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SYNOPSIS

The purposes of a yaws mass campaign are to eradicate yaws
and to improve the environmental sanitation and standard of living
of the people so that its re-introduction will be impossible. In a
mass treatment campaign the importance of latent cases and contacts
in maintaining the disease must be taken into account. The treat-
ment of this group of the population, in addition to all active cases,
hastens the success of the campaign.

Resurveys at regular intervals must be carried out until the
prevalence of active yaws is low and there are adequate facilities to
continue the consolidation phase of the campaign. All the popula-
tion should be seen at each survey. Serological screening is used
to guide public health activities.

All campaigns and post-campaign activities should be planned
and budgeted for before the activities start. Campaigns should
expand as compact areas and should be co-ordinated with similar
campaigns in adjacent countries. Adequate supervision of field
staff, the intelligent co-operation of the people and their leaders
and continuous project evaluation are essential for the eradication
of yaws.

The elimination of yaws as a public health problem and its ultimate
eradication must depend upon the removal of factors that favour the trans-
mission of the disease. If only the source of infection, that is, the infectious
and latent early cases, is removed while the defective conditions in which
transmission occurs remain, then migration into the area of infectious cases
may soon result in the establishment of new foci of infection. While the
treatment with penicillin of active cases of yaws by mass campaigns and the
simultaneous suppression of the infection by treatment of latent cases and

* This paper (originally issued as unpublished working document WHO/VDT/135 Rev. 1) draws on the
observations, experience, and reports of WHO advisers and consultants, and of national workers in yaws
campaigns undertaken in many parts of the world by health administrations with or without international
(WHO/UNICEF) assistance during the past several years, and on material presented at the Second Inter-
national Conference on Yaws Control, Enugu, Nigeria, 1955. It should be read in conjunction with other
documents and publications on WHO technical policies in treponematoses control, notably the fourth report
of the WHO Expert Committee on Venereal Infections and Treponematoses 8 and the report of the Second
International Conference on Yaws Control (unpublished working document WHO/VDT1220).
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contacts incubating the disease rapidly reduce its public health and economic
importance, further and continued action is needed to consolidate the initial
achievements, to keep the infection under surveillance, and to improve the
conditions of environmental sanitation which originally favoured trans-
mission.

Latent cases, which may give rise to infectious relapses, can be recognized
only by serological testing. While serological screening may be needed
under certain conditions in limited areas, it is at present expensive and
impractical on a large scale in countries where yaws is endemic. In mass
yaws campaigns, therefore, diagnosis must be based upon clinical inspection
of the population. Latent cases and contacts should be accounted for by
suitable treatment policies related to clinical prevalence.

For practical purposes, it may be assumed that the most important
means of the transmission of yaws is the close bodily contact of an un-
infected person, especially a child, with a patient with infectious lesions.
Other important contributory factors are a warm, humid climate, scanty
clothing with resulting skin exposure and minor skin injuries, and defective
personal and domestic hygiene.

The treatment of only those patients with active yaws lesions is not the
most effective or economic way of reducing the prevalence of disease. This
is more rapidly and effectively achieved by the treatment of active cases
together with latent cases and contacts. However, continued stopping of
the transmission and eradication of the infection probably depend upon
proper personal cleanliness, adequate water supplies, and adequate domestic
hygiene, including proper ventilation of houses, especially at night. Great
improvements in these and other defective environmental conditions could
be brought about by inexpensive efforts of the people themselves, acting
upon the advice of the national health services. These must be regarded as
an essential ultimate aim of yaws control.6

Thus, yaws control must be considered under two main headings:
1. Mass treatment campaigns to eliminate the source of infection, that

is, infectious cases and infectious relapses from latent cases, which will
stop the transmission of the disease.

2. Improvement of environmental conditions and personal habits of the
people, so that its transmission is no longer possible.

This paper is mainly concerned with the first of these two activities.
At present the basis of the mass treatment of yaws is a single injection

of the long-acting penicillin preparation, procaine benzyl penicillin (peni-
cillin G) in oil with 2% aluminium monostearate (PAM). All PAM used
in campaigns assisted by WHO and UNICEF must conform to certain
international minimum requirements drawn up by WHO.8

In the perfect mass treatment campaign, all infected persons-i.e.,
incubating, active, and latent cases-would be sought ainong the whole
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population and, when found, would be treated immediately with adequate
single doses of an effective drug. Free treatment is not merely made available
to the patients when they seek treatment because they are suffering from
some illness or disability, but is taken into the field to all infected persons.
Mass campaigns are public health measures in which the whole population
is considered as a unit. They are not chiefly concerned with the clinical and
bacteriological cure of individual patients.

Classification of Yaws

A grouping of yaws lesions for senior field workers was proposed at
the First International Symposium on Yaws Control, held at Bangkok in
1952, and was subsequently approved with minor modifications by the
Expert Committee on Venereal Infections and Treponematoses at its fourth
session: 8

I. Initial lesions VI. Gummata, ulcers, and gangosa
II. Multiple papillomata VII. Bone and joint lesions

III. Plantar and palmar papillomata VIII. Latent yaws
IV. Other early skin lesions IX. Other manifestations
V. Hyperkeratosis

This list is adequate for field work in pilot project areas where latent
yaws can bz recognized by serological tests. It should not be confused with
the proposed international nomenclature of yaws lesions, giving individual
descriptions, discussed at the Second International Conference on Yaws
Control, held at Enugu, Nigeria, in 1955, which deals in much more detail
with the scientific asp-cts of the lesions of yaws; a nor should it be confused
with the simple classification of yaws patients needed in mass campaigns,
where the purpose is to indicate the treatment to be given to an individual
according to an agreed policy. For this purpose fewer and simpler diagnostic
terms are used, made up of the above groups, either singly or in combina-
tion. These simpler diagnostic terms start with division of the population
into " active yaws cases ", " inactive late yaws ", and " no yaws lesions
present ". These are further subdivided as follows:

1. Active yaws cases (persons with visible lesions), comprising groups
I, II, III, IV, V, VI, VII, and IX above; these may be further subdivided
into:

(a) infectious or potentially infectious cases (groups I, II, III, and IV),
and
(b) non-infectious cases, comprising hyperkeratosis (group V) and late
active cases (groups VI, VII, and IX).
a World Health Organization (1956) An international nomenclature of yaws lesions, Geneva (World

Health Organization: Monograph Series, No. 36) (In press)
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2. Inactive late yaws (clinically inactive late cases), comprising persons
with scars, deformities, or other evidence of past late (tertiary) yaws
lesions which have healed and hence are no longer clinically active.

3. No yaws lesions present. Some persons with no yaws lesions will
already have been infected and will be in the latent stage, a few may be in
the incubation stage, and the remainder will not have been infected.

In mass treatment campaigns, in which serological surveys are im-
practical (see page 888), the term " latent yaws " (VIII) has no practical value,
since latent yaws cannot be recognized without the help of serological data.
A history of yaws is not a reliable criterion of latency (see page 878). A wider
group of patients must be considered; they should be thought and spoken
of as " latent cases and contacts ". These may be defined as comprising
those members of the population who have, at the time of examination, no
active yaws lesions. Some of these will have already been infected with
yaws and have had active lesions which have healed (latent cases) and may
thus, during the next year or so, suffer relapses with active yaws lesions,
while some of the others who have not yet had yaws might recently have
been in close contact with an infectious case and may thus be incubating
the disease.

Certain other terms are sometimes used in discussing yaws as a disease.
These are " primary " (I), " secondary " (II, III, IV, parts of V, VII), and
" tertiary " (VI, IX, and parts of V and VII) lsions. At the Second Inter-
national Conference on Yaws Control, it was recommended that in the
classification of the stages of yaws the term "early " should replace " pri-
mary " and " secondary " and that " late" should replace " tertiary ".
The early lesions are infectious, while the late ones comprise most of the
non-infectious lesions.

In mass campaigns it has been found that the grouping in Table I is
adequate. This table, suitably enlarged, can be used as a daily work sheet,
and as it is it can be used as a daily work return. From it other returns can
be prepared. Simply trained staff can thus collect a considerable amount
of information. The sex of patients should be recorded, as it gives a valuable
indication of the composition of the community examined. Abnormal sex
ratios may be due, among other causes, to absence of men on plantations,
etc., or to women avoiding the survey.

The group " no yaws lesions present" is subdivided into "total",
"latent cases and contacts ", and " others ". When the prevalence of active
yaws in a population is over 10% all persons without active yaws should
be regarded as "latent cases and contacts ", since over 60 %of the total
population can be expected to be seroreactors,4 so that the columns "total"
and " others " would then not be needed (see page 879). However, in popu-
lations with lower prevalences of active yaws only certain groups of those
with " no yaws lesions present " should be regarded as " latent cases and
contacts ", and there would therefore remain a group to be accounted for;
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TABLE 1. CLASSIFICATION OF PERSONS WITH AND WITHOUT YAWS
IN MASS CAMPAIGNS

Active yaws cases No yaws lesions present

Age- no-netos Inactive
group Sex non-infectious late latent
(years) total infec- vaws total cases & othersttl tious hyoerker- latel conases& onr

atosts laecnct

Under 15 F

F

5 and M
over F

this group should be recorded in the column " others ". The column " total "
would be the sum of these two columns, "latent cases and contacts" and
"others " (see page 879).

The above subdivisions of active yaws cases are chosen because they are
easy to recognize and because the prevalences among them would be
expected to change as the result of effective yaws control (see page 888,
and Fig. 3).

Inactive late lesions are part of the total yaws manifestations in the
community. However, if they are included in the group of " active yaws
cases " the true fall in numbers in that group following mass treatment will
not be apparent at resurveys (RS) as the numbers of inactive late cases will
not diminish. Their inclusion would therefore prevent an accurate evaluation
of the effects of the campaign. They do not need treatment as active cases
of yaws, but should be regarded as " latent cases and contacts ".

It is important that, in all returns of initial treatment surveys (ITS) and
resurveys, the locality, date, and figures for the " total population " being
surveyed and for the numbers of persons " examined " and " not seen "
should be included. (See forms WHO/YAWS/100 and WHO/YAWS/101,
in Annexes 1 and 2 respectively.)

Course of Yaws

The initial lesion is followed in a few weeks or months by the early skin
and bone lesions. These may relapse two or three or more times during the
first three to five years of the infection. After this period relapsing infectious
early skin lesions are unusual. Over 75 % of infectious cases occur before
the age of 15 years.

During the next 5-10 years the most frequent lesions are hyperkeratoses
of the soles and palms. After this period late lesions appear (see Fig. 1).

2
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ASPECTS OF YAWS ERADICATION 875

The early skin lesions are not destructive, contain many treponemes, and
on healing usually leave little or no scarring. Most of these lesions are
infectious and from them the disease is transmitted-probably by contact-
to uninfected persons.2 Patients with dry early lesions are non-infectious,
but, since infectious relapses may occur within the next year or so, they
should be regarded as infectious. The late lesions are destructive, non-
infectious, and probably always leave scars on healing; they, too, may recur
after one or more years.

There may be some shortening or lengthening of the times indicated
above, but early lesions probably never occur, in the same patient, at the
same time as, or after the appearance of, late lesions. For practical purposes,
all yaws lesions occurring at the same time as or before typical papillomata
may be regarded as early lesions, and all those occurring at the same time,
as, or after, late ulcers as late lesions. There is not, at present, sufficient
knowledge to allow of the separation of all hyperkeratoses into early and
late lesions.

From the point of view of yaws control, it is of the utmost importance
to take into account patients who have had clinical yaws lesions which have
healed, and who, on examination, have no clinical evidence of yaws. Most
of these are seroreactors who have had no treatment; a many may still be in-
fected and are thus likely to relapse subsequently with active lesions, some
of which will be infectious. These are latent cases and may be twice to three
or four times as numerous as active yaws cases.

Contacts

A population in which yaws is endemic can be divided on clinical
examination into two groups:

(1) those with active yaws lesions, and
(2) those with no active yaws lesions.
This second group will consist of three sub-groups:
(a) persons, mostly children, who have not yet become infected;
(b) persons whose infection has been cured spontaneously or after
chemotherapy; and
(c) patients in the latent stage.
Some of the persons in the sub-groups (2a) and (2b) will have been in

close association with infectious cases. These are the important contacts,
and some of them may have already passed into the incubation stage of
the disease. Patients with initial lesions at the time of examination were
probably contacts a month or so before. Since the number of initial lesions
found at a survey of a community in which yaws is endemic is low-a small

a In yaws canmpaigns, when the prevalence of active lesions is high, it will usually be found that only a
few persons will have received previous adequate treatment for yaws.



C. J. HACKETT & T. GUTHE

percentage of the population-the number of persons in the incubation
stage at any one time would also be small.

Th- work of Grin ' in Bosnia showed that, in households in which
endemic treponematosis was present, treatment at intervals of 6-12 months
of clinically active cases and of latent infections found by serological surveys
did not eradicate the infection from the households. New infections devel-
oped in previously uninfected persons or in patients who were clinically and
serologically cured by the treatment given. In these circumstances the
epidemiological importance of treating household contacts became apparent.
However, persons infected with treponematoses would, without effective
treatment, remain infected for many years, or even for life, and thus would
not become reinfected. The epidemiological picture of the disease in Bosnia
was changed, therefore, by the treatment given to active as well as latent
cases.

Thus, it wili be apparent that, although contact by uninfected persons
with infectious patients is the most important method at present known of
transmission of yaws, such contacts among the whole population are not
numerous and constitute only a small part of those needing protective
treatment on epidemiological grounds.

Importance of Latent Cases

It has been found in countries where there are marked seasonal differ-
ences in climate, that in the wet season there may be two or more times as
many infectious patients as during the dry season.3 There are insufficient
initial lesions to account for this difference. The probable explanation is
that the number of persons infected with yaws is fairly constant throughout
the year, but that more infections are clinically active (relapses) in the wet
season. During the dry season some of these infections give rise to no
clinical signs and thus are latent. It is not known what is responsible for
producing these relapses associated with seasonal climatic changes. It is
possible, however, that the prevalence of active cases of yaws may undergo
periodic variations lasting some years, although external factors may have
apparently remained constant.

In some areas where only patients with clinically active yaws were
treated, it has been found a year later that the prevalence of active yaws
among persons who were previously examined and found to have no clinical
evidence of yaws, and hence were not treated, was almost as high as it was
among the general population at the time of the initial treatment survey.
This is diagrammatically illustrated in Table II.

In other areas where clinical yaws was prevalent, almost as much active
yaws was present in the community two years after the active cases only
had been treated as there had been originally.
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Usually the prevalence of active yaws lesions in patients treated during
the previous two years is low-a few per cent.-and such lesions are
mostly non-infectious.

It has frequently been reported 5 that, when active cases only are treated
at the initial treatment survey, most of the active cases found at resurveys
are in persons who were in the latent stage with no active lesions originally
seen and, having been given no treatment, had relapsed subsequently. The
untreated latent cases may thus be a serious source of infection in the
community and are therefore important in yaws campaigns. When active
cases only are treated at the initial treatment survey, more resurveys and
hence more time will be required to produce the same reduction in pre-
valence as that which will follow total mass treatment in a population of
the same initial prevalence of yaws.

Prevalence of Latent Cases

Li & Soebekti 4 offer the following estimates of the relationship of
clinical to serological findings in yaws; these are based upon both clinical
and serological surveys:

Active yaws cases .Seroreactors
(percentage) (percentage)

1- 2 8.5
11-15 54.0
16-20 71.0
23-30 77.5

Although in the population in which this study was made some arsenica
and bismuth treatment had been previously used, similar results have been
found where this was probably not important in influencing the proportions
of active yaws cases to seroreactors. However, recent studies in Indonesia
have shown that the ratio of active cases to seroreactors may often be as
low as 1 : 2.

The seropositive patients without clinical manifestations are the latent
cases. There is no way of recognizing them except by systematic serological
surveys, which are impractical in most mass campaigns.

Li & Soebekti 4 have also shown that in their material in Java 45 %-60 %
of persons with a history of yaws were seroreactors and that as many as
15 %-20% of those giving no history of yaws were also seroreactors. Even
greater discrepancies have been found in other investigations. It is thus
apparent that a history of having had yaws is not a reliable criterion of
true latency as indicated by serological findings. For the purpose of prac-
tical yaws control, it is assumed that seroreactors who have had no treat-
ment have treponematosis. False positive reactions are, as far as is known,
of relatively little importance in the early stages of yaws control campaigns
if reliable serological techniques are used.
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Treatment Policies

The treatment of latent cases is of great importance for the success of
mass campaigns against yaws (see page 876). However, it is clear from the
above that, in practice, the recognition of latent cases in mass campaigns
is difficult. A treatment policy should therefore be adopted which is easily
applicable in field campaigns and which will ensure that most of the latent
cases are treated without the necessity of their individual identification.
The treatment policy adopted must, of course, be applicable to the local
conditions.

The following treatment policies are recommended:

Approximate prevalence
of clinically active
yaws in comminity

High-over 10%
(hyperendemic)

Medium-5%-IO%
(mesoendemic)

Low-under 5%

Approximate
percentage

of seroreactors

over 60

25

under 10

4 ml of PAM to all active
yaws cases and 2 ml to:

the rest of the population as
" latent cases and contacts"
(total mass treatment)
all children under puberty
and other obvious contacts
of infectious cases (juvenile
mass treatment)
all household and other
obvious contacts of in-
fectious cases (selective
mass treatment)

These are the doses for persons aged 15 years or over; those under the
age of 15 may get 2 ml or 1 ml according to the stage of disease (see Table III).

TABLE Ill. PAM DOSAGE FOR MASS CONTROL CAMPAIGNS AGAINST YAWS

These three treatment policies may be amplified by saying that whatever
is the prevalence of active yaws in the community, all clinically active
cases are treated; in addition:

(1) In areas of high prevalence (hyperendemic) of active yaws, the
rest of the population should be regarded as " latent cases and contacts ",
and should receive half the dose that is given to active cases. In this
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group the latent cases are by far the more important, both numerically
and epidemiologically. This is the policy of total mass treatment
(see Fig. 2).

(2) In areas of medium prevalence (mesoendemic) of active yaws,
all children under puberty (i.e., under about 15 years of age) and the
other obvious contacts of infectious cases should receive half dosage,
because this group comprises most of the latent cases likely to develop
infectious relapses and most of the important contacts. This is the
policy of juvenile mass treatment (see Fig. 2).

(3) In areas of low prevalence (hypoendemic) of active yaws, house-
hold and other obvious contacts of infectious cases should receive half
dosage as " latent cases and contacts ". In areas of low prevalence,
transmission is not very active and there are consequently only a few
important contacts as well as few latent cases. This is the policy of
selective mass treatment (see Fig. 2).
Where the prevalence of active yaws is over 20% the area may be

regarded as holoendemic and total mass treatment should also be carried
out.

In areas with distinct wet and dry seasons the prevalence of active yaws
found by surveys during the former season will be much higher than that
found during the latter (see page 876). If the prevalence of active yaws is
established from observations made during the dry season it should be at
least doubled before the treatment policy is determined.

Field experience clearly shows that in populations with over 10% of
active yaws which might be associated with 60% or more seropositivity in
the whole population (see the tabulation on page 879), total mass treatment
rapidly brings the disease under control and is economical of time and
manpower. Decreases of total active yaws cases from 15% to 1.5% and
of infectious yaws from 4% to 0.1 % six months after total mass treatment
have been reported from Nigeria.

In some areas total mass treatment is employed when the prevalence
of active cases is even less than 10 %. Reasons for this may be the isolation
and difficulty of access to the area or the fact that treatment of everyone
is necessary to gain the co-operation of the population in order to ensure
high coverage at initial treatment surveys.

Treatment policies should be the same for a whole country or for large
areas, as differences in the prevalence of active cases, so frequently found
when small population groups are considered, probably vary widely with
time due to factors at present unknown.

There may seem to be some inconsistencies in these treatment policies.
In total mass treatment all persons without active lesions receive protective
treatment with half dosage as " latent cases and contacts ", whereas in

a See the article by A. Zahra on page 911.
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FIG. 2. CLINICAL AND SEROLOGICAL CONDITIONS IN POPULATIONS WITH
DIFFERENT PREVALENCES OF ACTIVE YAWS *

2% Infectious cases>
15% active cases 1% Infectious cases aIv cass

40% s.rrote ai0.. 1 20% seropositive

Woo 6396 60% sropSitive 80% seronegative wIO 639
15% Active Yaws 7% Active Yaws

Total mass treatment: all active cases receive Juvenile mass treatment: all active cases receive
x ml; the remainder of the population, consid- x ml; all other persons under the age of puberty

x and obvious contacts of infectious cases
2 receive ml; about half the population Is treated.the entire population is treated. 2

2% active cases
0.3% hmfectious cases > Wa~sr tiv*

90X seronegative W"O 6400

2% Active Yaws
Selective mass treatment: all active cases
receive x ml; immediate contacts of infectious
cases receive 2 ml; about one-tenth of the
population is treated.

These diagrams, based upon a proportion of active cases to seroreactors of 1: 3-4, show the
relationship of Infectious cases and all cases to seroreactors and latency. The preponderance of
latent cases to active cases is clearly shown. Recent studies in Indonesia Indicatethat the proportion
of active cases to seroreactors is often only 1: 2.
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juvenile mass treatment only those under puberty and obvious contacts
of infectious cases, and in selective mass treatment only the household and
other immediate contacts of infectious cases, are thus protected. Those
under puberty and the immediate contacts of infectious cases will, of course,
consist in part of latent cases and contacts. It might therefore be asked,
as regards the latter two treatment policies, whether those latent cases and
contacts who will certainly be among the untreated part of the population
are not being disregarded.

Where the percentage of seroreactors is only 20, it would appear
reasonable to " protect" only children under puberty, for it is in this age-
group, whatever the prevalence of active cases, that new infections and
infectious relapses of latent cases are most likely to occur. Where the
percentage of seroreactors is under 10, it would appear reasonable to " pro-
tect" only immediate contacts of infectious cases, since few new infections
and infectious relapses will occur. Thus, in that part of the population
with no active yaws lesions, the two groups, " under puberty " and " house-
hold and other obvious contacts of infectious cases ", will comprise most
of the persons who are likely to develop infectious lesions. These two
groups are chosen because they may be expected to contain most of the
dangerous latent cases and contacts, and thus new infections and infectious
relapses may be more frequent among them than among the other persons
who have no yaws lesions.

These treatment policies are, therefore, the most practical for field use
that can be recommended on present knowledge. As has been already
stressed, there is no way, without serological examinations, of recognizing
the latent cases, nor is there any way so far of recognizing contacts in the
incubation stage.

When there are no recent and reliable figures for the prevalence of yaws
based upon surveys, then preliminary clinical sample surveys should be
made by a senior member of the yaws team before the campaign moves on.
These may be made from the pilot area while training and demonstration
are proceeding, or from an area in which the mass campaign is proceeding.
These surveys will determine the treatment policy to be adopted and must
not be confused with clinical and serological sample surveys, which are to
indicate changes in the quality and quantity of the yaws reservoir in a
community and thus to assist in the evaluation of the campaign, although
the combined surveys may replace these preliminary surveys (see page 887).

Where much inadequate treatment has been given, clinical prevalence is
not a reliable guide to the amount of yaws present in a community and a
serological sample survey should be made.

PAM Dosage
At its fourth session the Expert Committee on Venereal Infections and

Treponematoses in 1952 recommended
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" that, in mass campaigns against non-venereal treponematoses, the minimal total dosage
for early infectious lesions in adults be no less than 1.2 mega-units of PAM and propor-
tionately less for children; that this dose be given in one injection; and that the preventive
(or 'abortive') dose for contacts be no less than half that used in the early infectious stages
of the established disease ."8

This recommendation has received full support in a number of cam-
paigns, and the minimal dosage of PAM at present considered adequate,
following the Second International Conference on Yaws Control, in 1955,
for the mass treatment of yaws is that shown in Table III. The studies of
Hume & Facio in Haiti (see page 1057) support the adequacy of these doses.
Two age-groups only have been chosen in order to simplify campaign
techniques.

Inactive cases, particularly those with inactive late lesions, should be
given the same dosage as latent cases.

Any patient with active lesions, the diagnosis of which is in doubt,
should be regarded and treated as having active yaws.

Unsatisfactory Results after Treatment of Active Cases Only

It has been shown in many campaigns that the treatment of active cases
of yaws only, even with relatively large doses of PAM, reduces the original
prevalence to 30 %-50 %-a comparatively small return for the whole effort.
If only one such mass treatment survey is carried out and no resurveys are
made, the prevalence may return to its former level in a year or two
(see page 876). The treatment of active cases only requires more resurveys
to achieve the reduction of active yaws which is obtained more rapidly when
latent cases and contacts are also treated, as in total mass treatment. The
treatment of active cases only may, however, be necessitated by the country's
financial and staff conditions.

From an historical point of view, as effective therapy was discovered,
treatment was first given to patients on clinical indications, that is, in the
presence of clinically recognizable manifestations. As laboratory and other
diagnostic procedures were developed the indications for treatment became
broader. In the control of the treponematoses and of some other infectious
diseases a third stage has been reached. In yaws, epidemiological knowledge,
derived from clinical and serological studies, indicates that latent cases
(which can be reliably identified only by serological examination), and
contacts of infectious patients (who include persons in the incubation stage
who cannot be reliably identified by any method at present), all need
protection by preventive treatment, from the point of view both of the persons
themselves, as a curative measure, and of the control of the disease, as a
public health measure. The soundness of this preventive treatment based
on epidemiological indications is supported by studies of experimental
infections and by field work.
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Superision of Field Staff

The field staff will, under the most favourable conditions, be mainly
national nurses or sanitarians, but where these are not available it is usual
to employ auxiliaries who have received brief, simple training in the work
they have to do. Thus, supervision of the accuracy of their diagnoses and
treatment, of the effectiveness of their organizing ability, and of the thorough-
ness of their syringe and general techniques is very necessary. Supervision
should always be unexpected, and should include encouragement and
continuation of the training of field staff.

The accounting for all penicillin supplies, as numbers of 10-ml vials,
at all stages of handling, and the returning of all empty vials to an accounting
base, are essential. However, it is possible for injectors to give smaller
doses than ordered and thus to " save " penicillin which can be later disposed
of illicitly while the correct return of empty bottles is still made. Inadequate
dosage may result in ineffective treatment and, if given extensively, it might
well jeopardize the success of the campaign. Therefore, the handling of
penicillin, except under close supervision, must be entrusted only to in-
dividuals whom careful and prolonged observation has shown to be fully
responsible.

Most auxiliaries engaged in field work need continuous and immediate
close supervision by a medical officer or superintendent. The latter may be a
responsible senior officer, or an employee of a lower grade who has had
much experience and proved himself trustworthy. One of these supervisors
may work with a team of 3-12 auxiliaries, depending upon the availability
of the population to be surveyed and treated. He occupies himself with their
technical supervision and continued training in the field, and it is at the same
time responsible for the use of the penicillin. In many countries, it would
be impractical to employ auxiliaries except under such close supervision.
However, with suitably organized supervision, auxiliaries have worked
effectively in Haiti as single persons. In well-organized and supervised
work, in areas of relatively dense populations, an auxiliary may be expected
to average at least 100 persons surveyed and treated during each working day.

Seven Principles of Yaws Eradication

Experience has shown that there are seven essential activities in successful
mass campaigns against yaws:

1. All work at all stages of the campaign, including consolidation and
post-campaign activities, should be planned from the outset and adequate
budgetary provision made.

2. At the initial treatment survey all the available population should
be seen. There is no satisfactory alternative to this. Campaigns in several
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parts of the world have demonstrated the epidemiological importance of
the highest possible coverage.

3. Treatment with a long-acting penicillin preparation (PAM meeting
minimum WHO requirements, or equivalent) should be given to all persons
with active yaws at the time they are diagnosed and also to latent cases and
contacts as defined in the three treatment policies (see page 879).

4. Periodical resurveys are essential. At resurveys in several campaigns
very few active yaws cases were found among persons who had received
treatment at the initial treatment survey, but more were found among
persons who were away from the village at that time or who had moved
into the village since then. Thus, even if the chemotherapeutic agent used
produced complete clinical and serological cure in all patients treated,
resurveys would still be needed to find and treat active cases (which will be
most numerous in persons not previously treated) and to protect the
immediate contacts of infectious cases. The technique of resurveys must
be simple, so as not to hinder the progress of the campaign.

Data from resurveys should be accompanied by the data of the initial
treatment survey of the same population, so that the achievements of the
campaign can be assessed. This is provided for in form WHO/YAWS/101
(see Annex 2).

When only active yaws cases are treated, frequent resurveys are necessary
to deal with the relapses of the previously latent cases and with new cases.
When latent cases and contacts, as well as the active cases, are treated at the
initial treatment survey, many relapses and new infections are prevented,
so that resurveys need be less frequent and less numerous, resulting in a
saving of time, money, and personnel, as well as hastening the control of
the disease. In no instances should resurveys be less frequent than once
yearly.

5. The expansion of the campaign should be regular and uniform so
that an ever-enlarging compact area of control is formed, with the result
that reintroduction of infection by patients coming from untreated areas
will be minimal. In practice the campaign starts in a village, which is made
up of groups of households, and extends to the surrounding villages, which
compose an administrative unit; compact groups of these are next covered
until, by province and groups of adjacent provinces, the whole country is
finally covered. The logical development of this is that similar campaigns
should be carried out in adjacent areas and countries so that the campaigns
may become regional, subcontinental, or continental in extent.

6. Post-campaign activities should be planned at the onset of the cam-
paign, and if the necessary facilities for such work are not already present
simplified resurveys must continue until they have been created (see below).

7. Evaluation of the campaign should be made at regular intervals to
ensure that the purpose of the campaign as laid down in the plan of opera-
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tions is being achieved, or to indicate modifications of the plans or activities
that may be necessary for that purpose.

Consolidation and Post-Campaign Activities

Mass treatment of any communicable disease with any drug at present
known will not result in immediate extinction of the infection. Mass
chemotherapy against a communicable disease without the correction of
the defective environmental factors which favour the transmission of that
disease cannot be completely effective in eradicating it. While such environ-
mzntal conditions persist, infectious patients coming into the area will
maintain or reintroduce the infection, and without adequate facilities for
inspection, reporting, and treatment the success achieved may soon be lost.

After the initial treatment survey there must be adequate resurveys for
the recognition and treatment of active cases and immediate contacts of
infectious cases. The number of periodical resurveys is an important
practical consideration in a mass campaign, since if they are frequent and
require much staff, the progress of the campaign itself is checked.

These resurveys should be continued until the prevalence of active yaws
found has been reduced to a level at which it is no longer of immediate
public health importance.a This prevalence is not at present known pre-
cisely. For practical purposes it is recommended that the criteria employed
in Indonesia be used until further studies indicate the necessity for their
revision. These criteria are that at the last resurvey, when at least 80%
of the population is seen, the prevalence of active cases should not exceed
2% and that of the infectious cases 0.5 %. Then the mass treatment stage
of the campaign ceases and the campaign is ready to pass into the consolida-
tion stage.

How soon this transition will occur depends upon the initial prevalence
of active yaws, upon the coverage at each survey, and upon the treatment
policy adopted. Whether it can be allowed to take place will also depend
upon the presence in the area of adequate facilities to carry out the necessary
work of the consolidation stage.

In the consolidation stage the routine resurveys are stopped, adequate
and continuous surveillance-by observing attendances of yaws patients at
established clinics, by regular twice-yearly surveys of schools in the area,
and by occasional special surveys of villages from which little information
is coming is instituted, and the importance of recognizing and ensuring
immediate treatment of all cases of yaws occurring among them is stressed
to the population.

The continued value to the community of the mass campaign will
depend upon the presence or creation of adequate facilities such as rural

a The treatment policy at resurveys should be based upon the prevalence of active yaws found at the
resurvey irrespective of what treatment was previously given.
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health centres,'0 from which surveillance of the population and treatment
of new infectious cases by mobile auxiliaries can be carried out. Under the
most favourable conditions, the consolidation of the achievements of the
initial treatment survey and the integration of the campaign activities into
the general health services may take place within the first year after the
survey.

Simply but specially trained auxiliaries should be part of the staff of
rural health centres. They should be able to diagnose and treat certain of
the more important diseases in the community. These diseases are those
that the auxiliaries can be readily trained to recognize and for which there
are effective and safe remedies. The auxiliaries should also be trained in
simple rural hygiene and in simple health education. A known and respected
"believer" in the microbial origin of infectious disease can do much to
improve the standard of health and living in a community where this basic
concept is largely unrecognized. These auxiliaries should visit villages and,
in co-operation with the village headman, should seek and treat, or arrange
for the treatment of, yaws cases and household and other obvious contacts
of infectious cases.

Gradually, efforts must be directed to improving personal cleanliness,
the methods of disposal of wastes, the water supply, and the standard of
housing in the community.9

Suitable mass campaigns against other prevalent diseases may be
combined with large-scale resurveys-or rather the resurveys can be done
at the same time as these further mass campaigns.

The immediate objective of a mass campaign against yaws is to control
the disease and ultimately to eradicate the infection, but another objective
is to win the confidence and co-operation of the people, so that other
activities can be undertaken which will gradually improve the health of
the rural areas. As has been already stressed, the continued eradication of
yaws depends upon the correction of defective personal cleanliness so that
transmission cannot take place. The development of communications,
educational facilities, food production, economic resources, etc., should be
carried out simultaneously, so that the general standard of living is improved.
Ideally, the development of rural health centres, adequately staffed and
supervised,'0 should accompany a yaws campaign. This has been done in
the Nsukka District of Onitsha Province, Eastern Nigeria, and in some
other countries.

Clinical and Serological Sample Surveys

In a community in which yaws is endemic the population can be divided
on serological grounds into seroreactors and non-reactors. Clinically the
classification would be:

(1) " Active yaws cases ", which can be subdivided into those with
"4 early lesions " and those with " late lesions "; and
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(2) " No yaws lesions present".
On the assumption that all active cases are seroreactors, it is of interest

to subdivide those with no yaws lesions into seroreactors and non-reactors.
Data could then be tabulated under the four subdivisions.

Following the initial treatment survey of a mass treatment campaign
and the subsequent resurvey at intervals of 6-12 months, certain changes
in the distribution of the population in these four sub-groups would be
expected. Soonest to disappear would be the infectious lesions, followed
a little later by the non-infectious ones. At this stage no clinical evidence
of yaws would be found in the community. However, serological inquiry
would reveal a number of seroreactors; in some of these the yaws infection
would still be present (Fig. 3). Among such seroreactors, especially those
with high titres, infectious yaws relapses may occur. For the present
purpose it is assumed that a positive serological reaction indicates the
presence of treponemal infection.

The data in Fig. 3 have been simplified to stress these changes, but some
seroreactors would almost certainly still be present among treated persons
two to four years after the initial treatment survey.

It is thus important to be able to follow the progress of a campaign,
and to assess its effect, not only by the disappearance of clinical manifesta-
tions but also by the changes in the frequency and titres of any seroreactors
that may still persist.

This is all the more necessary because serological reversal cannot be
expected in all cases treated, even among those in the early stages of infec-
tion. There will still be a reservoir of infected persons, some of whom at
least will be liable to relapse in the near future, and among these a few
will be infectious, thus maintaining the disease in the community. Sero-
logical sample surveys therefore afford a simple and practical method of
getting information for long-term evaluation of the effect of the campaign
and should form part of a mass campaign.

It is generally agreed that in mass campaigns against yaws extensive
serological surveys are not practical with the techniques at present in
general use. Apart from pilot project areas, serological studies may be
important in special investigations, which may be carried out at the same
time as a mass campaign but which are not part of a mass campaign.

Specifically, the purpose of the serological sample survey would be to
provide the following rates among those serologically examined:

(a) percentage of non-reactors;
(b) percentage of low-titre seroreactors (1/8 and under); and
(c) percentage of high-titre seroreactors (1/16 and above).

In organizing serological sample surveys, a proper sampling scheme
should be adopted to obtain representative and unbiased results. For the
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FIG. 3. POSSIBLE CHANGES IN DISTRIBUTION OF FOUR GROUPS IN A YAWS
POPULATION FOLLOWING TOTAL MASS TREATMENT*
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* The prevalence of active yaws at the time of the initial treatment survey was 15%.

purpose of calculating prevalence rates and seroreactivity rates at various
surveys and separately by age and by sex at each survey, it is considered
necessary that a group of at least 500 children should be examined from
each village chosen in this sample. In a single large village there may be
500 children between the ages of 5 and 15 years. In small villages where
the number of available children for examination does not reach 500,
two or more contiguous villages should be treated as a single village unit.
For the purpose of drawing a sample it is necessary first of all to prepare a
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between the ages of 5 and 15 years. The total number of villages in a
project to be selected for serological sample survey would be governed by
the facilities for serological work that are available. On this consideration,
the required number of villages should be selected from the complete list
of village units by drawing lots, so that when the selection is being made,
each village unit stands an equal chance of being included. All children
in the village units so selected should be serologically examined.

The methods of selection of the villages and children are intended to
ensure that there will be no bias in the results. Bias can, for example, arise
in a whole population if some adults (especially healthy ones) are working
outside the area at the time of the examination. Thus, observations made
on the whole population in this area would not be comparable with those
of another area where such selection of healthy adults due to movement
did not occur. Since it is among children that most infectious lesions occur
and since their movements are probably part of those of families, sero-
logical observations should be carried out among children between the
ages of 5 and 15 years. This age-group should be easily recognized and
the collection of blood from such children should not be difficult. At
resurveys it may be necessary to collect blood from the mothers or to resort
to some other measure to ensure a high attendance of the children.

Serological sample surveys should be carried out:

(a) before a mass campaign (preliminary or reconnaissance sample
survey, see page 882), to obtain data upon which to plan the subsequent
campaign;

(b) at the initial treatment survey, to provide data for future evaluation;
and

(c) at resurveys, to provide data for comparison with that of the initial
treatment survey so that the results of the campaign can be evaluated.

A serological technician with a " VDT Field Laboratory Unit ashould
be able to carry out the tests required. The basic test for the serological
sample survey would be a flocculation test using a cardiolipin lecithin
antigen, such as the VDRL technique.7

The following data should be recorded for each child from whom blood
is collected: (a) age; (b) sex; (c) clinical manifestations (infectious lesions,
hyperkeratoses, late lesions); and (d) whether any treatment for yaws had
been received in the previous 5 years.

The data obtained from these surveys should be recorded on form WHO/
YAWS/102 (see Annex 3).

a Information about such a unit, which is self-contained and transportable, and a working manual on
it are available, on request, from the Venereal Diseases and Treponematoses Section, World Health Organi-
zation, Geneva, Switzerland. This unit is an amplification of what was previously known as a " field serological
laboratory unit ".
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From those data, the following percen'age rates among childrmn aged
5-15 years can readily be obtained: total active yaws, inf ctious yaws, non-
reactors, low-titre sero:eactors, and high-titre seroreactors.

From these rates the course of yaws in a community after a mass treat-
ment campaign, and thus its public health achievements, can be moderately
accurately followed.

Serological findings at clinical and serological sample surveys cannot
influence the local treatment policy, which is based on clinical findings,
since treatment is given at the time the blood specimen is collected. How-
ever, if the serological results show gross differences between population
groups with practically the same clinical prevalence, then they should be
taken into consideration in deciding the treatment policy of other population
units near by into which the campaign is about to move.

Co-operation of the Population

One of the ultimate aims of a mass campaign against yaws is to develop
a desire in the people concerned for simple measures to improve their
general health and well-being. Thus these campaigns, although needing
effective organization, should be free from an atmosphere of compulsion.
They are socio-medical activities and as such must have the co-operation
of the people from the beginning. Without willing co-operation it may not
be possible to survey the high percentage of the population which is essential
for an effective campaign.

This co-operation may be sought by adequately informing the leaders
of the community and the people themselves of the purposes and activities
of the campaign and of what help is needed from them so that the campaign
can bring most benefit to them. It may be equally necessary to correct
already existing " false knowledge " of the purposes and activities of the
campaign, and of disease in general and yaws in particular. These and other
aspects of community co-operation are part of the wide fields of health
education and community development.'1

In the early stages of a campaign considerable time must be spent in
the first few villages until everyone is seen. Much will be learnt from this
about the methods that will ensure full surveys. The people will learn that
everyone must be seen and this knowledge will almost certainly pass to the
villages to be surveyed next, and so facilitate the work there. At first
patience and effort may be needed, but there is no alternative if the purposes
of the campaign are to be achieved. In many areas knowledge of the rapid
effect of penicillin on yaws lesions is sufficient to ensure the full co-operation
of the population.
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RtSUMI

Pour obtenir l'eradication d6finitive du pian, il faut non seulement eliminer la maladie,
mais assainir le milieu et elever le niveau de vie des populations de facon a rendre impos-
sible la reintroduction de l'infection.

Le traitement exclusif des cas actifs, dans une campagne de masse, ne constitue pas le
moyen infaillible de supprimer le pian, en raison de la tendance LA la recidive qui le carac-
terise. Dans ces campagnes, oiu le diagnostic est fonde sur l'examen clinique, le traitement
pr6ventif doit etre applique, selon les indications de l'6pid6miologie, meme aux sujets
ne pr,sentant pas de sympt6mes. Le traitement des cas latents et des contacts, compre-
nant les sujets en periode d'incubation est donc opportun. On parviendra plus rapide-
ment ainsi a rqeduire le reservoir d'infection, tout en economisant du temps, des forces et
de l'argent.

Divers traitements peuvent etre pr6conis6s selon la prevalence du pian, mais, en tout
etat de cause, on traitera tous les cas de pian actif. Si 10% ou plus des membres de la
collectivit6 sont atteints de pian actif, le reste de la population, comprenant les cas latents
et les contacts, sera trait6; c'est le traitement de masse int6gral. Si le pian evolutif affecte
5 %-10% de la population, tous les enfants impuberes et les contacts levidents des cas actifs
seront trait6s, sur indication lepidemiologique; c'est le traitement juvenile de masse. Si la
proportion de cas actifs est inferieure a 5 %, tous les membres de l'entourage d'un cas et
les contacts evidents seront traites preventivement; c'est le traitement de masse selectif.

Les reactions serologiques dans les campagnes de masse trouveront leur place dans les
enquetes cliniques et serologiques par sondage, dans les villages-unites, lors de l'enquete
initiale de traitement et lors des enquetes de contr6le. Elles fourniront aussi des indications
utiles 'a l'orientation des activites de sante publique et des donnees indispensables 'a l'eva-
luation des effets de la campagne sur le reservoir de l'infection; elles ne serviront cependant
pas d'indication du traitement individuel. Dans les zones pilotes de demonstration, les
epreuves serologiques font partie integrante du programme de formation du personnel
et de demonstration. Elles peuvent etre necessaires aussi a certaines recherches sur le
terrain.

La population entiere devra etre examinee au cours de chaque enqu.te de traitement
et de contr6le. Une collaboration intelligente et active des habitants de la region est
necessaire au succes de la campagne, 'a chacune de ses phases. Une classification simple
des diverses formes de pian est propos6e a l'intention des auxiliaires travaillant sur le
terrain. La surveillance du travail de ce personnel doit etre assuree.

Des enquetes complementaires doivent etre effectuees, afin de d6pister et de traiter les
cas actifs qui seront probablement d'anciens cas latents non traites lors d'une precedente
enquete ou des cas n'ayant pas ete vus au premier examen. On traitera egalement les
contacts de ces cas. Ces enquetes de contr6le seront repetees jusqu'a ce que l'infection ait
atteint un niveau assez bas pour que les autorites sanitaires locales puissent continuer la
surveillance et traiter les nouveaux cas, de fagon a supprimer progressivement l'infection.
Ces enquetes pourront etre combinees avez d'autres activit6s de sante publique.

En etablissant les premiers plans de campagne, il y a lieu de pr6voir l'integration de la
campagne et les frais qu'elle occasionne dans les activites regulieres de sante publique.
Les services competents seront developpes dans ce sens, si les circonstances l'exigent.
L'evaluation reguliere des resultats est indispensable au deroulement rationnel et pro-
gressif de la campagne.
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