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1, OUTLOCK

Yaws ias a treponemal disease of childhoed, highly prevalent in rural
tropical countries until 15 - 20 years ago. Its manifestations in later
life include destructive and invaliding bone and joint lesions which
develop in ten per cent. of the patients during the natural course of the
untreated disease, In the last 15 years-some 150 million people have been
examined and some 43 million treated, ss clinieal cases, latents and:
contacts, with long-acting penieillin (procain penieillin G in oil and
monostereate - PAM, or dibenzylethyldiamine penicillin - DBED) in WHO and
UNICEF asaisted yaws projeots in 4P tropileal ccuntries. A remarkably rapid
and extensive regression of overt cllnloal lesions takes place fmllow1ng
community-wide application of langﬁactlng penlclllin.‘ This is illustrated
by data from Indonesia, Haiti, in South Paclfic islands and elsewhere.

An extensive yeview of the WHO‘endemic treponematoses programme in this
context has recently been publlshed (1) and detalls are avallable elae-

where (2, 3, 4, '5).

With 1nfect1¢us lesionb b91ng reduced from some 20 - 30 per cenb. to a
fractlon ¢f one per cent in the community and w:th extensive 1nterrupt10n
of transmiss;on being ev1dent the need became apparent for undEPtaking
epidEMLDlOgiG&l/SeTOlOgiﬂal evalLatlonu 1n the survexllance of this dlsease
particularly since persistence of infection was ﬂlso observed in many
areas. To investipate prevailing immunological patterns in a Gisease with
an unknown potential cf‘féerud@scencé”fclICWinglmasé”application of
penicillin seemed of partieculsr interest. However, the use df serologieal
methods is only possible on a limited scale in &eﬁelmping rurél areas of
tropical countries. Sampllng technlques must therefore be used whereby the
findings in patterned surveys are referable to the populatlon. The
teehnical orientation of WHO in *he continued surveillance of vaws following

mass penicillin campaigns has therefore been to provide assistance in the
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epidEmielagical/sero1ogical evaluation of yvaws campaigns and to appraise
statistical, serolegical and survey methodology on the basis of data coll-
ected so far in Thailand, the Philippines and Eastern Nigeria by the Inter-
regional Epidemiological Team (TET). A further study is under way in
Northern Nigeria. Regional teams for similar purposes have been egtablished
in the Western Pacific and African Regions of WHO, under;aking not yet
completed epidemioclogical/serological evaluation surveys in the Western and

Mid West Regions of Nigeria} in Togo2 and in Western Samoaﬁ.

2.  SURVEY3

Tn these epldemiological/serological surveys the sampling units were

divisions, Qistriets, villages and clusters of households, A stratified
survey design related to geographibal lecation of villages, population
density, prevalence of infectious yaws and treatment at previous surveys

in the mass campaign, has been the basls for the samples investigated.
Details of the designs are available elsewhere (6, 7, 8 9, 10). According
to the survey design the resulting clinically examined sample is made uﬁ”
of 21l members of the selected cluster of households and the serolegleally
examined samples comprise all children and 20 per cent. adults (15 years
and over). The rumber of sampling points, the populations examined ete.

in the TET surveys are given in the following table:

P

Teamleader, Dr N. Ruland; Serologlst Mr E LevyaLambert field
techniecian, Mr C. Bambara

Medical Officer, Dr F. Vorst; Serologist, Mrs Heinze

Teamleader, Dr W. Frohlich; Serclogist, Dr F. Wang
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Country ! No. of sampling | Clinically | Serologically exam. popn.
. points | exam. popn. VDRL FTA TFI
Thailand ‘
1960-62 | |- 4o .1 38 0o 19 Q00 | 640 640
Philippines - R ' -
1962-63 3 | 17 000 ! 9 000 |2 320 700
E. Nigeria | :
1983-6% 56 9 500 500041 200 { 1 200
N. Nigeria . o o
1965- 50 o B 500 C 5000 (3 500 ) 3 500

Tﬁe data and serum GD]lEthOnS Obtained are ubtlilised also in the
survelllance studies of several condltlona other than yaws, Serum aliguois
hth‘been deposlted at the WHO Jerum Reference Banks 1n Prague and New
Have . Multizubject exploltatlon of sera originating from Several
treponematosas pPOJeotsl have thus ‘been unde*takcn and are the Subgect
of setarate communlcatlons from the WHO‘Communlcable Digesase division.

T“e enidemiological/aerologmcal treponematoses surveys have . also become a
vahicle Lo Othe. apprqaghes to_epldEmmolog;cal researceh. \Thus, in
co-operation with the WHO Virus programme, the malariz programme and
Euman Qeﬁetics ﬁrmgramme{ a study 1s made of =zera from Northern Nigeria

in regard to arboviruses, malaria, immunofluorescent antibodies and

4
"":t

iz sera from Thailand originated from an additlonal survey
surplementing the original epidemicleogical team survey.
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1 ]
meunoheemetolOgleal fectors .

.‘?hﬁmEP%@?EinQ&iQ@l/ﬁEPQlPEical:ﬂYalueﬁionmﬂflxewﬁeeswa””diseppearing
disease", as well as multisubject exploitation of randem collecticns of
. zera from ruralﬂﬁrepieel countries, were envisaged by the WHO Scientific
'Groupmen Haematological studies. (24), were encouraged by the Seilentific
Groups on Treponematoses Researdh (25} and of Immunology (2€), as well as

by the WHO Advisory Committee on Medical Research in 1960 (27)

2.1 Immuneloaieel aspects

2.1.1 _ False” seroreactors: In treponematoses the advent of chemically

defined eerdiolipinnleeithin antipens and the subsequent eeteblishment by
WHO some years ago ef 1nternationel reference preparations for the eardio-
lipin and lecithzn components, as well as for ‘human reective antisera,
represented steps ferward in obteining a measure of uniformity in eerolegicel
methode 'in thie fleld prerience has shown that, when preperly used,
reegents refereble te theee etenderds wlll give =a relatively small number

of so-called ”blologically false peeitive reactions (EFP) in Buropean and
Amerlcen heepltal patients and other eelected populetiene. It was eeeumed
1nitielly thet within limlts, cerdiolipln antlgens would also be suitable

in etudiee of trepleel vaws, elthough their use in the trepiee had previeuely
bheen eonfxned meinly to selected cese material of syphilLs and yaws.

Thase antlgene had not been ueed in erganised eample surveys in rural areas.
However, evidence of the existence of a considerably higher number of

reagin reeetoee ﬁhee‘entieipeteg in tropical countries - and non-related to
treponemel_infeeﬁionien the basis ef'trepeneﬁel immobilisation testing (TPI)-
commenced to acoumulate in syphilis studies from Ethiopia in 1960 (11},
Moroceo 1n 1961 (12) and in 1964 with FTA as the reference test also in

These studies are undertaken in co-operation with the virus unit of the
igboratory of Epidemioclogzy and Publiec Health, Yale Univeprsity, New
Haven, USA, the Nuffield Institute fer Medical Research, London, and
the International Reference Centre for Abnormal Haemoglobins, Londeon.
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Ethiopia (13). Applying for the first time TPI %esting in proper sampling
of rural populations, WHO made similar observatlons inm yaws, beginning in
Thailand in 1960 The flndings in North-East Thailand on the basis of TPT
”rééﬂlts”smohg a subzamplé of VDRL reactions are shown in the followimg - -

summary table:

) I ; .. ‘ ‘
VDRL VDRL: TPT .
| ‘age ‘groups | - Tested Reactives !.  Readtives
No. % | No. %
2 -1 | oM 72 | 18.6 205 7.2
15 yrs. & L o '
over 1089 384 35.3 1+ 302 33.3

The excess reagin reactivity by VDRLin children is brought out in this
table as compared to TPI testing, computed on the basis of the examinations

of 59&5 VDRL tested sers thh a subsample of TEj TPT Lested

. These aspects are further 1llu5trated by age distribution in the
following table and in fig. 1, comprising llau‘sera from rural areas of
Eastern Nigeria and examined comperitively for. immobilising (TPI),
fluorescent (FTA), complement fixing (CWMR) and flocculating antibodies
{(VDRL}. The sera for TPI testlng Were drawn at random fram a serologlecal

sample of 4389 sara, accordlng to the survey dQSLgn
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|
e Tests TPT BA CUWERM | VDRI,

in | R i Reacti tive
years Tested. Reactive Testeé eaCtlve"TEStEA eactjve-Testeé Reactiv

.No o P Not % | Yo . ' jNo.l % -

less than {
5 168 118 {10.7 8 13.9 3 . 1671 34 120.4

6 - 10 {436 ;75 17.2 . ‘ Vou=3i109(22.8
11 - 14 162 §59 36.4 | 30.9 | 157 A1 155, 58137.4

Children THE 149 1194 2 . 755201 126.6

15 - 29 118 %63 53 .4 : 211 24 .81 112§ 6L1s4.5
%0 - 4h 140? B2 |57.2 . g {22.2) 141 75.2
45 - 59 | 80 55 168.7 8.2 71 20.6] B84l 66178.5
60 v ‘ ﬁOJ 18_160.0 60 . 30 113.3 31| 23|74.2

adutts | 368_%18 159.2 221 I57.6 | 557 177 {21.6] 368

=

a- 4 1 .
Total 1134 367 ?je.T 1184|340 9.2 [1103° | 26 |[11.4 1123"

sera - : H i

a The smaller number of TPI tests as compared to FTA arises from
inconclusive readings, etc.

The smaller number of CWEM and VDRL fests as compared to FTA and TPI
arises from unreadability, not enough serum, etc.

Thus in these studies in rural tropical areas high reagin rates in
cardiolipin lecithin flocculation tests were found as compared to
immobilising antibody. Accepting immobilising antibody reactlvity as near
specific in treponemal infections the excessive reagin reactor rates may be
due to eross-reactivity from other infections, infestations, vaccinations,
ete. to nutritional or genetic conditions. The findings suggest the
consliderable limitations of lipoidal antigen testing for sereening purposes

in random populations of rural tropleal areas. This does not imply that
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cardiolipin.tests. (quantltative technlque) are nat useful in the diagnosis,

management and contrel of individual .elinieal cases of yaws (and syphilis).

On the otfer hand, a strikingly low complement fixing antibody
reactiVitjyby'the'cardiolipin‘WaSSefmann reaction (CWRM) is observed from
the table and fig. 1, a phenomenon possibly due to (i) small-aggregate .
particles characterising-the antigen in complement Fixation a5 conmtrasted to
the ‘giant antigen particles used in flocculation tests and reacting
differently with serum, (ii) differences in test sensitivity in relation to
stage and duration of disease, (iii) differences in reactivity patterns in
Vaws asuqémpared.to syphilis etc,, aspects which are further considered in

the detailed analysis.of this type of material to be publishéd latgr.,

2.r.2 Treponemal antigens, fluorescent and immobilisiﬁgféﬁtibddj:‘

No significant titre'differeﬁééé‘have béey found in laboratory studies

c--between. T.. . pertenue strains when. exposed to homologous {pertenue) and .

heterolgous (svphllis) serum, and viee versa {14), based on immobilising

antibody technigue (mPI). Neither have laboratory 5tudie5 using fluorescent

“treponemal antibody techniqué (FT4) with T. pallidum, réspectively -

T. pertenue, se far shown szgnifioantly different results (]5, 16)
Pathogenlc T. pallidum (NiGhOLS) appears to be as senaltive to yaws anti-
bodies as is T, pertenue ‘and standard TPT testing basad on pallidum antigen
has been aceepted as a aPECiflC reference Qrocedure in epidemiological/

serologicald surveys of yaws. CSince sigan¢cant corpelation between the

Coceourrence of immobilising and fluorescent antibodiés in yaws has been”found

in tropical populatlcns (flgs. 1 and 2) the less complex FTA test can also
be utilised in 1mmunolog;cal studies of *his cond;tion Studles based on
gradually inereased FTA Eamples ot the populatlon thus Justified the
determination of FTA reactor rates 2s an expression of yaws infectioen in
the current Neorthern Nigerian supvey., FPFTA testing is a2iso gradually being

introduced in the field and recommended for use in tropilecal countries.
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2.1.5 Antibody deterioration and specimen transport: Floceulating

- antibodies (reagins) as determined by cardiolipin-lecithin tests (VDRL)

‘deteriorate éasily during tropical transpori, under adverse temperature

exposures and varistions as contrasted to fluorescent and immobllising

antibodies., Extensive studiesz have heen undertaken of these problems:

(2) Driled blood transport by mailing of blotting paper discs (rmndelles)

was found suitable for FTA testing of the eluent. This simple antibody
presepvation method, useful under field conditions, is based on finger

1
prick blood without venipuncture (17,‘18)-.

An example of a comparative study of rondelle eluent (FTAR and

100)

serum (FTASIOO) in 2 random rural population from six sample points in

Eastern Nigerid is illustrated in the following table:

R . . FTAS, S PR R ‘
FTR (e T0TAL
Reactive Non-reactive
| Reactive IOT*I ' 1- . ' o108
Non-reactive o7 303 1 710
Total . 114 504 418
CDHGDI‘d&nQE H Reaétivity 410 = 98 .per ocent.
' Non-reactivity 418 - . .
Co-positivity = 107/11% = 93.3 per cent.
Co-negativity = 303/30% = 9.7 per cent.

Prevalence of fluorescent treponemal antibody: 2%.6-24.8 per cent,

1

Such abscorbent paper procedurés are available aléo for neuﬁralisation
tests in poliomyelitis etc., for haemagglutination inhibition testing
in mumps, and lately for rubella (see 17 and 18).
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{b) Deep freezing of sera.in liquid nitrogen at minus 150—19690 Was

established as an optimal method for preservation and transport of specimen
Qollections from the field to overseas laboratories. The details of this
method have been desc ribed elsewhere (19, 20). Prior experience in
tfﬁnaﬁof%wgfniéfgeﬂsarum collections from tropical countries to overseas
iaboratori'es‘ had shown use of carbon-dioxide ice to be impractical and that’
"normal" shipping procedures frem tropical rural areas often:entéiled risk
of spseimen infection and/or antibedy decay, The latter was. broyght out -
perticularly in a study in North-East Thailand (21) where a very wide =~
range of time/temperature exposures and differing thérmo*regiméhafweré S
gstablished and which affected the thermo—sensitiVE”feaéins but appéreﬁtly:
not the fluorescent and immobilising antibodies, Sﬁbsequent laboratory
experiments (22, 23} have confirmed this in regard to absolute temperature
exposuré'és well as to temperature variations. ‘The'shipment of frozen
serun collections by LR-104-6 refrigerator transporters at minus 150—19600
in liguid nitrogen from tropical countries to‘dvéréeas reference
laboratorieé:ﬁas inereasingly been found to‘bé a practical, efficient, safe
and economical methbdlto'“bring the field into‘the laboratory" for
immunological lnvestigations of unaltered material. This procedure is
gradually bei‘ﬁ‘g used alzo in other working s..r*éés‘“ (lé".g.".parajsi't'ié d'i:é':éai;sés';.:

bacterial diséases, diarrhoeal dissases and'shbséquentlywaé ﬁﬁbt of the

methodology in WHO Surveillance and Serum Reference Bank Programmes),
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2.2 Epidemiological aspsols

2.2.1 Clinica) findings: [n the sample populations examined clinieally in

the three completed surveys the following manifestations were found:

Thailand Thilippines Eastern Rigeria

No, No . % No. %

lesiong

Infectious
Yaws

19

Other yaws* .
lesions 1886 " 1146

Total persons
with yaws 1905 oM 1152 15.5

Qlin. popn. 38280 - 17000 8500

*

Tneludes hyperkeratosis, gumma OF Zangosa, late bone leslons, Juxta-
articular nodes, sabre tibiae, depigmentations apd scars.

Some observatlonsg &as fégards ;hfectious yaws will be discussed briefly

in the following: {a) In Thailand 15 of the infectious lesions and 143 of
"other vaws lesions" were observed in Southern Thailand. Only four
infectious and as much as 174% of "other yaws" were diaghosed in North—Eést
Thailand, A1l infectious caseélwere in children. (p) In the Philippines
infectious and other-aétive lesions in children in thg islands of Samar and
Cotabato pointed to thé need for antiyaws measures in these aréas, although
the Pﬁilippines in géneral had been é low level prevalence area for a long

time. (e¢) In Eastern Nigeria infectious yaws was dlagnosed in four different

village Toei. The fact that they were found through a random eluster
sampling procedure based on a gmall sampling fraction sugrested that yaws may
be more widespread than assumed, particularly in the Southern and South-

Eastern part of Bastern Nigeria.

The glinical material collected in these three completed surveys -

although comprising only a emall number of infecticus cases - confirms on the
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one hand the results of the mass campaigns to the effect that infectious
¥aws has been reduced fyon 5 - 15 perlqgny,hpréﬁalénce to a fractien of
one per cent., but aignais alearly on the;other hand that tﬁansmission of
infection has not ceased and that focal cﬁses of inféctiousjyaWS continue
$o..oceur in. children. The glinieal firdings above cannot, howgyer,‘expiéin

the extent of the yaws problem and the.epidemiological characteristics of

residual infection. This emphasises the need for epidemiological/serological

evaluation.

2.2.2 Serological findings: In the natural course of yaws in endemic

areas very few cases occur in the first year or two of life, f"he attack
rate may reach its peak at 5 - 7 years depending on the endemicity level
and ecological factors. In many areas of Thailand, the Philippines and’
Eastern Nigeria the initial treatment swrveys commenced more ‘than ten .
years before the present epidemiological/serological evaluations. = Most
of the children with recent vaws infection at the tite when the mass

' caﬁpaigns staprted would now be 15 years old or more. The relatively small
améunts of long-acting peniéillin administered in the campaigns could not
be expected to influence substantially sero-reactivity in yews cases of
long duration, a duration which would incvease with inereasing age. If
the mass campalgns suppressed infectiousness completely in the young and
interruptedftrénsmission,'thé young age groups should now show iittle or
no immunological evidence of infection. Those below 15 years of age must
thefefore hold our particular attention in the surveillanece studies of
yaws,

The age‘spécific prevelence of treponemal antibodies (by FTA and TPI)
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in the three completed surveys are summarised below:

3 B .
b ' . ] ’ .
fge | N.E. Thatlamd™ Philippines” | E. Nigeria5
1 - 15 yrs 11.5 % 3.5 % 13.2 %
} over 15 yrs 30.9 % 17.5 % 5.0 %

1 Estimated prevalence on the basis of a TPI subsample of VDRL examined

sera

Estimated prevalence on the basis of a large FTA subsample confirmed
by TPI test

FTA prevalence confirmed by TPI test on a statistical subsample.

Thus also the serological findings confirm that infection with
T. pertenue persists in the age group below 1h years of age many years
after penicillin mass campaigns in rural tropiecal areas, and that trans-
mission continues in the child population at a considerably higher level
than inecidental clinical cases would suggest. These aspects are consldered

in some further detail in the following: In table 1 and figs. 3 and 4 the

age specifie antibody pattern in‘@orth and South Thailand is 111u$tratgd
by total VDRL seroreactors, sera titres of 8 dils, 16 dils and more,
Partially reactive and low titre sera are pariicularly apt to be non-
specific reactors in yaws, whereas it is rare for a serum;reactive,in
dilutions e.g., 1:16 or more to be non-specific. The Thailand yaws
surveillance study was the first of its kind and only very limited sub-
sampling was part of the survey design for direct. comparison of TPI resulis
to age-specific reagin titre curves. In fig. 2 from the Philippines
Ammunelogical profiles estimating floeculating (by dilution) fluorescent
and immobilising antibodies can, however, be compared by age groups. The
findings are compatible with the Thailand experience in regard to the level
at which VDRL reactivity may possibly be considered as a meaningful

expression of treponemal infection in the rural tropical community -
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as eantrasted to 1nd1v1duals without higtory or signs of vaws., In a
previous—table~as well as in flg. l Immunological age profiles &.g on the

basia of- FTﬂ tﬁsting from hastern ngeria were: alrﬁady 1llustrabed on

the basts-of~a- random-TPI subsampie In ‘the followzng tablm a furﬁher
FTA profile is compared tﬂ the age antlbody patterns of compl@nent
fixation (CWRM) and floceulation (VORL) covering all E@BM'PandomJSEPé-‘T-
exsminad in the PTA test. The pattern s similar to that in fig. 1. The
table shows that cdnsiderable fluorescent antibody reactivity is present
in children in the age groups 0 - 4, and 5 - 7 years, with a steep rise .

(almost double). towards the S - 10 and 11 - T4 VEArS. BRE Froups. o

IV oowmrM 1Y vpRp

AS? group§ ‘1"Exam. 'React, % |BExam. React. "% | Exam. :React. %

= hyears| 802 | 6| 7.6 | 165 | 2| 2.7 ] 766 | tass  |21.s
~7 ] 8el W2 8ﬂ‘£ﬁTmmﬁ4 6.21 989 uzwrﬁﬁm‘
200 A | deo (1603 Fege | 10.8 | 7257 233 |52l

iy
i I

A

Ak begese | wneteris-l-se9 e | 1048 |- 600 253 405,
; 15 - 27 B2k 147 |45 4 B0 8o |26.2) 33 {.176 |56.% ;
P} 30 - bb U360 | 211 586 | 237 81 sh.2| 4o |- ose iR
s - 5o SRk | 122 157.0 | 2160 ] 43 {19.9 | 219|173 | 79.0 |
‘o + 00 | 66 {66.0 1 a7 17 119:5)° 93] 73 | 7867
A 1otar lsoes 1 duo [23.8 5768 | 448 |11.8 | noce 1607 .| 39,5 |

Childrens 15} 2985 94 | 13,0 2623 =27 | 7.8 ‘5094'-”‘9295= 50.9

[ nawits 215 1908 1 578 5500 | Bus | aen Ta6.s otk | 618 {696
i R | P

Thel§§§¢séméﬁt.Qf‘thé_oﬁtbdeﬁQmea$$féaﬁpaighsJdepéﬁﬁédéﬂ.sevéral
facteors tdken 16te ‘zcedunt in the survey desigr, ineluding gesgraphy ,
population density, praviocus prevalence of infeetion, extent of treatment

ete., aspeets already briefly referred to but which are evaluated in extenso

1ln reports under preparation. However, 1t is believed to be of some
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interest in the present summary report to seek answers to some questions of

particular interest”.

Was the sampling design adeguats in relation to previous yaws

Erevalende to judge the oulcome of the mags campaign and was yaws in fael

gistrihuted in different population groups as reported from the campalgns?

Has a substantial reduction faken place in relation to strata of infgctious

lesions at that time?

Tt was already indicated that a measure of the outcome of mass cam-
paigns by definition is the prevalence of FTA (and TPI) seroreactivity in
children below 7 - 8 years of age. Seroreactivity in older children and
adults implies acquisition of infectlon before that age. The following
data from HZastern Nigeriz shows correlations permitting an affirmative
answer in regard to the yaws distribution in different population groups

as reported by the mass campalgns.

Percentage infectious Fercentage FTA sero- Percentage FTA sero-
yaws found initially 1 reactors iﬁ children reactors in adults
in mass campaign surveys § 8 - 14 years - 15 vears and over
1. " 5% prevalence CEER . 83
2. 2 - 5% North East 5% 83%
3. 2 - 5% North West 12% ‘ 55
4, 2% Resurveyed areas 14% 55%
5. : 2% not resuprveyed

areas : 6% 25
6, No campaign, pre-

viously "no yvaws" 1% n%

,l Special acknowledgement 1s made to Dr 8. Christiansen, 3Secientific Adviger
to the WHC Serological Reference Cemtre, State Seram Institute,
Copenhagen for some of the considerations presented in this and other
contexts.,




GES/SR/66.2
WHO/VIT/66 .336

L ‘ . page I ‘
The low rate in (3) North West is explained by the fact that the mass
campalgn staried fiFstwthere, 11 years prior.tplthe epidemiol;gical/
serological survey and was persistent and intensive, All children treated
betweéﬁ'agésui“:iTHWle@ now be lQ‘—WLTMyears of ovéf. ‘Fufthermore,‘
accepting a peak attack rate atPS:- 7 years, nearly ail children‘with
reugnt_}pfec@ion at the time wquld.be“15 yeafs oI mMOTE at-the timé of the

present study.

The following material (alsé from Eastern Nigeria) permits an
affirmative answer in regard to whether or not a substantial reduction of
yaws has taken place in the populations where it was reported prevalent -zt

the time ¢f ithe mass campaign:: .

Pepegnﬁage infectious yaws at Percentage‘FTﬂ‘seroreactors in
the time of mass campaign ' childrewn, 1 - ¥ years i
i. 5% prevalenee. - .o . 7.6%
2, 2. 5% MNorth East . . f . 1T7.5%
5, 2 .. 5% Nonth West - SEE B B0k
E~#f (24 pesurveyed - - . - b B.GE, |
5.. +2% not resurveyed - .. b . i 0% e
|
|

Bxcept for North East an acceptable redudtion in the prevalence of
recent, yaﬁé‘ig'coﬁSideredﬁto have taken placd, FDA reactivity can, of course,
not be directly equalled to infecticus lesions. The early untreated yaws
outbreaks of lesions last for a considerable time and lesions ﬁay:sﬁbl
sequently disappear. Relapses are likely to oceur oné .or more times,
Infectious lesions found on inspecticn of a community represent therefore
only a fractibn of the number of early infections in the population. The

FTA test will pick up closé to all early infections present.
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5.  RELATICNSHIE BETWEEN YAWR AKD SYBMTLIS

fxperimental researcn 13 budgans hes demonstrated a large measure of
protective ecross-immmnity between yawa and syphilis {29). As a result of

the penicillin mass campaigns against yaws the number of seronegatives

in rurai‘tropical populations has incereased substantlally as cumpared to

1¢ - lﬁlyears ago. At the time séroprevalence below 15 years‘of age
exceeded 50 - 60 ner cent. in some areas, with only 40 - 50 per cent, of
those reaching puberty being susceptible to infection with veneréal syphilis
In the Philippines, Worthern Thailand and Eastern Nigeria it was shown in
the epidEmioloEical/sarological evaluation surveys that 3.5 per cent.,

11.5 per ¢eént, respectively 12.2 per cent. helow 15 years of age were FTA
seroreactive and that conversely some 6.5 per cent., 88.5 per cent.

réspectively 87.0 per cént. %f those reaching puberty are now seronegative.

The relative protective cfoss-immﬁnity from vaws possessed by the
iprevious generation against venereal syphilis 1s thus pregent to a much- -
ilesser extent in the age groups now reaching puberty and an nereasing .
large number of adolescents are thus susceptible to infection with

. ! .
I, pallidum st a time when urbanisation, migration, industriallsation, and:

frapid s0¢ oeconamic and other ecologicél changes are taking place, aspects;

known to favour spréad of venereal sypﬁilis. In one tropical area, the
Joécdfrehdé of venereal syphilis in previous yaws regions has been reparted;
Health administrations may wish fo consider these aspects in their future
-communicable diseasse planning, particularly in view of the manifest
recrudescence of venereal syphilis in many developed countries a}reﬁdy

recognised (1).

4. MASS CAMPATGNS AND GENERAL HEALTH SERVICHS

With decreasing number of clinical yaws cases being found by mobile
teams in the mass campaign in Thailand, trisls to decentralise
epidemiclogical vigilance as a funciion of growing rural bealth services

were unsuccessful in 1956-58. Subzeguent efforts became, however, the
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hasis for expanding assimilation of the survelllance activitiea by rmaral
health services in 40 provinces bassd on tralnlng of personuel and foeusing
attention on the youhger age groups through school programmes (28, 30).
Tn the Philippines the mass campaign itself was from 1953 part of the
activities of the rapidly exﬁandiﬂg"rural‘ﬁealth sepvices, supported by
apecial anti-vaws teams. With the observed regrezsion of yaws, only two

such teams remained by 1962, In Bagtérn Nigéaris advantage was taken by

the widespread disappearsnce of yaws leslons in the sarly stages of the
campaien for the oreation of a number of rural health centres by popular
support, At the ssme time gradual decentralization of vigilance through
local yaws and newly tréined healih séouts attached at the rurel health

service level took place’

In Thailond, the Philippines and Bastern NIE&via'a number of other
activities Wefe ﬁndertaken as part‘ﬁf the maqsuéampalgné or of the
postcampalgn actxv;t eﬁ. Thus in Thailand 12 million smallpox vaceinations
250 000 antlcholera Vdccinations etc. were undertaken 1959 6§, and in
FEastern Nigeria mora than a m1lllon smallpox vaccinatlons have, in the
last few yesrs, been undcrtaxen in oo - aperatlon with the Vaws Drogramme,

on the strueture of which muah of the smallpox eradication programme isg

planned to go fmrward.

The yaws programmes in Thailand, the Philiopines and Eastern Nigeria
demonstrate the difficulties involwved in the transfer of responsibilities
for the terminal stage of mass campaigns to growing local health services.
Continued and adequate vigilance in the community is required to diagnose
and treat rapidly new cases (indizenous and imported cases, relapses)gt
and contacts. ‘Otherwiselfurther QutbfeaKs szthe disease must be expected
to occeur. The recrudescence potential of yaws following comminlty-wide
application of long-acting pepielllin in. mass campalgns is likely to
build up further with time if such vigilance.is not exercised and

general epidemioleogical services remaln inadequate, from lack of
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facilities, personnel and peéersonnel training, and litile or no improvement

of envirormental conditions (28).

2. SUMMARY

(1) The findings in epidemiological/serological surveillance of
tropilcal yaws follewing mass penicillin campaigns against this o
treponematosis éf childhood in Thailand, Philippines and Eastern Nigeria
are discussed on the basis of large sScale cliniecal ana immunclogical
studies based on stratified rinéoﬁ Sa$ples-bf the rural population:.

(ii) A substantial reduction of the number of infectious cases to
a fraction of one per cent. prevalence, as well as impoftant decreases )
in the'prevalence of infection - as measured by immunological tests (ﬁDEL,
WR, FTA, TFI) - is deseribed following such campaigns. However, low
level transmission of E;_Eertenue Is shown to continue 1b years or Sb
after the beginning of the campaigns, along with focal outbreaks of
infeetious yaws cases, mainly in children. The serological findings -
reinforce the outlook that much higher levels of infection prevail than
can be estimated from incidental clinical cases disgnosed at rural health
centres or reported to healih services. Fluorescent treponemal antibody
{(FTA) seroreactor rates in enildren below 15 years of age were 3.5 per
cent. in the Philippines, 11.5 per cent. in Thailand and 12.2 per cent.
in Eastern Nigeria, it having been estzblished that FTA reactivity is very
close. to treponemal immebilising antibody (TPT) reactivity, the latter
being considered as a specifie immunological test in yaws.

(111} The epidemiological/serological evaluation of yaws following
penicillin mass campaigns s emphasised 25 being of direet lmportance to
health administrations {a) by indicating immediate action needed in the
health programme when focal outbreaks of disease or high seroprevalence
areas are recognised,’ (b) by providing knowledge to determine the nature
and extent of the infection zs 2 basis for emphasis needed in the surveill-

ance of the infection and as part of the planning process in communicable
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disease control and publie health administration, (a) by furnishing valuable

material in the study of. "d;sappearﬁng disease" and mpidemxologloal

maethodology.

(iv) The advent in tropical countries - Tellowing mass penicillin
campaigns - of a new zeneration now reaching puberty without the relative
eross~impunity from yaws poSsesaéd by the previous generaticn against
venereal syphilis isg discuésed.: WHiié only 40 - 50 per aent, of‘thOSe over
15 years of age were susceptible tb'syphilis 10 - 15 years ago 96,5 per eent .,
88.5 per cent. and 87.3 per cent. in rural Philmpplnes Thailand respectlvely
Eastern Nigeria are now SuSOEptLblt to infection with 7. pallidum, an
aspect which health admianfraﬁions may'wish‘td“conéidef in future cammunicable
disease control plannlng in v1ew of prevalling urbaniaatlon, migratlon
1ndustr.allsation and other ecnlogxcal changeq known tm favour spread of
venereal disease and in the llght ‘SF the recognlsed general recrudesasnce
of syphilis in many countrieétwn recenb years,

(v) Methods used for transport of dried blood specimens in zbsorbent
paper (rondelles) and of deepfrdﬁéﬁ ggyuﬁlspecimens by liquid nitrogen
refrigerators at minus 150 - léé?éwéféhbriefly reviewed 1in fhis summary
report. The utilisation.;“iﬁfadditioﬁ ﬁo.immuncldgicél examination for
yaws - of the serum collections from rural tropical areas for multisubject
exploitation at WHO reference gentres or laboratories collaborating with
WHO in its virus, malaria, human gepetics,\;erum‘rafef@nce hank and glcbal_
surveillance programmes is described. Such information is of value to
health administratiOns.e.g, infthe;planning of, sirweillahce of communicable
diseases, in determining’ the: need for, or extent c;, vaccination programmes
(2.5. pollomyelitis, measles) in gaug1ng the nature and extent of preventive
(.. streptococeal infectlons).meQSPres gte. Tmmunological information of
this type can ohviously beloﬁtg;neé on £h@ basis. of sera from a wide variety
of sources. The experience described in the. present summary report on the.h'”
utilisation of large scale serum collections based on stratified random .
sampling from rural tropical populations demonstrates, h@wevew that multl— e
subjeet exploitation can usefully be organised in additlun to . the prlmary

purpose of the epidemiclogical/serological activity.
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NORTH EAST THAILAND (Survey 1.24)
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