i& *'l+%erme becone more 

iULL nore  . B r a t s  

PMs fi@t I& us ta su9&%$v pt;b r ;urt lb irt i~s  for dureaaycin, 

k t  W e  nat auek to  covf;L&e ;:.is i L  mrk, & thc t?u-ee 

hba*ehrg  ami$twts )rM ?~ep"$Egsid?'-a t o  4s w c r ~  l c t e r  on mthdram. 

I wnpe aily able to * +  6frf+~~*g~ perso&lU r:ld on ,, smll swlc, 

e s ~ .  it seemed t o  me.tbt &?lc~$& Favmrc'olr i~lvlut.r,co sun l l a r  t o  t h a t  

air- ~btained ?y auresp:ro'L-# 

CCSJC m s IOliS 

It result? fran my eg.@@i&@es tha t  the part played by the  f o m  of 

caryunct&~Ltis assoclatad&7ith,~&om~ shculci not  be disregarded, that 

the g em assoc ig t iom -are atrmely frequent, ~ r i l  that the  mass campaigns 

s W l d  be maintained, e v c ~  tho1 h t h q f  ~ r o u l d  on ly  r e s u l t  i n  dolng axray 

with t k  fonns of conjunetint  assock  Led t n t n  trachoma. It 1 s  not 

task m this paper t o  make statanent or, t h e  cu tcow of these  

t n c h m  campaigns. 


