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Reynolds, Guthe & Samame 15 very usefully define the consolidation
phase of a yaws-control programme as that in which the anti-yaws measures
are integrated with the permanent public-health structure of a country so
that no other important public-health activity is overshadowed. Yet the
immediately preceding anti-yaws measures must be maintained to prevent
the few infectious relapses that may occur, during subsequent years, from
re-infecting the non-immune section of the population, which naturally
increases each year. Such a reappearance ofyaws was observed by Lambert"
in Western Samoa four years after intensive treatment had practically
eradicated infectious yaws.

Since there are few published reports of anti-yaws campaigns in Africa,
and still fewer of adequate trials of antibiotics in this field, it was felt that,
in view of the impracticability of visiting all the African endemic areas of
yaws, the information required for the preparation of this paper could best
be obtained by the circulation of a questionnaire (see Annex 1, page 339).
This questionnaire was translated into French, Portuguese, and Spanish
and accompanied a questionnaire relating to the extent and nature of the
yaws problem in Africa a and a covering letter which explained their
purpose. It was distributed throughout Africa in August and September
1951, and the countries from which replies and other data were obtained
are practically the same as those listed in Annex 2 of the earlier paper.

Apart from the activities of the Fonds Reine Elisabeth pour l'Assistance
medicale aux Indigenes (FOREAMI) there is only one adequately planned
and conducted anti-yaws campaign in Africa that has been extensively
reported in the medical press-that referred to by Apted et al.,2 Harding,8
and Apted.1 This is, moreover, the only campaign reported to have passed
into a consolidation phase.

In the absence of much data relevant to this phase, some useful purpose
may be served by considering the information (variable in value though
it may be) on anti-yaws activities that has been received in the replies to the

a See paper by Hackett on page 129.
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questionnaire referred to above. The material available will be dealt with
throughout this paper under the various headings of Annex 1 in alphabetical
order of countries.

Past and Present Anti-Yaws Campaigns

From the replies to the questionnaire it was evident that the term
" anti-yaws campaign " was subject to wide interpretation. The expression
must be defined. For the present purpose, an anti-yaws campaign will be
regarded as a series of events in which some specific activity is directed
against the disease, in addition to the general activity of the established
medical service. Some effort should be made to bring treatment or other
preventive measures to the patients or the patients to treatment, in addition
to the establishment of static general treatment centres, which may be
regarded as the normal development of the medical services.

Ideally a campaign should consist of a survey, treatment of all infectious
and latent secondary cases, and later recognition and treatment of infectious
relapses in treated patients and in patients in the latent secondary stage at
the time of the survey. The population should be surveyed at regular periods
afterwards, for only by this means can an accurate assessment of the results,
and, thus, of the efficacy of the measures taken, be obtained.

Anglo-Egyptian Sudan

No past or present campaigns.

Belgian Congo

In Mayumbe since 1933 yaws has been diagnosed and all cases treated
during the course of the antitrypanosomiasis campaign. A census of the
population was taken and kept up to date each year. Trypanosomiasis is
" totally defeated" b and yaws is greatly reduced. The treatment usually
given is bismuth subgallate 10% oily suspension, 3 ml weekly for ten
injections, combined with six to ten injections of 0.3-0.9 g of neoarsphe-
namine. However, often only three injections of neoarsphenamine and
ten of bismuth are given. Recently a penicillin preparation, PAM (procaine
penicillin G in oil with 2% aluminium monostearate), has been used on a
small scale. Stomatitis and nephritis were occasionally associated with
bismuth therapy; hepatitis infrequently followed neoarsphenamine and
more often arsenoxide. Treatment is free; the Government finances the
campaign. About 10% of a population of 200,000 are treated annually.
No general serological control is undertaken.

b All quotations for which no specific reference is given are taken from the replies to the questionnaire
sent out by the author. - ED.
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The population is surveyed annually and during the year treatment
is available at rural dispensaries. Other endemic diseases such as, of course,
trypanosomiasis, and tuberculosis, leprosy, and syphilis are sought at the
surveys.

The results of the campaign by FOREAMI in the Bas-Congo, which
lasted from 1931 to 1935 (see table I), are given by Mouchet 13 and are from
a 1934 population of 774,599.

TABLE I. INCIDENCE OF YAWS
AND SYPHILIS IN THE BAS-CONGO, 1931-5

CAMPAIGN

The 1935 figures are incomplete because part of the area had already
been handed over to the Government. However, the reduction of yaws
incidence is due to the efficiency of the FOREAMI work, the purpose and
planning of which is discussed by Mouchet.13 The more recent FOREAMI
work in the Kwango area has not been so spectacular, although the yaws

incidence had dropped from 1,604 in 1938 to 630 in 1949.

Gambia

No past or present campaigns.

Gold Coast

From 1944-6 an experimental campaign was carried out in the Dagomba
district of the Northern Territories with headquarters at Yendi. A complete
survey of all inhabitants, village by village, was made. All types of yaws

patients were treated. The main drugs used were bismuth sodium tartrate,
Bisglucol (0.2 g of metallic bismuth per ml), and acetylarsan (diethylamine
acetarsol, 0.236 g per ml), in weekly injections. The usual course was six
injections of bismuth; if lesions were not then healed, four to six injections
of acetylarsan were given but the drugs were not given together. A 12-week
session was held in which bismuth was given for the first 6-8 weeks and
acetylarsan for the last 6-4 weeks. The doses used for adults were Bisglucol
1-2 ml, bismuth sodium tartrate 2.0-2.5 ml (0.13-0.16 g), and acetylarsan
2-5 ml. The first-named preparation was non-toxic, stomatitis occurred in

20

Year Incidence of Incidence of
yaws syphilis

1931 23,647 -

1932 13,926 430

1933 12,914 518

1934 8,090 236

1935 5,631 188
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5% of patients treated with the second, and transient headache and diar-
rhoea on the same day sometimes followed the last. Treatment was free.
The incidence of yaws is shown in table II.

TABLE II. YAWS CASES IN EASTERN DAGOMBA, GOLD COAST
(1944-6 CAMPAIGN)

Year

1944

1945

1946

Population
examined

22,683

51,336

141,888

Number of
cases found

4,323

13,620

16,407

Percentage
of population

infected

19.06

26.53

11.56

Number of
cases treated *

6,006

17,146

20,609

*The number of cases treated exceeds that of cases found because patients from outside
the area sought treatment.

No serological investigations were made, but in 1944 it was recorded
that, of the 6,006 patients treated, 7% were not clinically cured at the end of
treatment; of these " the majority were quite incurable ". A later series of
6,984 treated with combined bismuth and acetylarsan had an apparent
clinical-cure rate of 93 % 6 months later.

Resurvey findings in this area are given in table III. No record was made
of new patients with primary or secondary lesions; all cases found were
called relapses. As patients' names were not recorded it was not possible to
follow them up on later occasions.

TABLE 1II. RESURVEY FINDINGS AFTER 1944-6 CAMPAIGN IN
EASTERN DAGOMBA, GOLD COAST

Since no supervision or treatment was carried out apart from the re-

surveys, when presumably cases found were treated, it is probable that many

Number of cases found Number of relapses Relapse rate
Year

~~originally

primary and tertiary secondary tertiary secondary tertiary
secondary

6 months after initial treatment

1945 3,782 4,152 270 648 7.14 15.61

1946 5,963 6,964 284 503 4.76 7.22

1947 2,845 2,614 272 329 9.56 12.59

18 months after initial treatment
- 2,644 2,777 186 265 7.03 9.54

34 months after initial treatment

1,116 1,265 123 188 11.02 14.86
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cases found after 18 and 34 months were new ones; this would apply espe-
cially to those in the secondary stage. No other medical or welfare activities
were carried out, which is understandable since all the work was done
by one medical officer. In his annual report for 1948 5 the Director of
Medical Services says the Dagomba campaign failed to reduce the incidence
of secondary yaws but had reduced severe tertiary manifestations; a survey
in that year disclosed a yaws incidence of 30.9% of 36,271 persons examined.

Since 1947, yaws survey and treatment has been combined with the
campaign against human trypanosomiasis and carried out by medical field
units. On the basis of the recommendation of Dr. A. R. D. Adams of
the Liverpool School of Tropical Medicine that " a campaign against
yaws in West Africa is best combined with a campaign against sleeping
sickness ... sleeping sickness should be treated first ... to minimise the risk
of creating drug-resistant strains of trypanosomes ", the yaws work has
been rather secondary to the trypanosomiasis work. This is a wise precau-
tion in view of the frequency of arsenic-resistant trypanosomes in the
Belgian Congo; it does not, of course, apply to the use of antibiotics. All
types of case are treated. Bisglucol and acetylarsan are used, as in the
earlier campaign. Toxic manifestations are very rare. Table IV indicates
the work done.

TABLE IV. YAWS INCIDENCE, 1947-8 CAMPAIGN IN GOLD COAST

District Population Number of cases Incidence
examined found and treated (%)

Ashanti and
South 138,943 7,755 5.6

Northern
Territories 254,350 23,533 9.3

During 1947-8, the percentage incidence in smaller areas within these two
large divisions ranged from 1.5 to 20.6 in Ashanti, and 1.4 to 30.9 in the-
Northern Territories.

No serological investigations or follow-up surveys were carried out.
All cases of trypanosomiasis found were treated. The difficulty in assessing
the value of a campaign in the absence of careful follow-up observations is
shown in relation to the work under discussion. In 1949, one medical officer
said he thought there was less tertiary yaws in an area a year after the cam-
paign while another thought yaws was worse.

Kenya

In 1924 in Embu District, and in 1927 in Tana River District, free
treatment with bismuth (0.2 g), and occasionally neoarsphenamine, was
given to all patients who sought treatment. Stomatitis was observed. In
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the first area approximately 15,000, and in the second 6,246, patients were
treated but no follow-up was possible. In Embu District after the cam-
paign a District Dispensary Service was established. In both areas the
anti-yaws activities were associated with general medical welfare and
anthelmintic treatment.

Mozambique
No past or present anti-yaws campaigns.

Nigeria

There are no past or present anti-yaws campaigns except that reported
by Simpson 17 who in 1935 carried out mass treatment for yaws in the
Bamenda Division of the British Cameroons. Its purpose was the reduction
of infectious lesions. To each village a yaws attendant, selected by the
village chief, was sent after a month's training. The attendant was generally
a member of the chief's family and thus had some authority. The attendants
reported to the central district hospital once each month. Treatment was
free and consisted of intramuscular injections of sodium bismuth tartrate
(Sobita) 0.18-0.24 g (3-4 grains) for an adult at 5- to 10-day intervals for
five to six injections. Arsenical preparations were not often used on account
of expense. Stomatitis sometimes occurred. Table V gives Simpson's
figures.

In January 1952 surveys were being made in a number of areas in Nigeria
by medical field units. In 1950-1 at Wum in Bamenda, a yaws incidence of
20 %-25 % was found; Simpson17 gave 16.5% as the incidence in 1937. The
measures he had introduced had ceased for some time and in recent years
treatment facilities have been meagre.

Nyasaland
Efforts were made in two areas, Karonga, Northern Province (1931)

and Dedza, Central Province (1924), to treat all yaws patients who sought
treatment. They were given bismuth 0.2 g twice weekly, to a total of eight
injections. No toxic manifestations were recorded. Treatment was free.
In the first area, treatment continued to be available at the local dispensary,
but in the second no medical facilities were offered after the period of
treatment. No surveys or serological studies were made. The hospital
attendances for yaws are shown in table VI.

Dr. W. H. Watson, who was in charge of the work at Karonga, reports
that in 1930 he was disturbed by the fact that, although the Africans recog-
nized primary and secondary yaws, they deliberately delayed treatment
until the florid secondary stage appeared; the average number of injections
received was three. Most of the cases had tertiary lesions, which the treat-
ment received was not effective in preventing; secondary relapses were
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TABLE VI. HOSPITAL ATTENDANCES IN NYASALAND BEFORE 1931 CAMPAIGN
AND IN 1950

1931 1950

Area all patients yaws patients yaws all patients yaws patients yaw
at district for whole (0) at district for whole
hospital district hospital district

Karonga 11,177 1,523 13.6 16,476 1,056 6.4
(Northern
Province)

Dedza _ 578 - - 70
(Central
Province)

observed after treatment. To counter this a register of patients was kept
and the necessity of full treatment was explained to the chiefs and the
general population. Of one series of 223 patients treated at the hospital
in 1931, 181 received eight injections; 54 had received previous treatment.
Tertiary cases were the most frequent, as is shown by the following incidence
among the 223: primary lesions, 6; secondary, 32; tertiary, 185. It is
probable that the decreased incidence of yaws in 1950 was due more to
continued treatment received at the local dispensary than to any efforts
in 1931.

In the lake-shore area of Dedza District a more active attempt to deal
with yaws was made. There were two Government dispensaries and two
Catholic Missions in an area of about 300 square miles (775 km2). In 1924 two
trained Africans, under the supervision of the Mission at Ntakataka but
financed by the Government, travelled the area on bicycles seeking primary-
and secondary-yaws patients and sending them to established centres for
treatment. " The diagnosis of tertiary yaws was beyond them." By 1934
yaws had decreased to such an extent that these two Africans were with-
drawn. The only figures available are those given in table VI. Dr. Watson
says " the moral seems to be that concentrating on primary and secondary
yaws and seeking out the patients in the villages is an effective method of
reducing the incidence of yaws to negligible proportions".

Portuguese Guinea

No specific anti-yaws campaigns have been conducted or were in pro-
gress at the time of the questionnaire.

Sierra Leone

Present campaigns are preceded by a survey, during which medical
attendants visit villages and examine the population. All yaws cases are
treated. Acetylarsan 2 ml and bismuth salicylate suspension (0.09 g per ml)
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in arachis oil 2 ml are used. No toxic manifestations are recorded. About
£10,000 ($28,000) per annum are spent by the Government on antitrypano-
somiasis and anti-yaws campaigns. About 65,000 people are examined and
29,700 treated for yaws each year. Additional treatment centres are being
established in the area and surveys and treatment will be repeated at one-
and two-year periods. Harding 8 says that the anti-yaws campaign in the
eastern areas which began in 1942 arose out of the pre-existing antitrypano-
somiasis campaign and became part of the same organization. The yaws
incidence, on clinical observation, was between 10% and 15% of the popu-
lation. Surveys preceded mass treatment.

Apted et al. 2 report the clinical and serological results of treatment in
eastern Sierra Leone of secondary yaws with acetylarsan (diethylamine
acetarsol) and bismuth sodium potassium tartrate (BSPT). The latter
appeared relatively ineffective; this was accounted for later (Harding 8) when
it was found that its bismuth content was of the order of 4.5% instead of
the usual 60 %. The interval between injections was 5-7 days. Table VII
summarizes the findings of Apted and his colleagues. They conclude that
acetylarsan in the doses used probably cured about a third of the patients
and rendered the disease quiescent in most of the others for an indefinite
though prolonged period. They stress the importance, in assessing clinical-
relapse rate, of frequently repeated observations (three to four times a year)
over long periods, otherwise relapses may occur and heal spontaneously
and thus be missed.

Harding 8 states that if repeated doses of 3 ml or more of acetylarsan
were used, toxic manifestations occurred. Finally, the standard dosage
was four injections each of acetylarsan 2.5 ml and bismuth salicylate
0.25 g, given concurrently. He summarizes the data in Apted et al.2 (given
in table VII) and points out that the spontaneous decrease of secondary
yaws during the dry season makes assessment by clinical observation uncer-
tain, and that serological findings are often of more value. In addition,
he discusses the results following three types of campaign (see table VIII).

Six months after the last result of the third campaign shown in table VIII,
all anti-yaws activity ceased. Seven months after this a sample of 1,670
people was surveyed and it was found that the incidence of infectious
yaws had already risen to 1.7%. Harding calls attention to the results of
Apted et al. 2 shown in table VII, and points out that since, after treatment,
it was found that the infection in most patients remained quiescent for an
" indefinite though prolonged period ", these new cases were almost cer-
tainly due to the relapse of infections which were in the latent secondary
stage at the time of mass treatment or survey. This further emphasizes the
essential part played by the itinerant attendant, who visits the villages
served by his treatment centre, in seeking patients with infectious lesions
who, from either laziness or pressure of work, do not attend of their own
accord.
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TABLE VIII. PERCENTAGE INCIDENCE OF INFECTIOUS YAWS IN SIERRA LEONE,
1942-6 CAMPAIGN

Years after first activity
Type of campaigr) 4

0 1 2 3 4

Periodic mass treatment alone 13.7 % W 5.8 % D - 7.5 % W -

Periodic mass treatment with
provision of permanent treat-
ment facilities 5.8 % D - 3.0 % D 1.8 % W 0.9 % W

Mass treatment followed by dis-
pensary facilities combined
with home visits 3.4 % W 0.6%W 0.0%W* _

* A year and a half after first activity
W = wet season
D = dry season

In addition to yaws and trypanosomiasis, the other important endemic
diseases were treated at the established treatment centres. During one year
40,250 cases were dealt with at seven general dispensaries and seven dispen-
saries for the treatment of the more frequent diseases. Among the more
common causes of attendance are

Disease Number of cases treated(1946)
Yaws 10,400
Trypanosomiasis 1,530
Bilharziasis 700
Ankylostomiasis 580
Ascariasis 1,760
Amoebiasis (intestinal) 660

In two places where chiefs and people were favourably disposed, mater-
nity centres were built and suitable girls were trained as midwives. A
woman doctor and sisters of the nearby Segbwema Methodist Mission
Hospital were of great assistance. The nuclei of two new chiefdom-head-
quarters villages were planned, and their construction supervised, to replace
old villages of dirty, crowded huddles of huts. Water-supplies were improved
and, with the co-operation of the Agricultural Department, fruit-trees were
planted round the dispensaries as an object lesson.

Harding estimates that, with one survey team and two treatment teams,
120,000 persons a year could be handled, provided the population density
were in the region of 50-100 per square mile (20-40 per km2). He points
out that few infectious lesions develop in patients over 30 years of age.

The European staff consisted of three medical officers for the first
half-year and two for the second, but one of these was almost fully occupied
with a special trypanosomiasis investigation.
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The cost, including salaries, equipment, buildings, transport, etc., but
excluding drugs and dressings for diseases other than yaws and trypanoso-
miasis, was under £10,000 ($28,000).

Harding stresses that these activities would not have been possible
without the confidence which successful treatment of trypanosomiasis and
yaws had created, and the close contact between the population and staff
which resulted from the mobile character of the campaign.

Since resources were limited, it was decided that rather than treat
gonorrhoea inadequately or attempt an epidemiological study of bilhar-
ziasis (which, although in one area it affected 75% of the population, lack
of staff made it impossible to investigate in a reasonably short time) it
" seemed better to concentrate available resources on those improvements in general
sanitation and midwifery which were possible in the immediate vicinity of the dispensaries,
together with the treatment there of those endemic diseases readily diagnosable and curable
by attendants trained for the purpose and proficient in the use of the microscope and
syringe ".c

Apted' reports the results of examining 406 yaws patients exactly two
years after they received five injections, at intervals of 5-7 days, of bismuth
salicylate suspended in arachis oil 2 ml (0.25 g of bismuth salicylate) for an
adult weighing 120 pounds (54 kg). Of these 406 patients, 17% had active
(probably secondary) lesions, 31 % had inactive painless plantar lesions,
27% had slight plantar irregularities, and 25% had no lesions. The sero-
logical results in 236 of these 406 patients gave the following percentages of
the above four groups: Kahn ± or Kahn-in 0, 17, 28, and 36 respectively.
42% of all four groups gave Kahn reactions of 4+ to 3+, and 37% gave
2+ to 1+.. Thus less than a quarter of the patients investigated had been
cured. This is inferior (table VII) to the results following acetylarsan with
or without bismuth (Apted et al. 2). However, Apted 'thinks that, in Sierra
Leone, mass treatment with bismuth salicylate of the vast numbers of
patients with non-infectious plantar lesions is adequate since further
treatment when required is available at the numerous permanent treatment
centres. Since the above study, the dose has been increased to 2 ml for a
patient weighing 100 pounds (45 kg).

Southern Rhodesia, Spanish Guinea, Tanganyika

No special campaigns.

Uganda

In 1949-50 an anti-yaws campaign was carried out in Lango District.
A satisfactory preliminary survey was not made. All patients either with

c Information on these additional activities has been taken from a typescript insertion which the late
Dr. R. D. Harding made in the reprints of his 1949 8 paper.
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open secondary yaws or considered likely to relapse, were treated, together
with patients with chronic ulcers and palmar and plantar yaws. Primary
or secondary lesions were found in 85 % of those treated; the whole popu-
lation was apparently scrutinized.

For open lesions, arsenical preparations-sulfarsphenamine for children
and oxyphenarsine tartrate (0.09 mg) for adults-plus bismuth oxide 2 ml
(0.2 g) for adults were used. An arsenical and a bismuth preparation were
given on the first two days of treatment, after which bismuth alone was
given to a total of four to six weekly injections. In the absence of open
lesions, bismuth oxide 2 ml alone was given for a similar course.

At the end of August 1949, 420 cases of stomatitis were reported in
an area treated by all three injection teams between 27 June and 6 August;
52 patients were seriously ill and 13 died; only 22 admitted having had
injections, and none admitted to more than two. Analysis of the bismuth
preparation showed that it was of correct composition, but the sample
examined may not have been of the same batch as that used throughout.
Technique of administration appeared to have been quite satisfactory.
Traces of bismuth were found in the liver but there was no histological
evidence of toxic action. The cause of these deaths was not certain. Similar
multiple deaths had occurred during routine anti-yaws measures in Kigezi
(1936) and Gulu (1940) when a number of persons died suddenly. In the
first occurrence it seemed that failure to sterilize materials, when unauthor-
ized injections were being given, may have been the cause.

The Lango campaign cost £7,776 (about $21,775) and 25,585 patients
were treated out of a total population in the area of about 268,600. The
cost per patient was 73 pence ($0.85), the analysis of which is given in
table IX.

TABLE IX. ANALYSIS OF THE COST PER PATIENT IN THE 1949-50
LANGO CAMPAIGN, UGANDA

Cost per patient Percentage
Budget division of cost

pence dollars per patient

Salaries

1 European medical officer 15 0.18 21

19 African assistants 11 0.13 15

Travelling expenses

1 European medical officer 8 0.09 11

19 African assistants 6 0.07 8

Drugs 27 0.31 37

Equipment and sundries 6 0.07 8

Total . . . . . 73 0.85 100
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About 60% of the cost of the drugs was spent on arsenical preparations,
and about 25 % on the bismuth oxide, which was prepared in Uganda. The
cost was shared equally by the central Uganda Government and the local
Lango native administration. Treatment was free. Table X gives data on
the patients treated.

TABLE X. DISTRIBUTION BY AGE AND STAGE OF YAWS OF PATIENTS TREATED
IN 1949-50 LANGO CAMPAIGN, UGANDA

Age Population Number Percentage Number of yaws patients
(years) at risk * of patients of popula-treated ** tion treated primary secondary tertiary total

0-5 63,800 4,053 6.35 177 3,315 218 3,710

6-15 60,000 6,212 10.35 68 4,553 951 5,572

15-20 30,000 3,552 11.84 9 1,638 1,426 3,073
21 and 114,800 11,768 10.25 25 2,331 7,739 10,095
over

Total . . 268,600 25,585 9.53 279 11,837 10,334 22,450

Percentage of yaws cases .1.24 52.73 46.03 100

Percentage of population treated for yaws. 0.10 4.41 3.85 8.36

*The whole population was scrutinized.
**These included cases of syphilis, chronic ulcers, etc.

No serological observations were made. Observations on 50 patients
with secondary yaws treated with bismuth oxide indicated that little improve-
ment was noted unless the eruption had been present for more than
6 weeks and was beginning to dry. After the administration of arsenical
preparations, all florid yaws were healed within 4 weeks. Wet plantar and
palmar lesions were improved, but dry scaling lesions were unaffected by
treatment.

It will be seen in table X that 8.36% of the population were treated
for yaws during the survey; however, 17.5 % of all outpatient attendances
were diagnosed as yaws during 1940-9. No serological studies were made.
In one area (Bala) a survey made 9 months after the campaign showed that
infectious cases had been reduced by 95 %; a second survey 10 months later
showed that the incidence of infectious cases had risen considerably.
Further reports indicate that the campaign temporarily reduced the inci-
dence of early yaws in children, but in October 1951 the number of secon-
dary cases was rapidly rising. It is thought that not all infectious cases were
brought for treatment. (Relapsing latent secondary cases were probably
also important.)

Results of surveys are given in table XI.
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TABLE XI. RESULTS OF SURVEYS IN LANGO, UGANDA, 18 MONTHS TO 2 YEARS
AFTER 1949-50 CAMPAIGN

Population Primary and Tertiary
examined secondary yaws

Total yaws

Locality population
number % Of number % Of

number % of those of those
cases exam- cases exam-

ined ined

Bala

At time of campaign 9,077 100 883 9.73 924 10.18

At later survey 5,486 60.4 132 2.41 740 13.49

Ekwera

At time of campaign 5,316 100 86 1.62 112 2.11
5,316

At later survey 2,583 48.6 11 0.43 82 3.17

Bar

At time of campaign 6,714 6,714 100 603 8.98 252 3.75

At later survey 3,455 51.5 50 1.45 515 14.91

From these figures the incidence of primary- and secondary-yaws cases
appears to have been reduced, while there was an increase in tertiary cases
between 18 and 24 months after the campaign.

Post-campaign treatment was provided by teams which visited the
centres in rotation at intervals of 6 weeks. No other special activities were
undertaken.

In his annual report for 1950,18 the Director of Medical Services of
Uganda stresses the importance of surveys before campaigns are started,
for without them there is no way of assessing the results of the campaign.

Union of South Africa

Scott 16 reports the trial of a number of therapeutic courses during the
yaws outbreak in Robinson Deep Mine, Johannesburg. His patients,
African miners who had been infected with yaws while working deep under-
ground, were all in the early secondary stage and were treated in hospital.
Unfortunately, adequate observation of results following treatment was
not possible on account of the movement of many of the Africans when
their contracts ended. The best results were observed in 61 patients who
received neoarsphenamine 0.45 g and bismuth sodium tartrate 0.19 g
(3 grains) twice weekly for an average of four injections of each drug. The
serum from six patients 2-3 months later was Wassermann-negative. Among
the remaining 55 patients, no relapses were observed 1-9 months later.
Another therapeutic course consisted of neoarsphenamine 0.2-0.75 g twice
weekly, and bismuth 0.3 g (Bicreol 2 ml) once weekly, for a minimum of
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seven arsenical and four bismuth injections. The following results were
observed : 39 patients (15.2 %) relapsed in 1-7 months; 111 patients (43.4 %)
had not relapsed in 5-12 months when they left the mine; 106 patients
(41.4%) had not relapsed in 15-24 months and were still working in the
mine. Serum from 63 patients who left the mine 1-10 months after treat-
ment was Wassermann-positive in 19 (30.2%) and negative or doubtful in
44 (69.8%).

In the outbreak in Springs Mines in 1942, Dr. H. H. Wrightd reports
that the treatment given was six weekly injections of neoarsphenamine
(0.45, 0.6, 0.6, 0.75, 0.75, 0.9 g) and Bisglucol 1 ml (0.2 g of metallic
bismuth). Only one clinical relapse was observed up to 5 months after
treatment. The serum from all patients was Wassermann-positive when
treatment was started; 3 months later that from 26 out of 28 patients was
negative, and 6 months after treatment that from 10 out of 12 was negative,
and one of those with a positive reaction was found to have contracted
syphilis after earlier serological cure of yaws.

The Effect of Anti-Yaws Treatment at Established General Medical Clinics

Anglo-Egyptian Sudan

All patients seeking treatment are treated free; the Sudan Government
bears all costs. Adults are given three injections of neoarsphenamine 0.45 g
and four injections of Bisoxyl 2 ml (bismuth oxychloride 0.1 g per ml)
during a period of 16 days; children are given one injection of penicillin
0.3 mega-units and two of acetylarsan 2 ml. No toxic manifestations are
seen. In the southern area where yaws is endemic (Upper Nile, Equatoria,
Bahr el Ghazal) there are 2.1 million people; of these 29,794 were treated for
yaws in 1948, 28,778 in 1949, and 31,714 in 1950. In the Upper Nile district
yaws accounted for 3.8% of outpatient attendances in 1945 and for 2.7%
in 1950. Dispensary services are being further improved and tours are
being made more often by supervisory staff and by the hospital ship, " Lady
Baker " in most highly infected areas. In general, yaws incidence is rapidly
decreasing.

Belgian Congo

Van Nitsen 14 discusses the treatment of yaws with a number of arsenical
and bismuth preparations and although in some cases serological reversal
occurs at the time of clinical cure (" blanchiment "), usually 2-3 times the
dosage required for a clinical cure is needed for a serological one. None of
the cases studied serologically was followed for more than 6 months and,

d See also paper by Hackett on page 129.
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in 2 out of 6 cases so observed, clinical relapses occurred after 3 and 4
months. After considering experience in the Congo and elsewhere of the
control of relapses by treatment, he recommends that the minimum number
of injections should be six of neoarsphenamine and six of a bismuth pre-
paration, but further treatment may be required. He cannot say how long
it would be necessary to keep patients under some sort of observation to
ensure that all active lesions were treated, since tertiary lesions may occur
10 or even 30 years after the secondary eruption.

Kivits 9 administered PAM (300,000 units) to 49 patients with primary
or secondary yaws in the Belgian Congo in four daily injections, to a total
dosage of 100,000 units per kg of body-weight (6 mega-units for an adult
of 60 kg). The immediate results were good. Within six months of treatment
10% had relapsed while the Wassermann or Kahn reactions of the sera
of 19 out of 30 patients (63 %) were negative at 6 months.

Kivits & Friedheim 10 state that in the mass treatment of yaws the ideal
drug should rapidly make the patient non-infectious, and should be non-
toxic and cheap. They say that in the Mayumbe area in 1931 in the first
year of FOREAMI's activity the yaws incidence was 12.47% of the popu-
lation. In 1934, after routine treatment with three injections of a bismuth
suspension and five weekly injections of neoarsphenamine, the case inci-
dence had been halved. In 1936, after the departure of FOREAMI, routine
treatment consisted of eight injections of 10% bismuth subgallate at
intervals of 2 weeks. In 1948 the incidence had returned to 12% of the
population. These workers consider it desirable to use drugs administered
by mouth and compare the results of 5- to 6-day courses of treatment with
20 mg per kg STB (4-oxy-3-acetylaminophenylarsenoxide, a derivative
of Acetarsol) and 20-50 mg per kg Stovarsol (acetarsol). Twelve months
after treatment with either drug there were over 70% clinical cures, and
of these about 70% were serologically negative. After STB, lesions were
scabbed in 1-2 days and covered with epithelium in 3-5 days. With Stovarsol
these processes took place in 4-5 and 8 days respectively. Kivits & Friedheim
make no reference to the experience of Botreau-Roussel 3 in the Ivory Coast
that
" stovarsol has many disadvantages. Its great ease of administration had led to the
idea that its use could be entrusted to hospital attendants. This had to be abandoned
because of the illicit traffic with this drug which developed, so eagerly was it sought by
Africans, who quickly came to look on it as a panacea and would pay high prices for it.
This drug, moreover, is so potent that it is not suitable for the treatment of yaws in ade-
quate doses for an adequate time without effective medical supervision. Therefore, to
cover themselves against accidents, the medical men in charge of areas did not usually
use stovarsol without personal supervision except in doses quite inadequate to cause
healing of the infective lesions. The unforeseen result was that, instead of obtaining
rapid cures of the infective lesions, they merely succeeded in prolonging the treatment,
without taking into account the many arsenic resisting cases they produced in this way.

" When it is realised that medical supervision is necessary if one wishes to cure yaws,
the secondary advantages of stovarsol all disappear and there is no reason why it should
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be preferred to trivalent arsenicals which are less expensive, less toxic, more active, but
require to be injected subcutaneously or intravenously. Whilst continuing to use the
stovarsol still in stock, neoarsphenamine replaced stovarsol from 1934 and treatment was
given on fixed days."

Gambia

Since January 1951, treatment has been free. Arsenical and bismuth
preparations are used. Patients almost invariably cease attending for
treatment as soon as the outstanding manifestations start to disappear.

French West Africa

The treatment of choice is with bismuth salicylate and Soluquinby
(iodobismuthate of quinine containing 0.01 g of bismuth per ml).

Gold Coast

In some centres (Kumasi) where treatment has been available, and
charged for, the incidence of yaws appears to have greatly decreased, but
factors other than the presence of facilities may have played a part-for
example, Sanitary Superintendents at one time ordered all patients with
obvious yaws to have treatment. Whether fees are charged or not does not
appear to influence regularity of attendance. Registration of patients'
names at the chief's office increased regularity in Lawra.

Colbourne et al. 4 studied a population of 255 in the village of Kwan-
sakrom which is 3 miles (5 km) from a large African town and 60 miles
(96 km) from Accra. It is situated on the southern edge of the central
rain forest and in a cocoa-growing area. A history of yaws was given by 195
(76 %), and evidence of yaws was found in 95 (37 %). Of the 195, treatment
at the Government clinic, 3 miles (5 km) away, had been received by 66
(34 %), clinical yaws was present in 41 (21 %), and the Kahn reaction was
positive in 64 (33%). Of the total population, the serum from 147 (57%)
gave positive Kahn reactions. No syphilis was seen. The authors say that
" the only value of the treatment may have been to render a few cases non-
infective, perhaps only temporarily ". However, they do state that " in
most cases the clinical signs of yaws were mild". Only 3 severe tertiary
lesions and 2 primary lesions were seen, which is perhaps what might be
expected in an untreated community of the same size.

Kenya

Treatment consists of metallic bismuth suspended in glucose solution.
The dose is 0.2 g at weekly intervals for as long as the patient reports for
treatment. Penicillin has been found to be increasingly useful. It is said
that in some areas where florid yaws was once prevalent, outpatient-clinic
treatment has made such lesions very infrequent.
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Mozambique

All yaws patients who seek treatment or are recognized during inspec-
tions, as in antitrypanosomiasis campaigns, are treated free. The usual
drugs are bismuth in oily suspension (0.125 g of metallic bismuth per
injection) and neoarsphenamine, both given twice weekly. The amount
given depends upon the frequency of the patients' visits and the days they
attend, since neoarsphenamine is given only under medical supervision and
a doctor is present only on certain days. Bismuth 1.5 g and neoarsphe-
namine 3-5 g clear up all primary and secondary lesions, but tertiary lesions
require more treatment. Recently penicillin has proved very effective; it
is cheap and easily administered, and its effects impress the patients.

Toxic reactions are very rare; bismuth stomatitis has occasionally been
seen. A number of treatment centres in addition to Government clinics
have recently been set up. Clinical results of treatment of the patients in
the primary and secondary stages are good; the response in the tertiary
stage is less satisfactory, for patients do not continue attending for adequate
treatment, and gangosa is nearly always fatal.

No surveys have been made. The numbers of yaws patients treated
were as follows: 44,757 in 1945, 54,925 in 1946, 59,364 in 1947, 61,286 in
1948, 65,099 in 1949, and 62,791 in 1950. The rise is probably due to
increased treatment facilities.

Nigeria

In many areas the demand for anti-yaws treatment has been large and
has resulted in an amazing decrease in yaws, noticeable even on rapid
inspection. Bismuth is still the substance most used, but arsenical prepara-
tions are administered under medical supervision.

Nyasaland

All treatment in Government establishments is free. The usual treat-
ment is neoarsphenamine in three doses of 0.45, 0.6, and 0.6 g at weekly
intervals. The numbers treated in the past 10 years are given in table XII.

Portuguese Guinea

The static treatment and the mobile prophylactic units in the Antitry-
panosomiasis Service also treat, free of charge, patients with primary and
secondary yaws found during trypanosomiasis surveys. Other medical estab-
lishments provide free treatment only for those patients who seek it. Treat-
ment may consist of (a) six to twelve injections of bismuth, (b) three injections
of neoarsphenamine, (c) one to two injections of neoarsphenamine and
six of bismuth, or (d) acetarsol (Stovarsol) 0.5-0.75 g daily to a total of 12-

21
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15 g for adults. Friedheim's STB is on trial. Other endemic diseases are
treated at the same time. Toxic manifestations are rare, and from the
clinical point of view the results appear satisfactory, but no surveys have
been undertaken.

TABLE XII. NUMBER OF YAWS CASES TREATED
ANNUALLY IN NYASALAND, 1941-50

Year Number of cases Year Number of casestreated treated

1941 2,514 1946 *

1942 2,905 1947 2,986

1943 3,691 1948 1,796

1944 4,349 1949 3,122

1945 4,552 1950 2,778

* Unknown

Sierra Leone

Near clinics, results are good but the effect on infectious cases is prob-
ably temporary.

Southern Rhodesia

Treatment is free for those seeking it. In the isolated Zambesi area, a
medical patrol is made each year.

Spanish Guinea

All types of yaws patients are treated free. The usual course is one
injection ofneoarsphenamine and two of bismuth each week for 8-10 weeks.
Toxic manifestations are rare. Attendance is good and since a card-index
is kept in each health zone some control can be exercised. Patients attend
for treatment with the early lesions; thus tertiary lesions are rare.

The results of treatment after a few years are seen by a decrease in
patients and a reduced frequency of advanced lesions, particularly bony
deformities.

Tanganyika

All yaws cases seen are treated free. Bismuth salicylate is replacing
bismuth sodium tartrate. Adult treatment consists of neoarsphenamine
0.45 g and bismuth 0.1 g weekly for five to six injections. Severe toxic
manifestations are now rare, although deaths occur from time to time from
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overdosage resulting from carelessness in measuring the dose. Stomatitis
occurs fairly frequently. The numbers of cases treated in the past 30 years
are shown in table XIII.

TABLE XIII. NUMBER OF YAWS CASES TREATED ANNUALLY IN TANGANYIKA,
1921-50

Year Number of cases Year Number of cases Year Number of casestreated treated treated

1921 1,109 1931 112,128 1941 77,999

1922 3,122 1932 114,115 1942 72,563

1923 3,616 1933 109,113 1943 79,232

1924 20,716 1934 117,884 1944 71,891

1925 75,689 1935 104,611 1945 69,090

1926 97,809 1936 101,179 1946 51,259

1927 120,374 1937 110,819 1947 60,766

1928 127,439 1938 132,469 1948 61,948

1929 126,419 1939 75,081 1949 61,823

1930 137,112 1940 75,069 1950 52,374

From 1924-30, great progress was made in the establishment of rural
medical facilities. The incidence of florid yaws has decreased remarkably;
this was noticed as early as 1927 in areas where treatment was available.
At present, in and around urban and highly populated areas with good
communications, it is late bone complications which are chiefly seen, and
these are not readily distinguished from syphilitic lesions.

Uganda

Since 1939 all treatment has been free. Bismuth and arsenical prepa-
rations have been used; recently oxyphenarsine has been replacing neo-
arsphenamine for the treatment of adults. Doses are usually given weekly
but 2-3 is the average number received. Although such treatment tempo-
rarily relieves the sufferer, " there has been no apparent effect on the inci-
dence in the community ". At the Lira clinic in Lango District, the average
annual attendance for yaws from 1928-36 was 20.9% of 14,700 attendances
for all causes (Hackett 6); during the period 1940-9, this average was 17.5.
(More knowledge of subsidiary factors, such as the relative incidence of
secondary lesions, and the areas from which the patients come-since the
opening of a dispensary might attract yaws patients from the District
Hospital-would be required before this reduction could be attributed to
the introduction of free treatment in 1939.)

3.19
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Recommendations, Based Upon Experience, for Conducting Anti-Yaws
Campaigns

Belgian Congo

The purpose of the campaign should be the reduction of the disease to
a very low endemic level; ultimately its eradication seems possible.

Anti-yaws campaigns should be preceded by a census followed by
medical inspection and treatment of yaws patients. Rural dispensaries
should be established to ensure continuity of treatment. Surveys and
re-treatment of active cases should be carried out every 6 months and, later,
every 12 months. A team of one European medical auxiliary, one African
secretary, and three African hospital attendants can examine 500 patients
a day and treat 200-250.

The ideal drug for anti-yaws campaigns should rapidly sterilize infec-
tious lesions, should be of low toxicity, should be easy to administer in
the field and especially to children, and if possible should rapidly cause
serological reversal. Penicillin- 100,000 units per kg-and STB (Stovarsol
trivalent-B.A.L. of Friedheim)-20 mg per kg in a 5-day course-appear
closely to approach the ideal. PAM alone may prove to be nearest to
the ideal preparation. Serological examinations may be made at the time
of survey.

The co-operation of chiefs must be sought and the community must
be educated to seek treatment. The intention is to prevent the appearance
of infectious lesions. Van Nitsen 14 indicates that anti-yaws measures
should be part of a more extensive preventive campaign. The initial survey
should be made by mobile teams, and some treatment carried out in medical
camps, but severely ill patients should be sent to nearby dispensaries or
hospitals. This is a good opportunity for the local African population to
observe that the achievements of European medicine are superior to the
results of the primitive practices of the country. Static medical units,
such as rural dispensaries, should then be established, and all diseases and
all patients treated. Finally, treatment should be completed by travelling
units attached to the static units.

Gold Coast

After mass treatment, arrangements must be made for resurvey and
treatment of infectious cases for a considerable time. Bisglucol (0.2 g of
metallic bismuth per ml) and acetylarsan, as now used, have given good
results, and are convenient and cheap. Some technically simple serological
diagnostic test is needed to assist in the assessment of the results of cam-
paigns. Resurvey and treatment should be carried out at 6-monthly inter-
vals. Dr. G. F. T. Saunders, on experience with bismuth and arsenical
preparations, recommends that a campaign should be planned to reduce
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yaws incidence to a low endemic level throughout the country. However,
complete eradication may be attempted in selected areas where soldiers are
permanently stationed; the incidence of syphilis in such areas should be
carefully observed, as indicating a possible relation between eradication
of yaws and disposition to syphilis in a community. He considers the
organization of medical field units to be suitable for the treatment of yaws,
but since it is widely believed by Africans in the Gold Coast that the treat-
ment of the secondary eruption makes the patient more liable to tertiary
ulceration, steps should be taken before the campaign to assure the people
that every case of tertiary yaws that may occur in the future will be ade-
quately treated. Sodium bismuth tartrate cures the majority of cases, and
when it fails acetylarsan or neoarsphenamine should be used. The help
of chiefs should be sought to report infectious cases.

Kenya

Eradication of yaws is not yet considered possible; the purpose of anti-
yaws work in this country is the reduction of the disease to a low endemic
level by providing free treatment through a wide network of scattered
dispensaries, together with general sanitary measures.

Mozambique

Specific periodic campaigns are essential for the eradication of yaws.
Improved and increased rural treatment facilities are also important.
Underdeveloped populations must be taught the importance of yaws and
what treatment can achieve, so that treatment will be sought. Thorough
trials with penicillin are needed to find how best to use it, especially as it is
easy to administer and is non-toxic. Twice-yearly surveys should be con-
tinued to control yaws and to recognize and treat other diseases; syphilis
especially should be combated. The co-operation of chiefs is important.
Finally, the anti-yaws work, which should initially be undertaken by special.
teams, would be taken over by the health services of the territory.

Nigeria

The experience of antitrypanosomiasis campaigns will be valuable..
Resurveys should be made by trained African staff under supervision. A
satisfactory field serological test is required.

Nyasaland

As this country is surrounded by areas in which yaws is endemic, the
reduction of the disease to a low endemic level should probably be the
objective. In addition to the increased cost of eradication, there is the risk
of infection being introduced from outside, unless the adjacent countries.
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at the same time undertake eradication measures. A large labour force
traverses Nyasaland each year. Emphasis is again placed upon the diffi-
culty of carrying out serological control in relatively inaccessible areas.
To control the reappearance of yaws, little reliance should be placed upon
minor chiefs as their interest would soon wane; African medical orderlies,
employed at dispensaries, and sanitary staff to visit villages and seek yaws
cases, would be the most important elements in this effort. At the same
time as the anti-yaws campaign, a clinical survey and an anti-venereal-
disease campaign should be undertaken and an attempt made to extend
knowledge about health among the people.

Portuguese Guinea

Campaigns should be planned, at present, to reduce the number of
infectious cases by effective treatment of all patients. The work should be
integrated with the mobile health and prophylactic services against endemic
diseases. The organization would follow the lines of antitrypanosomiasis
work. The drug of choice would be one given by mouth and effective in
short courses. Chemotherapy is the chief weapon against yaws, and should
be carried out by African orderlies under medical supervision. Results
should be based chiefly on clinical observation. After the campaign, dis-
pensaries should be established to provide treatment and also case-seeking
by the orderlies in charge. The help of chiefs must be obtained. Resurveys
should be carried out at intervals of 3-6 months. At the same time every
effort should be made to raise the standards of culture and life, and to
improve economic conditions and rural and individual hygiene.

Sierra Leone

Harding 8 points out that in planning an anti-yaws campaign the long
latent period which may be followed by infectious relapse, and the tendency
to spontaneous healing in the dry season, must be taken into account.
To deal with these the campaign must include (a) a census, survey, mass
diagnosis, and treatment, followed by (b) strategically placed permanent
treatment centres not more than 10 miles (16 km) from the farthest patient
served, and (c) itinerant yaws attendants to tour the villages.

He considers the possible objects of an anti-yaws campaign to be as
follows:

(1) eradication of the disease;
(2) elimination only of infectious forms of the disease with the intention

of stopping transmission;
(3) reduction of yaws to a low endemic level when suffering and econo-

mic loss are not serious;
(4) alleviation of symptoms by treating patients who voluntarily seek

treatment.
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He thought at that time (1949) that eradication was not possible. The
improvement of public health, education, economics, and native tradition
needed to reduce appreciably the transmission of yaws would require
many decades. Therefore, chemotherapy must remain the chief weapon
in West Africa. The difficulties in eradicating yaws by a short-term intensive
treatment include : (a) relapses after treatment; (b) relapses in patients
in the latent secondary stage at the time of mass treatment; (c) the impossi-
bility of inspecting 100% of a population; and (d) the impossibility of iso-
lating a community from outside influences and hence the continued risk
of an epidemic of yaws among the uninfected children. He refers to the
experiences of Lambert 11 in Western Samoa.

Harding is not satisfied that when yaws is eradicated syphilis will not
replace it. It must be remembered that he had had no field experience with
penicillin. He regards the reduction of yaws to a low endemic level as the
only practical aim but does mention the theoretical consideration of basing
treatment on a serological survey.

Harding stresses the importance of the establishment of the treatment
facilities referred to above in the combating of other endemic diseases, such
as ankylostomiasis, bilharziasis, ascariasis, and amoebiasis, but does not
think much progress would be made against them without initial mass
treatment. Such treatment reduces the amount of yaws to a manageable
quantity and, equally importantly, accustoms the people to the necessity
for adequate therapy. (In Africa it has often been suggested that the potency
of anti-yaws remedies should be used to gain the confidence of African
communities before the application of other aspects of modern knowledge
to their health problems.) At the more successful dispensaries and with
the help of the local chiefs, 80%-90% of yaws patients attended for six
injections.

Spanish Guinea

Ideally, eradication should be aimed at, but the difficulties involved
limit the activity to reducing to a minimum sickness due to yaws. Neigh-
bouring countries must also undertake anti-yaws measures. Neoarsphe-
namine and bismuth preparations are satisfactory. Close supervision is
necessary after mass treatment to combat infection relapses and new
cases. Resurveys should be carried out annually. Every effort should be
made to improve the living conditions of the people, especially as regards
dress, bodily cleanliness, housing, and reduction of overcrowding. Yaws is
a difficult disease to combat but if anti-yaws measures were put into action
by mutual agreement and simultaneously in all African countries where
yaws is endemic, the incidence could be reduced in time. The basis of
anti-yaws campaigns should consist of (a) isolation of patients, (b) their
rapid and simultaneous treatment, (c) supervision of treated patients, and
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search for new cases and the source from which the infection arose, and (d)
disinfection of houses from which patients have come.

Uganda

The reduction of yaws to a low endemic level is possible, but would be
of only temporary benefit. The eradication of yaws is desirable but unat-
tainable without far more intensive efforts than appear practicable. A
separate anti-yaws team dealing only with this one problem seems the best
means. The European in charge should eventually cover a wider field
and be available to supervise follow-up campaigns. A technique, based
upon statistical methods, is needed for sampling the population to be
surveyed. Existing methods, such as choosing a " representative " area,
may be misleading. Bismuth alone is inadequate, arsenicals or antibiotics
are essential. In the absence of serological control, the healing of infectious
lesions appears an adequate clinical indication of cure, but relapses may
occur later. To prevent the reappearance of yaws requires much effort,
such as planned or surprise surveys, assistance of health staff to report
cases seen during their inspections, co-operation of chiefs, education of
parents, and emphasis on the need for early treatment. It is possible that
early resurveys should be at intervals of 3 weeks, until no further cases
develop; thereafter the interval would be extended. Contacts and sources
of infection should be sought. Health education on broad principles should
be attempted while the campaign is in progress.

Suggestions for Control of Yaws by Other Means than Chemotherapy

Anglo-Egyptian Sudan
Village planning, health propaganda, and educational activities.

Belgian Congo

Improvement of hygiene such as personal cleanliness, better clothing,
use of separate beds, and destruction of flies.

Gambia

Improved hygiene and housing is essential, in addition to treatment.

Gold Coast

Improved health services and education of the population regarding
the prevention of diseases. Dr. G. F. T. Saunders is not satisfied that
enough is known at present of the epidemiology of yaws for any method
except chemotherapy to be used.
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Kenya

The improvement of hygienic and living standards are complementary
to chemotherapy but not a substitute for it.

Mozambique

" Since it is generally accepted that the propagation of yaws can also take place
through the agency of fleas and bugs, it is obvious that the fight against the disease with
the drugs at present in use should be accompanied by campaigns against these insects."

Nigeria

The stressing in health propaganda, especially for schools, of the impor-
tance of improved housing conditions and personal hygiene. " That edu-
cation will eliminate yaws in due course is almost certain."

Portuguese Guinea

In the present state of knowledge there is no alternative to intensive
chemotherapy, since it not only eliminates sources of infection but also
controls relapses.

Tanganyika

Like so many other diseases in Africa, improvement in the hygiene and
sanitation, housing, and general welfare of the people is an important
adjunct to the prevention of yaws.

Uganda

It should be pointed out to Africans that it is possible to live in yaws
areas and, by wearing clothes and avoiding close personal contact with
infectious patients, escape infection. They should, at least, be encouraged to
avoid undue contact with infectious patients. It should be stressed that the
disease is associated with dirt, ignorance, and apathy.

Have Anti-Yaws Measures Been Associated with Any Increase in Venereal
Syphilis ?

Anglo-Egyptian Sudan

In Nilotic areas no such association has been noted. In Zande district,
on the border of the Congo and French Equatorial Africa, yaws was at one
time considered to be endemic. It is rarely seen now and the incidence of
syphilis has increased. The appearance of this higher incidence, however,
is in part, at least, a result of the increased medical facilities, and of more
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comprehensive medical services and greater confidence in them. Additional
contributory factors are social changes in tribal life with lessening of parental
control, and economic changes which have made the young less dependent
on their parents.

Belgian Congo

In 1940, 73,266 cases of syphilis and 226,525 cases of yaws were treated;
in 1950 these figures were 95,770 and 244,570 respectively. The maximum
figures for syphilis occurred in 1948 and 1949 when 103,458 and 100,823
cases were treated; the maximum figures for yaws were 286,711 and 282,436
in 1943 and 1944. Van Nitsen 14 writes:

" It would appear, from observations made both clinically and in laboratory animals,
that, on the one hand, 'the interruption of the natural evolution of yaws by treatment
seems to retard the development of immunisation', and, on the other hand, that 'yaws
confers a certain immunity vis-a-vis syphilis'.

" In view of this, it might be asked if it would not be better to forego all treatment,
so that the patient could develop, as quickly as possible, this natural immunity which
would protect him not only from re-infection, but also from syphilis.

" We do not believe this. Though treatment might slightly increase the possibility
of re-infection, it does not seem to us to be very serious. Moreover, it is important for the
patient that he should have sufficiently active and prolonged treatment to protect him
from tertiary lesions, which are far more troublesome than a re-infection.

" The loss of immunity to syphilis following the loss of immunity to yaws is certainly
much more serious. Unlike yaws, congenital syphilis, from the point of view of the race,
is a grave danger. However, evidence of cross immunity in man is far from decisive,
and if certain native races, severely affected by yaws, appear to be free from syphilis, this
may well be due to causes other than immunity. Besides, even admitting that by treatment
yaws may, in a given community, be controlled to such an extent as to remove all immunity
to yaws and to syphilis, this does not mean that inevitably such a community is going to
be decimated by syphilis. Syphilis, in fact, breaks new ground slowly and only excep-
tionally does it assume an epidemic character, at least according to what has been seen in
the Belgian Congo.

" The risk of syphilis becoming rapidly generalised is very small, and even negligible
in comparison with the possible consequences of untreated yaws.

" Yaws, in its later manifestations, is a very serious disease, both for the individual
and the race as a whole, and it should be fought with all the powers at our command,
regardless of the altogether unlikely eventualities which eradication might bring."

Gold Coast

There is no record of an increase of syphilis in areas where yaws has
been treated in anti-yaws campaigns.

Kenya

Measures against yaws have been associated with an increase in syphilis
but " this is fortuitous as the increase in syphilis is thought to be due to a
greater contact with civilisation. Gonorrhoea has increased at the same
time."
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Mozambique

No anti-yaws campaigns have been carried out, but the number of cases
of "syphilis " and " gonorrhoea and other venereal diseases " treated has
risen from 22,770 and 8,382 respectively in 1945 to 30,799 (35 % increase)
and 15,391 (84% increase) in 1950 (yaws had increased from 44,757 to
62,791, i.e., 40%). The increase in venereal diseases is probably partly due
to the return of labourers working in neighbouring territories. In certain
parts of Mozambique the Africans themselves " adopt rigorous measures
to control those who return to their own country by preventing them,
sometimes by violence, from having sexual relations".

Nigeria

" In these areas where yaws once flourished and is now greatly on the
decline, no increase in syphilis has been observed."

Nyasaland
It is impossible to say whether anti-yaws measures have been associated

with an increase in syphilis since economic development, wars, and relaxa-
tion of the social code are also important factors.

The Wankonde, living in the yaws area of Karonga on the shore of Lake
Nyasa, are the most conservative tribe in the country and are relatively
highly educated because of the work of the Livingstonia Church of Scotland
Mission. Their country is in the most remote district of Nyasaland and at
present there is only one 'European planter in the area. Their chief is a
priest-king who has more authority over his people than any other chief in
Nyasaland. Syphilis was rare and occurred mainly in immigrants from an
adjacent tribe. A dowry system was in force and girls were examined to
ensure their virginity before marriage. Literacy was high among men, but
fathers refused to send their daughters to the boarding-school at Living-
stonia because of the lower moral standards of the local tribe. Up to the
outbreak of the second World War, few men went south to Southern Rho-
desia or the Union of South Africa. A few went into Tanganyika where
the people are tribally similar and, before European political divisions were
made, came under the Wankonde paramount chief. Diet was a limiting
factor in movement south since the staple food of the Wankonde was
bananas and milk, and they were not attracted by the maize and beans of
the rest of Nyasaland, the Rhodesias, and the Union of South Africa.
Now, apparently, the isolation of the tribe is fast breaking down. Many
Wankonde joined the army in the second World War while few did in the
first, and many go south to work in the Witwatersrand mines in the Union
of South Africa. At the Karonga District Hospital in 1931, there were
35 cases of syphilis and 13 of gonorrhoea; in 1950 the corresponding
figures were 287 and 72, an increase of eight- and five-fold.
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Portuguese Guinea

In areas where large numbers of yaws patients have been treated, no
increase of primary syphilis has been observed. Syphilitic patients in these
areas are usually immigrants from outside the area. Syphilis is relatively
rare among the African population, the most important venereal disease
being gonorrhoea.

Sierra Leone

No increase of syphilis has been noted in areas where yaws campaigns
have been carried out.

Spanish Guinea

Syphilis is most frequent in centres of population along communica-
tions.

Tanganyika

In some areas the decrease in yaws has been followed by an undoubted
increase in venereal syphilis, but this is generally attributed to the war and
the breakdown of moral and tribal standards. All venereal diseases have
increased in the past 10 years.

Uganda

No data are available.

Attitude of the Population in Endemic Areas Towards Anti-Yaws Measures

In general, anti-yaws campaigns and treatment at clinics are well received,
but it is unusual for patients to attend regularly to receive full treatment.
In the Gold Coast Dr. G. F. T. Saunders points out the difficulty of getting
co-operation in eradication campaigns, since the population believes that
early treatment makes the patient more liable to develop tertiary lesions.
In Mozambique, in the less developed communities, yaws is regarded with
shame and the patient avoids his neighbours and does not seek treatment.
This results in numerous cases of gangosa, other mutilations, and serious
bone-lesions-particularly of the lower limbs-with reduction of working
capacity. In more developed communities treatment is readily sought early.
In Nigeria a belief, in some areas, that a child would not be healthy unless
it developed at least primary yaws is now disappearing. In Nyasaland
patients report late and attend only until clinical cure, while in Spanish
Guinea attendance is early and usually satisfactory. In Uganda anti-yaws
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campaigns are much appreciated and more of them are requested, but
attendances at clinics are not so enthusiastic, although arsenical preparations
are often demanded. This reaction to clinic treatment may be related to the
distance the patient has to travel, usually on foot, to reach it.

Most Effective Means of Getting Full Co-operation of Patient
So That Complete Courses of Treatment are Received

Anglo-Egyptian Sudan

The most effective measure is the increase of the number of properly
organized treatment centres, which are sited after consultation with chiefs,
whose influence can greatly improve regularity of attendance for treatment.

Belgian Congo

Case-seeking and the co-operation of village chiefs and of school and
religious teachers are important.

Gold Coast

The influence of chiefs is most effective, and if possible they should be
made responsible for ensuring the complete attendance of all patients.
It is only the chief who can trace the abode of the defaulter; those engaged
in anti-yaws work usually have little time for this.

Mozambique

Effective treatment of short duration, and propaganda by talks and
posters stressing the benefits of treatment and the serious consequences
of its lack, would gain the full support of patients.

Lists of patients should be prepared, and chiefs made responsible for
their regular attendance.

Nigeria

Propaganda during initial surveys is the best method of ensuring co-
operation.

Nyasaland

The most effective propaganda is demonstration of the results of treat-
ment by illustrations and films, and then by patients before and after treat-
ment. Treated patients should be encouraged to spread the news and stress
the importance of full treatment. The influence of chiefs varies in different
places. Newspaper propaganda has a limited range and is regarded with
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suspicion by many. It might be worth while trying a system whereby on
starting treatment the patient pays a deposit which is only repaid (in full)
when treatment is completed. Propaganda at ante-natal and child-welfare
clinics is important.

Portuguese Guinea

Co-operation of chiefs is important. It is essential that the population
be adequately informed of the purpose of the treatment, some of the results
of which they can readily see for themselves. There should be a cam-
paign of persuasion to get the Africans to co-operate; in this, the help of
the more enlightened members of the community can be of great value.

Sierra Leone

The influence of the chiefs, and the education of chiefs and population
before the campaign is started, are important.

Spanish Guinea

The population is well disciplined and attends promptly and regularly
for treatment. It is thought that propaganda would not be more effective
than the observation of the rapid response to treatment, of which the
African is aware. The help of chiefs should be sought to discourage and
prevent defaulting.

Tanganyika

Adequate treatment to make patients non-infective is generally received.
The popularity of injections is so great that no special methods are used to
increase co-operation.

Uganda

Name lists, if available, should be used; in their absence checks against
population estimates of chiefs, numbers of taxpayers, etc., may have to be
made. The influence of chiefs is essential. Propaganda during initial survey
should be guarded if future action is to be based upon the results of the
survey.

Measures Taken to Educate Yaws Communities Regarding Transmission
and Prevention of the Disease

Anglo-Egyptian Sudan

The number of schools has been increased. Medical officers visit tribal
gatherings. The problem is discussed with chiefs and people.
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Belgian Congo

Short addresses are given when the census is being prepared and when-
ever groups of the population meet. Instruction is given in schools.

Gambia

Propaganda is provided by medical orderlies at clinics, and talks are
given at community centres and schools by Sanitary Inspectors.

Gold Coast

Propaganda is provided by survey and treatment teams. Dr. G. F. T.
Saunders does not think enough is known to justify propaganda.

Mozambique

The only measures so far used have been treatment and propaganda
through African nurses; attendances had increased in 1949 by 45 % of those
for 1945.

Nigeria

Rural educational work and hygiene is carried out in schools (sometimes
indifferently) and at organized health demonstrations.

Nyasaland

Limited propaganda has been provided in lectures by medical auxiliaries
of the medical services and missions, but it is improbable that they have
had much influence.

Portuguese Guinea

Yaws education is included in the general health education of the
community.

Spanish Guinea

Since the means of transmission is unknown, the only points that can be
stressed are improvement of the standard of living and of bodily cleanliness.

Uganda

The following measures have been taken : (a) routine hygiene instruc-
tion in schools; (b) talks by medical officers, health assistants, and dispensary
staff at African District Council meetings and to patients; (c) posters in
dispensaries; (d) warnings, posted in Court Houses, that patients are not
to pay for injections.

331



C. J. HACKETT

Discussion

In many African countries no anti-yaws campaigns have been under-
taken. This must not be regarded as an indication of neglect by those
responsible for the health and welfare of the African. Africa has had its
special problem of trypanosomiasis which, until a few years ago, was
estimated to have been responsible for about 50,000 deaths annually for
the past 50 years. In the past half-century great efforts have been made to
control this disease. These efforts have been so successful that it would be
reasonable to say that present knowledge of the natural history ofthe disease
and its tsetse-fly (Glossina species) vector, together with the development
of chemotherapy and residual insecticides, has made the prevention of
severe outbreaks with high mortality, such as occurred in Uganda at the
beginning of this century, almost certainly practicable. Malaria control,
too, has occupied much attention, as have, recently, nutritional problems.
More could have been done to combat yaws, but it must be realized that
other more urgent and serious health problems have had much attention.
A variety of arsenical and bismuth preparations have been used in the

treatment of yaws, but there are difficulties in adequately treating an
African peasant population, living under rural conditions, with these
substances. Chief among these difficulties are:

(1) The avoidance by some tribes of treatment in the early stages of the
disease in the belief that treatment at that time creates a predisposition to
tertiary lesions.

(2) The almost universal tendency of outpatients to cease treatment
as soon as clinical cure has occurred. Although in a few such cases serolo-
gical reversal may also have occurred, this is very infrequent.

(3) The incidence of stomatitis in association with bismuth treatment,
and even of severe illness and groups of fatalities. Although the first is
often mild and the last not frequent, bismuth cannot be regarded as com-
pletely harmless. The toxicity of arsenical preparations is well known.

(4) From four to six injections or pairs of injections at 5- to 7-day
intervals are usually recommended, and in an anti-yaws campaign this ties
down staff and equipment for long periods. In a recent campaign drugs
took 37%, salaries of European and African staff 36%, and travelling
expenses 19%, of the total cost.

Many anti-yaws campaigns appear to have been inadequately planned.
An adequate preliminary survey may not have been made so that the final
results cannot be accurately assessed, or mass treatment may not have
been followed by measures to combat the reappearance of infectious lesions,
so that 2-3 years later the population appears to have received no lasting
benefit.
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In some areas anti-yaws work has followed antitrypanosomiasis work,
as the latter disease comes under control. Not only does this keep the control
unit fully occupied, but it also reduces the possibility of arsenical prepara-
tions used against yaws producing arsenic-resistant strains of trypanosomes.

In anti-yaws campaigns where treatment is not merely made available
to the population but is brought close to them, as by the appointment to
each village of a yaws attendant, selected by the village chief, or by medical
attendants seeking and treating primary or secondary cases found during
specific visits to villages, reduction of secondary yaws can be anticipated,
and, if these measures are continued, reduction of tertiary yaws and even,
ultimately, complete control may be expected. It has been shown in Africa,
and in other parts of the world, that unless close supervision of the treated
community is maintained the incidence of infectious lesions soon rises. It
should be borne in mind that although, before mass treatment, ignorance
may be an excuse for a patient not seeking early treatment, after such a
campaign laziness or pressure of work may remain as causes.

Unless the results of any anti-yaws measures are checked by surveys, and
reports made on changes in the social and other conditions of the popula-
tion, it may be quite impossible definitely to attribute a decrease in yaws
to any anti-yaws measures carried out years earlier.

In some parts of Africa the incidence of infectious and other yaws
lesions decreases during the dry season, so that the season when a survey
was made must be taken into account.

In eastern Sierra Leone, where the late Dr. R. D. Harding carried out
his excellent work, permanent treatment centres with itinerant attendants
were finally established to treat trypanosomiasis, yaws, and other diseases.
Two maternity centres, where midwives were trained, were set up with the
help of a woman doctor and nurses from a nearby mission. Village planning
was carried out, water-supplies improved, and fruit-trees planted round the
treatment centres so as to encourage their wider cultivation.

Harding7 also carried out population studies in some of the areas
in which he was working. His resources were not unlimited, but it would
be generally agreed that, by undertaking what he thought he could accom-
plish, he and his team achieved much. He emphasizes that all these activities
and the success which attended them would have been impossible without
the confidence which successful treatment of trypanosomiasis and yaws had
created in the Africans, and the close contact between the population and
staff arising from the mobile character of the campaign.

Apted 1 continued to work in the same area in Sierra Leone and found
that five injections of bismuth salicylate gave results inferior to those
obtained with acetylarsan. However, he thought that for mass treatment
of the yaws seen in the area, where the majority of patients had non-infec-
tious plantar lesions, bismuth salicylate was adequate since further treat-
ment was readily available.

22
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Harding 8 reports that the cost of the campaign in 1946, including salaries
of two European medical officers and of African staffs, equipment, build-
ings, and transport for 10,400 yaws cases and 1,530 trypanosomiasis cases,
was under 20 shillings (less than $3) per patient. The cost of treating, at
the same time, 28,700 patients suffering from other diseases was only the
cost of the drugs and dressings required for them. The cost per patient of
the 1949-50 anti-yaws campaign in Lango, when 25,585 of a population of
268,600 were treated, was slightly more than 6 shillings ($0.84), but no other
activities were undertaken.

It is reported that in the Mayumbe area of the Belgian Congo, although
the FOREAMI activities halved the case incidence of yaws in three years
by the use of three injections of bismuth and five of neoarsphenamine at
weekly intervals, 12 years after the departure of FOREAMI, during
which eight injections of bismuth were given at intervals of 2 weeks, the
yaws incidence was at its original level.

In some countries, treatment of yaws at established clinics is reported
to have produced at least a local fall in the incidence after some years.
It is probable that where this has happened arsenic preparations in addition
to bismuth are used and rural dispensaries are numerous. Many anti-
yaws activities have had to depend upon clinical rather than serological
assessment; if this be a necessity, then the period of observation must be
longer, perhaps at least 3 years, with frequent surveys, before a reliable
conclusion can be reached.

Botreau-Roussel 3 points out that, though it might seem that an effective
drug that can be given by mouth would be almost ideal, experience in the
Ivory Coast soon showed that this was not so, and parenterally adminis-
tered drugs were again adopted.

Colbourne et al.,4 from their study of a small Gold Coast village which
was only 3 miles (5 km) from a clinic, say that the only value of the treatment
(given when patients sought it) was to render a few cases probably tempo-
rarily non-infectious. However, only 3 severe tertiary lesions and 2 primary
ones were seen in the total population of 255, of whom 57% gave positive
Kahn reactions. This incidence of primary and severe tertiary lesions might
possibly be found in an untreated community.

In Tanganyika, where five to six weekly injections of arsenical bismuth
preparations are the routine treatment for yaws, the incidence of cases
treated has gradually fallen from 120,000 in 1927 to 52,000 in 1950.

In the past too little attention has been paid, when assessing the effects
of treatment, to the age of the patients and the duration of their infections.
It is regrettable that too often only the proprietary names of the preparations
used are given, without any indication of their chemical composition. The
experience of Harding,8 who was getting unsatisfactory results with BSPT
which he eventually learned contained only 4.34% bismuth instead of the
usual 58 %, stresses the need for recording the quantitative composition of
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preparations used. Field experience in the use of residual insecticides seems
to indicate that the quantitative composition recorded should not merely
be that stated on the label but also that determined by independent analysis.
In any careful study, dosage would be related to body-weight.

In practically all countries the treatment of yaws, as of all diseases, is
free in Government establishments. In most countries injections for the
treatment of yaws are greatly appreciated by the local population, but if
given their choice they would prefer intravenous arsenical preparations to
intramuscular bismuth on account, they would say, of the greater efficacy
of the former.

Stress must be laid upon the uncertain value of figures for attendances
at dispensaries or other rural medical units. Wet weather, seasonal agricul-
tural or other occupational demands, establishment of other units nearby,
etc., may all influence attendance. In many countries the records kept at
such units are of attendances and not of cases, so that each attendance
of a case is counted. The only satisfactory figures for any extensive planning
are those obtained by trained survey teams.

In the planning of anti-yaws campaigns in most countries it is thought
that, with arsenical or bismuth preparations, eradication is not practicable.
It is generally felt that chemotherapy is at present the most important
method of treatment, although education and raising of standards of living
and health should not be neglected. While some think that in our present
ignorance of the transmission of yaws it is impossible to teach prevention
successfully, there are a few workers who think that education could ulti-
mately eradicate yaws. More important difficulties are the proximity of
neighbouring countries where anti-yaws measures may not be very active,
and the transit of a country by large numbers of African labourers. Hence
the usual intention is to reduce yaws to a low endemic level where it will
not be a serious disease, or a cause of suffering or economic loss.

The scheme Harding 8 evolved in Sierra Leone was based upon the
political unit of a chiefdom with an average population of about 7,000.
The first step was the accurate listing of the population by a census team of
about five African scribes under the supervision of a European adminis-
trative officer. Surprise visits to villages already listed should be made to
ensure that no evasion is occurring. This team also built shelters in which
diagnosis and treatment, and the start of the health education of the people,
could take place.

Next the medical team, consisting of a medical officer and up to eight
African medical attendants, visited the villages and examined 500-600
patients daily. Diagnosis was based on clinical examination, mainly visual.
Children were naked but adults remained covered from waist to mid-thigh.
Infectious secondary lesions and palmar and plantar lesions were sought.
An inquiry was made as to whether the patient had had any secondary
yaws lesions, and whether any treatment had been received during the
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previous three years. The following types of patient were selected for
treatment:

(1) all with infectious lesions;
(2) those with dry skin lesions, such as macules, papules, and ring-

worm-like lesions, who were considered likely to suffer infectious relapses
later;

(3) those under about 30 years of age with non-infectious plantar
lesions. Patients over this age with these lesions were treated, however, if
the lesions were incapacitating; otherwise treatment was left to the will of
the patient.

Treatment consisted of four double injections of arsenical and bismuth
preparations at intervals of 5-7 days. To give this to about 850 cases,
diagnosed out of the 7,000, at two centres took 5-6 weeks. Thus with one
census team and two treatment teams a population of about 120,000 per
annum could be dealt with if the population density were 50-100 per square
mile (20-40 per kM2). With the active assistance of chiefs, up to 98 % of the
listed population can be obtained for examination, and in the case in
question 95% or more of those to be treated received a minimum of three
pairs of injections.

Harding considered that two essential parts of the later development
of the anti-yaws campaign were (a) the establishment of treatment centres
so that no patient had more than 10 miles to walk to reach one, and (b) the
travelling out from these centres of attendants to seek and, if necessary,
treat infectious patients who will not or cannot attend at the centre. By
these measures, in one chiefdom he was able to eradicate infectious yaws
lesions in less than 18 months and greatly to reduce non-infectious plantar
lesions. However, the removal of treatment facilities was followed by the
reappearance of infectious yaws to half the original level within 7 months.
Other groups of patients who received similar treatment remained relatively
free from infectious lesions for 4-5 times as long. These infectious patients
were probably suffering relapses of infections that at previous surveys had
been in the latent secondary stage. He thinks surveys and treatment should
be carried out 3-4 times a year, for several years, to prevent the reap-
pearance of yaws. Contacts and sources of infection should be sought. It
may be said that the reduction of yaws to a low endemic level is possible,
but of only temporary benefit unless control measures are continued.

The experience in the Springs Mines outbreak of yaws in 1942 e is of
value as regards control. The outbreak was first recognized in February
and the following control measures were instituted:

(1) All Africans from the affected section of the mine were examined
once every 14 days; this examination was continued until 4 months after

e See paper by Hackett on page 129.
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the last case occurred. Close observation was kept in several other ways to
recognize infections.

(2) Patients were isolated in hospital until non-infectious and given six
weekly injections of neoarsphenamine and bismuth.

(3) The compound rooms from which patients came were thoroughly
disinfected and the contents fumigated.

Despite these measures, which would be extremely difficult to apply
in tropical field work, from February to December 67 cases (16.75%)
occurred out of a population at risk of 400, and the last case did not occur
until towards the end of May of the following year. It was presumed that
the infection was brought in from yaws-endemic areas by Africans in the
latent secondary stage, who relapsed-perhaps on account of the warm
humid conditions which would have resembled the climate of the tropical
wet season.

Data relating to some of the infected Africans in this outbreak suggested
that at least 6 weeks elapsed from the time of infection to the development
of secondary eruption, and that from 22-160 weeks had passed between the
time the African was engaged to work in the mine, after medical examina-
tion, and the time when secondary yaws appeared, probably from the
relapse of a latent infection. The information on this outbreak is owed
entirely to Dr. H. H. Wright, Chief Medical Officer, Springs Mines, Ltd.

In view of these possibilities, it might be suggested that, after mass treat-
ment, surveys to find infectious patients should be made frequently during
the wet seasons, for at least three years, if effective control is to be exercised.

In addition to treating trypanosomiasis and yaws, the medical centres
established by Harding 8 during the campaign treated a number of other
endemic infections that were susceptible of cure. Opportunities were also
taken to improve water-supplies, housing, and midwifery facilities. The
broad principles of the maintenance of health should be simply taught.
Population studies, which are so urgently needed in all parts of Africa,
might also be made.

Harding stresses that close contact with the population in the early
stages of the campaign resulted in the teams' winning its confidence. The
co-operation of chiefs is very important and can greatly increase the effi-
ciency of all measures. The mass treatment of yaws reduced infection to
manageable proportions and accustomed the people to the necessity of
adequate therapy. The successful treatment of this disease might well serve
as an introduction to Africans of the possibilities of the application of
modern knowledge by careful and adequate planning.
A technique, based upon statistical methods, is needed for sampling a

population to be surveyed. A warning should be given against propaganda
during the initial survey if future action is to be based upon the findings
of the survey. In areas where it is thought that early treatment produces
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predisposition to tertiary lesions, the people should be assured that all
tertiary lesions will be thoroughly treated.

Control of yaws by means other than chemotherapy does not offer very
good immediate prospects; nevertheless more attention should be paid to
possible avenues of investigation. It is of little use to suggest that improve-
ment in.hygiene, housing, clothing, etc., is essential. The difficulty is to
achieve such improvements. An area or population should be selected and
a serious trial carried out there. Such an approach, though it might appear
more expensive than chemotherapy, would also control a number of other
diseases and might well ultimately prove cheaper. While such a trial is
proceeding, an intensive epidemiological study of yaws should be made.
It might be stressed to Africans that yaws is a disease associated with dirt,
ignorance, apathy, and usually poverty. It disappears as " civilization "
advances. No measure should be neglected that will gain the co-operation
of the community.

An important and inadequately answered question is: If yaws is eradi-
cated will syphilis increase in the community ? In some areas when the
incidence of yaws has decreased syphilis has increased, but other factors
have also changed, such as the isolation and mobility of populations, and
their social conduct, or economic status. Van Nitsen 14 in the Belgian
Congo thought that the risk of " syphilization " of the community freed
from yaws was not very serious, and was negligible compared with the
possible consequences of untreated yaws. However, Mouchet 12 said that
if the incidence of syphilis in a community approached that of yaws in the
Belgian Congo, the population would rapidly disappear. It cannot be
without significance that there are communities among whom yaws is
almost universal and syphilis is absent.

It must be admitted that the problem of cross-immunity has been inade-
quately studied in man. In experimental animals much work has been done
which indicates that syphilis and yaws may produce immunity against each
other, and also that the treatment of either infection in the early stages
leaves the animal susceptible to further infection with either disease. The
African miner, mentioned by Hackett,f who was infected with yaws while
working deep underground, whose serum became Wassermann-negative fol-
lowing treatment and Wassermann-positive a few months later, when a penile
chancre was found, may be only a single case, but a number of essential facts
about that patient are known from direct observation and not merely from
his statements. Such cases cannot be abolished at will. Few would agree
with van Nitsen that, compared with the serious damage that may occur in
yaws, the risk of a rapid and widespread introduction of syphilis is very
small and even negligible. This question is further complicated by the
inadequate knowledge of the damage caused by venereal syphilis in Africans.

f See page 167.
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Together with powerful modern drugs and the present knowledge
of how to conduct anti-yaws campaigns, careful planning and execution
are essential. These campaigns are not suitable as exercises for inexpe-
rienced men untrained in the necessary techniques. It would appear that
the principles of adequate anti-yaws activities are not generally known and
an authoritative statement, based on field experience, which would stand
critical examination would be extremely useful.

There is a great need for accurate clinical and statistical records, collected
after purposeful planning, so that results from different countries will be
comparable. The results of all anti-yaws activities should be correlated.
The clinical manifestations of yaws are not yet fully understood. The
proportion of primary, secondary, and tertiary lesions in a community
should give some information on the adequacy of the recent treatment
that has been received. Serological tests will detect infected patients, but
what is urgently required is some way of distinguishing latent secondary
from latent tertiary cases or, in other words, those latent cases that may
suffer infectious relapses from those that will not. Perhaps some intradermal
sensitivity test may yet be devised.

Annex 1

QUESTIONNAIRE ON CONSOLIDATION PHASE OF YAWS CONTROL:
DISTRIBUTED IN AFRICA, AUGUST 1951

1. Present anti-yaws campaigns
(1) Were they preceded by surveys ?
(2) What type of case was treated ?

(a) only infective secondary cases
(b) all yaws cases
(c) only those that sought treatment

(3) Drugs used; dosage, number, and spacing of injections
(4) Did any toxic manifestations occur ?
(5) Cost of campaign and by whom financed ? Was treatment free or were

patients charged for each injection ?
(6) Number of patients treated and total of population at risk
(7) Results:

1. serological
2. clinical

(a) incidence of yaws in community before campaigns, ascertained
by:
(i) survey (ii) clinic attendances

(b) incidence, 1, 2, 3, etc., years after anti-yaws campaign, of:
(i) new primary lesions (iii) secondary relapses
(ii) new secondary lesions (iv) tertiary lesions
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(8) Arrangements for supervision and treatment after campaigns by:
(a) dispersed treatment centres
(b) search for and treatment of infective cases

(9) What other medical or welfare activities were undertaken at the same time
as the anti-yaws campaign ?

II. Past anti-yaws campaigns

(under same headings as I above)

III. Effect of anti-yaws treatment at established general medical clinics

(1) Treatment free
(2) Treatment paid for, at least in part, by patient
(3) Drug used and approximate numbers (and spacing) of injections received

IV. Recommendations, based upon experience, for conducting anti-yaws campaigns
(1) Purpose of campaign

(a) reduction of yaws to low endemic level
(b) eradication of yaws

(2) Organization
(a) planning
(b) surveys

(3) Drugs:
(a) effectiveness
(b) practicability as regards effectiveness and cost
(c) spacing and dosage

(4) Control of results by serological and clinical methods
(5) Action after campaign to prevent reappearance of yaws: what form and by

whom (e.g., medically trained dressers, minor chiefs, etc.)
(6) At what intervals and for how long should re-examination and further treat-

ment be carried out ?
(7) What other medical or welfare activities should be undertaken at the same

time as the anti-yaws campaign ?

V. Can you make any suggestions for the control of yaws by other means than
chemotherapy?

VI. Have measures directed against yaws been associated with any increase in venereal
syphilis ?

(1) Might any other change of conditions have played a part in this-
e.g., economic development, relaxation of social code of conduct, or
immigration of people from other areas where syphilis is prevalent ?

(2) Has there been any increase in other venereal diseases, e.g., gonorrhoea or
chancroid ?

VII. Attitude of the population in endemic-yaws areas

(1) Towards anti-yaws campaigns
(2) Towards anti-yaws treatment at clinics
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VHI. Most effective means of getting full co-operation of patient so that complete courses
of treatment are received
(1) Name lists (as in antitrypanosomiasis campaigns)
(2) Influence of chiefs
(3) Propaganda during survey preceding campaign
(4) Propaganda by itinerant story-tellers, newspapers, etc.

IX. What measures have been taken to educate yaws communities regarding the transmis-
sion and prevention of the disease ?
Are these likely to be important in the control of yaws ?

X. What papers on anti-yaws campaigns and their results in the country have been
published?

XI. Any other remarks
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SUMMARY RtSUMEI

Yaws occurs in underdevel ed com-
munities which are usually poorly served
by the established medical services. An
anti-yaws campaign is regarded for the
present purpose as a series of events in
which some specific activity is directed
against the disease, in addition to the
general activity of the established medical
service. The consolidation phase thus
really consists of the local development
of wider medical facilities from anti-yaws
measures. If African trypanosomiasis
is also present, the campaign should be
directed first against this disease and later
against yaws. The success of measures
against these two diseases lies in gaining
the confidence of the African population,
and with this confidence the introduction
of therapeutic and preventive activities
against other diseases can be initiated.
Thus it is probable that the ideal rela-
tionship between yaws control and other

Le pian s6vit dans les collectivites sous-
evolu&s, ne beneficiant pas, en general,
de services medicaux adequats. Une cam-
pagne antipianique est conque comme une
offensive contre cette maladie, qui vient
s'ajouter aux activites regulieres des ser-
vices medicaux. La phase de consolidation
consiste en fait a developper les services
medicaux A partir des mesures prises contre
le pian au cours de ces campagnes. Si la
trypanosomiase africaine et le pian co-
existent, la campagne doit porter d'abord
contre la premiere de ces maladies, ensuite
seulement sur la seconde. Pour assurer
l'efficacite des mesures, il s'agit de gagner
la confiance de la population africaine;
cette confiance etant acquise, des activites
prophylactiques et therapeutiques peuvent
etre entreprises. I1 est probable que le
rapport le meilleur entre la lutte antipia-
nique et d'autres activites en faveur de la
sante s'etablira moins par l'integration

g See page 175.
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public-health activities can be best achieved
not by the initial integration of the former
into a general public-health structure but
by building this on the basis of a successful
anti-yaws campaign.

There is an urgent need to seek control
measures based upon other, and possibly
less expensive, principles than chemo-
therapy. The risk of syphilis becoming
highly endemic in a community freed from
yaws has not been adequately assessed but
must be studied as soon as possible. If this
risk is real, then a low endemic level of
yaws is preferable to eradication.

This paper briefly reviews many of the
anti-yaws activities that have been under-
taken in Africa. The most important
campaign as regards planning, execution,
and later action is that started in Sierra
Leone in 1942. In its fully developed state
this campaign comprised the following
activities in this order: census, diagnostic
survey and mass treatment, followed by
the establishment of treatment centres
from which trained attendants visited the
nearby villages in search of infectious
yaws patients. This programme offers
the best hope of keeping the incidence of
yaws low, but the treatment centres and
itinerant attendants must be maintained
if the resurgence of the disease is to
be prevented. Eradication has not yet
been deliberately attempted or, incidentally,
achieved in any African country. It is to
be hoped that before yaws is eradicated
it will be known for certain that syphilis
will not take its place. The difficulty of
eradicating yaws, under almost ideal condi-
tions, is well shown in the outbreak in
African miners at Springs Mines, South
Africa; in a community at risk of 400,
who were examined once every 14 days
when all yaws patients were isolated until
treatment had made them non-infectious,
the outbreak did not stop until 15 months
after the first cases were recognized.

des activites antipianiques dans une orga-
nisation sanitaire preexistante que par le
d6veloppement d'une organisation sani-
taire a partir des mesures appliquees, avec
succes, dans la lutte contre le pian.

Il est urgent de songer a mettre au point
d'autres methodes que la chimiotherapie,
qui soient si possible moins couteuses. Le
risque pour une collectivit6 d'ou le pian a
disparu, d'etre gravement infectee par la
syphilis, n'a guere encore e envisage,
mais devra l'etre aussitot que possible.
Si ce risque est reel, une faible endemicite
est a preferer 'a une suppression totale de
la maladie.

L'auteur passe brievement en revue les
activites antipianiques entreprises en Afri-
que. Le programme le plus important en
ce qui conceme l'organisation, l'execution
et le developpement ulterieur est celui
qui a et execute dans la Sierra Leone en
1942. Au moment de sa pleine expansion,
la campagne procedait selon les etapes
suivantes: recensement, enquete de dia-
gnostic et traitement systematique, etablis-
sement de centres de traitement qui deta-
chaient du personnel pour visiter les
villages environnants et y deceler les
pianiques. Grice 'a un tel programme, il
est possible d'abaisser la frequence du
pian 'a un taux tr6s faible, mais il importe
de maintenir les centres de traitement et
le personnel itinerant, si l'on vleut eviter
une recrudescence de la maladie. La
suppression du pian n'a e't encore ni
deliberement tentee ni accidentellement
realifie dans aucune region d'Afrique.
Il faudrait etre assure avant de supprimer
la maladie que la syphilis ne lui succedera
pas. Les observations faites au cours
de la poussee de pian qui s'est produite
parmi les mineurs des Springs Mines, dans
l'Afrique du Sud, montrent de facon frap-
pante combien il est difficile de supprimer
la maladie, meme dans les conditions
les plus favorables: dans une collectivite
de 400 mineurs exposes a la contagion
pianique, examines une fois toutes les deux
semaines - les pianiques etant isoles de la
communaut6 jusqu'a ce que le traitement
les ait rendus non infectieux -, l'pide-
mie ne s'6teignit que 15 mois apres le
depistage des premiers cas.
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