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Objectives: Bacillus anthracis infection is a worldwide zoonosis that affects the most vulnerable population
and has a high mortality rate without treatment, especially in non-cutaneous presentations. Cutaneous
scarification is still common in some regions of the world for the treatment of certain diseases as part
of traditional medicine. We describe a series of cutaneus anthrax from a rural setting in Angola where
cutaneus scarification is common.

Case presentation: This is a retrospective observational study describing a series of cutaneous anthrax
cases from Cubal (Angola), many of whom were treated with skin scarification before admission. A total
of 26 cases were diagnosed from January 2010 to December 2018. None of the cases were confirmed
and eight (30.8%) were probable cases according to the Centers for the Disease Control and Prevention
anthrax case definition. The median age was 11 (4.7-30.5) years, 17 (65.4%) had lesions on the head, face,
or neck and 15 (57.7%) were treated with cutaneous scarification. Nine (34.6%) patients died. Traditional
cutaneous scarification was significantly associated with cutaneous superinfection, respiratory, systemic
involvement, and death.

Conclusion: Our case series points to increased complications and worse outcome of cutaneous anthrax
disease if treated with skin scarification.

© 2024 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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Introduction

Anthrax is a worldwide zoonosis caused by Bacillus anthracis, a
Gram-positive spore-forming bacterium. Many animals are suscep-
tible, although grazing herbivores are the most commonly affected
and the usual source of infection for humans. Herbivores often be-
come infected by B. anthracis spores from the soil when grazing
and then return the spores to the soil when they die. The spores
can last in the soil for decades, depending mainly on climatic con-
ditions and soil composition [1].

In humans, infection usually occurs through skin lesions after
direct contact with infected animals or animal products such as
carcasses or hides. Less frequently, transmission can occur through
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the ingestion of contaminated meat or water, inhalation of spores
presents in animal products such as wool [2], or through an inten-
tional release of spores [3]. In recent years, there has been grow-
ing concern following the description of an unrecognized form of
transmission found in parenteral drug users (injectional anthrax)
[4]. In non-endemic countries, the infection is mostly considered
an occupational disease. On the contrary, in endemic regions such
as the Sub-Saharan Africa, many people are at risk given the favor-
able climatic conditions for the outbreaks, the lack or insufficient
livestock vaccination, and the close contact of livestock with a large
part of the population [1].

The disease has three main forms of presentation: cutaneous,
respiratory, and gastrointestinal. In some cases, lymphohematoge-
nous spread can lead to central nervous involvement and sepsis.
Cutaneous anthrax is the most frequent presentation and occurs
after infection of a wound or skin abrasion. The usual presenta-
tion is a small papule that is surrounded by vesicles in the first
48 hours and evolves into a painless black eschar with edema that
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may resolve in weeks [5]. With proper treatment, the case fatality
rate of cutaneous anthrax is expected to be less than 1%. However,
death due to systemic involvement can occur in a 10-40% of un-
treated cases [6]. Gastrointestinal, inhalation anthrax, septicemia,
and meningitis have a high mortality because of the low index of
suspicion, later diagnosis, and delayed initiation of treatment [7].
Treatment of B. anthracis infection depends on the form of pre-
sentation and the severity of the disease. B-lactams as penicillin,
amoxicillin or carbapenems, linezolid, fluroquinolones, and tetra-
cyclines are the mainstay of treatment and a combination of an-
tibiotics is recommended for non-cutaneous forms. Moreover, an-
titoxins such as raxibacumab, obiltoxaximab, or anthrax immune
globulin should be added to the treatment in systemic and severe
forms [8]. Finally, and although surgery is not usually indicated in
cutaneous anthrax, debridement may be necessary in severe cuta-
neous cases, especially in those lesions related to heroin skin pop-
pers [9].

Traditional healers are widespread in most Sub-Saharan African
countries and a large part of the population, especially in rural ar-
eas, believes in and adheres to the therapies offered by these prac-
titioners. Cutaneous scarification, which consists of applying super-
ficial cuts, lacerations, burns, or other types of wounds to the skin,
is one of the therapies they perform. Although the purposes of this
practice are multiple (aesthetic motives, symbols of cultural iden-
tity, or rituals of passage from childhood to adulthood), in Angola,
it is commonly used to treat states of illness [10]. The usual skin
scarification treatment involves the performance of shallow cuts on
the skin and the application of local herbs to the wounds. Clinical
events such as convulsions or ascites are known to be treated by
skin scarification [11]. To date, the benefits of these practices have
not been demonstrated. On the contrary, various diseases such as
dermal hypertrophy, tetanus, bacterial superinfection, and trans-
mission of infections such as hepatitis C virus and HIV can occur
[12].

The aim of this study was to describe a case series of cutaneous
anthrax cases diagnosed at Hospital Nossa Senhora da Paz (Cubal,
Angola) and assess the impact that the skin scarification of the le-
sions practiced by traditional healers had on the evolution of the
patients.

Methods

This is an observational retrospective study, where medical
records of patients with a diagnosis of cutaneous anthrax regis-
tered at the Nossa Senhora da Paz Hospital (Cubal, Angola) from
January 2010 to December 2018 were reviewed. Cubal is a mu-
nicipality of the province of Benguela (Angola), with a population
of 320,000 inhabitants. It is located in the highlands of the cen-
tral plateau of Angola, and it is divided into four communes. Cubal
has two referral hospitals, the Hospital Municipal (HM), a 177-bed
public hospital located in the center of Cubal Sede (main com-
mune), and the Hospital Nossa Senhora da Paz (HNSP), a non-profit
300-bed private institution integrated into the public health sys-
tem located on the outskirts of Cubal Sede.

The inclusion criteria were patients presenting characteristic
cutaneous lesions of anthrax disease and classification was done
according to the Centers for the Disease Control and Prevention
(CDC) anthrax case definition [13]. According to this case defini-
tion, a suspected case was defined as a case that met the clinical
criteria and for whom an anthrax test was ordered but with no
epidemiologic evidence relating it to anthrax. A probable case was
defined as a case that met the clinical criteria and had presump-
tive laboratory test results or a case that met the clinical criteria
and had epidemiologic evidence relating it to anthrax. A confirmed
case was defined as a case that met the clinical criteria and had
confirmatory laboratory test results.
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Epidemiological and clinical characteristics from included pa-
tients were collected: demographic information (age, sex, com-
mune of residence, and suspected source of infection), clinical in-
formation; number and location of lesions, cutaneous superinfec-
tion (impetigo, cellulitis, and abscesses), perilesional edema, fever,
neurological involvement (altered mental status measured through
Glasgow Coma Scale, headache, and meningeal signs), respiratory
involvement (respiratory distress, thoracic pain and cough), gas-
trointestinal involvement (nausea, vomiting, and abdominal pain),
and systemic involvement (including fever, neurological, respira-
tory, and gastrointestinal involvement) defined as per the CDC [13],
performance and result of gram staining, treatment received (tra-
ditional skin scarification and antibiotic therapy), and the final out-
come.

Data management

The database was designed in Microsoft Excel, and it was trans-
ferred to the SPSS software for Windows (Version 19.0; SPSS Inc,
Chicago, IL, USA) for the statistical analysis. Qualitative variables
were expressed as absolute numbers and percentages, whereas
quantitative ones were expressed through means and SDs or me-
dian and interquartile range, depending on the distribution. The
x? test or Fisher’s exact test, when appropriate, was used to com-
pare the distribution of categorical variables, and the Student’s t-
test was used for continuous variables. The results were considered
statistically significant if the two-tailed P-value was <0.05.

Ethical disclosure

Procedures were performed in accordance with the ethical stan-
dards laid down in the Declaration of Helsinki as revised in 2013.
The protocol for this study was approved by the ethics committee
of the Ministry of Health of Angola (n°30/C.E.M.S/2023). Written
informed consent was not obtained because of the retrospective
nature of the study, although oral consent was obtained from all
subjects or their guardians for the taking of the photographs.

Results
Sociodemographic characteristics

A total of 26 persons were diagnosed with cutaneous anthrax
during this period. According to the CDC anthrax case definition,
none of the cases were confirmed, eight (30.8%) were classified as
probable anthrax, and the rest were suspected cases. The median
age was 11 (4.7-30.5) years, 18 (69.2%) individuals were <15 years
old, and 17 (65.4%) were men. A total of 23 (96.2%) patients were
from Cubal municipality. A total of 20 (76.9%) patients were diag-
nosed during the rainy season (October to April) and 17 (85%) of
them during the months of October to December. Only two (7.7%)
patients reported occupational exposure (cattle) and four (15.4%)
reported history of contact or ingestion of spoiled meat and one of
them clearly reported consuming meat from an animal suspected
of hemorrhagic anthrax death (Table 1).

Clinical findings

A total of 18 (69.2%) patients presented perilesional edema sur-
rounding the skin lesion. The median number of days from the on-
set of skin lesions to hospital consultation was 4 (3-6.25) days. Six
(23.1%) patients had two cutaneous lesions, whereas the rest pre-
sented only one. A total of 17 (65.4%) patients presented skin le-
sions in the head, face, or neck; three (11.5%) in the upper limbs;
and two (7.7%) in the thorax (Figure 1). A total of 15 (57.7%) pa-
tients reported having traditional treatment consisting in scarifi-
cations of the cutaneous lesions. A total of 13 (86.6%) of those
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Table 1
Description of cutaneous anthrax cases.
Patient Age? Diagnosis Sex Site of lesion Source of Skin lesion Skin Perilesional ~ Fever Neurologic Respiratory ~ Gastrointestinal Gram stain Treatment Outcome
date exposure scarification ~ Superinfection edema involvement involvement involvement (sample)
1 63 11/2010 Male Jaw Shepherd Yes Present Absent Absent Absent Present Absent Positive (skin - Death> 48
lesion) hours
2 41 11/2010 Male Thorax Shepherd Yes Present Present Absent Present Absent Absent Positive (skin - Death> 48
lesion) hours
3 14 07/2012 Male - - No Absent Absent Absent Absent Absent Absent - - Recovered
4 02/2013 Male Jaw - Yes Present Present Present Present Present Present - Ampicillin Death> 48
hours
5 41 07/2013 Female  Neck - Yes Present Present Present Absent Present Present - Penicillin Recovered
6 1 10/2013 Male Upper limb - Yes Present Present Present Absent Absent Absent - Amoxicillin-  Recovered
clavulanate
7 1 10/2013 Male Front - Yes Present Present Present Absent Absent Absent - Ampicillin Recovered
8 41 10/2013 Female  Face and - Yes Present Present Absent Absent Present Present - - Death> 48
nose hours
9 3 11/2013 Female  Face - No Absent Present Present Present Absent Present - Ampicillin Recovered
10 5 11/2013 Male Face - No Absent Present Present Absent Absent Absent - Ampicillin Recovered
11 12 11/2013 Female Jaw - No Absent Present Absent Absent Absent Absent - Ampicillin Recovered
12 11/2013 Male Eyelid and - No Absent Present Present Present Absent Absent - Ampicillin Recovered
forehead
13 0.75 01/2014 Male - - No Absent Absent Absent Absent Absent Absent - - Voluntary
discharge
14 9 07/2014 Male Eyelid and - No Absent Absent Present Absent Present Absent - Amoxicillin-  Recovered
Jaw clavulanate
15 15 08/2014 Male Head and - No Absent Present Absent Absent Absent Absent - Ampicillin Voluntary
neck discharge
16 12 10/2014 Female - Ingestion of No Absent Present Present Absent Absent Absent - Ampicillin Recovered
spoiled meat
17 9 10/2014 Male - Ingestion of No Absent Absent Present Absent Absent Absent - Ampicillin Recovered
spoiled meat
18 48 12/2014 Female Face and - Yes Absent Absent Absent Present Absent Absent Positive - Death<48
upper limb (cere- hours
brospinal
fluid)
19 42 12/2014 Female - - No Absent Absent Absent Absent Absent Absent - - Recovered
20 10 12/2014 Female  Eyelid - Yes Present Present Present Present Absent Absent - Penicillin +  Recovered
ciprofloxacin
21 3 11/2015 Male Face and - Yes Present Present Absent Present Present Absent - Ceftriaxone Death< 48
Eyelid hours
22 4 11/2015 Male Thorax - Yes Present Present Present Absent Absent Present - Ceftriaxone Death< 48
hours
23 5 12/2015 Male Head - Yes Present Present Present Absent Absent Absent Positive (skin Penicillin + Recovered
lesion) gentamicin
24 20 03/2017 Male Hand Ingestion of  Yes Absent Absent Present Absent Present Present - Penicillin +  Voluntary
spoiled meat ciprofloxacin  discharge
25 27 06/2017 Female Eyelid - Yes Present Present Present Present Present Absent - Penicillin + Death> 48
ciprofloxacin  hours
26 12 05/2018 Male Jaw Ingestion of  Yes Present Present Present Present Present Present - Ceftriaxone Death < 48
spoiled meat hours

2 Age (years).(-) no information available.
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Figure 1. Cutaneous anthrax lesions. Images A and B show the lesions on the face and upper limb with signs of cutaneous scarification of case n° 18. Image C shows the
lesions on the forehead and eyelid with associated edema of case n° 12. Image D shows the lesion on the eyelid with signs of superinfection of case n° 20.

presented signs of cutaneous superinfection, nine (60%) of them
with signs of cellulitis and/or impetigo, and five (33.3%) with cu-
taneous abscesses. No cutaneous superinfection was observed in
those who had not received skin scarification (P = 0.008). Fever
was present in 16 (61.5%) patients. Nine (34.6%) had neurologi-
cal symptoms: six were obnubilated and three with coma (Glas-
gow Coma Scale <8), four reported headache, and one presented
meningeal signs and hemiparesis. Nine (34.6%) patients presented
respiratory symptoms, four of them had respiratory distress, four
had chest pain, and two reported cough. Finally, four (15.4%) pa-
tients had gastrointestinal symptoms consisting of abdominal pain
in two cases and nausea and vomiting in the remaining two. Fi-
nally, 21 (80.8%) patients presented systemic involvement.

Diagnosis and treatment

The presence of short-chain, square-ended, Gram-positive
bacilli compatible with B. anthracis was demonstrated in only four
(15.4%) cases. Three samples were taken from the skin lesions and
one in a cerebrospinal fluid sample. Treatment information was
available in 19 (73.1%) patients. A total of 15 (78.9%) received be-
talactams, three (15.8%) received betalactams plus quinolones, and
one (5.3%) received betalactams plus aminoglycosides.

Outcome

Nine (34.6%) patients died, four (44.4%) of them within the
first 48 hours of hospitalization, fourteen (53.9%) recovered, and
three (11.5%) were voluntarily discharged. All patients who died
presented systemic involvement and had been treated with skin
scarification, which was significantly associated with an unfavor-
able outcome (death) (P = 0.007) (Table 2). Moreover, traditional
treatment through scarification of the skin lesions was significantly
related to the presence of cutaneous superinfection, respiratory
symptoms, and systemic involvement as seen in Table 3.

Discussion

This case report series of cutaneous anthrax from Cubal (An-
gola) has shown a male and young age predominance, a higher
mortality compared with other reports, and a worse prognosis in
those patients who were treated with skin scarification as part of
regional traditional medicine.
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Table 2
Sociodemographic and clinical variables and its relation to an unfavor-
able outcome.

Death P-value

Sex (men) 6/15 (40%) 0.74
Age (< 15 years) 4/18 (22.2%)  0.078
Localization of the lesion (head/neck) 6/15 (40%) 0.43
Number of lesions (> 2) 3/6 (50%) 0.6
Perilesional edema 5/13 0.3
Skin scarification 9/15 (60%) 0.007
Systemic involvement 9/21(42.8%) 0.12

A total of 15 (57.7%) patients received skin scarification before
admission to HNSP, which demonstrates the high degree of adher-
ence to this practice in the area. All but two of those who re-
ceived this traditional therapy presented signs of cutaneous su-
perinfection, whereas no superinfection was seen in those who
did not receive it. Regarding the final outcome, nine (34.6%) pa-
tients died, almost half of them within the first 48 hours of ad-
mission. All of them presented systemic involvement. Our series of
cases has shown a greater mortality compared with other reports
in the literature [14,15]. In this sense, we have observed that pa-
tients who received skin scarification before admission had signifi-
cantly more cutaneous superinfection and respiratory and systemic
involvement, as well as an unfavorable outcome (death). Although
bacteriemia related to cutaneous superinfection could be wholly or
partially responsible for a worse prognosis, scarification of anthrax
lesions probably played a role in the spread of the disease. In fact,
it has been stated that surgery for cutaneous anthrax should be
avoided because of the risk of dissemination and poorer outcomes,
especially in the vesicular phase of the lesion [16,17]. Moreover,
our results are in line with those of a retrospective review of cu-
taneous anthrax in which skin trauma was significantly associated
with an increased risk of death [7].

Pediatric cases of anthrax are usually less frequent than those
in adults, probably because of a lower risk of exposure to B. an-
thracis spores [18,19]. As an explanation for our findings, we be-
lieve it is likely that in this area, there is greater peridomestic con-
tact with livestock or intradomestic contact with livestock prod-
ucts. In addition, it is common for young children to accompany
family members to work (slaughterhouse, informal markets, and
fields), where they may also come into contact with spores from
the soil, from the livestock, or animal products. Interestingly, 65.4%
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Table 3
Skin scarification and its relation to clinical findings and outcome.
Skin scarification No skin scarification P-value
(n =15) (n=11)
Cutaneous superinfection 13 (86.6%) 0 (0.0%) P = 0.008
Neurologic symptoms 7 (46.6%) 2 (18.2%) P =0.217
Respiratory symptoms 8 (53.3%) 1(9.1%) P = 0.036
Gastrointestinal symptoms 3 (20.0%) 1(9.1%) P =10.614
Systemic involvement 15 (100.0%) 6 (54.5%) P = 0.007
Outcome (death) 9 (60.0%) 0 (0.0%) P = 0.007

Values are expressed as number and percentage otherwise specified.

of patients had skin lesions on the face, head, or neck; however,
no association with worse prognosis was found.

In relation to the diagnosis, none of the cases included in our
series had a confirmed diagnosis because the only diagnostic test
available was microscopy. Although the microscopic characteristics
of B. anthracis are quite specific, the description of Gram-positive
rods, square-ended, in pairs or short chains, does not allow dif-
ferentiating B. anthracis from Bacillus cereus biovar anthracis [20];
therefore, ideally, all cases of suspected anthrax should be con-
firmed by culture and identification or other techniques such as
polymerase chain reaction [13].

Regarding antibiotic therapy, the most used antibiotics were B-
lactams and four patients received dual therapy. Ampicillin is no
longer recommended for the treatment of anthrax because of the
high percentage of resistant isolates described; despite that, re-
gional or local resistant profiles might differ [21,22]. In our sam-
ple, nine patients were treated with ampicillin, and all but one
survived. Ceftriaxone, which should not be considered for anthrax
disease nor for cutaneous superinfection, was given to three pa-
tients who died within the first 48 hours of admission. Wild-type
strains of B. anthracis have constitutive inducible B-lactamases that
can hydrolyze cephalosporines [22,23]. Ceftriaxone was probably
used as a desperate treatment given the severity of the cases (two
of them were in coma at the time of admission) and to empiri-
cally treat other possible etiologies that commonly cause central
nervous system infections. In addition, the lack of stock of other
intravenous antibiotics and the lack of initial clinical suspicion of
anthrax could have played a role in administering this antibiotic.

Finally, and as previously commented, dual and triple therapy is
usually recommended for non-cutaneous and severe cases. In our
series, only four (19.1%) of the 21 patients who presented systemic
involvement received dual therapy and none received triple ther-
apy. Three patients received B-lactams plus quinolones and only
one recovered from the disease. The remaining patient, who pre-
sented extensive edema and fever, received dual therapy with B-
lactams and aminoglycosides and recovered from the disease. Al-
though aminoglycosides are not considered for anthrax treatment,
reports from a large cohort from France has described a 100%
sensibility to gentamicin and streptomycin [24]. In addition, some
studies have found that aminoglycosides have activity against an-
thrax lethal factor (virulence factor), which could provide an added
value [25,26].

Our study has several limitations; on the one hand, it has a
retrospective nature. Data were not collected systematically; thus,
there is missing information in some cases. However, we have been
able to collect the most relevant and interesting information for
the purpose of our study, which was the relationship between skin
scarification and prognosis. On the other hand, most cases were
possible or probable cases, with none of the cases with microbi-
ological confirmation because of the limitations of the laboratory
of HNSP. In any case, most of the published cohorts of anthrax
cases are based on clinical suspicion, and the epidemiology and the
skin lesions make it very likely that all the reported cases are truly
cutaneous anthrax. Sampling for microbiological confirmation was
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low. This may be related to various conditions, such as the cost of
complementary tests that have to be paid by patients, the lack of
initial clinical suspicion, and the lack of knowledge about the di-
agnosis of the disease.

In conclusion, most cases of cutaneous anthrax were seen in
children or young males, and more than half were treated with
pre-admission skin scarification. Antibiotic treatment was difficult
because of limited options and the lack of initial clinical suspicion.
Mortality was high and was related to the practice of traditional
skin scarification. Policies should be adopted to raise awareness
among the community and the healers about the risks of this prac-
tice to control and limit it.
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