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Abstract

Introduction: Yaws, an infectious dermatosis is one of 17 neglected tropical diseases still present in the world
despite the efforts aiming at the eradication of the disease undertaken in 2020. It is mainly found in populations
living in poor hygiene conditions with a limited access to water and health care facilities. BaAka Pygmies and Bantu
people inhabiting the rural areas of the Central African Republic (CAR) are still affected by yaws on a large scale.
Aim: To assess the prevalence of yaws in Central Africa, treatment accessibility, and the need for implementing
future health programs.

Material and methods: Primary school BaAka Pygmy and Bantu children from the Dzanga Sangha region (CAR) were
assessed in the context of yaws prevalence in years 2019-2020. The diagnosis was based on the clinical picture of
the typical skin lesions and their location. Serologic tests were not performed.

Results: Four hundred and ninety-four Pygmies and 235 Bantu children were examined, of whom 38.7% and 43.0%,
respectively, presented primary yaws lesions. The mean age of Pygmy and Bantu children with lesions was 9.1 and
9.7 years old, respectively. In both ethnic groups boys predominated. The most common location of yaws lesions
were lower legs, ankles, knees and feet.

Conclusions: Yaws, like all other neglected tropical diseases, might become a cosmopolitan skin disease transferred
from Africa to Europe and North America by tourists travelling to sub-Saharan destinations in Africa and migrants.
The knowledge of tropical skin diseases and ability to make a differential diagnosis might become necessary for

each dermatologist in the next 10-20 years.
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Introduction

Yaws is an infectious dermatosis (endemic trepone-
matose); a neglected tropical disease caused by bacteria
Treponema pallidum subspecies pertenue. This bacte-
rium is closely related to Treponema pallidum subsp. pal-
lidum which causes syphilis (0.02% of the difference in
genome) [1] and two other non-venereal endemic trepo-
nematoses: bejel and pinta caused by Treponema palli-
dum subsp. endemicum and Treponema pallidum subsp.
carateum, respectively. The disease is widespread in the
tropical humid climate zone, mostly in Africa (Figure 1),
Asia, Latin America and West Pacific.

The disease affects the skin, bones and cartilages
and is mostly seen in children under 15 years old in
populations living in poor hygiene conditions [2]. Hu-
mans are considered the only reservoir of the disease
with the direct human—to-human transmission. The im-
portant factor promoting transmission of the infection
is close physical contact, typical for native populations
living in small huts, such as BaAka Pygmies inhabiting
rural areas of the Dzanga Sangha region. Skin lesions
are more often found in boys, on the lower parts of
the limbs, which are more prone to minor injuries and
which promote the penetration of bacterium when in
contact with the infectious secretion from skin lesions
from infected individuals [3].
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Figure 1. Number of yaws cases in Africa. Source: World Health Organization, available at: https://www.who.int/yaws/

epidemiology, accessed: 13 April 2021

The incubation period takes 9 to 90 days (usually
about 21 days) [2]. There are two main stages of the dis-
ease — an early stage, when the patient is infective to
others, and a late, non-infective stage, manifesting with
chronic bone and cartilage deformations disabling the
patient’s life. In the early stage affecting the skin, yaws
manifests by papillomatous lesions forming the crust,
called “mother yaw” which evolves within 2—4 weeks
into an ulcer with a highly infective mucous secretion.
Untreated, it resolves after up to 6 months spontaneous-
ly. The treponemes may spread through the bloodstream
and in the secondary stage it might reappear all over the
body as disseminated smaller papules called “daughter
yaws” [1, 4]. At this stage the treatment is highly effec-
tive with a single dose of benzathine benzylpenicillin or
azithromycin [2, 4]. About 10% of the untreated patients
develop the late, tertiary stage after many years of the
latent asymptomatic infection, which manifests by de-
formations of the bones, nose, cartilages and painful
palmoplantar hyperkeratosis.

In endemic regions with a limited access to labora-
tory facilities with well-trained technicians, the differ-
ential diagnosis is mostly based on the clinical mani-
festation and the medical interview. In such regions,
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the serologic tests confirm the diagnosis, but will not
differentiate yaws from syphilis. Two serologic tests are
the most common: nontreponemal rapid plasma reagin
(RPR) test and treponemal Treponema pallidum particle
agglutination assay (TPPA) detecting antibodies against
the bacterium. Both tests are simple and feasible in the
laboratories with personnel or experience shortages [5].
The gold standard for yaws diagnostics is polymerase
chain reaction (PCR) method detecting the DNA of the
bacterium Treponema pallidum subsp. Because of the
poor availability and high costs of the PCR method, it is
used only in research studies [1].

The prevention of yaws is based on the interruption
of the human-to-human transmission: education, better
hygiene, better access to clean water, regular mass treat-
ment campaigns with benzathine benzylpenicillin in the
past and nowadays with azithromycin as well as treat-
ment of contacts. In the eradication approach, called the
Morges strategy 2012, the emphasis is on implementing
the total community treatment (TCT) strategy, which in-
volves azithromycin distribution to 90% of the local popu-
lation [2] with a minimum of two or three rounds of drug
distribution in the affected areas, and the total targeted
treatment (TTT) strategy consisting in the treatment of
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sick individuals and their contacts. Both strategies should
be included in the effective eradication programme [6].

Aim

The study aims to assess the prevalence of yaws
among BaAka Pygmy and Bantu children in Central Af-
rica, treatment distribution, and the need of implement-
ing future health programs.

Material and methods

Primary school BaAka Pygmy and Bantu children
aged 8-10 years living in the rural Dzanga Sangha region
(in the south-western parts of the Central African Repub-
lic) were assessed in the context of yaws prevalence. The
study was carried out in June-October 2019. The diagno-
sis was based on the clinical picture of the typical skin
lesions; children were examined at five different schools
attended by both the BaAka Pygmies (a nomadic tribe)
and Bantu children (sedentary tribes); their ethnic group,
sex, age, the number and location of yaws lesions were
taken. Serologic tests to confirm the diagnosis were not
performed. Children with yaws-like lesions were given
a single dose of azithromycin (30 mg/kg bw), which is the
standard treatment regimen recommended by the WHO.
Children who did not manifest yaws-specific lesions were
entered into the register for statistical purposes.

Ethics approval and consent to participate
in the study

The research task entitled The analysis of health issues af-
fecting Pygmy tribes inhabiting the forests of the Central Afri-
can Republic was approved by the Bioethics Committee at the
Military Institute of Medicine (Resolution No. 137/WIM/2018).

Figure 2. Yaws manifested by an ulcer on the leg, 9-year-old Pygmy boy (A) and 20 days after a single dose of treatment
with 1.2 million 1U of benzathine benzylpenicillin (B)

The treatment was administered by consent of the Head of
the Education Sector for the Dzanga Sangha region.

Statistical analysis

All statistical calculations were performed using the
statistical package STATA 2019 (data analysis software
system) version 16.0. and an Excel spreadsheet. The qual-
itative variables were represented as counts and percent-
ages. Chi-square (y?) tests of independence were used for
qualitative variables and the distributions of quantitative
variables were compared using Mann-Whitney test. In all
calculations, the level of significance was set at p = 0.05.

Results

The study group involved 729 children, including 494
BaAka Pygmies and 235 Bantu. Their skin was examined
for any yaws-specific lesions. A total of 191 Pygmies (38.7%)
and 101 Bantu (43.0%) children presented characteristic
yaws lesions. There was no statistically significant differ-
ence in the prevalence of yaws lesions between Pygmy and
Bantu children. In the group involving Pygmy children (304
males, 190 females) skin lesions were more often found in
boys than in girls (116 males vs. 75 females). A similar find-
ing was observed in the group of Bantu children (127 males
vs. 108 females) where boys with yaws lesions predomi-
nated over girls (58 males vs. 43 females). The mean age
of all Pygmy and Bantu children participating in the study
was 8.6 years and 9.1 years, respectively. The mean age of
Pygmy children with yaws-specific lesions was 9.1 years and
of those without skin lesions — 8.2 years, whereas the mean
age of Bantu children with yaws lesions was 9.7 years, and
those without skin lesions — 8.6 years. Skin lesions mainly
affected the lower limbs (Figures 2—4), in particular the low-
er leg, the bridge of the foot, the heel and the knee (Table 1).
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Figure 3. Yaws manifested by an ulcer on the leg, 8-year-
Pygmy boy; treatment: single dose of benzathine benzyl-
penicillin 600,000 U

Table 1. Location of skin lesions in the study sample
(n=729)

Figure 4. Multiple yaws lesions on the leg, 10-year-old
Bantu boy; treatment: single dose of azithromycin 900 mg

Table 2. The number of skin lesions in the study sample
(n=729)

Location of skin lesions Total (n) Pygmies (n) Bantu (n) Parameter BaAka Bantu
Foot bridge 60 33 27 Number of lesions 1.4 2.0
Heel 9 > 4 P-value (Mann-Whitney) 0.01
Ankle 73 50 23
Lower leg 100 61 39 a significant reduction in the number of new yaws cases
Knee 57 41 16 [7] with 95% of the infected patients having been cured
Thigh 7 6 1 [8]. However, the global efforts to eradicate the disease
have failed and nowadays yaws is still being diagnosed
Buttock 1 1 0 : .
in many parts of the world [2]. Currently, yaws is known
Elbow 2 2 0 to be endemic in 15 different countries across the world,
Arm 2 1 1 including in the Central African Republic (CAR) [2]. The
Head 1 0 1 WHO report of 2018 assumed that the disease would be

Unilateral yaws lesions were more often seen in Pyg-
mies (86.9% vs. Bantu 79.2%); whereas bilateral lesions
were more common in Bantu (20.8% vs. Pygmies 13.1%);
Bantu children presented with more lesions compared to
Pygmies (Table 2).

Discussion

The World Health Organization launched a campaign
to eradicate yaws as early as in the 1950s [3] when mass
treatment campaigns of patients and their contacts with
benzathine benzylpenicillin — the only antibiotic effec-
tive against yaws at that time — were initiated. Seventy
years ago yaws was considered a major public health is-
sue potentially affecting as many as 50 million people in
Africa, South-East Asia, West Pacific and Latin America
[2, 7]. The initial success of the programme has led to
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eradicated by 2020 [9], but clearly the eradication goal
has not been achieved. The eradication efforts are ham-
pered by poverty and poor hygiene conditions which are
a major problem in the so-called ‘failed states’, such as
the CAR. The Central African Republic is known to be one
the poorest countries in the world. In fact, its GDP (gross
domestic product) per capita was USD 467.9 in 2019,
which makes it the fifth poorest country globally [10].
With a correct diagnosis, the cure rate of yaws is
100%. Until now, there has been no reported resistance
to benzathine benzylpenicillin. A single dose of the an-
tibiotic administered intramuscularly (dosing should be
adjusted to body weight) is enough to fight the infec-
tion [11]. A study published in 2012 demonstrated that
azithromycin was as effective in treating yaws as penicil-
lin [12, 13]. Consequently, mass treatment of yaws with
azithromycin was soon initiated. The use of azithromycin
in the treatment of yaws not only simplified mass treat-
ment campaigns but also lowered the costs. The current
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WHO target is to eradicate yaws by 2030 [14, 15], which is
an optimistic scenario considering the fact that in some
cases skin lesions fail to resolve despite recommended
treatment (although as yet there has been no confirmed
resistance of T. pallidum subsp. pertenue to penicillin and
azithromycin resistance rates are low) [16]. This may be
due to the fact that some yaws-like lesions may have
a more complex aetiology, and resistance to treatment
can be explained by the presence of other etiological
factors, including Haemophilus ducreyi [2], Streptococ-
cus pyogenes [17] as well as pathogens responsible for
cutaneous leishmaniosis [18], leprosy [18] or Buruli ulcer
(18, 19].

Our study found that a considerable proportion of
children inhabiting the Dzanga Sangha region of the
Central African Republic, both BaAka Pygmy and Bantu,
present with yaws-specific skin lesions. Surprisingly,
yaws rates were higher in Bantu children although they
are more likely to live in better hygiene conditions than
the nomadic Pygmies [20]. Several studies are available
in the literature on the prevalence of yaws in the CAR.
A study by Widy-Wirski et al. which was carried out in
the late 1970s found yaws lesions in 50% of the BaAka
Pygmies involved in the study. Whereas, serologic tests
confirmed the presence of T pallidum in 86% of children
and 95% of adults [21]. The same study also assessed
yaws prevalence in Bantu people. Symptomatic infec-
tions were found in 30% of Bantu participants, but se-
rologic tests revealed the infection in as many as 78%
of children and 98% of adults. Saradon et at. and Martin
et al. carried out similar studies into the prevalence of
yaws in Pigmies inhabiting the Sangha region and found
that yaws cases were rare among the participants [22].
Such a considerable reduction in the number of cases
was possible because of the implementation of total
mass treatment (TMT) in 1980 and surveillance of yaws
infections between 1980 and 1985 [22]. Another study,
carried out in 2008-2009 in the Lobaye prefecture of the
CAR (a region neighbouring Congo-Brazzaville and the
Democratic Republic of the Congo) found yaws-specific
lesions in 10% of the Pygmies involved in the study. All
the Pygmy population participating in the study received
appropriate treatment [4]. Studies conducted by the au-
thors of the present article between 2019 and 2020 dem-
onstrated that the prevalence of yaws skin lesions was
higher in Bantu children (43.0%) than in Pygmy children
(38.7%).

One of the study limitations was reducing the study
sample to school children only. Since adults were ex-
cluded from the study, it was impossible to assess yaws
prevalence in the general population. Instead, our study
focused on school-age children, who have the highest
risk of developing the infection. The results, which are in
line with other authors’ findings, confirm that yaws most
commonly affects boys aged 6-10 years, and that the le-
sions most commonly affect the lower legs [2]. Another
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limitation of the research study was the lack of serologic
tests which would confirm Treponema pallidum subsp.
infection; although in areas where yaws is endemic the
diagnosis is normally established on the basis of clinical
manifestation of lesions by trained health care providers.
The lack of testing is primarily attributable to the lim-
ited access to laboratory facilities as well as shortages
of qualified personnel and a lack of financial resources.

Conclusions

The World Health Organization recognizes yaws as
a neglected tropical disease; however, since there have
recently been no reports on the prevalence of yaws in
endemic regions, including in the Central African Repub-
lic, it should rather be considered a forgotten illness.
The growth in international tourist arrivals, also in Sub-
Saharan Africa, and the rising interest in low-cost travel
increase the risk of developing a neglected or a forgotten
disease by travellers from developed countries. Correct
diagnosis of a tropical dermatosis speeds up the initia-
tion of the most appropriate treatment. A true value of
the study is the demonstration that yaws remains a ma-
jor public health issue in the Central African Republic.
Identification of outbreaks, regular screening, treatment
and monitoring of cases are necessary for complete erad-
ication of the disease globally. It is essential that studies
similar to ours be conducted at the same locations at
regular intervals and that they involve the largest pos-
sible number of participants, including adults. It is also
recommended that serologic tests be performed.
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