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Epidemiological analysis of leprosy in Brasil in the past 10 years
Análise epidemiológica da hanseníase no Brasil nos últimos 10 anos

Mariana Dultraa*, Thais Florenceb, Stefanie Gallottic, and José R. Pegasd

Serviço de Dermatologia, Complexo Hospitalar Padre Bento de Guarulhos (CHPBG), São Paulo, Brasil
ORCID: a0000-0003-0510-221X; b0000-0002-7343-0218; c0000-0003-4622-9540; d0000-0002-2541-6008

Abstract

Introduction: Leprosy is an infectious and chronic disease caused by Mycobacterium leprae. Despite the great worldwide progress 
after the introduction of multidrug therapy (MDT), leprosy is still considered a major public health problem. The analysis of epide-
miological data is important for the implementation of public health policies that allow for breaking the cycle of leprosy transmission 
and facilitating early diagnosis. Methods: This is an observational, cross-sectional, and descriptive epidemiological study. Data  
were obtained from the Notifiable Diseases Information System (SINAN), the official information system for leprosy in the country. 
Results: During this period, 338,904 cases of leprosy were reported. The northeast region, the one with the most cases, is consi-
dered the poorest in the country, with many inhabitants in an unfavorable socioeconomic situation. The majority of multibacillary 
(MB) patients were associated with late diagnosis, and therefore it maintains the transmission and worsens neurological damage. 
Discussion: The probability of occurrence and reactivation of leprosy was higher in patients with a low level of education, as this 
class has a low level of knowledge. Conclusion: Leprosy has a long incubation period, which increases in adult and elderly cases. 
Despite the improvements in leprosy control, the disease persists as a public health problem.

Keywords: Leprosy. Mycobacterium leprae. Epidemiology.

Resumo

Introdução: A hanseníase é uma doença infecciosa e crônica causada pelo Mycobacterium leprae. Apesar do grande avanço 
mundial após a introdução da poliquimioterapia, a hanseníase ainda é considerada um grande problema de saúde pública. A 
análise de dados epidemiológicos torna-se importante para a implementação de políticas públicas de saúde que permitam inter-
romper o ciclo de transmissão da doença e facilitar o diagnóstico precoce. Métodos: Trata-se de um estudo epidemiológico obser-
vacional, transversal e descritivo. Os dados foram obtidos no Sistema de Informação de Agravos de Notificação (SINAN), o sistema 
oficial de informação sobre hanseníase no país. Resultados: Nesse período, foram notificados 338.904 casos de hanseníase. A 
região nordeste, a que apresenta mais casos, é considerada a mais pobre do país, com muitos habitantes em situação socioeco-
nômica desfavorável. A maioria dos pacientes eram multibacilares, condição associada ao diagnóstico tardio, mantendo a trans-
missão e agravando o dano neurológico. Discussão: A probabilidade de ocorrência e reativação da hanseníase em pacientes com 
baixa escolaridade foi maior. Além disso, devido ao longo período de incubação, há um maior número casos em adultos e idosos. 
Apesar das melhorias no controle da hanseníase, a doença persiste como um problema de saúde pública.

Palavras-chave: Hanseníase. Mycobacterium leprae. Epidemiologia.
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Introduction

Leprosy is a chronic infectious disease caused by 
the bacillus Mycobacterium leprae, a microorganism 
that has a tropism for Schwann cells of the peripheral 
nerves and macrophages of the skin. It has high infec-
tivity and low pathogenicity1. Although the exact mode 
of transmission has not been elucidated, close contact 
with an infected individual in the same household or 
community is commonly recognized as a high-risk 
factor for infection2,3. Classically, a case of leprosy is 
diagnosed when one or more of the following findings 
are present-skin lesion with altered sensitivity, nerve 
trunk thickening, or positive skin smear4.

The operational classification created by the World 
Health Organization (WHO) is widely used in programs 
to combat leprosy around the world. This classification 
is based on the number of skin lesions-individuals  
with one to five skin lesions are classified as pauci-
bacillary (PB), while those with six or more are classi-
fied as MB5.

Multidrug therapy (MDT) is a combination of drugs  
that is very safe and effective in treating leprosy and 
preventing the emergence of drug resistance5. Currently, 
the WHO guidelines recommend a three-drug regimen 
of rifampicin, dapsone, and clofazimine for all leprosy 
patients, with a duration of treatment of 6 months for  
PB leprosy and 12 months for MB leprosy6. Around  
the world, MDT is available free of charge to patients 
who need it upon recommendation of the prescribing 
physician5.

Delayed diagnosis and treatment can lead to nerve 
damage, loss of muscle function, paralysis, or even 
permanent disability7. It leads to social, economic, 
and psychological impacts1,2. Therefore, leprosy is 
still considered a major public health problem in 
developing countries such as Brasil, India, Myanmar, 
and Madagascar, even with the great worldwide 
progress after the introduction of MDT in the 1980s1,2.

The analysis of epidemiological data is important 
for the implementation of public health policies that 
allow for breaking the cycle of leprosy transmission, 
facilitating early diagnosis, and avoiding disabilities.

Objectives

To analyze leprosy indicators in Brasil between 
2012 and 2021, considering the number of diagno-
ses, age range, namely gender, clinical form of the 
disease, degree of physical impairment, and thera-
peutic methods.

Materials and methods

This is an observational, cross-sectional, and descrip-
tive epidemiological study. The data were obtained 
from SINAN, the official information system for leprosy 
in Brasil, available at the Information Technology 
Department of the Unified Health System.

Leprosy is part of the National List of Compulsory 
Notification of Diseases and Public Health Events. 
Therefore, it is mandatory for health professionals to 
report cases of the disease on SINAN. These data are 
collected by professionals from health units by filling in the 
notification/investigation form and the follow-up bulletin4.

This study was conducted exclusively with publicly 
available secondary data without the identification of sub-
jects that followed ethical principles of resolution 196/96 
of the National Health Council, which justified the lack of 
approval from the Ethical and Research Committee.

Figure 1. Leprosy cases in each Brasilian region 
between 2012 and 2021.

Figure 2. Leprosy cases in the Northeast region between 
2012 and 2021.
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Results

During the period between 2012 and 2021, 338,904 
cases of leprosy were reported in Brasil. Most cases lived 
in the Northeast region (42.65%), followed by the Central-
West region (20.12%), the North region (19.54%), the 
Southeast region (14.25%), and the South region (3.41%), 
respectively (Fig. 1). The Brasilian state with the highest 
number of cases was Maranhão, responsible for 28.10% 
of the cases in the Northeast region and 11.99% of the 
cases in the country (Fig. 2).

The year with the highest number of reported cases 
was 2012 (12%), followed by 2014 (11.34%) and 2013 
(11.24%). The last year analyzed, 2021, was the one with 
the lowest number of cases so far (6.65%), followed by 
2020 (6.89%) (Fig. 3).

Based on the WHO classification, 25.09% were classi-
fied as PB, 74.75% as MB, and 0.15% were not reported 
under any of these classes of leprosy. According to the 
Madrid classification, most cases were considered bor-
derline leprosy (46.93%), 17.96% as lepromatous leprosy, 
13.44% as tuberculoid leprosy, 12.45% as indeterminate 
leprosy, 5.7% were not classified, and in 3.52% the clas-
sification was not reported (Fig. 4).

Regarding gender, leprosy was observed more in men 
(56.93%) than in women (43.06%). In 0.01% of the cases, 
gender was not reported. Most patients (50.89%) had 
mixed ethnicities; 24.31% were Caucasian, 12.58% were 
Black, 0.94% were Asian, and 0.43% were Indian. 
Ethnicity was not reported in 3.86% of the compulsory 
notification forms.

Most patients had between 40 and 59 years (37.68%), 
followed by the age periods between 20 and 39 years 
(28.7%), 60 and 79 years (20.98%), 0 and 19 years old 

(10.34%), and those aged 80 years or older (2.31%) 
(Fig.5). Around 5.91% were between 0 and 14 years.

Most patients had incomplete elementary school 
(42.76%), 7.44% had completed elementary school, 
6.24% had incomplete high school, 12.22% had com-
pleted high school, 1.38% had incomplete graduation, 
and 3.04% had completed graduation. A total of 9.08% 
of patients were illiterate (Fig. 6).

Regarding the MDT regimen, 73.32% of the patients 
were treated with 12 doses, 24.81% with six doses, 
and 1.57% were treated with alternative treatment 
regimens. This field was not completed in 0.3% of 
the compulsory notification forms.

In most cases, patients were considered healed 
and discharged for cure (70.65%). 5.83% abandoned 
the treatment; however, the number of these cases 
reduced progressively over the years, with 2021 hav-
ing the lowest number of cases abandoning treat-
ment (1.09%). Around 1.61% of cases died of leprosy, 
but 2021 was also the year with the lowest number 
of deaths (3.91%) (Fig. 7). A total of 1.51% of patients 
initially reported as having leprosy were later reclas-
sified into other diseases.

In new cases, that is, patients with characteristic 
signs and symptoms but who have never received 
specific treatment7, predominated (81.02%) over 
recurrences (4.48%).

No leprosy reactions were documented in 60.66% 
of the cases, 9.71% evolved only with type 1 leprosy 
reaction, 3% evolved only with type 2 leprosy reac-
tion, and 1.37% evolved with both types of leprosy 
reaction. This item was not completed in 25.27% of 
the notification forms.

Figure 3. New leprosy cases in each year between 2012 
and 2021 in Brasil.

Figure 4. Madrid classification of leprosy, in Brasil, 
between 2012 and 2021.
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decrease in leprosy cases over the years, the sharpest 
reduction in the last 2 years may be related to the lower 
detection of cases caused by the COVID-19 pandemic4, 
justified by the closure of health services intended for the 
diagnosis of Hansen’s disease, as shown in Figure 3.

In the Brasilian scenario, the inequality observed in lep-
rosy control is notorious. The Northeast region had more 
than twice as many cases compared to other regions. This 
may be associated with the fact that this region is consid-
ered the poorest in the country, with many inhabitants 
living in an unfavorable socioeconomic situation. The 
south and southeast regions showed a reduction in cases 
of leprosy. The large Brasilian territorial extension and 
socioeconomic inequalities are cited as the main reason 
for this discrepancy8-10. Maranhão was the state with the 
highest number of cases. The endemicity of leprosy in this 
state is related to low values   in the Human Development 
Index, which challenges the control of the disease9.

The predominant type observed was MB disease, 
which is associated with late detection of the disease, 
contributes to maintaining transmissibility, and worsens 
neurological damage8.

Regarding gender, the fact that men seek health ser-
vices less and that they are more prone to Mycobacterium 
leprae infection in their professional environment are fac-
tors for the greater number of cases in males8.

The educational level of most patients with leprosy 
was very low. The lower the level of education, the 
greater the probability of occurrence and reactivation 
of leprosy, as this class has a low level of knowledge 
and often less understanding of treatment guidelines, 
preventive measures, and forms of self-care9,11. This 
educational deficit can also delay the diagnosis  
and perception of the emergence of complications  
of the disease11. Social conditions and educational 

Disability was graded as 0 (absence of neural involve-
ment), grade 1 (decrease or loss of sensation in the eyes, 
hands, and feet), and grade 2 (serious injuries to the eyes, 
hands, and feet)7,8, observed at the time of diagnosis, 
respectively in 54.78, 24.52, and 8.45%. Disabilities were 
not evaluated or not specified in the notification forms, 
respectively, in 4.46 and 7.76% of the cases.

Discussion

Leprosy is considered a neglected tropical disease. 
In the 1980s, after the introduction of MDT, there was 
a significant reduction in the number of cases5. 
However, Brasil has not yet managed to reach the level 
of elimination of disease, that is, a prevalence of less 
than one case per 10,000 inhabitants4.

Actions to reduce the burden of leprosy in the country 
continue to be influenced by the COVID-19 pandemic, 
with an impact on the diagnosis and monitoring of cases 
of the disease in Brasil. Although there has been a 

Figure 5. Age-group of leprosy cases, in Brasil, between 
2012 and 2021.

Figure 6. Educational level of leprosy cases, in Brasil, 
between 2012 and 2021.

Figure 7. Patients who evolved to death, therapeutic 
abandonment, or cure between 2012 and 2021.
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vulnerability are associated with precarious situations 
of hygiene, poverty, and low socioeconomic status9.

Leprosy has a long incubation period, which is asso-
ciated with the delay in diagnosis and initiation of treat-
ment are factors for the increase in the number of 
cases with age progression, especially in economically 
active people, as shown above. The occurrence of lep-
rosy in the age group under 15 years has a great epi-
demiological value, as it indicates an early exposure to 
the etiological agent, making it an important point for 
evaluating its transmissibility8.

Most cases progressed to cure. Adequate treatment 
is a key factor in curing the patient in order to interrupt 
the chain of transmissibility, thus being an important 
tool for controlling the disease. In addition, it plays a 
crucial role in preventing disabilities11.

The main social impact of leprosy occurs due to the 
genesis of disabilities. The complications can be 
responsible for permanent sequelae, resulting in social 
and psychological damage11. Most patients had grade 
0 disability at the diagnosis moment. However, a con-
siderable percentage of the patients were not evaluated 
for disabilities or not specified in notification forms.

Current leprosy control strategies rely on early diag-
nosis and prompt treatment to minimize the progressive 
morbidity of leprosy and hopefully interrupt transmis-
sion from clinically active cases3.

Conclusion

The limitation of this study was the impossibility of 
analyzing some information due to failures to fill in the 
SINAN forms.

Despite significant improvements in leprosy control 
in recent decades, the disease persists as a public 
health problem. Identifying behavioral and environmen-
tal risk factors for developing leprosy is a difficult task 
because of the long incubation time of the disease3. 
We emphasize the need to expand the field of leprosy 
research in order to understand its epidemiology in 
Brasil and have an early intervention to reduce late 
diagnoses and consequent physical disabilities.

https://apps.who.int/iris/handle/10665/274127
https://apps.who.int/iris/handle/10665/274127
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Abstract

Background/Objectives: To determine the prevalence of urogenital Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), 
Trichomonas vaginalis (TV), and Mycoplasma genitalium (MG) among attendees of an open and freely available sexually 
transmitted infections (STI) dedicated clinic in Lisbon, at Centro de Saúde da Lapa, during 1-year. Methods: Molecular testing 
for CT, NG, MG, and TV was performed on 1,062 urogenital specimens (one specimen per person). A descriptive, cross- 
sectional, observational study was conducted to evaluate the characteristics of infected persons. Statistical analysis was per-
formed. Results: Around 237 infections were detected in 214 patients. CT was the most prevalent (11.6%), with a similar 
infection rate between men and women. NG was the second most frequently detected (7.3%), followed by MG and TV (2.9 
and 0.5%, respectively). Statistically significant associations were found: 1) between younger age and CT and NG prevalence, 
where being < 25 years old constituted an increased risk factor; 2) between CT and NG prevalence and sexual orientation, 
where heterosexuals presented an increased risk for CT infections while men who have sex with men (MSM) had a higher 
risk for NG infections; and 3) between “having symptoms” and gonococcal infection. Conclusions: This study highlights the 
rising of CT and NG in contrast to a low rate of MG and to the scarceness of TV.

Keywords:  Sexually transmitted infections. Trichomonas vaginalis. Neisseria gonorrhoeae. Chlamydia trachomatis. 
Mycoplasma genitalium. 

Resumo

Fundamentos/Objetivos: Determinar a prevalência das infeções urogenitais por Chlamydia trachomatis (CT), Neisseria 
gonorrhoeae (NG), Trichomonas vaginalis (TV) e Mycoplasma genitalium (MG) nos utentes duma clínica de infeções 
sexualmente transmissíveis (IST), aberta e gratuita, localizada em Lisboa, no Centro de Saúde da Lapa, durante 1 ano. 
Métodos: A pesquisa de CT, NG, MG e TV foi realizada por teste de amplificação génica em 1062 espécimes urogenitais 
(1 amostra por pessoa). Foi efetuado um estudo descritivo, transversal e observacional das pessoas infetadas. Foi realizada 
análise estatística. Resultados: Foram detetadas 237 infeções em 214 utentes. CT foi a IST mais prevalente (11,6%), com 

https://crossmark.crossref.org/dialog/?doi=10.24875/PJDV.23000033&domain=pdf
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Introduction

The World Health Organization estimates that > 1 
million STIs are acquired everyday worldwide, leading 
to 376 million cases of Chlamydia trachomatis (CT), 
Neisseria gonorrhoeae (NG), Treponema pallidum (TP),  
and TV every year1. Population-based studies estimate 
1-3% the rate of Mycoplasma genitalium (MG) infection 
in sexually active men and women2, and that coinfec-
tion with CT and/or NG is not uncommon3. MSM, intra-
venous drug users, people who have multiple sexual 
partners, adolescents, and young adults aged between 
15 and 24 years old account for the majority of the STI 
cases, although TV prevalence rates peak at 40-50 
years old2.

The most predominant CT and NG symptoms are 
related to urogenital infections, namely urethritis and 
epididymitis in men and cervicitis and pelvic inflamma-
tory disease in women. However, because most STIs 
are frequently asymptomatic, people do not realize they 
are infected and, accordingly, fail to seek treatment, 
which may lead to severe complications, namely tubal 
infertility in women3.

In Portugal, there is a lack of data regarding the 
prevalence of CT, NG, MG, and TV. Therefore, the pres-
ent work aims to determine the frequency of these four 
curable urogenital STIs among attendees of an open 
and free STI clinic located in Lisbon and to evaluate 
their characteristics.

Methods

We conducted a descriptive, cross-sectional, observa-
tional study, reviewing medical charts from all individuals 
attending the open and freely available STI clinic (no 
limitations related to residence area, nationality, or legal 
status) located in Lisbon, Portugal (“Consulta de DST 
Lapa”, ARSLVT, IP). The “Consulta de DST Lapa” has 
been operating since 1987, being the only STI clinic in 
a primary healthcare facility in the country. All attendees 
(with or without genital symptoms, either due to a new 
problem or through patient referral) are systematically 

taxa de infeção similar em homens e mulheres. Seguidamente NG (7,3%), MG (2,9%) e TV (0,5%). Foram encontradas 
associações estatisticamente significativas: 1) entre idade e prevalência de CT e NG, sendo a idade < 25 anos um fator 
de risco acrescido; 2) entre prevalência de CT e NG e orientação sexual, mediante a qual os heterossexuais apresentaram 
risco aumentado para CT e os homens que têm sexo com homens um risco aumentado para NG; e, 3) entre ‘sintomas’ e 
infeção gonocócica. Conclusões: Este estudo evidencia uma subida da prevalência das infeções por CT e NG em contraste 
com uma baixa taxa de infeção por MG e um escasso número de casos de TV.

Palavras-chave: Sexually transmitted infections. Trichomonas vaginalis. Mycoplasma genitalium. Neisseria gonorrhoeae. 
Chlamydia trachomatis. 

screened for human immunodeficiency virus (HIV) and 
TP through serological  testing and for CT and NG in 
urine and/or urethral and endocervical samples. 
Additional molecular screening for CT and NG at the 
oropharynx and rectum, and for MG, TV and herpes 
simplex virus, are regularly performed according to the 
patient’s clinical presentation. Genital warts are diag-
nosed through clinical observation.

For the purposes of the present study, during a 1-year 
study period, between September 2016 and November 
2017, demographic and clinical information such as 
age, gender, sexual orientation, number of sexual part-
ners in the previous 6 months, symptoms, concurrent 
and previous STI, and HIV status were collected and 
introduced in an anonymized database for further anal-
ysis. A total of 1,062 urogenital samples (97 endocer-
vical or urethral swabs and 965 first-void urines—in 
general, urethral and endocervical swabs in symptom-
atic and urines in asymptomatic) were collected from 
all attendees (one-sample per person) and sent to the 
National Reference Laboratory for STI at the National 
Institute of Health (Instituto Nacional de Saude Doutor 
Ricardo Jorge, INSA, IP) for routine diagnosis by 
Cobas® 4800 CT/NG (Roche Diagnostics). This test 
was performed according to the manufacturer’s instruc-
tions. All eluates from Cobas® 4800 CT/NG testing 
were further systematically tested by the S-DiaMGTVTM 
kit (Diagenode S.A.) for MG/TV, according to the man-
ufacturer’s instructions.

From the collected samples, 746 (70.2%) were from 
men and 316 (29.8%) from women. For analysis pur-
poses, we created two groups according to age:  
“< 25 years old” (n = 234, 22.0%) and “≥ 25 years old” 
(n = 828, 78.0%). Regarding sexual orientation, four 
groups were defined-“heterosexual men” (n = 391, 36.8%), 
“heterosexual women” (n = 301, 28.3%), “MSM”  
(n = 355, 33.4%), and “women who have sex with 
women (WSW)” (n = 15, 1.4%).

Attendees were further grouped into “no symptoms” 
(607, 57.1%), “symptoms”, which only included “discharge 
and/or dysuria” (n = 186, 17.5%), and “other symptoms” 
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(n = 275. 25.9%). For analysis purposes, only “discharge 
and/or dysuria” was considered as these were the ones 
directly associated with CT, NG, MG, and TV.

Table 1 summarizes the characteristics of the study 
population.

The association between the categorical variables 
concerning potential risk factors and the outcomes of 
interest was assessed through the Chi-squared test of 
independence. The odds ratio (OR) and the correspon-
dent 95% confidence intervals (CI) were calculated 
using a simple logistic regression model (LRM). In 
these cases, the choice of the reference category of 
the risk factor (independent variable in the LRM) was 
made such that the OR would quantify the eventual 
excess (or shortage) of risk associated with the cate-
gory a priori thought of as the most interesting, based 
on the literature (the reference category would be one 
of the lower reported risks in the literature)3,4. Whenever 
the value “one” does not belong to the 95% CI, it means 
that the hypothesis OR = 1 is rejected at a 5% 

significance level, and hence a significant association 
is found between the exposure to the risk factor and 
the occurrence of the disease (outcome). Differences 
with a p-value of < 0.05 were considered statistically 
significant. Statistical analysis was performed using 
software R (4.0.2) and Rstudio (version 1.3.1093). 
Whenever the number of cases was low, only descrip-
tive statistics were performed.

Results

Around 237 urogenital STIs were detected in 214 
patients, while the remaining 848 attendees tested neg-
ative for the four STIs under evaluation. CT was the 
most prevalent STI, with 11.6% (123/1,062) and a sim-
ilar infection rate between men (85/746, 11.4%) and 
women (38/316, 12.0%). NG was the second most fre-
quently detected STI, with 7.3% (78/1,062), followed by 
MG and TV, with 2.9% (31/1,062) and 0.5% (5/1.062), 
respectively (Fig. 1). Probably due to the low number 

Table 1. Sociodemographic characteristics and sexual behavior of the STI clinic attendees

Men (746/1,062) Women (316/1,062) Total study population

Age

< 25 (n,%) 138 (18.5) 96 (30.1) 234 (22.0)

≥ 25 (n,%) 608 (81.5) 220 (69.6) 828 (78.0)

Sexual orientation

Heterosexual (n,%) 391 (52.4) 301 (95.3) 692 (65.2)

MSM/WSW (n,%) 355 (47.6) 15 (4.7) 370 (34.8)

Number of sexual partners

0 (n, %) 23 (3.1) 15 (4.7) 38 (3.6)

1 (n, %) 193 (25.9) 161 (50.9) 354 (33.3)

2-4 (n, %) 385 (51.6) 122 (38.6) 507 (47.7)

5+ (n, %) 144 (19.3) 18 (5.7) 162 (15.3)

Symptoms

No symptoms (n, %) 403 (54.0) 204 (64.6) 607 (57.1)

Discharge and/or dysuria (n, %) 130 (17.4) 56 (17.7) 186 (17.5)

Other* (n, %) 218 (29.2) 57 (18.0) 275 (25.9)

Previous STI

CT (n, %) 67 (9.0) 27 (8.5) 94 (8.9)

NG (n, %) 92 (12.3) 13 (4.1) 105 (9.9)

MG (n, %) 1 (0.1) 0 (0.0) 1 (0.1)

TV (n, %) 0 (0.0) 3 (0.9) 3 (0.3)

HIV

Positive (n, %) 70 (9.4) 4 (1.3) 74 (7.0)

Negative (n, %) 676 (90.6) 312 (98.7) 988 (93.0)

*Other includes ulcers/erosions, genital warts, or non-STI symptoms with the genital expression.
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The number of sexual partners was statistically asso-
ciated with having any of the four STIs (p-value = 0.03), 
but there was no specific association with CT, NG, or 
MG. However, having more than one sexual partner 
during the last 6 months constituted an increased risk 
factor for presenting any of the four STIs (Table 2).

The prevalence of coinfections among the STI clinic 
attendees was 2.0% (21/1,062): 14 CT/NG, 3 CT/MG, 
1 CT/TV, 1 NG/MG, 1 CT/NG/TV, and 1 CT/NG/MG. A 
statistically significant association was observed 
between being simultaneously CT positive and NG pos-
itive (p-value = 0.01), and patients who are NG positive 
have increased odds for infection by CT (OR = 2.43). 
From 237 patients diagnosed with any of the four STIs, 
51 previously had CT (n = 33) and/or NG (n = 36), being 
there a statistically significant association and increased 
odds of infection between having any of the four STI and 
having had previously one of the same four STI (p-value 
of < 0.01, OR = 2.07). Also, being NG positive and having 
previously had any of the four STIs were associated 
(p-value of < 0.01) with increased odds of gonococcal 
infection when patients had previously had one of those 
four STIs in their clinical history (OR = 2.08).

of cases, no statistically significant association was 
found between TV infection and any of the variables.

Table 2 describes positive cases for any of the four STIs 
under study regarding gender, age, sexual orientation, 
number of sexual partners, symptoms, and HIV status.

Regarding gender, for every infection except NG, the 
odds of infection for women were slightly higher than 
for men (OR estimates consistently higher than one). 
For NG, the opposite was observed (Table 2).

We have detected that there was a statistically sig-
nificant association between age and STI, except for 
MG; accordingly, being “< 25 years old” old constituted 
an increased risk factor for both CT and NG infections. 
A statistically significant association could also be 
established between STI and sexual orientation, 
namely with “heterosexual men” and “heterosexual 
women” presenting an increased risk for CT infections 
and “MSM” for NG infections (p-value of < 0.01 and 
0.01, respectively). In both cases (age and sexual  
orientation), the odds of infection were more than 
duplicated when compared to the reference group  
(OR = 2.07 and 2.87 for age; OR = 2.22 and 2.31 for 
sexual orientation) (Table 2).

Figure 1. A: Chlamydia trachomatis; B: Neisseria gonorrhoeae infections in “Consulta de DST Lapa”: % of positives in 
the total population, in men (heterosexual and MSM) and women, and in < 25 and ≥ 25 years old.
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Discussion

A fifth of the STI clinic attendees (n = 214, 20.2%) 
were diagnosed with at least one of the four curable 
urogenital STIs (CT, NG, MG, and TV), and the most 
frequent was CT (11.6%) (Fig. 1) and (Table  2), as 
expected, according to the literature5-8.

In 2014, a national system for the epidemiological 
surveillance of obligatory reporting diseases, including 

Concerning the existence of “symptoms”, there was 
a very high-risk of infection associated (OR = 1 7.70) 
and a strong statistically significant association 
between the presence of “discharge and/or dysuria” 
and gonococcal infection (p-value of << 0.01) 
(Table 2).

Having any of the four STIs under study and HIV 
status and syphilis provided no statistically significant 
association (p-value = 0.70 and 0.13, respectively).

Table 2. STI cases by gender, age group, sexual orientation, number of sexual partners, symptoms, and HIV status

Any of the four 
STI (237/1,062)

Chlamydia 
trachomatis 
(123/1,062)

Neisseria 
gonorrhoeae 

(78/1,062)

Mycoplasma 
genitalium 
(31/1,062)

Trichomonas 
vaginalis 
(5/1,062)

Gender

Men (n + /n, %) 156/746 (19.6)* 85/746 (11.4)* 62/746 (8.3) 21/746 (2.8)* 1/746 (0.1)

Women (n + /n, %) 58/316 (18.4) 38/316 (12.0) 16/316 (5.1)* 10/316 (3.2) 4/316 (1.3)

χ2 0.03 0.70 0.23 0.05 a

p-value 0.87 0.40 0.63 0.82 a

OR (95% CI) 1.04 (0.74, 1.46) 1.22 (0.80, 1.84) 1.20 (0.68, 2.23) 1.19 (0.53, 2.51) a

Age

< 25 (n + /n, %) 78/234 (33.3) 42/234 (17.9) 31/234 (13.2) 10/234 (4.3) 1/234 (0.4)

≥ 25 (n + /n, %) 136/828 (16.4)* 81/828 (9.8)* 47/828 (5.7)* 21/828 (2.5)* 4/828 (0.5)

χ2 27.44 11.10 15.13 0.18 a

p-value << 0.01 << 0.01 << 0.01 0.67 a

OR (95% CI) 2.49 (1.76, 3.49) 2.07 (1.35, 3.13) 2.87 (1.68, 4.86) 1.31 (0.54, 2.88) a

Sexual orientation

Heterosexual (n + /n, %) 76/391 (19.4)* 54/391 (13.8) 17/391 (4.3)* 9/391 (2.3) 1/391 (0.3)

MSM (n + /n, %) 80/355 (22.5) 31/355 (8.7)* 45/355 (12.7) 12/355 (3.4)* 0/355 (0.0)

χ2 0.42 8.90 6.16 0.19 a

p-value 0.51 < 0.01 0.01 0.65 a

OR (95% CI) 0.87 (0.59, 1.26) 2.22 (1.34, 3.77) 2.31 (1.24, 4.48) 0.74 (0.29, 1.81) a

Number of sexual partners

0-1 (n + /n, %) 61/392 (15.6)* 37/392 (9.4)* 19/392 (4.8)* 9/392 (2.3)* 1/392 (0.3)

2+ (n + /n, %) 153/669 (22.9) 86/669 (12.9) 59/669 (8.8) 22/669 (3.3) 4/669 (0.6)

χ2 4.62 1.74 1.27 1.01 a

p-value 0.03 0.19 0.26 0.31 a

OR (95% CI) 1.47 (1.05, 2.07) 1.36 (0.90, 2.08) 1.44 (0.8, 2.59) 1.64 (0.75, 3.96) a

Symptoms

No symptoms (n + /n, %) 93/607 (15.3) 64/607 (105) 19/607 (3.1)* 13/607 (2.1) 5/607 (0.8)

Symptoms (discharge and/or dysuria) (n + /n, %) 99/186 (53.2)* 44/186 (23.7)* 57/186 (30.6) 13/186 (7.0)* 0/186 (0.0)

χ2 116.31 20.25 141.25 12.97 a

p-value << 0.01 << 0.01 << 0.01 < 0.01 a

OR (95% CI) 0.16 (0.11, 0.23) 0.37 (0.24, 0.58) 17.66 (9.90, 33.02) 0.26 (0.12, 0.55) a

*Reference group: a, no statistics were performed due to a low number of cases. Each cell of Table 2 should be read as the number of positive cases in each category, 
regarding the total number of cases for that same variable in the category, and the respective percentage. E.g., the information concerning variable gender regarding CT 
infection should be read as-85 out of the total 746 men are positive for CT; which means that 11.4% of men are infected with CT; 38 out of the 316 women are positive for 
CT; meaning that 12.0% of women are infected with CT. Chi-squared test statistic for independence between gender and infection by CT is equal to 0.7, to which a p-value 
of 0.4 is associated; OR of infection by CT is of 1.22, with a 95% CI equal to (0.80, 1.84), meaning that the odds of infection by CT is estimated to be 1.22 higher among 
women than in among men (reference category); hypothesis that OR = 1 is not rejected at a 0.05 significance level, as one belongs to the 95% CI.
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consistent with previous data from the “Consulta de 
DST Lapa” (data not shown), in which this microorgan-
ism was rarely detected; thus, specificities of the 
Portuguese MG epidemiological scenario, putatively 
evidenced by our study, require disclosure.

Trichomonas vaginalis (TV) is not under surveillance in 
Portugal, similar to most countries. The “Consulta de DST 
Lapa” has been observing a decline in TV since the 90s, 
and the present prevalence of 0.5%, the lowest of the four 
curable STIs under evaluation, was not a complete sur-
prise. In addition, it is in accordance with a prevalence 
ranging between 0.6 and 1.5% described for Netherlander 
and French STI clinics6,13. It is of note that, in our study, 
men represented about two-thirds of the population, and 
men are usually considered less prone to TV infection. 
Nonetheless, a study involving Portuguese women of 
childbearing age somehow corroborates our findings, as 
a 1.0% prevalence rate was determined19. On the con-
trary, in Iran, a study performed in STI clinics only involv-
ing women reported that the overall TV prevalence was 
8.3%8, and in North America, incarcerated people preva-
lence rates varied between 2 and 47%20. Thus, the TV 
prevalence outside Europe may not parallel the European 
situation. The impact of a putative indiscriminate use of 
vaginal antiseptics or vaginosis therapeutics could be 
contributing to the apparent disappearance of the proto-
zoan; further evaluation of this phenomenon is needed.

Previous studies showed that some variables such 
as age, gender, concurrent STI, and/or number of sex-
ual partners constitute risk factors for acquiring a new 
STI3 and, in general, women were considered more 
prone to getting an STI21. However, in our study, the 
most obvious association was NG infection with men 
as described by others4.

Sexually transmitted infections (STI) were expected to 
be associated with young age21; in fact, ectocervical 
everted columnar epithelium that characterizes women 
of young age should contribute to a high-risk of acquiring 
an STI22. As such, in our study, being “< 25 years old” 
constituted an increased risk factor for both CT (p-value 
of << 0.01, OR = 2.07) and NG (p-value of << 0.01, OR 
= 2.87). This is of great concern, as nontreated infections 
can ascend to the upper genital tract and cause pelvic 
inflammatory disease and related sequelae23. For MG, 
and in line with the described by others13,14, no such 
association was observed; in our study, older people 
presented an increased risk for MG infection (OR = 1.31).

Concerning the association between urogenital STI 
and sexual orientation, being “heterosexual” constituted 
an increased risk for CT infection (p-value of < 0.01), 
while being “MSM” constituted an increased risk for NG 

CT, was implemented in Portugal. In the early years, it 
was based on clinical notification, and since 2017, it 
includes both clinical and laboratory notification (https://
sinave.min-saude.pt/). Thus, the Portuguese history of 
CT infection was short by the start of our study. However, 
prior data from this same STI clinic evidenced lower 
prevalence rates, namely 8.4% between 2000 and 
20079, and 6.0% among HIV-infected patients during the 
2009-2013 period10; thus, CT seems to be on the rise. 
This putative growth is particularly striking when our 
study was mostly based on urine samples (only 97 endo-
cervical or urethral swabs from symptomatic patients), 
which are not considered ideal for CT diagnosis in 
asymptomatic women because of its lower sensitivity 
compared to endocervical (or vaginal) swabs2; as such, 
some chlamydial (and even gonococcal) infections might 
have remained undiagnosed in women.

Neisseria gonorrhoeae (NG) has been under surveil-
lance in our country since the 1950s, but its large under-
reporting is common knowledge. It was the second most 
frequent STI in the present study with a prevalence of 7.3% 
(Fig. 1 and Table 2), a rise from the 3.1% determined during 
the 1998 and 2006 period (data not shown), and contrast-
ing to the 1.3% positivity rate determined by a Netherlander 
study6 held in a similar clinical setting. The reasons under-
lying this rise are hard to determine. Increased risky behav-
iors related to preexposure prophylaxis (PrEP) for HIV 
could be implicated, as proposed by other studies reporting 
higher rates in those patients11; however, this should not be 
the case in our study, as PrEP was only approved by 
Portuguese health authorities later in 2018. Our findings 
reinforce the need for continuous surveillance of gonorrhea 
dissemination because of the risk of antimicrobial-resistant 
strains, which have been described in our country12, and 
the putative risk of treatment failure.

Regarding MG, an STI that is not under surveillance 
in Portugal nor in other European countries, its preva-
lence was 2.9%, which is lower than the described for 
similar clinics in other countries. In fact, several 
European studies6,13-15, evidenced percentages varying 
from 3.0 to 9.8%, and it surely contrasts with the 
obtained in similar clinical settings in the United States 
(16.1% for women and 17.2% for men) and Canada 
(7.2% for women and 5.3% for men)16,17. In fact, the 
observed 2.9% MG rate is similar to the described for 
low-risk populations (2.0%)6; considering that the 
demographic and behavioral risk factors for this infec-
tion are shared with CT and NG18, it would be expected 
that the high percentages detected for the later infec-
tions would be reflected for MG too. The reasons 
underlying this low rate are hard to determine but are 

https://sinave.min-saude.pt/
https://sinave.min-saude.pt/
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Abstract

Objective: This was a retrospective analysis of the epidemiological and clinical profile of ten main skin neglected tropical 
diseases (NTDs) and appraisal of the role of dermatologists in the control and elimination of those diseases. Methods: Anal-
ysis of routine data and special investigations carried out by the Ministry of Health between 2017 and 2021, and internet 
search of published information on skin NTDs in Angola. Results: Except for yaws, all skin NTDs under review remain en-
demic. Previously unknown foci of Buruli ulcer (BU), cutaneous leishmaniasis (CL), and guinea worm disease (GWD) were 
detected in recent years. Leprosy, onchocerciasis, lymphatic filariasis, scabies, and snake bites are endemic countrywide. 
Weak laboratory services are a major constraint to confirm clinically suspected cases. The growing collaboration between 
public health workers, family doctors, and dermatologists is strengthening integrated approaches in NTDs control and elimi-
nation programs. Conclusions: The elimination of leprosy, BU, CL, and GWD as public health problems does not warrant the 
total interruption of their transmission chain over time. Effective case diagnosis and epidemiological surveillance are key 
strategies to control and eliminate skin NTDs. In addition to patient centered disease diagnosis and management, dermatol-
ogists must actively support field investigations, innovative training programs, and advocacy on skin NTDs.

Keywords: Angola. Skin-related neglected tropical diseases. Dermatology. Health services. Epidemiology.

Resumo

Objectivo: Análise retrospectiva do perfil epidemiológico e clínico de dez principais Doenças Tropicais Negligenciadas (DTNs) 
cutâneas e avaliação do papel do dermatologista no controle e eliminação dessas doenças. Método: Análise dos dados de 
rotina e investigações especiais realizadas pelo Ministério da Saúde entre 2017 e 2021, e busca na internet das publicações 
efectuadas sobre as DTNs cutâneas em Angola. Resultados: Salvo o pian (ou yaws), todas as DTNs consideradas no estudo 
permanecem endêmicas no país. Focos previamente desconhecidos de úlcera de Buruli (UB), leishmaniose cutânea (LC) e 
doença do verme da Guiné (DVG) foram detectados nos últimos anos. A hanseníase, a oncocercose, a filariose linfática, a 

https://crossmark.crossref.org/dialog/?doi=10.24875/PJDV.23000060&domain=pdf
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www.portuguesejournalofdermatology.com
http://dx.doi.org/10.24875/PJDV.23000060


163

L.P. Almeida-Voumard et al. Skin-related neglected tropical diseases

Introduction

Skin-related neglected tropical diseases (NTDs) 
remain a major public health challenge in Angola, pre-
vailing in poor social settings with reduced access to 
healthcare, education, water, and sanitation services. 
Information on these infectious diseases is scarce and 
fragmented, calling for a knowledge review on their 
epidemiological and clinical dimensions to better iden-
tify corrective measures regarding case detection, con-
trol, and elimination strategies1-3.

Angola is a large country, with an area of 1,246,700 km2, 
divided into 18 provinces and 164 municipalities, 
located on the South Atlantic coast of West Africa, 
between Congo and Namibia, bordering the Democratic 
Republic of Congo (DR Congo) and Zambia to the east. 
Population estimate was 33.9 million in 2021, including 
46% of children aged 0-14 years; an estimated 45% of 
people had access to health services and 42% to 
potable water in 20183.

The objective of this review is to document and ana-
lyze data collected from 2017 to 2021 by Ministry of 
health (MOH) as well as published information on the 
status of ten main skin-related NTDs.

Another purpose is to highlight the current and poten-
tial contribution of Angolan dermatologists to clinical, 
epidemiological, and educational activities to public 
health programs related to skin NTDs.

Methods

The following ten skin NTDs were included in the 
review: leprosy (Hansen’s disease); lymphatic filariasis 
(LF); onchocerciasis; guinea worm disease (GWD or 
dracunculiasis); cutaneous leishmaniasis (CL); Buruli 
ulcer (BU); deep mycoses, including mycetoma,  
sporotrichosis and others; scabies; yaws (better 
known as “bouba” in Angola); and snakebites and 
envenoming.

This is a retrospective analysis of the documents and 
records collected from 2017 to 2021 by the National 
directorate of public health (DNSP), complemented by 
data on skin-NTDs from field investigations, geograph-
ical mapping, and other sources of information, includ-
ing WHO reports.

Results

The 2017-2021 administratively reported cases of 
skin-NTDs are presented in table 12,3. Most were diag-
nosed on a clinical basis. Laboratory examinations 
such as microscopy of blood smears and of skin prepa-
rations stained with Giemsa, Ziehl-Neelsen procedure 
and/or other special colorations, cultures, and histo-
pathological analyses of biopsy material were per-
formed in a minority of cases, as functional laboratory 
facilities and histopathology services are inadequate 
outside of the most populated provinces, such as 
Luanda, Huila, and Huambo.

Polymerase chain reaction (PCR) tests performed in 
reported and published cases of LF, BU, and CL were 
all carried out in foreign recognized laboratories. Rapid 
immunological screening tests to detect yaws (SD 
Bioline Syphilis 3.0 and dual path platform Syphilis 
Screen and Confirm assay) were used to test clinically 
suspected cases. The Alere™ Filariasis test strip (FTS) 
was used in LF mapping surveys and to monitor the 
qualitative detection of Wuchereria bancrofti3.

Leprosy (Hansen’s disease)

In 2005, the prevalence rate of leprosy level passed 
below the level of one case per 10,000, reaching the 
goal of “leprosy elimination as a public health problem”, 
as defined by the WHO4. As shown in figure  1A, the 
number of newly detected cases decreased from 4272 
in 2002 to 431 in 2012, with yet a high proportion of 
new cases in children under 15  years (12.8%), and 

sarna e as picadas de serpentes são endêmicas em todo o país. Fracos serviços de laboratório constituem uma grande 
limitação para confirmar casos clinicamente suspeitos. A crescente colaboração entre profissionais de saúde pública, médicos 
de família e dermatologistas fortalece abordagens integradas nos programas de controle e eliminação de DTNs. 
Conclusões: A eliminação da hanseníase, da UB, da LC e da DVG como problemas de saúde pública não garante a inte-
rrupção total de sua cadeia de transmissão ao longo do tempo. O diagnóstico acertado dos casos e a vigilância epidemioló-
gica são estratégias chaves para controlar e eliminar as DTN cutâneas. Além do diagnóstico e tratamento das DTNs 
centrados no paciente, os dermatologistas devem apoiar mais activamente a advocacia, as investigações de campo, e os 
programas de formação inovadores em DTNs cutâneas.

Palavras-chave: Angola. Doenças tropicais negligenciadas relacionadas com a pele. Dermatologia. Serviços de saúde. Epi-
demiologia.
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multi-bacillary cases (MB) (69.3%), suggestive of con-
tinuous disease transmission in affected communities5. 
From 2012 onward, the number of newly annually 
reported cases increased again progressively to 605 in 
20176 and to 797 in 20217, accompanied by a concom-
itant increase in the proportion of new pediatric, G2D 
and MB cases (Table 1); 75% of all cases were males 
and 25% were females8; the disease was endemic in 
all provinces, with 82% of all reported new cases con-
gregated in nine provinces, including Luanda8 (Fig. 1B).

Filariasis

Notification of onchocerciasis is mandatory but most 
reported cases are not confirmed by microscopy of skin 
snip biopsies. The first mapping of onchocerciasis was 

performed in 2002 using the rapid epidemiological 
mapping for onchocerciasis (REMO) method assessing 
the number and percentage of villages with people 
presenting Onchocerca skin nodules in a given area9,10. 
In 2015, the REMO assessment was complemented by 
surveys using skin snip biopsies. In 2021, the WHO 
reported 48 municipalities (29%) as endemic, distrib-
uted in 10 provinces, with the highest prevalence rates 
in Bie, Huambo, and Cuando Cubango3,11 (Fig. 2A). The 
status of the remaining 116 municipalities is unknown 
and requires further investigations.

LF scrotal hydrocele and limb lymphedema are not 
subject to mandatory notification. National mapping of 
LF was carried out from 2015 to 2017 in three phases, 
using the FTS (Alere™). The 2021 WHO data showed 
LF endemicity in 38 municipalities (23.2%) distributed 

Table 1. Reported cases of skin‑related neglected tropical diseases 2017‑2021, National Directorate of Public Health

S‑NTDsS‑NTDs 20172017 20182018 20192019 20202020 20212021 Endemic areasEndemic areas

Leprosy
– Newly detected cases
– Rate/million pop
– Cases under treatment
– Prevalence rate/million population
–  New child cases 

(% of new cases)
–  New cases with G2D  

(% of new cases)
–  Multi‑bacillary new cases 

(% of new cases)

605
20.31
1018
34.18

35
(5.8)
98

(16.2)
578

(95.5) 

847
27.49
1070
37.73

68
(8.0)
145

(17.1)
795

(93.9)

721
22.66
1070
33.62
116

(16.1)
112

(15.5)
637

(88.3)

422
12.84
1870
56.90

56
(13.3)

20
(4.7)
361

(85.5)

797
23.90
1785
53.00

93
(11.7)
187

(23.5)
681

(85.4)

All 18 provinces (2021) 

Onchocerciasis
– New cases 603 238 288 838 1110

48 municipalities (29.3%) in  
10 provinces (2021)

Lymphatic filariasis
– New cases of lymphedema/hydrocele No data No data No data No data No data

38 municipalities (23.2%) in  
12 provinces (2021)

Guinea worm (dracunculiasis)
– New cases 0 1 1 1 0

3 municipalities in Cunene 
province (2018‑2020) 

Cutaneous leishmaniosis
– PCR confirmed cases
– Suspected cases

2
53

0
19

0
0

0
0

0
0

Londuimbali municipality in 
Huambo province (2017)

Buruli ulcer
– PCR confirmed cases 0 0 0 0 3

Mbanza Congo municipality in 
Zaire province (2021)

Deep mycoses
– New cases No data No data No data No data No data

Sporadic cases countrywide

Scabies
– Cases 13,2747 52,983 54,996 15,738 No data

Countrywide

Yaws
– Cases 0 0 0 0 0

Unknown current status

Snakebites
– Cases
– Deaths

No data
No data

No data
No data

No data
No data

522
35

581
41

Countrywide, data from 
 14 provinces
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in 12 provinces (Fig.  2B), and a disease prevalence 
ranging from 1% to 12%. Onchocerciasis and LF were 
coendemic in 15 municipalities and 7 provinces3,11. In 
2020, the WHO estimated the total population requiring 
mass administration of ivermectin and albendazole (IA) 
to be 3,819,439; and 33 of the 38 LF endemic munici-
palities had started to implement IA mass drug admin-
istration/MDA) programs12.

The prevalence of Onchocerca volvulus, W. ban-
crofti, and Loa Loa infections was also assessed in 
Bengo province in 2017 and 2020 with a combination 
of clinical, serological, and DNA diagnostics13,14. 
Overall, low levels of endemicity with variable overlap-
ping distributions were observed in 22 communities. 
Onchocerciasis prevalence was 5.3% in eight commu-
nities and LF-related lymphedema and/or hydrocoele 
were found in 27 individuals (1.7%).

GWD or Dracunculiasis

Angola, not known for GW cases, reported from 2018 
to 2020 three PCR confirmed cases of human GWD 
infection15. All cases were found in three chronically 
drought affected municipalities of Cunene province, 
bordering Angola with Namibia16 (Fig.  3A). The first 
case (Fig.  3B) was detected in 2018 through a 

nationwide GWD case search carried out during a 
national immunization campaign against measles and 
rubella17.

Alongside the reported cases of human infections, 
the detection in 2022 in the same province of eight 
cases of GWD infections in dogs (Fig. 3C) was a finding 
of particular importance3.

Cutaneous leishmaniasis

The first confirmed cases of CL in Angola were 
reported in 1969 by Bréchet at the Caluquembe mis-
sionary Hospital, in two patients hailing, respectively, 
from Huila and Cuanza Sul provinces18 (Fig. 4A). The 
patient from Cuanza Sul presented with multiple infil-
trated lesions, nodules, and some ulcers, which were 
initially misdiagnosed and treated as atypical leproma-
tous leprosy, until the correct diagnosis of CL was 
clearly established by histopathological examination of 
the ear lesion (Fig. 4B).

In 1994, Jimenez et al.19 published the case of a 
26-year-old man with no history of travel outside 
Angola who consulted and presented in Spain with 
typical symptoms of visceral leishmaniasis. The par-
asite was isolated and biochemically characterized as 
Leishmania infantum. According to Jimenez et al., this 

Figure 1. Leprosy in Angola. A: profile of newly detected cases, 2002‑2021. B: provinces with 82% of all reported new 
cases in 2021.

BA
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was the first report of L. infantum identified in Africa, 
south of the equator.

Between 2017 and 2019, 71 clinically suspected cases 
of CL were identified through active community case 
detection in the municipality of Londuimbali in Huambo 

province20. Most of the lesions observed (88.7%) in those 
cases were round or oval painless ulcers located in 
exposed areas (Fig. 4C), showing a reddish and firm base, 
often covered with crusts, with elevated and well-defined 
borders. Material from three biopsies was sent for 

Figure 3. Guinea worm. A: cunene province, bordering Angola with Namibia. B: human GWD. C: canine GWD (back leg).

B CA

Figure 2. Mapping of filariasis endemicity, 2021. A: onchocerciasis. B: lymphatic filariasis.

BA
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molecular analysis to the Lisbon Institute of Hygiene and 
Tropical Medicine; two of the samples, from patients aged 
18 and 26  years, were reported as PCR positive for 
Leishmania spp. DNA21. Laboratory investigations were 
not carried out in other clinically suspected cases.

Dogs are known as a main reservoir for human infec-
tion. In 2014, a serological and molecular survey of 
Leishmania infection was carried out in 103 dogs in the 
capital city of Luanda, by Vilhena et al.22. One autoch-
thonous dog was found PCR positive for L. infantum, 
Canine leishmaniosis (CanL).

Buruli ulcer

In 1998, Bär et al.23 published the first reported 
Angolan case of BU, a 2.5-year-old boy from Bengo 

province (Fig.  5A) referred to Germany for diagnosis 
and treatment of severe malnutrition (Kwashiorkor) and 
of a large thoracic chronic ulcer. Mycobacterium ulcer-
ans was identified from the ulcer by histological exam-
ination, PCR, and culture.

In 2003, 27  cases were reported among Angolan 
refugees24, diagnosed and treated at the Kimpese 
Hospital, Bas-Congo region, DR Congo. In 2018, a joint 
Angolan MOH/WHO team went on a fact-finding mis-
sion and reported the presence in the same institution 
of nine patients with BU, hailing from the northern prov-
inces of Angola25 (Fig. 5A). Following the resolution of 
the internal conflict in 2002, the cross-border move-
ment of goods and people between Angola and the DR 
Congo, still highly endemic to BU26, returned to a com-
plete normalization.

Figure 4. Cutaneous leishmaniasis. A: provinces of Cuanza‑Sul, Huíla, and Huambo. B: case from Cuanza Sul showing 
multiple ear infiltrations and nodules. C: ulcer in a case from Londuimbali, Huambo province.

B CA

Figure 5. Buruli ulcer endemicity, 1998‑2021. A: Bengo, Uíge, Malange, and Zaire provinces where cases have been 
reported. B and C: cases from Zaire province, 2021.

B CA
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In 2018, another report26 described two laboratory- 
confirmed cases, most likely acquired in Kafufu/
Luremo villages located in the Malange province 
(Fig. 5A), along the Cuango river bordering North and 
East Angola with the DR Congo. These patients were 
living close to potentially contaminated aquatic envi-
ronments, where artisanal alluvial mining activities 
are widespread, a factor considered as a risk factor 
for acquiring BU26,27.

In 2021, a MOH/WHO team, including a dermatolo-
gist, carried out a cross-border investigation in three 
border municipalities of Zaire and Uíge provinces, to 
actively search for cases of BU, leprosy, yaws, GWD, 
and African Human Trypanosomiasis. The mission 
detected a high number of common dermatoses, a case 
of leprosy and three autochthonous new BU cases in 
Mbanza Congo municipality, Zaire province (Fig 5A-C), 
all confirmed by PCR28. Angola was recognized in 2021 
by the WHO as a new endemic country for BU.

Deep fungal infections

The epidemiology of these infections is poorly 
known due to weak laboratory services and lack of 
mandatory notification. Sporadic cases of mycetoma, 
chromoblasto-mycosis, sporotrichosis, and African 
histoplasmosis – occasionally associated with HIV/
AIDS (Fig.  7B) – occur countrywide and often end  
up referred at an advanced stage for diagnosis and 
treatment to provincial hospitals and/or dermatology 
services29.

Scabies

Scabies is widespread in Angola (Table 1) but largely 
underreported and its real burden and distribution is 
largely unknown. Subnational data show many cases 
and frequent outbreaks reported in southern provinces, 
in areas particularly affected by drought and poverty. 
Scabies is the most common skin NTD diagnosed in 
dermatology outpatient services29, often associated 
with bacterial infection (Fig. 6A) and, in crusted scabies 
cases, with HIV/AIDS (Fig. 6B and C).

Yaws/Bouba

Angola is among the countries known to have been 
endemic for yaws in the 1950s, but its current status is 
unknown30. In 2021, an integrated skin NTD survey, 
including a search for yaws, was carried out in the 
northern provinces of Zaire and Uíge, combining clini-
cal examination and the use of rapid screening tests in 
76 suspected cases. None tested positive for yaws27.

Snakebite envenoming

In 2020 and 2021, a total of 14 provinces reported, 
respectively, 522 and 581 cases of snakebites with 35 and 
41 deaths (6.7%/7.1%) (Table 1). Most cases were notified 
in northern and central provinces, namely, Uíge, Cabinda, 
Cuanza Norte, Cuanza Sul, and Benguela. No single case 
was notified in the capital city of Luanda. Under-reporting 
of snake bite incidence and mortality is common.

Figure 6. Scabies. A: scabies with secondary skin infection in a child from Huila province. B and C: crusted 
(Norwegian) scabies in an HIV/AIDS patient successfully treated with ivermectin and permethrin.

B CA
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Discussion

Poor community knowledge on skin NTDs, late or 
missed diagnoses by health workers and limited access 
to laboratory confirmation of suspected cases are key 
challenges to overcome. At a time of renewed national and 
international efforts to control and eliminate skin-NTDs1,3, 
there is a dire need to improve knowledge on their burden 
and geographical distribution, by improving integrated sur-
veillance, field surveys, and clinical investigations.

Dermatologists are key actors in fighting the neglect 
affecting skin-NTDs, offering expertise in the differen-
tial diagnosis of skin lesions such as discolored 
patches, nodules, and ulcers, facilitating the access to 
specific laboratory examinations, and helping in man-
aging rare and/or difficult cases (Fig. 7A and B).

Since 2002, a growing number of national dermatolo-
gists have been trained locally and abroad, reaching a 
total of 37 in 2021, distributed in six provinces31. Some 
are already engaged in contact tracing, integrated clinical 

Figure 8. A: LF scrotal hydrocele. B: filariasis lymphoedema with scarification scars.

BA

Figure 7. A: histoid leprosy. B: african histoplasmosis in a patient with HIV/AIDS. C: dermatologist involved in 
community information, education and mobilization activities.

B CA
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surveys, and diseases monitoring as well as capacity 
building and community mobilization activities (Fig. 7C).

Strengthened laboratory services including SOPs, 
direct microscopy, improved access to rapid tests, and 
PCRs are essential to confirm suspected cases, as the 
clinical diagnosis of skin-NTDs can be challenging, 
particularly for early-stage lesions1,32.

The collection of quality data on skin-NTDs, on which 
programmatic decisions should be based, is a well-rec-
ognized challenge. For a number of reasons, most data 
set are incomplete and fragmented. Mandatory notifica-
tions, required currently only for leprosy and onchocer-
ciasis, should include ideally all skin-NTDs. According 
to the national epidemiologic bulletin33, only 79.6% of 
the expected provincial reports were received at the 
central level (DNSP) in 2021. Most data entries and 
analysis at the periphery are still paper-based, leaving 
ample room for mistakes and omissions.

The recommended WHO digital data platform “district 
health information system version 2”1 is being tested for 
leprosy, but not yet in routine use3. Its accelerated intro-
duction should be given special attention to improve 
qualitatively and quantitatively the registration and mon-
itoring of skin NTDs and to streamline the use of data 
for integrated program planning and implementation.

Disease mapping is a powerful tool to understand 
and monitor the geographic distribution of skin-NTDs, 
helping to orient integrated program planning, training 
of health workers, field investigations, treatment strat-
egies, and drug’s logistic, including anti-venom sera. 
Our data show significant geographic variations of skin-
NTDs endemicity, ranging from a single province for 
GWD (Fig.  3A), to all provinces for leprosy (Fig.  1B). 
Multiple skin-NTDs are coendemic in many communi-
ties, municipalities, and provinces.

As observed in other countries6, the COVID-19 pan-
demic negatively affected the functioning of health ser-
vices and public health programs, leading in 2020 to a 
reduction in the number of newly detected and reported 
skin-NTD cases (Table 1).

Skin-related NTDs, and leprosy in particular, have 
historically been studied and managed in Angola by 
leprologists and public health specialists through sci-
entific missions. The “vertical” control program with 
leprosaria and mobile teams, established in 1958, was 
integrated in 2002 in the primary health-care system34 
with positive results (Fig.  1A). Leprosy services were 
however later negatively impacted by dwindling clinical 
and program management expertise as well as fund-
ing, a trend favorably compensated by the expanding 
number of trained dermatologists31.

The persisting low-grade transmission of leprosy fol-
lowing its “elimination as a public health problem” calls 
meanwhile for further epidemiological and clinical 
investigations to detect where and why the elimination 
process is not moving forward. The relatively high pro-
portion of G2D in newly detected cases reflects a delay 
in disease detection, resulting from low community 
awareness, delay in seeking care, weak active case 
finding and contact tracing, and/or limited capacity of 
the health system to early recognize leprosy6. 
Furthermore, in 2021, Angola’s rates of new cases 
detection (23.09/million population), disease preva-
lence (53.00/million), new cases in children below 
15  years (5.96/million), and new cases with G2D 
(5.41/million) were much higher than the respective 
rates for the African Region (18.01/million: 24.3/million; 
4.34/million; 2.78/million)7.

Angola is considered by the WHO as a priority coun-
try for onchocerciasis and LF control and elimination12, 
but available data and studies are scarce and limited 
to monitor the burden of those diseases. LF is an avoid-
able, debilitating, disfiguring vector-borne disease, 
caused by W. bancrofti infection. Most infections occur 
during childhood and are initially asymptomatic. Scrotal 
hydrocele and limb’s elephantiasis (Fig. 8A and B) are 
the visible clinical consequences of the chronic lym-
phatic vessel damage. Late diagnosis and treatment of 
these conditions are common. As an example, the 
16-year-old girl shown in (Fig.  6B) presented early 
signs of lymphedema at the age of 12, and was treated 
for various conditions, including with traditional skin 
scarification, until a dermatologist made 4  years later 
the correct – laboratory confirmed – diagnosis of LF 
infection.

GWD, a crippling parasitic disease today on the 
verge of global eradication, was highly endemic in 20 
countries in the mid-1980s. As a result of extensive and 
sustained control and elimination activities, only 
15 cases were globally reported in 2021, including eight 
cases from Chad, one from Ethiopia, two from Mali, and 
four from South Sudan35.

While Angola was declared by the WHO in 2020 as 
a newly endemic country for GWD, neighboring Namibia 
has never been endemic and has been certified free of 
the disease in 199915. The two countries have set a 
good example of active cross-border collaboration for 
GWD case detection, surveillance, and follow-up15-17.

The detection in 2022 in Cunene province of eight 
cases of GWD infections in dogs, despite the imple-
mentation of all classical public health control and elim-
ination strategies, set a particular challenge regarding 
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the elimination of the disease in humans. A  similar 
situation has been observed in Chad and Mali, where 
enhanced access to safe drinking water, education, 
surveillance, case containment, vector control, and 
monetary incentives for reporting cases have failed so 
far to prevent the circulation of Dracunculus Medinensis 
in dogs35.

While visceral and CL are endemic in North, West, 
and East Africa, very little is known about the transmis-
sion of the disease in Angola and other Southern 
African countries36. Canine leishmaniosis, a global zoo-
nosis acting as a reservoir for human infections, is 
endemic in more than 70 countries in Europe, North 
Africa, Asia, and America, but information on its status 
in Southern Africa is very limited22. Further epidemio-
logical and clinical investigations are required to better 
define the burden and distribution of CL in Angola.

First described in Australia in 1948, BU is an infection 
of particular importance in West and Central Africa25,37. 
BU is caused by M. ulcerans, an environmental bacte-
rium producing the mycolactone toxin causing exten-
sive tissue damage and inhibition of the immune 
response. The exact mode of transmission of M. ulcer-
ans remains uncertain. BU starts clinically with a pap-
ule, nodule, plaque, or edematous lesion that eventually 
progress to a chronic indolent necrotizing disease of 
the skin, subcutaneous tissue, and sometimes bone. 
Atypical forms can be confounded with other causes of 
skin ulcers and PCR testing is thus required to confirm 
the clinical diagnosis32.

Yaws, or bouba as known locally, is a non-venereal 
treponemal infection affecting mostly children under 

15 years of age, caused by Treponema pallidum ssp. 
pertenue, leading to skin, bone, and cartilage lesions. 
Despite its currently unknown status, yaws should not 
be forgotten as its endemicity persists in the neighbor-
ing DR Congo and in the Congo Republic. Further 
investigations, especially in border municipalities, are 
required to detect its eventual presence in Angola 
especially in poor communities living at the “end of the 
road,” far from health services30.

Although Scabies and other ectoparasitosis have 
been added in 2017 by the WHO to the list of skin-re-
lated NTDs, theses common diseases are not yet for-
mally integrated into the national NTD control program. 
Formal assessments of the local burden of scabies will 
allow to better identify the areas which would benefit 
of Ivermectin MDA. While the management of scabies 
is relatively simple and inexpensive, the access to qual-
ity medications is limited in many peri-urban and rural 
areas. A potential impact on scabies of Ivermectin cur-
rently given in mass drug administration (MDA) pro-
grams to control filariasis in endemic municipalities3,12 
would deserve further studies.

Snakebites incidence in Angola is unknown, but 
probably high if we consider available data from DR 
Congo, where between 120 and 450 bites/100,000 
inhabitants/year are recorded38

. According to Ceriaco 
and Marques39, more than 120 species of snakes have 
been identified so far in Angola, including 34 potentially 
harmful to humans. The big vipers belonging to the 
Bitis species (Fig.  9A), spitting Naja nigricollis, and 
Mamba (Dendroaspis) species are reported as those 
biting most frequently, causing often severe skin lesions 
or fatal envenomation38. Beside systemic manifesta-
tions, local pain and lesions such as swelling, blisters, 
bleeding, and tissue necrosis are common (Fig.  9B). 
Dermatologists tend to see few snakebites as many 
cases either do not reach health facilities, or are 
referred directly to emergency surgery or medicine 
services.

Conclusion

Except for yaws – whose status is presently unknown 
but which should not be forgotten – all skin NTDs 
included in our review remain endemic locally or coun-
trywide. As observed for leprosy, BU, CL, and GWD, 
elimination of those diseases as a public health prob-
lem does not warrant total interruption of transmission 
with time.

Epidemiological searches carried out in recent years 
have revealed unknown foci of BU, CL, and GWD.

Figure 9. Snakebites. A: bitis gabonica as cover picture 
of “Snakes in Angola” from Paula Oliveira. B: status 
after extensive surgical debridement of necrotic tissue, 
compatible with snakebite of Bitis or Naja species.

BA
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The search and detection in dogs of GWD and leish-
maniasis are of critical importance, given their known 
implications as reservoir for the transmission of those 
diseases to humans.

Leprosy remains endemic in all provinces with, since 
2012, a stagnant elimination process requiring special 
attention. Interest and investment in operational 
research are essential.

The incorporation of CL, yaws, deep fungal infec-
tions, scabies, snakebites, and envenoming in the 
national NTD master’s plans should lead to a better 
assessment of the burden and distribution of those 
diseases and improve case management.

As stakeholders of the coalition working for the con-
trol and elimination of skin NTDs, Angolan dermatolo-
gists save wasted resources caused by missed and late 
diagnosis of skin NTDs. They are called on to support 
more actively integrated approaches related to advo-
cacy, disease surveillance, field investigations, and 
capacity building activities40,41.
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Abstract

Mycosis fungoides (MF) is the most prevalent type of primary cutaneous T-cell lymphoma (CTCL), which is considered a great 
imitator due to the wide spectrum of its clinical manifestations that can mimic numerous skin disorders. MF can also resemble 
a wide range of dermatoses on histopathological and clinicopathological bases. The various clinical and histopathological 
manifestations of MF often lead to missing or delaying the diagnosis, which leads to a poorer prognosis as a consequence. 
In this article, we presented a comprehensive review of the clinical presentations and differential diagnoses of the clinical, 
histopathological, and clinicopathological variants of MF with a focus on the histopathologic manifestations of each variant.

Keywords: Cutaneous lymphoma. Cutaneous T-cell lymphoma. Mycosis fungoides. Mycosis fungoides variants. Skin cancer.

Resumo

A micose fungóide (MF) é o tipo mais prevalente de linfoma cutâneo primário de células T, que é considerado um grande 
imitador devido ao vasto espectro das suas manifestações clínicas e ainda porque a MF pode assemelhar-se a uma vasta 
gama de dermatoses com idênticas bases histopatológicas e clinicopatológicas. As várias manifestações clínicas e histopa-
tológicas de MF conduzem frequentemente a uma falta ou atraso no diagnóstico, o que leva a um prognóstico mais pobre.
Neste artigo, apresentámos uma revisão abrangente das apresentações clínicas e diagnósticos diferenciais das variantes 
clínicas, histopatológicas e clinicopatológicas de MF com enfoque nas manifestações histopatológicas de cada variante.

Palavras-chave: Linfoma cutâneo. Linfoma cutâneo de células T. Micose fungoide. Variantes de micose fungoide. Cancro da pele.
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Introduction

Mycosis fungoides (MF) is the most common type of 
CTCL, which represents about 50% of all primary cuta-
neous lymphomas1,2. It was first described by Jean 
Alibert in 18062.

MF affects mainly adults, mostly males2. Black 
populations have a higher rate of MF and worse 
prognosis3.

Atypical cerebriform lymphocytes in the epidermis 
and superficial dermis are the main histopathologic 
feature of MF4,5, but, as some skin disorders have 
similar histopathological features, this may lead to 
misdiagnosis6. Therefore, the diagnosis of MF is a real 
challenge to physicians and needs an association 
between clinical and histopathological examinations, 
as many skin disorders may mimic the various vari-
ants of MF1,6,7.

This article provides a comprehensive review of MF 
variants with a focus on their differential diagnoses and 
distinct characteristics to approach the most likely diag-
nosis of each variant.

Classification and variants

Aside from classic MF, many clinical, histopatho-
logic, and clinicopathologic variants of MF have been 
reported (Table  1)4,8. Since the majority of variants 
exhibit a clinical behavior comparable to that of clas-
sic MF, they are not classified separately in recent 
classifications1. Only folliculotropic MF (FMF), page-
toid reticulosis (PR), and granulomatous slack skin 
(GSS) are recognized as distinct variants of MF in 
the World health organization: European Organization 
of Research and Treatment of Cancer (WHO-EORTC) 
classification due to their distinct clinicopathologic 
features, clinical behavior, and/or prognosis1.

Classic MF

Classic MF, also known as Alibert–Bazin type of MF, 
is the most reported type of this CTCL1,2,6. It represents 
about 90% of all MF cases and accounts for approxi-
mately 4% of all non-Hodgkin lymphomas2,6.

Males are more frequently affected9, typically adults 
in their 5th-6th decade9.

It is classified into three stages that include patch, 
plaque, and tumor stages6. Asymmetric telangiectasias 
and erythematous macules are the clinical manifesta-
tions of patch-stage MF6, which typically involves 
sun-protected areas like the breast (in female patients), 

buttocks, and trunk and extremities6. The plaque stage 
is usually characterized by erythematous, reddish- 
brown, or scaling lesions6. The last stage is character-
ized by nodules ≥ 1 cm6.

The stage of classic MF determines its prognosis9. 
Early-stage patients have an excellent prognosis and a 
survival rate comparable to that of age, sex, and race-
matched individuals9, whereas advanced-stage patients 
over 60 years old are considered with a poor progno-
sis9. Anyway, most MF patients have a slow clinical 
progression over years or decades9.

The histopathological hallmark in the patch stage 
is the proliferation of large pleomorphic lymphocytes 
at the dermal-epidermal junction, focal parakeratosis, 
and papillary dermis fibrosis6. The plaque stage 
highly resembles the patch stage and reveals inter-
surface vascular changes like infiltration of the upper 
dermis by lymphocytes, which characteristically have 
hyperchromatic nuclei and nuclear membranes which 
are convoluted, in addition to Pautrier’s microab-
scesses6. Neoplastic lymphocytes are widely distrib-
uted throughout the dermis in dense sheets at the 
tumor stage6.

Many disorders can be considered differential diagno-
ses of classic MF, such as perioral dermatitis, seborrheic 
eczema, palmoplantar eczema, dyshidrotic eczema, 
atopic eczema, contact dermatitis, tinea corporis, tinea 
pedis, psoriasis, and parapsoriasis10.

Clinical variants

Hypopigmented MF

Hypopigmented MF is an uncommon clinical variant 
characterized by hypopigmented-to-achromic papules 
and macules without atrophy, sometimes with vitili-
go-like lesions, in addition to patches ranging from 
small-size to large-size lesions8,11.

Hypopigmented MF can be the only MF manifestation 
or coexist with classic MF lesions or other variants4. 
Lesions are mainly distributed on the trunk, extremities, 
and buttocks and may be associated with pruritus11.

Hypopigmented MF is considered one of the com-
monly reported variants in children, although cases 
have been reported in adults too8. Dark-skinned indi-
viduals and Asians are commonly affected by hypopig-
mented MF4,8. Despite it is believed to have no gender 
predilection, some studies observed remarkable female 
predominance11.

The prognosis is typically excellent, at least com-
pared to classic MF11.
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Hypopigmented MF lesions are indistinguishable 
histopathologically from classic MF4. Some of the 
most common features include focal parakeratosis, 
lymphocytic infiltration in the upper dermis, slight or 
no spongiosis, and a variable number of lymphocytes 
at all levels of the viable epidermis disposed of as 
single units and episodically in small collections11. 
Pautrier microabscesses are rarely observed11. Other 
features involve slight psoriasiform epidermal hyper-
plasia, vacuolar alteration of the dermal-epidermal 
junction mimicking an interface dermatitis, scattered 
dyskeratotic keratinocytes, folliculotropism, and mela-
nin incontinence associated with melanophages in the 
papillary dermis11.

The differential diagnoses may include sarcoidosis, 
atopic dermatitis, leprosy, pityriasis alba, pityriasis ver-
sicolor, pityriasis lichenoides (PL) chronica, vitiligo, 
syphilis and other treponematoses, lichen sclerosus, 
postinflammatory hypopigmentation, idiophatic guttate 
hypomelanosis, onchocerciasis, hypomelanosis of Ito, 
and halo nevus11.

Erythrodermic MF (EMF)

In erythrodermic MF (EMF), patients with the classic 
histopathologic findings of MF develop generalized 
erythroderma but with no diagnostic criteria of Sézary 
syndrome (SS), namely with the absence of blood 
involvement typical of SS2,8,12. Additionally, they have a 
lower occurrence of lymphadenopathy12. Anyway, SS 
is the main differential diagnosis of EMF8.

Generalized erythroderma is considered a progres-
sion of typical patch or plaque lesions of classic MF, 
but in some cases, erythroderma arises de novo2,12. 
Pruritus is often present, and in rare cases, it may 
occur before the onset of the skin eruption12.

Patients with EMF and Sézary syndrome had a poor 
overall prognosis12, very particularly patients with 
erythroderma who have skin tumors12.

Histopathological findings of EMF reveal classic fea-
tures of MF with absent or a low amount of circulating 
neoplastic lymphocytes2. However, epidermotropism is 
not present in some EMF cases12.

Papular MF and pityriasis lichenoides-like MF

Pityriasis lichenoides-like MF (PL-like MF) is rare 
and occurs as a distinct variant of MF with a good 
prognosis presenting as localized or widespread ery-
thematous scaly papules but without spontaneous 
regression of the lesions compared to PL4,13,14. PL-like 
MF is commonly reported in young patients and less 
in adults and children4,13.

Papular MF was primarily characterized in 2005 
based on criteria including papules with histopathologic 
features of MF, spontaneous regression of lesions, and 
no additional evidence of lymphomatoid drug reaction 
or MF4. The prognosis is good in case there was no 
previous history of patches or any other clinical char-
acteristics of MF; otherwise, the prognosis is bad if 
there is a previous history of patches or clinical features 
of MF13.

Papular MF lesions are presented as chronic and 
papular eruptions mainly located on the trunk and limbs 
with symmetric distribution13.

Table 1. The clinical, histological, and clinicopathologic 
variants of MF

Clinical variants

Hypopigmented MF

Erythrodermic MF

Papular MF and pityriasis lichenoides-like MF

Unilesional (solitary) MF

MF palmaris et plantaris

Ichthyosiform MF

Vegetating/papillomatous MF (acanthosis nigricans-like MF)

Erythema annulare centrifugum and erythema gyratum repens-
like MF

Invisible MF

Clinicopathologic variants

Folliculotropic MF

Bullous and vesicular MF

Poikilodermatous MF

Pagetoid reticulosis (Woringer-Kolopp disease)

MF with eruptive infundibular (epidermoid) cysts

Syringotropic MF

Granulomatous slack skin

Hyperpigmented MF

Anetodermic MF

Verrucous MF

Psoriasiform MF

Dyshidrosis-like vesicular eruption

Pigmented purpuric dermatosis-like MF

Pustular MF

Histopathologic variants

Granulomatous MF

Interstitial MF

MF with large-cell transformation
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pustular, vesicular, annular, verrucous, dyshidrotic, pso-
riasiform, hyperpigmented or ulcerative lesions, and 
nail dystrophy4.

Histopathological features are typical of MF, but 
spongiosis may be more distinct in MFPP, which 
makes it challenging to differentiate MFPP from spon-
giotic dermatitis4.

Differential diagnoses of MFPP may include palmo-
plantar psoriasis, hand eczema, contact dermatitis, 
hyperkeratotic lichen planus, secondary syphilis, der-
matophytosis, and verrucae18.

Ichthyosiform MF

Ichthyosiform MF is uncommon and generally pres-
ents as dry, diffuse, and scaling skin with well-cir-
cumscribed scaly patches or flat plaques, with a 
pattern resembling ichthyosis vulgaris’s cobble-
stones4,8. Lesions are typically located on the trunk 
and extremities and can be associated with other 
variants of MF, particularly FMF, or present only as 
ichthyosiform lesions4,19. It has an indolent course 
and a favorable prognosis, with a mean age of onset 
is around 32 years19.

Ichthyosiform MF reveals compact orthokeratosis, 
hypogranulosis, and a band-like epidermotropic infil-
trate comprised of small cerebriform lymphocytes9.

Many differential diagnoses can be taken into 
account, including ichthyosis vulgaris, drug eruption, 
sarcoidosis, underlying malignancy (such as parane-
oplastic eruption), and endocrinologic and autoim-
mune disorders4.

Vegetating/papillomatous MF

Vegetating/papillomatous MF, also known as acan-
thosis nigricans-like MF, is a rare variant of MF that 
presents as brownish or velvety hyperpigmented, 
polygonal plaques with varying patches of erythema 
between the lesions located on the neck, axillae, 
groin, popliteal fossae, intergluteal, nipple, areolae, 
and periumbilical areas4,9,20. Some lesions may 
become more prominent and even nodular20. Lesions 
may be itchy4,9,20.

Histopathologic features of acanthosis nigricans-like 
MF include the typical features of MF in addition to 
acanthosis and papillomatosis together with a band-
like infiltrate of atypical lymphocytes that may be epi-
dermotropic or not4,20. Interconnected rete pegs and 
horny pseudocysts with seborrheic keratosis-like 

The histopathological findings of PL-like MF resemble 
both findings of MF (haloed lymphocytes, lymphocytes 
aligned along basal cells, Pautrier’s microabscess, stuffed 
lymphocytes in the dermal papilla, coarse collagen bun-
dles in the papillary dermis, and intraepidermal lympho-
cytes larger than dermal lymphocytes) and of PL 
(erythrocyte extravasation, spongiosis, necrotic keratino-
cytes, and exocytosis of lymphocytes and neutrophils)13. 
However, MF is distinguished from PL by the presence of 
epidermotropism and numerous atypical lymphocytes14.

The histopathological findings of papular MF do not 
comprise PL findings (such as necrotic keratinocytes 
or erythrocyte extravasation)13.

The differential diagnoses of PL-like MF include papular 
MF, PL, and lymphomatoid papulosis13, and the differen-
tial diagnoses of papular MF include, PL, lymphomatoid 
drug eruption, lymphomatoid papulosis type B, and per-
sistent arthropod bite reactions4.

Unilesional MF

Unilesional MF, also known as solitary MF, presents 
as an isolated erythematous scaly patch or plaque 
generally located in sun-protected areas15,16. Lesions 
grow slowly and may be present for several years with-
out confirming the diagnosis4,16. An excellent prognosis 
has been reported in previous studies7.

Unilesional MF is indiscernible histopathologically 
from the classic MF (patch and plaque-stage)7, but 
generally, atypia is more notable in the epidermotropic 
lymphocytes compared to those in the dermis7.

Unilesional follicular MF is a possibly curable form 
distinguished by neoplastic lymphocyte infiltration into 
the follicle17.

The main differential diagnosis of unilesional MF 
includes Bowen’s disease, papulosquamous or eczem-
atous lesions, and dermatophyte infection4.

Mycosis fungoides palmaris et plantaris 
(MFPP)

Mycosis fungoides palmaris et plantaris (MFPP) is a 
rare disorder expressed by erythematous hyperkeratotic 
patches or plaques with fissures and scales limited to 
palms or/and soles, often affected bilaterally, with or 
without itch, and without extracutaneous involvement4,18. 
This variant can occur in classical MF patients (about 
10% of the cases)4.

MFPP commonly presents in middle-aged individuals 
(16–68 years; mean age 55 years)18, occasionally with 
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papules, acneiform lesions, prurigo-like lesions, cysts, 
and patches of alopecia that can associate with eye-
brow involvement and maybe with scarring6,27,28, in 
addition to other unusual presentations that include 
pseudotumors, rosacea-like lesions, lupus tumidus-like, 
and lichen spinulosus-like lesions in association with 
alopecia and hypopigmentation28. Alopecia is a com-
mon and typical featured finding of FMF which is 
observed in up to 81% of patients28. Lesions are located 
mainly on the upper trunk and extremities (in up to 73% 
of patients), neck, and face27, very often reported as 
predilection locations26. Leonine appearance is a rare 
expression of MF, which is associated with stage-IV 
CTCL and with blood and folliculotropism involvement 
during the disease progression26,27.

Difficult-to-manage pruritus is a common symptom in 
adult patients, but in contrast, children with FMF com-
plain of mild pruritus26. FMF mainly affects adults but 
has also been reported in adolescents and children 
with a male predominance4,26.

Erythroderma also may manifest in up to 6% of FMF 
cases26. 92% of patients have skin-restricted involve-
ment, while 8% of them have visceral or nodal involve-
ment at their first presentation28. Secondary bacterial 
infections are commonly noticed in FMF patients1.

FMF is characterized histopathologically by infiltra-
tion of atypical lymphocytes surrounding the hair folli-
cles and generally spares the interfollicular epidermis 
and is occasionally accompanied by the follicle’s dis-
ruption4,27. A mild perivascular inflammatory infiltrate 
occurs in the upper dermis without evident lymphocyte 
atypia in the early stage27,28, and apart from follicles, 
infiltration can also affect eccrine sweat glands (syrin-
gotropism): adnexotropic MF1. In addition, mucin 
degeneration of the follicular epithelium was typically 
reported in many cases1,27.

The most paramount histopathological differential 
diagnoses of FMF include pseudolymphomatous follic-
ulitis, follicular lymphomatoid papulosis, and follicular 
eczema26.

FMF diagnosis may be delayed, 18–48 months on 
average, after the lesion onset due to its distinct clinical 
presentation of classic MF26,28.

Recent studies classified an early-stage FMF with a 
good prognosis and a more aggressive advanced-
stage FMF subgroup26, which has a poor prognosis 
with a 5-year surviving rate of 70–80%27. The survival 
range of tumor FMF is similar to classical tumor-stage 
MF4. Reduced survival has been linked to large cell 
transformation, advanced age, and broad secondary 
bacterial infection1.

features may be present4, which can mimic acanthosis 
nigricans or seborrheic keratosis based on their pre-
sentation, size, and color9.

Erythema annulare centrifugum (EAC) and 
erythema gyratum repens (EGR)-like MF

Many cases of MF with annular or polycyclic erythem-
atous patches and/or plaques have been reported in the 
literature21. EAC-like MF is characterized by trailing 
scales and erythematous concentric rings, which expand 
outward without central clearing21, whereas EGR-like MF 
lesions are also characterized by symmetrically distrib-
uted red patches with erythematous concentric rings and 
trailing scales4,21, but no evident central clearing, as the 
whole patch is comprised of band-like rings4.

Histopathologically, EAC-like MF has typical fea-
tures of MF4 without the perivascular lymphocytic 
"coat-sleeve-like" infiltration typical of EAC4.

EAC-like MF may simulate Lyme disease, superfi-
cial fungal infection, and tinea imbricata4,21.

Invisible MF

Invisible MF is an extremely rare variant that presents 
with persistent and occasionally generalized pruritus as 
the only clinical manifestation22-25 but has the histo-
pathologic findings of classic MF22-25, including occa-
sional Pautrier microabscesses23,25.

Systemic amyloidosis, pseudoxanthoma elasticum, 
and pretibial myxedema has been reported in nor-
mal-looking skin, and they are considered differential 
diagnoses of invisible MF22.

Clinicopathologic variants

Folliculotropic MF (FMF)

Folliculotropic MF (FMF) is the most common atypi-
cal clinicopathologic variant1,4. It is classified as a clin-
icopathological variant by WHO-EORTC classification 
that clarifies the existence of follicle-based lesions and 
folliculotropism as the predominant histopathological 
characteristics, with or without follicular mucinosis4.

FMF diagnosis comprises idiopathic follicular muci-
nosis, even though it is discussed whether this rep-
resents universal FMF or a distinct entity, and another 
entity that is amalgamated with CTCLs such as SS, MF, 
adult T-cell leukemia, and lymphomatoid papulosis26.

The clinical presentation of FMF includes various 
morphologies such as erythematous plaques, follicular 
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Poikilodermatous MF

Poikilodermal MF, also known as poikiloderma vascu-
lare atrophicans, is a variant of MF, that is characterized 
by cutaneous atrophy, macular pigmentary changes, mild 
scaling, and telangiectasia4,8,31. It is usually considered a 
clinicopathologic variant of patch-stage classic MF4.

Poikilodermal MF manifests as small plaques or pap-
ules, usually asymptomatic or mildly pruritic, ordered in 
a net-like pattern at the onset of the lesions, then the 
lesions usually develop into large plaques or affect the 
skin generally31. However, the lesions are typically 
either stable or slowly expanding31.

The most common locations of poikilodermatous MF 
are the breast (in women) and buttocks (in both women 
and men)8. The skin of the patient may resemble "cig-
arette paper" as a result of atrophy and thinning31.

Poikilodermatous MF has been reported in children 
with a higher percentage compared to adults15. Also, 
there have been reports of progression from poikiloder-
mal MF in childhood to EMF in adulthood15. Anyhow, 
the prognosis of poikilodermal MF is favorable, and it 
responds to phototherapy8.

Histopathologically, poikilodermal MF shows an atypi-
cal T-cell infiltrate in the papillary dermis, often with obvi-
ous epidermotropism31. In addition, melanophages and 
melanin incontinence are present, associated with ectasia 
of the superficial dermal vessels and epidermal atrophy31. 
Pautrier microabscesses are not typically present8.

Morphea, lichen sclerosus, ashy dermatosis, and 
radiation dermatitis are considered differential diagno-
ses of poikilodermal MF4.

Pagetoid reticulosis (PR)

Pagetoid reticulosis (PR), also known as Woringer-
Kolopp disease, is a rare variant of MF occurring both 
in children and adults4,6. It typically manifests as a 
slowly progressive, solitary, hyperkeratotic or psorias-
iform patch or plaque with a well-defined elevated bor-
der and a central clearing that usually affects the limbs, 
especially the feet and hands1,6. In some cases, ulcer-
ation and pain were also reported6.

PR has an excellent prognosis with no disease-re-
lated deaths or extracutaneous involvement1.

However, PR may progress to a disseminated PR or 
Ketron-Goodman disease, which currently corresponds 
to a more aggressive form of cutaneous lymphoma 
(epidermotropic cytotoxic T-cell lymphoma in almost all 
reported cases)8.

Typical histopathologic findings of PR include epider-
mal hyperplasia and marked infiltration by small to 

Differential diagnoses depend upon the various clini-
cal presentations of FMF4. Erythematous lesions on the 
scalp can be misdiagnosed as psoriasis capitis, atopic 
dermatitis, and seborrheic dermatitis4. Alopecia on the 
scalp can mimic trichotillomania, cicatricial alopecia, and 
alopecia areata4. Rosacea, adult-onset acne, follicular- 
comedogenic graft-versus-host disease, chloracne, and 
Favre-Racouchot syndrome have to differentiate from 
acneiform lesions4. Pityriasis rubra pilaris, lichen spinu-
losus, lichen planopilaris, and keratosis pilaris should be 
taken into account as differential diagnoses in follicular 
spiky papules4. In addition, alopecia mucinosa should 
be considered as a differential diagnosis in hairless 
patches and/or plaques4.

Bullous and vesicular MF

Bullous and vesicular MF, also known as vesicu-
lobullous MF lesions, are rare and aggressive vari-
ants of MF that can occur on normal-appearing skin 
and/or on the affected skin with classic MF/SS4,29. 
Vesiculobullous MF lesions usually manifest as mul-
tiple flaccid or tense bullae on the trunk and proximal 
limbs with a predisposition to form ulcers4,6,29,30. The 
lesions have a poor prognosis and mostly affect older 
people without gender predominance29.

Has been reported; an association between bul-
lous MF, bullous pemphigoid, former treatment with 
psoralen plus ultraviolet A, topical mechlorethamine, 
or/and systemic interferon4,29. In addition, it is very 
probable that vesicular MF can onset on the affected 
skin with atopic diathesis5.

The histopathological mechanism underlying blister 
formation has not been demonstrated29. The confluence 
of malignant lymphocytes within the epidermis causes 
the secession of the epidermis from the dermis5.

Vesiculobullous MF lesions are expressed by 
intraepidermal or subepidermal blisters combined 
with classic findings of MF like atypical lymphocytes, 
epidermotropism, and the aggregation of Pautrier’s 
microabscesses5,8,29.

Bullous MF can mimic many disorders, including auto-
immune bullous disorders (bullous pemphigoid, bullous 
lichen planus, bullous lupus erythematosus, and pemphi-
gus vulgaris), porphyria, drug eruptions, and viral infec-
tions4,6,29. Besides, vesicular MF should be differentiated 
from autoimmune bullous disorders, eczematous derma-
titis, bacterial or viral infections, and drug eruption4. 
However, vesiculobullous MF lesions are distinguished 
from blistering autoimmune diseases by their negative 
direct and indirect immunofluorescence results8.
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with a mean age of 554,34. It presents as a solitary 
lesion or numerous erythematous patches, papules, or 
plaques with dotted follicular accentuation, in addition 
to overlying alopecia, which is reported commonly in 
STMF4,34. Also, hypohidrosis is periodically observed in 
STMF34.

STMF demonstrates histopathological features, 
including hyperplasia of eccrine glands and ducts 
encompassed and penetrated by dense infiltration of 
atypical lymphocytes in the dermis34.

The differential diagnoses of STMF involve pernio-
sis, neutrophilic eccrine hidradenitis, classic MF, and 
syringometaplasia without a significant lymphocytic 
infiltrate, as in post-chemotherapy, ischemia, and radi-
ation dermatitis35.

Granulomatous slack skin (GSS)

Granulomatous slack skin (GSS) is a very rare clini-
copathologic variant of MF that shares histopathologi-
cal characteristics with granulomatous MF (GMF), 
which makes it difficult to differentiate it from this vari-
ant1,6. It is more common in younger people6.

Initial cutaneous lesions in GSS have a similar pre-
sentation to classic MF, including patches and plaques1. 
Then GSS lesions develop into large and pendulous 
folds of atrophic skin, due to the loss of elastic fibers, 
in locations such as groins and axilla (flexural areas) 
resembling cutis laxa1,2. Extracutaneous involvement of 
GSS is uncommon6. Hodgkin lymphoma or nodal 
non-Hodgkin lymphoma has been reported as an asso-
ciated disease in 30–50% of GSS cases2.

GSS is manifested by a slow and indolent advanced 
clinical course1. However, the complete recovery of 
GSS has never been reported1.

Histopathology of GSS includes multinucleated giant 
cells (comprising > 10 nuclei for each cell) in addition 
to elastophagocytosis, emperipolesis (engulfment of 
lymphocytes), and loss of elastic tissue1. The infiltration 
by small atypical T-cells with cerebriform nuclei in the 
epidermis may be observed, as in the classic MF1.

It is necessary to take into account differential diag-
noses such as infectious granulomas, sarcoidosis, 
granuloma annulare, and anetodermic MF (AMF)36,37.

Hyperpigmented MF

Hyperpigmented MF is a very rare variant of MF 
classified as an unusual clinical manifestation of pal-
maris et plantaris MF and presents clinically as hyper-
pigmented macules, patches, and/or plaques without 

medium-sized atypical pagetoid cells, ordered sepa-
rately or in nests or clusters1. Atypical cells consist of 
medium to large-sized cerebriform nuclei with abun-
dant, vacuolated cytoplasm1. Neoplastic T-cells are 
rarely observed in the superficial dermis, but an infil-
tration mostly of small lymphocytes can occur1.

The differential diagnoses of PR may involve psoriasis, 
chronic dermatitis, verrucous squamous cell carcinoma, 
tuberculosis verrucosa cutis, and blastomycosis4.

Mycosis fungoides (MF) with eruptive 
infundibular (epidermoid) cysts

Some MF patients have reported having a localized 
or generalized follicular eruption with comedones and 
infundibular cysts, which appears to be a rare variant 
of MF8. This form combines MF with multiple, tiny, and 
eruptive epidermoid cysts and comedones32. Keratinous 
cysts can occur on uninvolved skin or on MF patches 
and plaques32. Some lesions have an acne-like or 
comedo-like manifestation32. Lesions may occasionally 
resemble tumor-stage lesions due to their size and 
inflammatory appearance8.

MF with eruptive infundibular cysts needs to be dif-
ferentiated from FMF, although some authors consider 
these two variants are part of the same spectrum with 
follicular involvement in MF8. Also, Favre-Racouchot 
disease should be considered as a differential diagno-
sis if MF with eruptive infundibular cysts lesions are 
located on the face32.

Histopathology shows the characteristic features of an 
infundibular cyst encompassed by a dense infiltrate 
formed mainly by atypical lymphocytes in the cyst wall8. 
Infundibular cysts may be associated with the infiltration 
of follicular openings by neoplastic cells, causing expan-
sion of the infundibula and subsequent blockage8.

Syringotropic MF (STMF)

Syringotropic MF (STMF) is a rare variant of MF 
characterized by eccrine sweat gland infiltration1,4. It is 
also called syringotropic CTCL, syringolymphoid hyper-
plasia with alopecia, or adnexotropic T-cell lymphoma4. 
STMF features imbricate with FMF and, therefore, it 
was classified as a subtype of FMF within the WHO-
EORTC classification4, but differences in survival 
between STMF and FMF in a recent study suggested 
they should be categorized separately33. STMF is much 
less aggressive than FMF34.

STMF is usually located in sun-protected areas with 
a tendency to affect males twice as often as females, 
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and become more raised with a verrucous surface39. 
Apart from pruritus, most verrucous MF lesions are 
asymptomatic39.

Location on the extremities was commonly reported 
in African-Americans with a history of long-standing 
MF39. It has been noticed that African-American women 
are more likely to develop early-onset MF with a poor 
prognosis39.

Histopathologic characteristics of verrucous MF 
involve classic MF findings along with hyperkeratosis 
and papillomatosis, inflammatory infiltration into the 
papillary dermis, and exocytosis and spongiosis in 
the epidermis8.

Many disorders can be assumed as differential diag-
noses, such as verrucae vulgaris, keratoacanthoma, 
palmoplantar hyperkeratosis, seborrheic keratosis, 
porokeratosis of Mibelli, and inflammatory linear verru-
cous epidermal nevus4.

Psoriasiform MF

Psoriasiform MF is a rare variant of MF considered 
an unusual clinical manifestation of palmaris et 
plantaris4,40.

The clinical presentation of psoriasiform MF involves 
scaly, well-defined, thick, erythematous psoriasiform 
plaques, which can mimic psoriasis4. Additional alope-
cia, induration, erosions, and ulcerative lesions may 
occur in some patients4. However, many cases reported 
generalized lesions40,41.

The majority of reported cases were in males, with a 
mean age of 54 years41.

Histopathological findings are characterized by epi-
dermotropism of atypical lymphocytes40. Scant spongi-
osis and a lichenoid pattern have also been reported4. 
In addition, histopathologic findings of psoriasis, includ-
ing elongation of the rete ridges with regular acantho-
sis, thinning, parakeratosis with hyperkeratosis, or 
Munro microabscesses and total effacement of the 
granular layer are present42.

The clinical differential diagnoses of psoriasiform MF 
include psoriasis vulgaris, lichen planus, lichen simplex 
chronicus, leprosy, and ashy dermatosis40.

Dyshidrosis-like vesicular eruption (DLVE)

Dyshidrosis-like vesicular eruption (DLVE) is an 
extremely rare variant of MF30. It presents as vesicles 
restricted to palms and soles with a possible expansion 
to the trunk and extremities, but there have been no 

the presence of poikilodermatous changes4,8,38. Some 
cases manifest with indistinct borders and diverse 
degrees of skin atrophy and scaling4.

Although some patients may present with associated 
lesions of classic MF or other MF variants, hyperpig-
mented MF may be the only manifestation of MF4.

Hyperpigmented MF typically affects people with 
dark skin and younger ages (under 35 years old), and 
it has slowed clinical progression38. Anyhow, it has a 
better prognosis compared to classic MF38.

Histopathologically, in addition to findings of clas-
sic MF, diffuse vacuolar degeneration of basal kera-
tinocytes imitating "interface dermatitis”, along with 
melanophages, have been observed in the most 
hyperpigmented MF cases4.

Many disorders should be considered as differen-
tial diagnoses of hyperpigmented MF, including pig-
mented contact dermatitis, cutaneous amyloidosis, 
fixed drug eruption, post-inflammatory hyperpigmen-
tation, idiopathic eruptive macular hyperpigmenta-
tion, atrophoderma of Pasini and Pierini, and 
erythema dyschromicum perstans4.

Anetodermic MF (AMF)

Anetodermic MF (AMF) is a cutaneous disorder 
characterized by progressive loss of dermal elastic 
tissue, which results in atrophic plaques with a fea-
tured parchment-like surface8. The most involved 
locations are limbs, face, buttocks, and trunk37.

Primary anetoderma occurs when there is no 
underlying associated disease, and it arises on clin-
ically normal skin, whereas secondary anetoderma 
appears on the same site as a prior specific skin 
lesion37. However, the appearance of AMF in classic 
MF lesions is extremely rare8.

Histopathologically, T-helper lymphocytes are infil-
trated into the dermis with a few histiocytes and 
some multinucleate large cells engulfing deformed 
elastic fibers37. In the dermis, elastic fibers are almost 
completely absent37.

GSS is the main differential diagnosis of AMF37.

Verrucous MF

Verrucous MF is a quite rare variant of MF which 
presents as warty, hyperkeratotic, pruritic plaques that 
can be located on the trunk, face, and limbs and can 
be associated with classic MF lesions4.

Verrucous MF lesions may manifest as single or 
many erythematous papules that progressively enlarge 
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onset or years later4. It may manifest clinically as pap-
ules, plaques, or ulcerated nodules, without the char-
acteristics of a cutis laxa-like that are typical of GSS4,44. 
GMF occurs more frequently in males in their 5th and 
6th decades of life44.

GMF progresses frequently and is associated with a 
high risk of developing a second lymphoma8. In addi-
tion, its prognosis is poorer than classic MF8.

The EORTC’s histopathologic criteria for GMF involve 
a histiocyte-rich infiltrate with histiocytes accounting for 
> 25% of the whole infiltrate, prominent granuloma for-
mation, or a large number of histiocytic giant cells4. 
GMF has a variety of histopathologic patterns, includ-
ing epithelioid, sarcoidal, palisaded, periadnexal, tuber-
culoid, necrobiotic granuloma-like, granuloma 
annulare-like, and diffuse granulomatous infiltrate4.

Although GMF is clinically distinct from GSS, histo-
pathologic examination reveals a decreased portion of 
multinucleated cells8. Epidermotropism is typically not 
a prominent feature2. Also, elastophagocytosis is a rare 
finding, but the loss of elastic fibers is common4.

The differential diagnoses of GMF include lipoid 
necrobiosis, annular granuloma, granulomatous pan-
niculitis, and granulomatous rosacea44.

Interstitial MF

Interstitial MF lesions are a rare histopathologic 
manifestation of MF, with a persistent cytotoxic phe-
notype45. Patches and plaques are the typical clinical 
exhibition of interstitial MF, which can arise at any 
location of the body, in addition to atrophy and lack 
of scales4,45,46. The lesions can also present as ery-
thematous patches surrounding the nasolabial folds 
and small papules located on the chin, which are 
called perioral dermatitis-like lesions47.

Histopathologically, distinguishing features of intersti-
tial MF include lymphocytes infiltrating the dermis  
and dissecting the collagen bundles4. Epidermotropic 
lymphocytes present focally in many cases4. Additionally, 
mucin deposition may present in the dermis8. However, 
the histopathological features of interstitial MF cor-
respond to the interstitial variant of granuloma 
annulare48.

The main differential diagnoses of IMF include inter-
stitial granuloma annulare, interstitial granulomatous 
dermatitis, and the inflammatory stage of morphea4,45. 
Moreover, the differential diagnoses regarding perioral 
dermatitis-like lesions include contact dermatitis, seb-
orrheic eczema, and atopic eczema6.

reported cases of extracutaneous involvement30. DLVE 
has been reported in association with adult T-cell lym-
phoma/leukemia30.

The microscopic sections show typical features of 
MF, including cerebriform lymphocytes, epidermo-
tropic lymphocytes, and Pautrier microabscesses30. 
In addition, lymphokines released by neoplastic 
T-cells might obstruct normal keratinocyte adhe-
sion30. Immunofluorescence studies of DLVE are 
negative, but acantholysis may occur30.

Contact dermatitis, atopic eczema, and palmoplantar 
eczema are considered differential diagnoses of DLVE6.

Pigmented purpuric dermatosis  
(PPD)-like MF

Pigmented purpuric dermatosis (PPD)-like MF is con-
sidered a rare variant of MF4. It is usually reported in 
children and adults with a male predilection4,43. PPD-like 
MF is characterized by golden-brown discoloration and 
enduring purpuric lesions4. It can mimic chronic pig-
mented purpura clinically4. The most common location of 
PPD-like MF is the lower extremities, with a rare possibil-
ity of a generalized involvement43. The histopathological 
examination of PPD-like MF reveals similar characteristics 
of MF, besides extravasation of erythrocytes in the papil-
lary dermis with the presence of siderophages4.

Pustular MF

Pustular MF is a very rare variant of MF which is 
considered an unusual manifestation of palmaris et 
plantaris MF4. It is characterized as a persistent 
vesicular pustular eruption that gradually transforms 
into typical MF plaques8. Anyway, the pustular MF 
lesions can be generalized or restricted to the pal-
moplantar location8.

Histopathology reveals typical MF findings, such as 
epidermotropism, band-like infiltration of atypical lym-
phocytes, and Pautrier microabscesses, in amalgama-
tion with neutrophils, eosinophils, subcorneal pustules 
containing atypical lymphocytes8.

Pustular psoriasis, drug reaction, and skin infections 
are considered differential diagnoses of pustular MF4.

Histopathologic variants

Granulomatous MF (GMF)

Granulomatous MF (GMF) is a histopathological vari-
ant of MF that may be diagnosed at the time of its first 
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Table 2. The most involved areas, the typical clinical presentation, and clinical differential diagnoses/mimickers of 
MF variants

MF variants The most involved 
locations

The clinical presentation Clinical differential diagnoses

Classic MF Sun-protected areas 
(breast in females), 
buttocks, trunk, and 
extremities.

Patch-stage: asymmetric 
telangiectasias and erythematous 
macules.
Plaque-stage: erythematous, 
reddish-brown, scaling lesions.
Tumor-stage: nodules ≥ 1 cm.

Perioral dermatitis, seborrhoeic eczema, 
palmoplantar eczema, dyshidrotic eczema, 
atopic eczema, contact dermatitis, tinea 
corporis, tinea pedis, psoriasis, and 
parapsoriasis.

Hypopigmented MF Trunk, extremities, 
and buttocks.

Hypopigmented-to-achromic 
papules, macules without atrophy, 
vitiligo-like lesions, small to 
large-size patches.

Sarcoidosis, atopic dermatitis, leprosy, 
pityriasis alba, pityriasis versicolor, pityriasis 
lichenoides chronica, vitiligo, syphilis and 
other treponematoses, lichen sclerosus, 
postinflammatory hypopigmentation, 
idiophatic guttate hypomelanosis, onchocer-
ciasis, hypomelanosis of Ito, and halo nevus.

Erythrodermic MF Generalized A progression from a typical patch 
or plaque lesions of classic MF, 
but the lesions can also arise de 
novo.

Sézary syndrome.

Papular MF and pityriasis 
lichenoides (PL)-like MF

Trunk and extremi-
ties.

Papular MF: chronic and 
symmetrically scattered papular 
eruptions.
PL-like MF: localized or wides-
pread erythematous scaly 
papules.

Papular MF: PL, lymphomatoid drug eruption, 
lymphomatoid papulosis type B, and 
persistent arthropod bite reactions.
PL-like MF: papular MF, PL, and lymphoma-
toid papulosis.

Unilesional (solitary) MF Sun-protected 
areas.

Isolated erythematous scaly patch 
or plaque.

Bowen’s disease, papulosquamous or 
eczematous lesions, and dermatophyte 
infection.

MF palmaris et plantaris Palms and soles. Erythematous hyperkeratotic 
patches or plaques.

Palmoplantar psoriasis, hand eczema, 
contact dermatitis, hyperkeratotic lichen 
planus, secondary syphilis, dermatophytosis, 
and verrucae.

Ichthyosiform MF Trunk and extremi-
ties.

Dry, diffuse, and scaling skin with 
well-circumscribed scaly patches 
or flat plaques.

Ichthyosis vulgaris, drug eruption, sarcoido-
sis, underlying malignancy (such as 
paraneoplastic eruption), Infectious diseases, 
and endocrinologic and autoimmune 
disorders.

Vegetating/papillomatous MF 
(acanthosis nigricans-like MF)

Neck, axillae, groin, 
popliteal fossae, 
inter-gluteal, nipple, 
areolae, and 
peri-umbilical areas.

Brownish or velvety hyperpigmen-
ted, polygonal plaques with 
varying patches of erythema 
scattered between the lesions.

Acanthosis nigricans and seborrheic 
keratosis.

Erythema annulare centrifugum 
(EAC) and erythema gyratum 
repens (EGR)-like MF

Not enough 
available data.

EAC-like MF: trailing scales and 
erythematous concentric rings.
EGR-like MF: symmetrically 
distributed red patches with 
erythematous concentric rings 
and trailing scales.

EAC-like MF: lyme disease, superficial fungal 
infection, and tinea imbricata.

Invisible MF Some cases 
reported generalized 
pruritus as the only 
manifestation of this 
variant.

No visible dermatoses. Systemic amyloidosis, pseudoxanthoma 
elasticum, and pretibial myxedema.

(Continues)
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Table 2. The most involved areas, the typical clinical presentation, and clinical differential diagnoses/mimickers of 
MF variants (continued)

MF variants The most involved 
locations

The clinical presentation Clinical differential diagnoses

Folliculotropic MF Trunk, extremities, 
head, neck, and 
face.

Erythematous plaques, follicular 
papules, acneiform lesions, 
prurigo-like lesions, and cysts.

Erythematous lesions on the scalp: psoriasis 
capitis, atopic dermatitis, and seborrheic 
dermatitis.
Alopecic lesions on the scalp: trichotilloma-
nia, cicatricial alopecia, and alopecia areata.
Acneiform lesions: rosacea, adult-onset 
acne, follicular-comedogenic graft-versus-
host disease, chloracne, and Favre-Racou-
chot syndrome.
Follicular spiky papules: pityriasis rubra 
pilaris, lichen spinulosus, lichen planopilaris, 
and keratosis pilaris.
Hairless patches and/or plaques: alopecia 
mucinosa.

Bullous/vesicular MF Trunk and proximal 
extremities.

Flaccid or tense bullae with a 
predisposition to form ulcers.

Bullous MF: autoimmune bullous disorders 
(bullous pemphigoid, bullous lichen planus, 
bullous lupus erythematosus, and pemphigus 
vulgaris), porphyria, drug eruptions, and viral 
infections.
Vesicular MF: autoimmune bullous disorders, 
eczematous dermatitis, bacterial or viral 
infections, and drug eruption.

Poikilodermatous MF Breast (in women) 
and buttocks (in 
both women and 
men).

Small plaques or papules are 
ordered in a net-like pattern, 
cutaneous atrophy, macular 
pigmentary changes, mild scaling, 
and telangiectasia.

Morphea, lichen sclerosus, ashy dermatosis, 
and radiation dermatitis.

Pagetoid reticulosis  
(Woringer-Kolopp disease)

Extremities 
(especially the feet 
and hands).

Solitary, hyperkeratotic or 
psoriasiform patch or plaque with 
a well-defined elevated border 
and a centric clearing.

Psoriasis, chronic dermatitis, verrucous 
squamous cell carcinoma, tuberculosis 
verrucosa cutis, and blastomycosis.

MF with eruptive infundibular 
(epidermoid) cysts

Not enough 
available data.

Localized or generalized follicular 
eruption with comedones and 
infundibular cysts.

Folliculotropic MF and Favre-Racouchot 
disease.

Syringotropic MF Sun-protected 
areas.

Solitary lesions or numerous 
erythematous patches, papules, or 
plaques with dotted follicular 
accentuation.

Perniosis, neutrophilic eccrine hidradenitis, 
classic MF, and syringometaplasia without a 
significant lymphocytic infiltrate (as in 
post-chemotherapy, ischemia, and radiation 
dermatitis).

Granulomatous slack skin Flexural areas. Initial lesions have a similar 
presentation to classical MF, 
including patches and plaques.

Infectious granulomas, sarcoidosis, granulo-
ma annulare, and anetodermic MF.

Hyperpigmented MF Not enough 
available data.

Hyperpigmented macules, 
patches, and/or plaques without 
the presence of poikilodermatous 
changes.

Pigmented contact dermatitis, cutaneous 
amyloidosis, fixed drug eruption, post-inflam-
matory hyperpigmentation, idiopathic eruptive 
macular hyperpigmentation, atrophoderma of 
Pasini and Pierini, and erythema dyschromi-
cum perstans.

Anetodermic MF Extremities, face, 
buttocks, and trunk.

Atrophic plaques with a featured 
parchment-like surface.

Granulomatous slack skin.

Verrucous MF Trunk, face, and 
extremities.

Single or many erythematous 
papules with a verrucous surface.

Verrucae Vulgaris, keratoacanthoma, 
palmoplantar hyperkeratosis, seborrheic 
keratosis, porokeratosis of Mibelli, and 
inflammatory linear verrucous epidermal 
nevus.

(Continues)
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A summary of the most involved locations, clinical pre-
sentations, and differential diagnoses of MF variants are 
demonstrated in the following (Table 2)1,2,4-13,15,16,18-47.

Conclusion

The variants of MF exhibit a wide range of clinical 
and histopathologic manifestations, which can mimic a 
broad spectrum of benign inflammatory skin diseases 
either clinically, histopathologically, or clinicopatholog-
ically. Therefore, the diagnosis of MF variants may be 
challenging. High awareness of MF clinical manifesta-
tions, in addition to histopathologic correlation along 
with the immunophenotypical studies, are required to 
obtain the correct diagnosis of MF.
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Mycosis fungoides (MF) with large-cell 
transformation (LCT)

The development of large T-cell lymphoma from MF 
is classified as a histopathologic variant of MF which is 
described as the exhibition of large cells (> 4 times the 
size of a small lymphocyte) in at least 25% of the der-
mal infiltrate or forming microscopic nodules in which 
large cells that are either CD30+ or CD30−8,49.

Mycosis fungoides (MF) with large-cell transforma-
tion (MF-LCT) is commonly present with a poor prog-
nosis and arises in 20-50% of advanced MF50. However, 
it occurs more frequently in tumor-stage MF patients8.

MF-LCT must be differentiated from other essential 
cutaneous lymphomas with CD30+ large cells, like lym-
phomatoid papulosis and anaplastic large-cell lym-
phoma8. Anyway, the prognosis for MF-LCT is poor, 
while the prognosis for cutaneous anaplastic large-cell 
lymphoma is excellent49.

Epidermal hyperplasia and dermal fibrosis at trans-
formation were linked to longer survival50. On the other 
hand, the shorter survival appears to be correlated with 
a clinically advanced stage at transformation, older 
age, and serum lactate dehydrogenase of > 220 U/L50. 
A recent study suggests that patients with MF who have 
CD30+ large-cell tumors have a better prognosis than 
those with CD30− large-cell tumors49.

Table 2. The most involved areas, the typical clinical presentation, and clinical differential diagnoses/mimickers of 
MF variants (continued)

MF variants The most involved 
locations

The clinical presentation Clinical differential diagnoses

Psoriasiform MF Many cases 
reported a 
generalized 
presentation of the 
lesions.

Scaly, well-defined, thick, 
erythematous psoriasiform 
plaques.

Psoriasis vulgaris, lichen planus, lichen 
simplex chronicus, leprosy, and ashy 
dermatosis.

Dyshidrosis-like vesicular 
eruption

Palms and soles. It presents as vesicles. Contact dermatitis, atopic eczema, and 
palmoplantar eczema.

Pigmented purpuric dermato-
sis-like MF

Lower extremities. Golden-brown discoloration and 
enduring purpuric lesions.

Chronic pigmented purpura.

Pustular MF Generalized or 
restricted to the 
palmoplantar 
location.

A persistent vesicular pustular 
eruption.

Pustular psoriasis, drug reaction, and skin 
infections.

Granulomatous mycosis 
fungoides

Not enough 
available data.

Papules, plaques, or ulcerated 
nodules.

Lipoid necrobiosis, annular granuloma, 
granulomatous panniculitis, and granuloma-
tous rosacea.

Interstitial MF Interstitial MF: any 
location of the body.
Perioral dermati-
tis-like lesions: 
surrounding the 
nasolabial folds and 
on the chin.

Interstitial MF: patches, plaques, 
atrophy, and lack of scales.
Perioral dermatitis-like lesions: 
patches and small papules.

Interstitial MF: granuloma annulare, 
interstitial granulomatous dermatitis, and the 
inflammatory stage of morphea.
Perioral dermatitis-like lesions: contact 
dermatitis, seborrheic eczema, and atopic 
eczema.
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Abstract

Drug-induced lupus erythematosus is an autoimmune disease with unexpected onset after treatment with certain drugs. Clin-
ically, this disease is very similar to idiopathic lupus erythematosus, although its manifestations are typically milder. In addition, 
the laboratory and histological changes of the induced forms are also not significantly different from the idiopathic condition, 
sometimes making the diagnosis of the drug-induced form a challenge for clinicians. This entity has been gaining relevance 
in the clinical setting and the number of drugs associated with it has been increasing, mainly due to the emergence of new 
biological therapies with a strong causal link with drug-induced lupus, such as tumor necrosis factor-alpha inhibitors. Howev-
er, there are still no universally accepted diagnostic criteria to identify this disease, and information about its pathophysiology 
is still somewhat scarce, making it difficult to predict the most likely culprit drugs before there are enough reports to establish 
a strong link. In addition, although some risk factors have shown susceptibility for certain individuals, they are not yet fully 
understood. Given the possibility of disease reversal by the withdrawal of the offending drug, it is extremely important to be 
aware of the possible implication of a drug in the pathogenesis of this disease, and for clinicians who approach patients with 
lupus manifestations, particularly cutaneous manifestations, it is mandatory to look for the onset of new drugs used by the 
patient. This review will systematize the current knowledge about this drug-induced lupus, in terms of pathophysiology, clinical, 
histopathological, and laboratory manifestations, diagnosis, and treatment, as well as the most commonly implicated drugs.

Keywords: Drug-induced lupus erythematosus. Cutaneous lupus erythematosus. Subacute cutaneous lupus erythematosus. 

Chronic cutaneous lupus erythematosus. Anti-TNFα. COVID-19.

Resumo

O lúpus eritematoso induzido por fármacos (LEIF) é uma doença autoimune com aparecimento inesperado após o tratamen-
to com determinados fármacos. Clinicamente, é muito semelhante ao lúpus eritematoso idiopático, ainda que as suas mani-
festações sejam tipicamente mais leves. Adicionalmente, as alterações laboratoriais e histológicas das formas induzidas 
também não são significativamente diferentes dos quadros idiopáticos, tornando, por vezes, o diagnóstico da forma induzida 
por fármacos um desafio para os clínicos. Esta entidade tem ganho cada vez mais relevância no contexto clínico e o núme-
ro de fármacos associados tem vindo a aumentar, principalmente devido ao aparecimento de novas terapias biológicas com 
forte ligação causal com o lúpus induzido por fármacos, como os inibidores do fator de necrose tumoral alfa (anti-TNFα). 
Contudo, ainda não existem critérios de diagnóstico universalmente aceites para a identificação desta doença e a informação 
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Introduction

Drug-induced lupus erythematosus (Di-LE) is an 
autoimmune phenomenon1 that can affect the skin and/
or multiple body systems, with a phenotype typically 
similar to idiopathic lupus erythematosus (LE). It occurs 
after chronic exposure to a particular drug (usually over 
months or years of use) and tends to resolve after drug 
discontinuation2. This entity has been gaining more and 
more relevance in clinical practice, currently considered 
to represent approximately 15% of all causes of LE3.

As with idiopathic LE, Di-LE can be classified into 
drug-induced systemic LE (Di-SLE) and drug-induced 
cutaneous LE (Di-CLE), presenting either as the sub-
acute or chronic subtype4. The differential diagnosis 
between drug-induced and idiopathic cases can be a 
challenge since clinical aspects, serology, and histopa-
thology are identical5. However, they tend to differ in 
the extent to which they involve different organs and in 
their clinical course, since Di-LE usually presents as a 
milder clinical picture with fewer complications2.

Drugs can either unmask clinically silent LE, induce 
LE exacerbations in a patient that has already been 
diagnosed (as reported with abatacept6), or trigger a 
“lupus-like” syndrome, which is the most frequent case2.

There is difficulty in diagnosing this entity due to the 
lack of validated criteria, but it is important to draw atten-
tion to the relevance of timely identification of Di-LE and 
suspension of the culprit drug, which may allow disease 
remission. With a low awareness of this condition, the 
aim of this review is to systematize current knowledge 
about pathophysiology, clinical, and serological disease 
manifestations, with an update of associated drugs.

Epidemiology

Di-LE may account for approximately 15% of all LE 
cases3. It occurs mainly between 55 and 60  years of 

age7, mostly in females and Caucasians8, but there are 
also rare pediatric cases reported in patients under 
treatment with infliximab, carbamazepine4, and valproic 
acid9.

Pathogenesis of drug-induced LE

The pathogenesis of Di-LE remains poorly under-
stood. The fact that several drugs with distinct chemical 
structures and different pharmacological actions may 
be associated with Di-LE contributes to the hypothesis 
that multiple mechanisms are involved, and, in some 
cases, they may coexist2. Genetic susceptibility, drug 
biotransformation, and epigenetic dysregulation, with 
changes in innate and adaptive immune response 
seem to be involved4.

Given the usual rapid clinical improvement after drug 
discontinuation, the autoimmune response in Di-LE can 
be considered as a transient change in immune 
response and not a significant affectation of the immune 
tolerance as in idiopathic LE2. The risk of a drug to 
induce Di-LE increases with the number of changes 
that it causes in the individual’s immunity. Procainamide 
and hydralazine, two of the drugs most frequently asso-
ciated with Di-LE, induce changes both in the innate 
and adaptive immune response2.

Genetic susceptibility

Genetic susceptibility is evident in Di-LE, but risk 
factors are different for each drug. Human leukocyte 
antigens (HLA) DR2, DR3, DR42, and HLA-B83 have 
been associated with an increased risk for Di-LE 
induced by minocycline, terbinafine, and hydralazine2. 
Hereditary complement deficiencies, namely, C4 null 
allele2 and selective immunoglobulin A (IgA) defi-
ciency, particularly with concomitant HLA-B8 and DR3 

acerca da sua patofisiologia ainda é algo escassa, o que torna difícil de prever os fármacos mais prováveis de a causar 
antes que haja número suficiente de relatos para estabelecer uma ligação. Além disso, apesar de já terem sido propostos 
alguns fatores de risco associados a uma maior suscetibilidade em alguns indivíduos, estes ainda não estão completamente 
esclarecidos. Face à possibilidade de reversão do quadro após a suspensão do fármaco, o alerta para o possível contributo 
de fármacos na patogenia de lúpus eritematoso é de extrema importância e deve estar presente no diagnóstico diferencial 
dos clínicos que abordam doentes com manifestações lúpicas, nomeadamente cutâneas, e que iniciaram novos fármacos. 
Nesta revisão far-se-á uma sistematização do conhecimento atual acerca do lúpus eritematoso induzido por fármacos, em 
termos de patofisiologia, manifestações clínicas, histopatológicas e laboratoriais, diagnóstico e tratamento, assim como os 
fármacos mais comummente implicados.

Palavras-chave: Lúpus eritematoso induzido por fármacos. Lúpus eritematoso cutâneo. Lúpus eritematoso cutâneo subagudo. 
Lúpus eritematoso cutâneo crónico. Anti-TNFα. COVID-19.
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haplotypes, have also been hypothesized as risk factor 
for Di-LE10.

The slow acetylation phenotype may be a risk factor 
as some drugs inducing Di-LE, such as procainamide 
and hydralazine, are metabolized by acetylation through 
the enzyme N-acetyltransferase4 and, therefore, slow 
acetylators may accumulate more antibody-inducing 
metabolites2.

A family history of SLE or Di-LE11 or a personal his-
tory of another connective tissue disease12 may also be 
considered a risk factor, as reported for terbinafine3.

Epigenetic dysregulation and 
autoreactivity/loss of tolerance

Biotransformed drugs and some of their metabolites 
are responsible for altering the epigenetic properties of 
B- and T-cells, leading to the formation of autoreactive 
cells that can induce Di-LE4.

Both hydralazine and procainamide inhibit DNA 
methylation in T-cells by decreasing the activity of DNA 
methyltransferase-14 and hypomethylation of T-cell 
DNA which can alter gene expression profiles and, 
consequently, T-cell function8. This also results in 
increased expression of lymphocyte function-associ-
ated antigen 1 (LFA-1), leading to increased T-cell reac-
tivity and loss of peripheral tolerance4, which may also 
occur in idiopathic SLE2.

In addition, reactive metabolites of procainamide and 
hydralazine can interfere with central T-cell tolerance, 
leading to the production of autoreactive T-cells, with 
hydralazine leading B-cells to produce anti-histone 
antibodies (H2A-H2B-DNA)4.

Drug-induced alterations in innate and 
adaptive immunity

Drugs and/or their reactive metabolites can activate 
several pathways within the innate immune response 
and, therefore, enhance the presentation of self-pep-
tides inducing autoimmunity or they can function as 
haptens and bind to macromolecules triggering an 
immune response with activation of autoreactive T and 
B lymphocytes, for example, by antigen mimicry4. Given 
the time lag between drug exposure and onset of clini-
cal and serological abnormalities, the biotransformation 
of the drug into reactive metabolites is probably respon-
sible for autoimmunity, rather than the drug itself1.

Inhibition of the classical complement pathway can 
also contribute to the pathogenesis of the Di-LE, as in 
the case of hydralazine, penicillamine, isoniazid, and 

metabolic products of procainamide4. These drugs can 
inhibit the covalent binding of complement factor C4 
(classical pathway), increasing the concentration of cir-
culating immune complexes by decreasing their 
clearance4.

Quinidine and procainamide inhibit the removal of 
apoptotic cells by macrophages which allow a greater 
number of self-antigens to remain longer in circulation 
and enhance autoantibody formation4.

Neutrophil extracellular traps (NETs), formed on neu-
trophil death/apoptosis and consisting of extrusion of a 
“network” of nuclear DNA and cytosolic proteins, have 
an important role in host defense, but increased NET 
formation (NETosis) and/or decreased NET clearance 
has been associated with different autoimmune dis-
eases, including Di-LE2. NETs function as a source of 
nuclear material rich in autoantigens and granule pro-
teins that enhance the formation of autoantibodies or 
autoreactive T-cells4. In addition, they can cause direct 
toxicity in host tissues, especially in blood vessels2.

Both hydralazine and procainamide promote NETosis, 
the first by increasing calcium influx and activation of 
peptidyl arginine-deiminase-4 that mediates chromatin 
decondensation13 and the latter by activating the mus-
carinic receptors of neutrophils4 and propylthiouracil 
increases the production and decreases the clearance 
of NETs2. However, other Di-LE-inducing drugs such 
as minocycline and clozapine do not lead to NET 
formation2.

Procainamide oxidation by activated neutrophils pro-
duces hydroxylamine (PAHA, a toxic metabolite) that 
combines with neutrophil myeloperoxidase (MPO) and 
creates cytotoxicity4 and hydralazine binds to MPO in 
intracytoplasmic neutrophil granules enhancing the 
release of cytotoxic and cell death products13,14. 
This type of MPO-induced cytotoxicity enhanced by 
drug-causing LE in vivo is related to their ability to 
serve as a substrate for MPO in vitro7.

Type I interferons are involved in antiviral response 
and in bridging innate and adaptive immunity in nor-
mal individuals, but these type  I interferons have 
been recognized as an important pathogenic factor in 
idiopathic SLE. They can be induced by viral particles 
or by DNA fragments, exposed namely after cell 
apoptosis or NETs15, and a chronic type I IFN produc-
tion with a strong “type  I IFN signature”, particularly 
in the skin, has emerged as a major marker in SLE 
and CLE16.

Reinforcing the role of type  I interferons, there are 
reports of Di-LE in patients on treatment with IFN-α and 
IFN-α, but specially with IFN-α, estimated to occur in 
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0.15-0.7%17-19. These cases differ from Di-LE caused 
by other drugs as they lead to a higher frequency of 
anti-DNA antibodies (50%) and frequently have cuta-
neous involvement, also reinforcing the high involve-
ment of type I IFN in CLE16.

Pathogenesis of Di-CLE

As for SLE, pathomechanisms involved in cutaneous 
disease are also multifactorial, but it is still uncertain 
whether similar pathways are responsible for cutane-
ous disease. The exception is the formation of NETs 
that are known to be involved in both conditions20, and 
very probably inducing type I interferon, whose expres-
sion in the skin is one of the highest among all organs 
involved in idiopathic LE15,16.

In some individuals, photosensitive drugs such as 
hydrochlorothiazide, terbinafine, and etanercept can 
trigger cutaneous LE in photoexposed areas7, particu-
larly in patients who had already LE serological mark-
ers before drug exposure21. Apart from keratinocyte 
necrosis/apoptosis, photosensitive drugs increase Ro/
SSA expression on the surface of keratinocytes, as in 
idiopathic subacute CLE, with consequent increased 
production of anti-Ro/SSA antibodies and cytotoxicity 
against these keratinocytes that express the Ro anti-
gen on their surface22.

Chemotherapeutic agents may induce CLE through 
cell apoptosis, with release of nucleosides that will 
act as target for autoantigens and Type  I  -IFN 
production12.

Clinical manifestations of drug-induced 
LE

The time from starting the drug to the onset of lupus 
manifestations varies widely between drugs, but Di-LE 
usually occurs after months to years of exposure2. In 
the case of oncologic therapy, symptoms can occur 
within days of exposure7. The latency period may 
also be shorter (days or weeks) when the drug is 
reintroduced23.

Compared to the idiopathic SLE, Guicciardi et al. 
reported that patients with Di-SLE are considerably 
older and have more systemic manifestations, which 
are probably related to the advanced age and use of 
more medication24. Manifestations may affect many 
organs as in idiopathic SLE, but organ involvement is 
relatively specific to the offending drug8.

Constitutional symptoms such as fever, weight loss, 
anorexia, and fatigue1 and symptoms such as arthralgia/

arthritis, myalgia, and serositis are the most frequent13. 
Cutaneous manifestations are less frequent, contrasting 
with 70% of skin involvement in idiopathic SLE25,26. An 
exception is cases induced by anti-TNFα drugs where 
the skin is involved in > 80% of cases2. Occasionally, 
sicca syndrome and Raynaud’s phenomenon can also 
be found2.

Central nervous system, renal, gastrointestinal, and 
hematological manifestations are rare3 and also less 
frequent than in idiopathic SLE2, except for neurologi-
cal involvement for quinidine (up to 30%)27 and lupus 
nephritis-like syndromes induced by hydralazine28-30, 
sulfasalazine, penicillamine, anti-TNFα, propylthioura-
cil, apixaban31,32, and also to phytotherapeutic agents33 
and anti-neutrophil cytoplasmic antibodies (ANCAs) 
vasculitis associated with hydralazine30.

Di-CLE

Skin lesions in Di-CLE may present in an unspecified 
form or with the pattern of subacute or chronic CLE2. 
Subacute CLE is the most common, accounting for 
70-80% of cases7 and occurs mostly in older women 
often associated with photosensitivity7.

Cutaneous features are very similar to the idiopathic 
subacute CLE24: erythematous, annular, papulosqua-
mous lesions that do not usually evolve to scarring7 
(Figs.  1 and 2), mainly on photoexposed areas, or 
occasionally in more protected areas34. An atypical and 
more widespread lesion distribution35, concomitant bul-
lous and target lesions, vasculitis/purpura22, and ery-
thema nodosum26 should raise the suspicion of a 
drug-induced case, as well as a change in the pheno-
type of the disease5.

Chronic CLE is very rarely drug-induced7, corre-
sponding to the least frequent subtype of Di-LE34. It 
occurs mostly in women, around the age of 40 years36, 
more often associated with 5-fluorouracil or anti-TNFα7, 
tends to have a slower onset (months to years) and 
resolves over months34. Lesions tend to occur more in 
photoexposed areas34 and are clinically similar to the 
idiopathic form7 (Fig. 3).

Drug-induced lupus tumidus and chilblain lupus have 
also been described2.

Histological characteristics

Differences between the histology of the idiopathic 
form of CLE and the drug-induced form have already 
been suggested, but studies are not concordant. Both 
forms are associated with focal vacuolization of the 
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Figure 1. Subacute cutaneous lupus erythematosus 
induced by isoniazid.

Figure 2. Subacute cutaneous lupus erythematosus 
induced by terbinafine in a patient with previous history 
of anti-Ro antibodies.

Figure 3. Hydrochlorothiazide-induced chronic cutaneous 
lupus erythematosus.

epidermal basal layer, perivascular and periad-
nexal  lymphocytic infiltrates in the dermis, epidermal 
atrophy and edema, apoptotic keratinocytes and/or 
follicular obstruction22, and both can show granular 
IgM, IgG and C3 deposits at the dermoepidermal 
junction22.

Guicciardi et al. showed that subacute Di-CLE has 
no significant difference in the average number of 
eosinophils, basal layer cell liquefaction, keratinocyte 
necrosis, and depth and pattern of the inflammatory 
infiltrate but has less mucin deposition, more leuko-
cytoclastic vasculitis, and IgM and C3 deposits in the 
basement membrane zone are less frequent24, but 
for Hillesheim et al., mucin deposition is similar in 
both forms37. 

Laboratory findings

In Di-SLE erythrocyte, the sedimentation rate is high 
in up to 80% of patients8 whereas C-reactive protein 
tends to be normal, with the exception of quinidine-in-
duced LE (high in 89% of cases)8. Anemia, leukopenia 
or thrombocytopenia are seldom found in Di-LE1,2, 
except for thrombocytopenia reported in 47% of quini-
dine-induced LE8 and pancytopenia frequently associ-
ated with hydralazine38. Coombs test is positive in 
< 30% and low complement levels are rare1, except in 
some quinidine-induced forms (low C3 and/or C4 in up 
to 1/3 of cases)2.

Autoantibodies to histone subunits, anti-histone anti-
bodies (AHAs) are present in up to 95% of Di-SLE 
cases10 and are the hallmark and a very characteristic 
immunological marker of this form of Di-LE1, particu-
larly anti-H2A-H2B antibodies in contrast to anti-H3 
and H4 histone subunits more frequent in the idiopathic 
forms2. However, this differentiation is not commonly 
performed and also does not seem to add much 
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diagnostic value39. AHAs can be IgG or IgM, although 
IgG is more prevalent in Di-LE38. Still, their pattern 
depends on the culprit drug, with procainamide asso-
ciated with both IgG and IgM and hydralazine and 
chlorpromazine predominantly IgM38. Nevertheless, as 
AHAs are also present in > 50% of classic SLE, they 
cannot be used to distinguish drug-induced from idio-
pathic forms7. Furthermore, AHAs are not frequent in 
the cutaneous forms, and their presence is not synon-
ymous with disease as they develop in 25% of patients 
treated with isoniazid, but only 1% of these develop 
clinical manifestations39.

Antinuclear antibodies (ANAs) are frequent2; however, 
negative ANAs should not exclude the diagnosis,  
especially if the patient has other LE-associated autoan-
tibodies23. Anti-double-stranded deoxyribonucleic acid 
(anti-dsDNA) antibodies have been identified, mainly in 
those induced by anti-TNFα agents1. Anti-Smith (anti-Sm) 
antibodies are found in < 5% of Di-LE cases1, but have 
recently been described in six cases of Di-SLE1,32,40-43, 
one case of subacute Di-CLE44, and one of chronic 
Di-CLE36. Anti-phospholipid antibodies, such as lupus 
anticoagulant, have been found in a few cases13, but, in 
these cases, the drug may just be unmasking idiopathic 
SLE as in the case published by Sieiro Santos et al.45. 
Anti-cardiolipin antibody has also been reported in asso-
ciation with hydralazine, procainamide and minocycline8, 
metimazole10,32,45, apixaban10,32,45, and infliximab10,32,45.

ANCAs, both anti-proteinase-3 and anti-myeloperox-
idase antibodies, have been identified in patients  
with minocycline and propylthiouracil-induced LE2, 
especially in patients with renal and pulmonary 
vasculitis14,30,46.

Anti-SSA/Ro (> 90%) and less frequently anti-SSB/
La (< 50%) are similarly present in drug-induced and 
subacute CLE7, along with positive ANAs in 60-80% of 
cases47 by seldom AHAs48.

High autoantibody titers may persist for months to 
years after discontinuation of the offending drug, as 
opposed to clinical manifestations1.

Diagnosis of Di-LE

Although this entity has been gaining relevance over 
the years, there is still no consensus about diagnostic 
criteria7 and a temporal link with clinical, pathological, and 
serological findings compatible with LE contributes to 
establishing the diagnosis49. Borchers et al.8 have pro-
posed the following criteria both for Di-SLE and 
Di-CLE: - continuous and sufficient exposure to a specific 
drug, - presence of at least one symptom consistent with 

LE, - no history of disease before starting treatment, - tem-
poral relationship between the start of the drug and onset 
of the manifestations, and  -  discontinuation of the drug 
and the disappearance of the manifestations1. However, 
this definition still has some flaws, because there are 
reports of cases that persist despite drug discontinuation7 
and cases of Di-LE in patients with a previous history of 
SLE5. Reappearance of drug reintroducing would contrib-
ute to the diagnosis, but this is not recommended39.

Diagnosing Di-LE can be more difficult for larger 
latency periods, simultaneous introduction of several 
drugs, new therapies with little information about their 
long-term effects4, and for treatment of neoplastic or 
autoimmune diseases, as these underlying conditions 
may be confounding factors49. In cases with several 
potentially suspected drugs, a probability algorithm 
such as Naranjo’s can be used to guide which drug 
should be stopped first7.

Drugs frequently implicated in Di-LE

Over the years, an increasing number of drugs have 
been associated with Di-LE2, particularly in recent 
years both due to new therapies used in oncology and 
autoimmune diseases2 and due to new associations of 
“old” drugs7 (Table 1).

Drugs can be classified as high or low risk1 or as 
high, medium, low, and very low risk of inducing SLE2 
(Table 2) or into definitely (isoniazid, procainamide, and 
hydralazine), probably (phenytoin and carbamazepine), 
possibly (lithium and lamotrigine) and recently reported 
to induce Di-LE4,50. However, for instance, proton-pump 
inhibitors (PPIs) and terbinafine51 are not categorized.

Anti-TNF α-induced LE

LE induced by tumor necrosis factor-alpha inhibitors 
(anti-TNF α) is rare (< 1%), it affects mostly women45,52, 
and in many cases, the drug just reveals a pre-existing 
LE2. It is considered distinct, as it sets up several 
exceptions to the typical features of Di-LE, but the three 
main forms of LE have been described36.

This seems to be a class effect but is particularly 
evident for infliximab45 and etarnecept53. These drugs 
induce: - apoptosis enhancing formation of autoantibod-
ies against nuclear antigens8;  - negative regulation on 
C-reactive protein and TNFα with consequent decrease 
in the expression of the adhesion molecule CD44 and 
reduced clearance of apoptotic material8; - and increase 
in type I interferon levels, which influences plasma cell 
differentiation51 – “cytokine shift” with suppression of 
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T-helper 1 and increase of T-helper 2 cells, with B-cell 
activation and autoantibody formation45,54.

In TNFα-induced-LE cutaneous (Fig. 4), renal, cere-
bral, and hematological involvement is most commonly 
seen45,52 as well as other atypical manifestations such 
as hepatitis, pneumonitis, valvulitis, deep vein throm-
bosis, neuritis, and myositis have also been reported52.

ANAs and anti-dsDNA are very common (90% of 
cases)55 as well as anti-cardiolipin antibodies (25% of 
cases),45 but anti-histone antibodies are usually nega-
tive2. Anti-dsDNA antibodies are predominantly IgM 
with less systemic pathogenicity than the IgG antibod-
ies found in idiopathic SLE, and therefore, this 
anti-TNFα-induced LE is less severe53. These autoan-
tibodies are often present without clinically evident dis-
ease2. Hypocomplementemia is relatively frequent2.

In milder cases, patients can tolerate substitution  
to another anti-TNFα25,54, and some might tolerate 
treatment continuation, eventually adding immunosup-
pressive drugs45.

COVID-19 vaccine-induced LE

Given the need for rapid development of SARS-CoV-2 
vaccines in response to the COVID-19 pandemic, there 
has not been sufficient time for studies about their adverse 
effects in the population and, recently, reports of vac-
cine-associated outbreaks of autoimmune diseases and 
vaccine-induced cases of LE have been reported42, as 
with previous vaccinations43,56. Nevertheless, these 
effects should not discredit vaccination56.

Patients with autoimmune diseases already have, ad 
initium, a higher propensity to develop complications 
from the vaccine. It has been reported that 1/3 of patients 
with idiopathic LE who received SARS-CoV-2 vaccination 
had an outbreak of their underlying autoimmune dis-
ease43. Still, in addition to disease exacerbations, Sagy 
et al. reported the case of three patients with SLE onset 
after vaccination with the Pfizer BNT162b2 mRNA vac-
cine, two of whom developed cutaneous manifesta-
tions43. Khanna et al. reported a case of SLE induced by 
the Pfizer BNT162b2 mRNA vaccine and reviewed eight 
other cases induced by the Pfizer, the Astra-Zeneca, and 
Moderna mRNA vaccines42. Most patients were female 
between 30 and 40  years old, and lupus involved the 
skin and the musculoskeletal system, followed by the 
renal and gastrointestinal systems42.

Possible mechanisms included molecular mimicry and 
the activation of toll-like receptors (TLRs) on antigen- 
presenting cells with production of specific autoantibod-
ies43 or activation of TLRs by the viral mRNA, in conjunc-
tion with cytosolic inflammatory components, namely, the 
pyrin domain of the NLR family (NLRP3), leading to the 
onset of inflammation and autoimmunity56.

Figure 4. Drug-induced SLE: erythematous asymptomatic 
lesions on malar areas in a patient who developed ANA 
after use of anti-TNF-a for Crohn’s disease.

Table 1. List of drugs more commonly associated with 
cutaneous lupus erythematosus, divided by subacute, 
chronic, and other types of CLE

Subacute 
cutaneous LE

Diuretics, hydrochlorothiazide7

Diltiazem2, amlodipine35

ACE inhibitors4, beta-blockers7, phenytoin, 
carbamazepine lansoprazole, omeprazole, 
esomeprazole
Anticholinergic agents: tiotropium7

Terbinafine, antiretroviral therapy4

Anti-TNFα, anti-IL17, anti-IL12/237

Anti-PD1 (nivolumab, pembrolizumab)/anti-PDL1 
(atezolizumab), anti-CTLA4 (ipilimumab)7,
Immunoglobulins G, leflunomide7

Mast cell inhibitors (mastinib),  
anti-CDK (palbociclib)51

Allopurinol, mitotane, pirfenidone4

Bupropion, ticlopidine, rosuvastatin, 
estroprogestatives7

Paclitaxel, tamoxifen51, doxorubicin, 
docetaxel, gencitabine7, taxanes, 
pemetrexed, hydroxyurea34, 5-FU 
compounds62, pazopanib, bevacizumab21

Topical treatments: terbinafine, imiquimod 
cream7, topical beta-blocker63

Chronic 
cutaneous LE

Fluorouracil compounds2, capecitabine, 
tegafur, and uracil/tegafur64

Non-steroidal anti-inflammatory drugs7,
Anti-TNFα (infliximab, etanercept, adalimumab, 
certolizumab pegol and golimumab7),
Antifungals, intravenous immunoglobulin65

Other forms of 
cutaneous LE

Lupus tumidus: ustekinumab, bortezomide58

“Chilblain lupus”: infliximab, adalimumab, 
etarnecept58

Rowell syndrome: terbinafine7

LE: lupus erythematosus.
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Reversibility and treatment of Di-LE

Clinical manifestations of Di-LE tend to resolve after 
drug discontinuation, the first recommended therapeutic 
step (2) that should be associated with lifestyle modifica-
tions such as smoking cessation and sun protection51.

If a lupus-like condition persists after drug with-
drawal, treatment should be based on patient’s mani-
festations2, but this treatment can often be reduced or 
even discontinued as symptoms resolve51.

In skin lesions, topical agents, such as corticoste-
roids or calcineurin inhibitors, are recommended2 or, 
when lesions are more generalized, systemic therapies 
such as anti-malarials, non-steroidal anti-inflammatory 
drugs (NSAIDs), and corticosteroids may be used2. 
Systemic immunosuppressants such as azathioprine, 
cyclophosphamide, mycophenolate mofetil2, or biologic 
therapeutics3 may be needed, particularly in Di-SLE 
with involvement of multiple organs and systems7.

Reintroduction of the culprit drug may be safe and 
effective in some cases with minor symptoms, but it is 
suggested that reintroduction should be associated 
with a short-term immunosuppressive treatment57. 
Maintenance of treatment with the causative drug has 
been described in patients under therapy with some 
anti-TNFα (infliximab and adalimumab), in most cases 
associated with systemic immunosuppressive agents58. 
This approach can be very useful, especially in patients 
with chemotherapy-induced LE34.

For some therapeutic classes, such as PPIs, thiazide 
diuretics, anti-TNFα, and chemotherapy agents, class 
effects have been reported59; thus, it may be necessary 
to contraindicate drugs of the same drug class7. There 
are also case reports of the disease recurrence after 

switching pharmacological classes, which reinforces 
the idea that there may be some genetic susceptibility 
for Di-LE60.

Resolution of clinical manifestations depends on sev-
eral factors such as the type of drug, the type of clinical 
manifestations and their severity, and the characteris-
tics of the patients, including their underlying disease2. 
Serological findings take longer resolution61, so they 
should not be used for therapy adjustment and evalu-
ation2. When the manifestations are not reversible, it 
might mean that the condition originated from a pre-ex-
isting LE that was unmasked by a drug recently added 
to the patient’s medication2.

Regular follow-up after resolution and in regards to 
the suspicion of a possible genetic susceptibility for the 
development of autoimmunity is recommended13.

Conclusion

Di-LE is indeed gaining importance in current clinical 
practice and, consequently, the number of studies pub-
lished on this topic has been increasing, as well as the 
knowledge about the disease and main culprit drugs. 
However, most publications are isolated clinical case 
reports, with few studies adding new information on 
more precise diagnostic criteria and better knowledge 
of pathophysiology, characteristics of the implicated 
drugs, and their risk factors. This might allow, in the 
future, to screen patients more likely to develop the 
disease and avoid higher-risk drugs in more suscepti-
ble patients. In addition, a greater understanding of 
Di-LE may also contribute to explain pathomechanisms 
involved in the idiopathic forms and help develop more 
targeted treatments.
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Keratosis lichenoides chronica: a diagnosis to remember

Queratose liquenóide crónica: um diagnóstico a relembrar
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Abstract

Keratosis lichenoides chronica (KLC) or Nekam’s disease, is an uncommon dermatosis, assumed for years as a variant of 
another inflammatory dermatosis (such as cutaneous lupus erythematosus or lichen planus) but currently accepted as a 
distinctive condition. Although pathophysiologic mechanisms need further research, clinical aspects of KLC are well-characterised, 
particularly lichenoid hyperkeratotic papules arranged linearly or in a reticulate pattern over the extremities, seborrheic-like 
dermatitis on the face and oral or genital erosions. Histopathology usually shows lichenoid interface dermatitis with numerous 
necrotic keratinocytes and parakeratosis. Keratosis lichenoides chronica (KLC) typically has a chronic progressive course with 
poor response to treatment. In the following case, we present a 56-year-old man with chronic dermatosis whose clinicopatho-
logical findings allowed the diagnosis of KLC. The patient was treated with acitretin, topical steroids and topical calcineurin 
inhibitors with partial improvement of the lesions.

Keywords: Interface dermatitis. Keratosis lichenoides chronica. Lichenoid eruptions. Nekam’s disease. 

Resumo

A Queratose liquenóide crónica (QLC) ou Doença de Nekam é uma dermatose pouco comum, entendida desde há anos 
como variante de outra dermatose inflamatória (como lúpus eritematoso cutâneo ou líquen plano), mas atualmente aceite 
como uma entidade distinta. Embora os seus mecanismos fisiopatológicos necessitem de mais investigação, os aspetos 
clínicos da QLC encontram-se bem caracterizados, particularmente pelas pápulas queratósicas liquenóides dispostas linear-
mente ou num padrão reticulado sobre as extremidades, dermatite seborreica facial e erosões orais ou genitais. A histopato-
logia demonstra geralmente uma dermatite de interface líquenóide associada a numerosos queratinócitos necróticos e 
cobertos por paraqueratose. A QLC tem tipicamente um curso progressivo crónico com resposta insatisfatória ao tratamento. 
No caso seguinte, apresentamos um homem de 56 anos de idade com uma dermatose crónica, cujos achados clinicopato-
lógicos permitiram o diagnóstico de QLC. O doente foi tratado com acitretina, esteróides tópicos e inibidores de calcineurina 
tópicos com melhoria parcial das lesões.

Palavras-chave: Dermatite de interface. Doença de Nekam. Erupções liquenóides. Queratose liquenóide crónica. 
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Introduction

Keratosis lichenoides chronica (KLC) is an uncommon 
mucocutaneous disorder originally described in 1895 by 
Kaposi, who called it ‘lichen ruber acuminatus morbilli-
form’1. Later, in 1938, Nekam took note of acrosyringeal 
hyperkeratosis in the case published by Kaposi and named 
the disease ‘porokeratosis striata lichenoides’ despite the 
lack of coronoid lamella2. Finally, in 1972, Margolis et al. 
introduced the nomenclature currently used—‘KLC’3.

Case description

A 56-year-old male, otherwise healthy, presented to the 
dermatology department with a 1-year history of persistent 
asymptomatic cutaneous lesions predominantly affecting 
the limbs and face. On examination, multiple keratotic 
violaceous papules and plaques were distributed over the 
dorsum of his hands and fingers (Fig. 1A), as well as on 
the medial aspect of both thighs, where they were arranged 
in a linear pattern (Fig. 1B). On his face, there were ery-
thematous and squamous lesions located mainly in the 
midfacial area, resembling seborrheic dermatitis (Fig. 1C). 
Mucous membranes, genital region, scalp and nails were 
spared. The remaining physical examination was unre-
markable and his routine blood tests, including viral serol-
ogies and autoimmunity markers, were normal.

There was no familiar history of similar complaints.
A skin biopsy performed on a thigh lesion revealed 

irregular acanthosis and hyperkeratosis with alternating 
areas of orthokeratosis and parakeratosis. In the upper 
dermis, there was a dense lichenoid infiltrate com-
posed of lymphocytes and plasma cells, associated 
with multiple foci of vacuolar degeneration of the basal 
epidermal layer and apoptotic keratinocytes (Fig. 2).

This combination of clinical and histological findings 
strongly suggested the diagnosis of KLC. The patient 
declined to be tested for the nucleotide-binding domain 
and leucine-rich repeat-containing protein 1 (NLRP1) 
gene. Treatment was initiated with acitretin 35 mg daily, 
in addition to the topical application of tacrolimus 1% 
ointment on the face and clobetasol propionate 
ointment 0.05% on the extremities. At 6 months 
follow-up, the lesions on his hands had significantly 
improved. However, other lesions showed milder 
responses to the treatment.

Discussion

Keratosis lichenoides chronica (KLC), also known as 
Nekam’s disease, is a rare dermatosis of uncertain 

etiology. It appears most frequently in adults, with a 
peak of incidence in the 4th decade and slight predom-
inance in males1,2,4.

Previously perceived as the expression of other 
inflammatory conditions such as lichen planus, lupus 
erythematosus or lichen simplex chronicus5,6, KLC is 
now considered a distinct entity since the detection of 
a gain-of-function mutation in the nucleotide-binding 
domain and leucine-rich repeat-containing proteins 1 
(NLRP1) gene in a family with semi-dominantly inher-
ited KLC7.

NLRP1 is an inflammasome sensor protein in high lev-
els in keratinocytes and cutaneous fibroblasts. It is thought 
that the gain-of-function mutation in the NLRP1 gene 
causes constitutive inflammasome activation and leads to 
reactive keratinocyte proliferation7,8. However, further 
studies are required to fully comprehend the pathogene-
sis of both familiar and sporadic cases.

Clinically, KLC is characterised by lichenoid or kera-
totic violaceus papules arranged in a linear or reticu-
lated pattern, especially on the limbs4. A seborrheic-like 
dermatitis eruption on the face is also a common find-
ing of this disorder4. Less frequent features include oral 
and genital ulcerative lesions, palmoplantar kerato-
derma and onychodystrophy which are found, respec-
tively, in 50, 40 and 30% of cases1,9,10.

Regarding histology, typical findings are hyperkera-
tosis with focal parakeratosis, irregular acanthosis alter-
nating with areas of atrophy, vacuolar degeneration of 
keratinocytes at dermoepidermal junction and chronic 
inflammatory infiltrate in the upper dermis consisting of 
lymphocytes, histiocytes and plasma cells (often around 
infundibula and acrosyringia)4,5.

Several inflammatory dermatoses, such as lichen 
planus, lichen planus-psoriasis overlap, lichen planopi-
laris, pityriasis rubra pilaris and cutaneous lupus ery-
thematous may mimic KLC10.

Keratosis lichenoides chronica (KLC) has a chronic and 
progressive course and is highly resistant to therapy11,12. 
The most effective treatment consists of oral retinoids at 
a dose of 0.3-0.6 mg/kg/day2,11, although complete 
responses are infrequent11. Phototherapy (psoralen plus 
ultraviolet A and narrow-band ultraviolet B) can be helpful, 
especially as an adjuvant treatment4,11. Topical treatment, 
as well as systemic steroids, other immunosuppressants 
and antimalarials, are usually ineffective2,12.

This case serves to highlight KLC as a well-defined 
disease with consistent clinical and histological char-
acteristics. Its pathogenesis is still not fully understood, 
although recent progress has been made with the dis-
covery of the possible contribution of the NLRP1 gene.
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Figure 1. Clinical features. A: keratotic papules on the thighs, some arranged in a linear pattern; B: keratotic 
violaceous papules over the dorsum of the hand; C: facial seborrheic dermatitis-like eruption.

Figure 2. Histopathological aspects: irregular acanthosis with focal parakeratosis, apoptotic keratinocytes at various 
levels of the epidermis and mixed lichenoid infiltrate in the superficial dermis (H&E, 10x).
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Congenital cutaneous candidiasis in a term newborn

Candidíase cutânea congénita num recém-nascido de termo
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Abstract

Congenital cutaneous candidiasis (CCC) is a rare condition in neonates, mainly in term neonates, that develops in the 1st 
week of life. Its broad clinical spectrum makes it challenging to differentiate it from other exanthemas in the newborn. The 
involvement of palms and soles and the presence of pustules are important clinical clues for the differential diagnosis, with 
cultural examination confirming the diagnosis by identification of Candida spp. Treatment of clinically stable term neonates 
without evidence of invasive disease is currently controversial. We report a case of CCC in a term newborn with no evidence 
of invasive disease that evolved into a clinical cure after systemic and topical antifungal treatment.

Keywords: Congenital cutaneous candidiasis. Exanthema. Term newborn. Pediatric dermatology. Neonatal dermatology.

Resumo

A candidíase cutânea congenita é uma condição rara em recém-nascidos, principalmente em recém-nascidos de termo, que 
se desenvolve na primeira semana de vida e pode estar presente nas primeiras horas. Apresenta um amplo espectro de 
sintomas e pode ser difícil diferenciar de outros exantemas no recém-nascido. O envolvimento das palmas das mãos e plan-
tas dos pés é uma característica importante no diagnóstico diferencial, e o exame cultural confirma o diagnóstico. O tratamento 
de recém-nascidos de termo clinicamente estáveis   sem evidência de doença disseminada é controverso, e relatamos um 
caso de candidíase cutânea congênita extensa com resolução completa após tratamento sistêmico.

Palavras-chave: Candidíase cutânea congénita. Exantema. Recém-nascido termo. Dermatologia pediátrica. Dermatologia neonatal. 
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Introduction

Congenital cutaneous candidiasis (CCC) is a rare 
condition in neonates. It is the result of a Candida spp. 
infection acquired in utero and is thought to occur via 
an ascending pathway from candida vulvovaginitis1. 
One of the most accepted risk factors is the presence 
of an intrauterine foreign body (intrauterine device or 
cervical cerclage)2. CCC can occur in infants regard-
less of the type of delivery, duration of rupture of mem-
branes, or maternal diagnosis of candida vaginosis3. It 
is more common in preterm neonates under 27 weeks 
of gestational age, as well as in those with extremely 
low birth weight4. Immature, compromised mucocuta-
neous barriers and poor systemic host defences are 
thought to be predisposing factors in preterms. 
Extensive CCC in term neonates is rare, with only a 
few published reports in the literature.

Clinical case

A full-term (38 weeks) female infant was born by 
vaginal delivery with an appropriate birth weight for the 
gestational age (3044 gm). She was born to a healthy 
mother with a positive history of vaginal candidiasis 
before pregnancy. Serologies and prenatal ultrasounds 
were normal. There was no maternal history of herpes 
simplex infection, intrauterine device, cervical cerclage 
or amniocentesis. The mother tested positive for group 
B Streptococcus and received adequate antibiotic pro-
phylaxis before delivery.

The Apgar score was 9/10/10 at 1, 5 and 10 minutes 
at birth. She had a regular clinical examination at birth.

At 24 hours of life, a few papules were noticed on 
the head and trunk, which rapidly and progressively 
worsened over the next 48 hours. On the third day, 
she developed a generalised papulopustular eruption 
involving the face, neck, trunk and extremities, includ-
ing palms and soles, as well as diffuse bright ery-
thema with erosions in the perineal area, multiple 
white plaques on the oral mucosa (Figs. 1 to 3), and 
purulent ocular exudate. There was no fever or other 
systemic symptoms. Based on clinical findings and 
skin examination, the diagnosis of CCC was strongly 
considered. Laboratory tests showed no evidence of 
systemic infection and a complete blood count 
revealed 18100/μL white blood cells (9500/uL neutro-
phils) and negative serum C-reactive protein concen-
tration (0.03 mg/dL). Skin, ocular and blood cultures 
were collected. After multidisciplinary discussion, tak-
ing into consideration the extensive cutaneous and Figure 2. Presence of papules and pustules on the palms.

Figure 1. Diffuse papulopustular eruption involving the 
entire integument.
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mucous membranes involvement, in the absence of 
systemic signs of infection, empiric treatment with 
intravenous fluconazole (12 mg/kg/day), oral nystatin 
and clotrimazole cream was started. Cerebrospinal 
fluid was not collected due to the lack of lesion-free 

areas at the puncture sites. Considering CCC as the 
most likely diagnosis and the absence of clinical or 
laboratory evidence of systemic infection, no antibac-
terial nor antiviral therapy was added, pending clinical 
evolution and culture results. After a few days, the 

Figure 3.  A: oral mucosal and B: perineal area.

A B

Figure 4.  A and B: resolution with desquamation after therapy.

A B
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the mortality rate is inversely proportional to birth 
weight and gestational age.

Treatment of clinically stable term neonates without evi-
dence of disseminated disease can be controversial. 
Nonetheless, studies also indicate that topical and shorter 
treatment cycles (< 14 days) are risk factors for the dis-
semination of Candida into the bloodstream3. In our case, 
due to the extensive mucocutaneous involvement with a 
higher risk of invasion, it was decided to initiate systemic 
therapy. Systemic treatment with fluconazole, amphoteri-
cin B deoxycholate and liposomal amphotericin B has 
been demonstrated to be effective3. In our hospital, 
amphotericin B deoxycholate is not available. Due to the 
low rate of fluconazole resistance in our unit and since 
liposomal amphotericin B is not the first choice in case of 
urinary tract infection7 (which could not be excluded due 
to the great mucocutaneous involvement contraindicating 
aseptic collection), it was decided to use fluconazole as 
first choice with excellent clinical outcome.
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culture of pustules and ocular exudate identified 
Candida albicans confirming the diagnosis. Blood cul-
tures were negative. The mother’s vaginal evaluation 
did not show any signs of active vulvovaginal candi-
diasis and vaginal swab cultures were negative.

Oral candidiasis resolved on the third day of treat-
ment, and skin lesions progressively resolved with des-
quamation after fourteen days of intravenous fluconazole 
and topical clotrimazole (Fig. 4).

There was no evidence of immunodeficiency in the 
initial investigation, and the patient is currently under 
clinical follow-up.

Discussion

We present a case of extensive mucocutaneous can-
didiasis appearing in the first 48 hours of life. The involve-
ment of the palms and soles, as well as the involvement 
of the oral mucosa and perineal region, were essential for 
suspecting the diagnosis. There was no evidence of inva-
sive disease, and there was a good evolution under top-
ical and intravenous antifungal agents.

Congenital cutaneous candidiasis (CCC) develops in the 
1st week of life and may be present in the first few hours5. 
It presents a broad spectrum of symptoms, from rash to 
severe invasive disease. It is clinically characterised by a 
generalised exanthema, including erythematous macules 
and papules, vesicles and pustules that later undergo des-
quamation1,5. The entire body can be affected, often involv-
ing the palms and soles, which is an essential feature for 
the differential diagnosis6. The most affected areas are 
usually the back, extensor surfaces and skin folds.

It is necessary to consider other differential diagno-
ses of exanthemas in newborns. Neonatal candidiasis 
differs from CCC by appearing after the first week of 
life and usually affects only the perianal region and 
oropharynx1. Other differential diagnoses of CCC are 
extensive-erythema toxicum neonatorum, transient 
neonatal pustular melanosis, several infectious causes 
(group B Streptococcus, L. monocytogenes, herpes 
simplex virus, varicella zoster-virus, among others),  
miliaria or even Langerhans cell histiocytosis5. Some 
features help in the differential diagnosis—the presence 
of plaques in the umbilical cord (funisitis) should raise the 
suspicion of CCC but also of L. monocytogenes infection; 
lesions on the palms and soles are characteristic of 
Candida infection. Due to the difficulty in the differential 
diagnosis, it is imperative to confirm the diagnosis by 
cultural examination with isolation of Candida spp.

Usually, it is self-limiting but can progress to invasive 
diseases such as candidemia, pneumonia, arthritis and 
endocarditis4. The probability of invasive disease and 
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Titanium hypersensitivity in a patient with a titanium medical 
implant

Hipersensibilidade ao titânio num doente com um implante médico de titânio

Ana G. Lopesa*, Teresa Pereira, Maria J. Guimarães, Catarina Cerqueira, Joana Gomes, and Celeste Brito 
Dermatology Department, Hospital of Braga, Braga, Portugal
aORCID: 0000-0003-1103-1075

Abstract

A 53-year-old male patient with priors of psoriasis suffered a left tibial plateau fracture and underwent open reduction and 
internal fixation with a titanium plating system. He had no history of atopy or contact-hypersensitivity reactions to metals. Almost 
1 year later, the patient continued to have chronic pain and edema at the site of the implant. On examination, the patient had 
a well-healed surgical incision on the left leg without erythema or induration but with tenderness to touch and two fluctuating 
nodular lesions. Subsequent allergy patch testing revealed an allergy-positive reaction to nickel sulfate, titanium oxalate and 
sodium tetrachloropalladate. The patient was diagnosed with titanium hypersensitivity secondary to recent implantation. The 
patient underwent hardware removal with a resolution of the complaints. The allergic risk of titanium material is smaller than 
that of other metal materials. Positive patch test reactions to titanium are rare and a negative patch does not exclude the 
diagnosis. Preimplant patients should be asked about a history of hypersensitivity reactions to metals and patch testing should 
be recommended for those who have experienced such reactions.

Keywords: Allergy. Medical implant. Patch testing. Titanium. Titanium hypersensitivity. 

Resumo

Descreve-se o caso de um doente do sexo masculino de 53 anos, com antecedentes pessoais de psoríase, que sofreu uma 
fratura do prato tibial esquerdo, e foi submetido a uma redução aberta e fixação interna fixação interna com um implante de 
titânio. O doente não referia história prévia de atopia ou reações de hipersensibilidade a metais.

Um ano após a cirurgia, o doente mantinha queixas de dor crónica e edema no local do implante. Ao exame dermatológico, 
era visível uma incisão cirúrgica linear bem cicatrizada na perna esquerda, sem eritema ou endurecimento, mas com aumento 
da sensibilidade ao toque e com 2 lesões nodulares móveis. Testes epicutâneos revelaram uma reação alérgica positiva ao 
sulfato de níquel, oxalato de titânio e tetracloropaladato de sódio. O doente foi diagnosticado com hipersensibilidade ao titâ-
nio secundário à recente colocação do implante de titânio na perna. O doente foi submetido a extração do material, com 
resolução das queixas. O risco de alergia ao titânio é mais pequeno do que com qualquer outro metal. Reações positivas 
nos testes epicutâneos são raras e um teste negativo não exclui o diagnóstico. Os doentes que vão ser submetidos a cirurgias 

https://crossmark.crossref.org/dialog/?doi=10.24875/PJDV.23000016&domain=pdf
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Introduction

Titanium has been considered to be a nonallergenic 
material, so it has been used in orthopaedic and spinal 
surgery, pacemakers, clips, coils and dental implants. 
Recent studies have reported rare cases of metal 
allergy caused by titanium-containing materials.

There are no standardized diagnostic tests and tita-
nium allergy is often a diagnosis of exclusion.

We present a rare case of a confirmed metal allergy 
to a titanium plating system.

Case report 

We describe the case of a 53-year-old male patient 
with priors of psoriasis, controlled with topical therapy. 
He had no history of atopy or contact reactions to metals.

The patient suffered a left tibial plateau fracture after a 
fall and underwent orthopedic surgery for open reduction 
and internal fixation with a titanium plating system. There 
were no complications during surgery or in the immediate 
postoperatory period. The patient was discharged, with 
indications to complete a physiotherapy treatment plan 
which he began right away and completed after a few 
months, with regained mobility and muscle strength.

Almost 1 year later, the patient was referred to the 
dermatology department as he continued to complain 
of chronic pain and edema at the site of the implant on 
the left leg with two subcutaneous nodules that had 
developed 3 months after the surgery.

On dermatological examination, the patient had a linear 
surgical scar on the left leg without erythema or induration 
but with tenderness to touch and two fluctuating soft and 
elastic subcutaneous skin-colored nodules beneath the 
distal part of the scar. These nodules were mobile with the 
movements of the leg muscles (Fig. 1). There was no evi-
dence of infection, loosening or failure of the metal plate.

In order to exclude a hypersensitivity reaction, patch 
testing was performed with the baseline series and an 
extended metal series (Chemotechnique diagnostics, 
Vellinge, Sweden). Readings were performed on the 
day (D) 3 and D7, according to European Society of 
Contact Dermatitis guidelines.

On D3, there were positive reactions to nickel 
sulfate 5% pet (++), titanium (IV) oxalate hydrate 5% 
pet (++), sodium tetrachloropalladate (II) hydrate 3% pet 

para colocação de implantes metálicos devem ser questionados acerca de história pessoal passada de reações de hipersen-
sibilidade a metais e os testes epicutâneos pré-operatórios devem ser recomendados àqueles que têm estes antecedentes.

Palavras-chave: Alergia. Hipersensibilidade ao titânio. Implante médico. Testes epicutâneos. Titânio. 

(+) and rhodium (III) chloride hydrate 2% pet (++). At 
D7 persisted the positive reactions to nickel sulfate 5% 
pet (++), titanium (IV) oxalate hydrate 5% pet (++) and 
sodium tetrachloropalladate (II) hydrate 3% pet (+), sup-
porting the hypothesis of titanium hypersensitivity sec-
ondary to the recent implantation (Fig. 2-3).

The patient underwent removal of the titanium plating 
system on the left leg and 1 month after surgery, there 
was complete healing with no inflammatory signs, no 
pain or functional limitations, and the nodular lesions 
are no longer perceptible.

Discussion

Titanium is considered the most biocompatible metal 
due to its corrosion resistance, bio-inertness, osse-
ointegration capacity and high fatigue limit. Therefore, 

Figure 1. Well-healed linear surgical incision on the left leg 
with two fluctuating subcutaneous nodular lesions beneath 
the distal part of the incision.
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it is widely used in the medical field, such as plastic 
surgery, dental implants, pacemakers, neurosurgery 
and orthopedic surgery, significantly increasing expo-
sure to this rare metal1,2.

Despite its known biocompatibility, several studies 
have reported cases of suspected and confirmed aller-
gic reactions to titanium salts, including two Portuguese 
case reports3-12. Most are related to dental implant 
prostheses and screw fixation systems. One case 
occurred in a patient with allergic contact dermatitis 
who had dental implant prostheses and who exhibited 
allergic symptoms after orthopedic surgery2.

In our case, the patient had no priors of atopy or 
contact reactions to metals and developed the symp-
toms after an orthopaedic surgery with the implantation 
of a titanium plating system.

Allergic reactions to titanium described in the literature 
are varied and include rash, urticaria, pruritus, oedema, 
eczematous lesions, hyperplastic lesions of soft tissue, 
impaired healing fractures, pain, and necrosis around the 
implants9. However, most instances of titanium allergy 

appear as dermatitis around titanium products and symp-
toms resolve after the removal of the offending agent13.

In this case, the patient displayed pain, oedema and 
subcutaneous lesions on the site of the titanium 
implant, which raised the suspicion of titanium allergy.

Diagnosing titanium allergy is complicated because 
of the low sensitivity and specificity of the diagnostic 
tests available. The skin patch test has not yet been 
developed as the valid standardized test for titanium 
allergy and positive reactions to titanium have only 
rarely been demonstrated with skin testing14. The most 
widely used patch test preparation is titanium dioxide, 
but some studies suggest using other titanium salts as 
alternative reagents, such as 0.1 and 0.2% titanium 
sulfate in water solution or 0.1 and 0.2% titanium chlo-
ride pet15, 0.1% titanium tetrachloride2 or titanium oxa-
late hydrate 5% pet, but it is yet to be confirmed which 
is the most adequate.

In this case, we used titanium oxalate hydrate 5% pet 
and obtained a positive test reaction at D3 that per-
sisted at D7, ruling out irritation.

Figure 2. Result of patch testing at D7-allergy-positive 
reaction to nickel sulfate, titanium (IV) oxalate hydrate 5% 
and sodium tetrachloropalladate (II) hydrate.

Figure 3. Result of patch testing at D7-allergy-positive 
reaction to titanium (IV) oxalate hydrate 5% and sodium 
tetrachloropalladate (II) hydrate.
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Before surgical implants, patients should be asked 
about a history of reactions to metals and patch testing 
should be recommended for those who have experi-
enced such reactions.
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Cutaneous involvement by a mantle cell lymphoma

Envolvimento cutâneo por linfoma do manto
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Abstract

We describe the case of a 73-year-old female patient with priors of a mantle cell lymphoma (MCL), diagnosed 9 months ago, 
treated with chemotherapy, and currently with maintenance rituximab therapy, and a total knee replacement on the left leg 
1 year ago. The patient presented to the Dermatology Department with patches on the left leg, with 3 months of evolution.

On examination, the patient presented infiltrated, confluent erythematous-violaceous patches and plaques, on the anterior 
surface of the left knee and leg, along the arthroplasty scar. No complaints associated. Blood work showed anaemia, neutro-
penia and an elevation of lactate dehydrogenase (LDH). A skin biopsy revealed occupation of the skin by a diffuse lymphoid 
proliferation, with intermediate-sized cells, with scarce cytoplasm, hyperchromatic nuclei and irregular borders. At immunohis-
tochemistry, the cells were a cluster of differentiation (CD) 20+, CD5+, B-cell lymphoma 2 (Bcl-2) +, cyclin D1+ and CD3−. 
These findings are compatible with cutaneous involvement by MCL. The patient underwent radiotherapy on the left leg with 
regression of the lesions and is currently under chemotherapy. Mantle cell lymphoma (MCL) is a B-cell non-Hodgkin lymphoma 
(NHL). Cutaneous involvement is rare, secondary and means lymphoma dissemination. This case is also interesting for the 
site of skin involvement on a scar of knee replacement surgery.

Keywords: Cutaneous involvement. Cutaneous lymphoma. Lymphoma. Mantle cell lymphoma. 

Resumo

Doente do sexo feminino, 73 anos, com antecedentes pessoais de linfoma do manto diagnosticado há 9 meses, para o qual 
fez quimioterapia, atualmente em tratamento de manutenção com rituximab, e artroplastia total do joelho esquerdo há um ano.

A doente vem à consulta de Dermatologia por manchas na perna esquerda com 3 meses de evolução. Ao exame dermato-
lógico observavam-se manchas e placas eritematovioláceas, confluentes, infiltradas, na face anterior do joelho e perna 
esquerdas, ao longo da cicatriz de artroplastia. Sem queixas associadas. Sem lesões no restante tegumento cutâneo. Anali-
ticamente apresentava anemia, neutropenia e aumento da LDH. A biópsia cutânea revelou pele ocupada por proliferação 
linfóide de padrão difuso, constituído por células de tamanho intermédio, escasso citoplasma, núcleo hipercromático e  

https://crossmark.crossref.org/dialog/?doi=10.24875/PJDV.23000015&domain=pdf
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Introduction

Mantle cell lymphoma (MCL) is a B-cell NHL that 
develops from malignant B-lymphocytes within a region 
of the lymph node known as the mantle zone. MCL 
represents only 6% of all NHL1.

Many affected individuals have widespread disease 
at diagnosis, with involved regions often including mul-
tiple lymph nodes, the spleen, and, potentially, the 
bone marrow, the liver and the gastrointestinal tract. 
Skin involvement is rare and is associated with pro-
gressive disease1.

Our case report describes one of the rare cases of 
cutaneous involvement by an MCL.

Clinical significance

We describe the case of a 73-year-old female patient 
with priors of an MCL and a total left knee replacement 
1 year ago.

Around 9 months ago, the patient started experiencing 
asthenia and undesired weight loss. Blood work showed 
anaemia and neutropenia, and clinical examination 
detected cervical lymphadenopathies. Biopsy of a lymph 
node diagnosed an MCL. Bone marrow biopsy showed 
involvement of the bone marrow and a positron emission 
tomography/computed tomography scan revealed multi-
ple lymphadenopathies, thus an MCL stage IVB.

The patient underwent six cycles of chemotherapy with 
rituximab, cyclophosphamide, doxorubicin, vincristine, 
and prednisone, with disease control, followed by main-
tenance rituximab therapy, currently on the second cycle.

The patient presented to the dermatology department 
with patches on the left leg, with 3 months of 
evolution.

On examination, the patient presented with infiltrated, 
confluent, shiny erythematous to violaceous patches 
and plaques on the anterior surface of the left knee and 
leg and on the arthroplasty scar (Fig. 1), with no asso-
ciated complaints and no other relevant cutaneous 
lesions.

Blood work showed aggravation of anaemia, neutro-
penia and an elevation of LDH de novo. 

contornos irregulares. Ao estudo imunohistoquímico as células eram CD20+, CD5+, BCL2+ e Ciclina D1+ Achados compatí-
veis com envolvimento cutâneo por linfoma do manto. A doente realizou radioterapia com regressão das lesões e encontra-se 
atualmente sob quimioterapia. O linfoma de células do manto é um linfoma não Hodgkin, de células B. O envolvimento cutâ-
neo é raro, secundário e sinaliza disseminação da neoplasia. Este caso é interessante pelo local onde ocorreu o envolvimento 
cutâneo, na cicatriz de artroplastia do joelho.

Palavras-chave: Envolvimento cutâneo. Linfoma. Linfoma cutâneo. Linfoma do manto. 

A skin biopsy revealed dense occupation of the skin 
by a diffuse patterned lymphoid proliferation, with 
intermediate-sized cells, scarce cytoplasm, hyperchro-
matic nuclei and irregular borders (Figs. 2 and 3). In 
immunohistochemistry, the cells were positive for CD20, 
CD5, cyclin D1 and Bcl-2, and negative for CD3 and 
CD10 (Figs. 4 and 5). These findings are compatible with 
cutaneous involvement by MCL.

Maintenance therapy was stopped and the patient 
underwent radiotherapy on the left leg with regression 
of the lesions. The patient is currently under chemo-
therapy with R-BAC (rituximab, bendamustine, and 
cytarabine).

Discussion

Mantle cell lymphoma (MCL) is an uncommon form 
of NHL, accounting for 5–7% of all cases of NHL. It 
develops from malignant B-lymphocytes within a region 
of the lymph node known as the mantle zone1. 
Around 90% of patients with MCL have a mutation that 
leads to the overproduction of a protein called cyclin 
D1 in the lymphoma cells2.

It affects mostly men who are usually 60–70 years old1.
The disease is typically widespread at diagnosis. 

Extranodal involvement, especially of the gastrointesti-
nal tract, spleen and bone marrow, is fairly common 
in MCL3.

In the classification of World Health Organization, MCL 
is listed as an extracutaneous lymphoma secondarily 
involving the skin2. Primary involvement of the skin with 
MCL is controversial and extremely rare. Secondary 
involvement is described to occur in 2% of all MCL cases 
and in 17% of cases with stage IV MCL, with about 
30 cases reported4-6. This case was also a stage IV MCL.

Most cases report skin involvement of the trunk, fol-
lowed by the face, upper limbs and less commonly, the 
lower limbs and abdomen. Also, the primary lesions are 
usually described as erythematous nodules but can 
also be papules and plaques2,4-6. In this case, the 
patient presented with patches and plaques in only one 
lower limb at the site of a previous orthopaedic surgery 
which has never been described to our knowledge.



A.G. Lopes et al. Cutaneous mantle cell lymphoma

211

The immunohistochemical profile of the MCL of our 
patient was comparable to that of published cases. 
According to the guidelines, the diagnosis of MCL 
should be established on the basis of morphological 
examination and immunophenotyping with the detec-
tion of cyclin D1 protein overexpression. Histologically 
MCL is composed of diffuse or nodular proliferations of 
B lymphocytes positive for B-cell markers, like CD79a, 
CD19, CD20, CD22 and CD5 and usually negative for 
CD10, CD23 and bcl-66. In this case, the skin biopsy 
revealed a diffuse lymphoid proliferation with tumour 
cells positive for B-cell markers—CD20 and CD5, neg-
ative for CD3 and CD10 and overexpression of cyclin D1.

Patients who develop the cutaneous disease with 
widespread MCL typically have a progressive disease 
and, therefore, poor prognosis4.

Figure 1. Erythematous-violaceous patches and plaques 
on the anterior surface of the left knee and leg.

Figure 2. Skin biopsy with the dense occupation of the 
skin by a diffuse patterned lymphoid proliferation, 
sparing only a straight subepidermal band (grenz zone).

Figure 3. Lymphocytes with intermediate-sized cells, with 
scarce cytoplasm, hyperchromatic nuclei, and slightly 
irregular nuclear borders. Some mitotic figures can be seen.

Figure 4. In immunohistochemistry, the cells were positive 
for CD20, therefore, from the B-lymphocyte lineage.

Figure 5. The cells are also positive for cyclin D1, a 
characteristic of MCL.
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Although rare, skin involvement can be the first com-
plaint of MCL in some cases and therefore, its first 
manifestation. Since this type of lymphoma is associ-
ated with a poor prognosis, a quick diagnosis and rapid 
treatment are crucial for survival.
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Hand, foot, and mouth disease and palmoplantar 
erythrodysesthesia in a breast cancer patient: a challenging 
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Abstract

Cancer patients may experience several dermatological symptoms during treatment. We describe a case of synchronous 
presentation of hand, foot, and mouth disease (HFMD) and palmoplantar erythrodysesthesia (PPE) in a breast cancer patient. 
A 36-year-old female breast cancer patient under chemotherapy presented to our consult with a 1-week history of painful 
palmoplantar lesions associated with the recent onset of fever and dry cough. Her daughter had been diagnosed with HFMD. 
There was a positive immunoglobulin M (IgM) and IgG serology for coxsackievirus. We performed two skin biopsies; one 
specimen was consistent with HFMD, and the other one was with PPE. To the best of our knowledge, the synchronous pre-
sentation of HFMD and PPE has not yet been reported in the literature to date. PPE and immunosuppression might have 
been responsible for the atypical presentation and clinical severity of HFMD.

Keywords: Cancer. Coxsackievirus. Erythrodysesthesia. Immunosuppression. Palmoplantar. Neoplasm.

Resumo

O tratamento oncológico está associado a inúmeros efeitos adversos cutâneos–muitos deles já relatados na literatura. Des-
crevemos o caso de uma mulher com 36 anos, com antecedentes pessoais de neoplasia da mama, sob esquema de qui-
mioterapia endovenosa, que recorreu à consulta por uma dermatose palmo-plantar dolorosa, associada a febre e tosse seca, 
com uma semana de evolução. Referia ter estado em casa a cuidar da filha de 18 meses, com o diagnóstico de doença 
mão-pé-boca (DMPB) há cerca de três dias. Analiticamente com leucopenia, PCR 12,2 mg/dL e serologia para coxsackievirus 
positiva (IgM, IgG). Foram realizadas duas biópsias cutâneas; uma amostra consistente com a DMPB e a outra com eritro-
disestesia palmo-plantar (EPP). É o primeiro caso descrito na literatura de apresentação síncrona DMPB e EPP. A EPP 
associada à imunossupressão poderá ter sido responsável pela exacerbação da DMPB neste caso.

Palavras-chave: Câncer. Coxsackievirus. Eritodisestesia. Imunossupressão. Palmoplantar. Neoplasia.
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Introduction

Breast cancer is the most frequently diagnosed can-
cer in women and ranks second among causes of 
cancer-related death. Cancer patients may experience 
several dermatological manifestations during treat-
ment, including cutaneous adverse effects of chemo-
therapy1,2. Moreover, in immunosuppressed patients, 
the most common infections are often associated with 
atypical clinical presentations.

Herein, we describe a case of synchronous presen-
tation of HFMD and PPE in a breast cancer patient 
undergoing chemotherapy treatment.

Case presentation

A 36-year-old female patient presented to our outpa-
tient dermatology department with a 1-week history of 
palmoplantar numbness and tingling associated with 
painful lesions on the palms and soles. She denied 
accompanying systemic symptoms. Her 18-month-old 
daughter had been diagnosed with HFMD 3 days 
before the beginning of cutaneous manifestations. Her 
medical history included breast cancer cT2N2M0. She 
was going through the third cycle of neoadjuvant che-
motherapy with doxorubicin and cyclophosphamide. 
Examination revealed multiple erythematous purpuric 
papules, patches, vesicles and bullae on the palms and 
soles (Fig. 1). There were no mucosal lesions.

Two skin biopsies were performed, one on a palmar 
vesicle and the other on an erythematous papule on the 
arm. After a discussion with the oncology department, 
it was decided to delay the next chemotherapy cycle. 
Treatment consisted of betamethasone 1 mg/gm cream 
twice daily. After 1 week, there was a dissemination of 
the dermatosis associated with the recent onset of fever 
and dry cough. Laboratory studies revealed leucopenia 
1.10 × 109 L (normal range (NR) 4-11 × 109/L), neutrope-
nia 0.24 × 109/L (NR 1.9-7.5 × 109/L) and high C-reactive 
protein 12.2 mg/dL (NR < 0.5 mg/dL). There was a  
positive IgM and IgG serology for coxsackievirus.

The vesicle biopsy showed intraepidermal spongio-
sis, vesicle formation, epidermal necrosis and mixed 
inflammatory infiltrate, with eosinophils and lympho-
cytes, in the superficial dermis. These findings were 
consistent with HFMD (Fig. 2). Histopathological exam-
ination of the erythematous papule on the arm revealed 
orthokeratotic hyperkeratosis, atypical basal keratino-
cytes, oedema of the superficial dermis with a perivas-
cular lymphocytic infiltrate and erythrocyte extravasation. 
These findings were compatible with PPE (Fig. 3).

Two weeks later, the dermatosis regressed, and 
blood work was normal. The patient went to the oncol-
ogy consultation to schedule the next chemotherapy 
cycle. There was a clinical recurrence of mild PPE 
without the need to discontinue chemotherapy.

Discussion

Considering the clinical and epidemiological features 
described, the main differential diagnoses considered 
were HFMD, PPE, erythema multiforme (EM) and 
exanthem induced by other viruses. HFMD and PPE 
are mimickers of each other, and their diagnosis in this 
patient was only possible through histopathology.

Hand, foot and mouth disease (HFMD) affects approxi-
mately 11% of exposed adults, but fewer than 1% of 
infected adults develop clinical manifestations3. Clinically, 
HFMD is characterized by fever, acral vesicular exan-
thema and painful stomatitis4. In our case, epidemiologic 
and clinical features led to the suspicion of HFMD. 
Progression with disseminated dermatosis was a concern 
in our patient due to her immunocompromised condition.

There is relatively limited histopathologic reporting on 
HFMD5. This likely reflects that HFMD in children is usu-
ally recognized by clinicians and does not typically 
require histopathology for diagnosis. In most cases 
reported in the literature, histopathological findings 
include spongiosis, extravasation of red blood cells and 
leukocytoclastic6,7. In our case, a skin biopsy taken on a 
vesicle of the hand revealed features consistent with a 
viral infection, namely HFMD. Our case’s main clinical 
differential diagnosis included EM and other viral infec-
tions. However, the absence of vacuolar alteration at the 
dermoepidermal junction and the presence of eosino-
phils in the inflammatory infiltrate make the EM hypoth-
esis unlikely. On the contrary, the lack of classic viral 
cytopathic changes excludes a herpesvirus infection.

Palmoplantar erythrodysesthesia (PPE) is a toxic 
dermatologic reaction associated with specific chemo-
therapeutic agents, such as pegylated liposomal doxo-
rubicin6,8,9. We were concerned about the need for 
chemotherapeutic dose reductions or a switch to other 
drugs. The decision to delay the next chemotherapy 
cycle and the topical treatment ameliorated symptoms 
and helped to prevent the progression of both PPE 
and viral infection. Synchronous presentation of HFMD 
might have contributed to the worsening and possibly 
to overrating the PPE. The recurrence of mild PPE 
after resuming chemotherapy supports this observa-
tion. The histopathologic features in PPE most com-
monly described are dyskeratotic keratinocytes, basal 
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Figures 2A and B. Hand, foot and mouth disease-skin biopsy. A: intraepidermal spongiosis, ballooning and  
reticular degeneration with intraepidermal vesicle formation and epidermal necrosis (H&E stain, magnification ×40), 
B: inflammatory infiltrate with lymphocytes, eosinophils and neutrophils in the superficial dermis. Vascular dilatation 
and erythrocyte extravasation (H&E stain, magnification ×100).

Figures 3A and B. Palmo-plantar erythrodysesthesia—skin biopsy. A: irregular acanthosis, orthokeratotic 
hyperkeratosis and dermal oedema (H&E stain, magnification ×40), B: perivascular lymphocytic infiltrate and 
erythrocyte extravasation (H&E stain, magnification ×100).

Figures 1A and B. Clinical picture-hand, foot and mouth disease & palmo-plantar erythrodysesthesia. A: erythematous 
purpuric papules and patches on the palms, B: erythematopurpuric papules, patches, vesicles and bullae on the soles.
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layer vacuolar degeneration, mild perivascular lym-
phocyte infiltrate, spongiosis, hyperkeratosis, and  
parakeratosis6. Our palmar papule biopsy revealed 
findings consistent with PPE.

To the best of our knowledge, the synchronous presen-
tation of HFMD and PPE has not yet been reported in the 
literature. In our case, concomitant PPE and immunosup-
pression might have been responsible for the atypical 
presentation, longer course and clinical severity of HFMD.
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Giant BCC of the scalp after telmisartan/amlodipine: potential 
role of nitrosamine contamination as main cause for skin 
cancer development

CBC gigante do couro cabeludo após telmisartana/amlodipina: papel potencial da 
contaminação por nitrosamina como principal causa para o desenvolvimento de câncer 
de pele

Georgi Tchernev1,2,a and Simona Kordeva1,b*
1Onkoderma-Clinic for Dermatology, Venereology and Dermatologic Surgery; 2Department of Dermatology and Venereology, Medical Institute of 
Ministry of Interior. Sofia, Bulgaria
ORCID: a0000-0002-0365-3504; b0000-0002-1768-8601

Abstract

The problem of drug-induced cancers, and in particular skin cancers after intake of various antihypertensive drugs, is increa-
sing, but at the same time is gaining some clarity. In addition to melanocytic cancers, development of keratinocytic cancers is 
increased after the administration of sartans. It is believed that the procarcinogenic potential of the medication could be due 
to contamination of tablets with nitrosamines, which are known as mutagens. Regardless of the presence of angiotensin 
receptors in the skin and tumor tissue, the pharmacologic influence of the sartan is considered to be secondary and insigni-
ficant in relation to the processes of carcinogenesis. In certain cases, this influence is even defined as an antitumorous effect. 
We present a female patient who had been taking telmisartan/amlodipine 80/5 mg daily for 9 years and, after 4-5 years, 
developed a scalp tumor, confirmed histopathologically as a basal cell carcinoma (BCC) and treated successfully by surgical 
excision. The discussion is mainly focused on the potential role of nitrosamines as a new key player in the pathogenesis of 
keratinocytic cancers and BCC in particular.

Keywords: Nitrosamines. Basal cell carcinoma. Keratinocytic cancer. Dermatologic surgery. Telmisartan. Amlodipine.

Resumo

O problema dos cânceres induzidos por drogas, e em particular os cânceres de pele após a ingestão de vários medicamen-
tos anti-hipertensivos, está aumentando, mas ao mesmo tempo está ganhando alguma clareza. Além dos cânceres melano-
cíticos, o desenvolvimento de cânceres queratinocíticos aumenta após a administração de sartans. Acredita-se que o poten-
cial procarcinogênico do medicamento possa ser devido à contaminação dos comprimidos com nitrosaminas, conhecidas 
como mutagênicas. Independentemente da presença de receptores de angiotensina na pele e no tecido tumoral, a influência 
farmacológica do sartan é considerada secundária e insignificante em relação aos processos de carcinogênese. Em certos 
casos, essa influência é até definida como um efeito antitumoral. Apresentamos uma paciente que fazia uso diário de 
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Introduction

Systemic treatments with sartans, and in particular 
telmisartan, are generally associated with a more fre-
quent association with all forms of human can-
cer1. According to other scientific works, this risk is 
determined by the total cumulative intake of sartans 
over a certain period of time2.

Literature data has linked both keratinocytic and 
melanocytic cancers to the use of sartans3.

The simultaneous occurrence of basal cell carcino-
mas (BCC) and dysplastic nevi after taking sartans or 
sartans in combination with hydrochlorothiazide could 
be consideredas extremely important, eventually con-
firmatory, regarding the thesis that potential contami-
nation with nitrosamines is able to generate multiple 
forms of cancer or skin cancer and/or its precur-
sors4,5. Contamination with mutagenic nitrosamine 
remains the link between the intake of sartans and the 
development of skin cancer. The recently confirmed 
presence of nitrosamines in hydrochlorothiazide (within 
monomedication or in combination), could reinforce the 
mentioned assumptions6.

Case report

A 69-year-old female came to the dermatology 
department with a 5-year-old tumor formation on the 
scalp in close proximity to the frontal region, that had 
been growing for about five years prior to the consul-
tation. Physical examination showed a giant tumor, 
5-7 cm in diameter, covered with hemorrhagic crusts, 
with undefined borders (Fig. 1A). A biopsy taken pre-
operatively confirmed the histophatological diagnosis 
of basal cell carcinoma.

Due to comorbidities (arterial hypertension known for 
13 years, hypertriglyceridemia, hypercholesterolemia 
and sinus tachycardia) the patient was under systemic 
therapy with Telmisartan 80 mg/Amlodipine 5 mg once 
daily for 9 years, Hydroxyzine 25 mg once daily in the 
evening and Chlorthalidone 25 mg once daily for 
2 years. Glucose level was 7.15 mmol/L (normal range  
3.9-5.6 mmol/L), but other blood tests were normal. A 

telmisartan/amlodipina 80/5 mg por 9 anos e após 4-5 anos desenvolveu um tumor no couro cabeludo, confirmado histopa-
tologicamente como um carcinoma basocelular (CBC) e tratado com sucesso por excisão cirúrgica. A discussão está focada 
principalmente no papel potencial das nitrosaminas como um novo ator-chave na patogênese dos cânceres queratinocíticos 
e do CBC em particular.

Palavras-chave: Nitrosaminas. Basalioma cancro cutâneo. Tumor queratinocitico. Cirurgia dermatológica. Telmisartan.  
Amlodipina.

Computerized Tomography of the head showed a nor-
mal brain image without deviations or changes in the 
bone structure of the frontal bone.

After consultation with a cardiologist, the medication 
was switched to moxonidine 0.2 mg twice daily, 
Nebivolol 2.5 mg once daily, and clonidine when needed.

The tumor was excised under general anesthesia 
followed by reconstruction with an advancement rota-
tion flap. Histopathology showed a stage 2 (T2N0M0) 
nodular type of basal cell carcinoma without evidence 
of metastases. There was a good cosmetic result, and 
outpatient follow-up showed no tumor recurrence 
(Fig. 1B,C).

Discussion

Nitrosamines are well-known mutagens, carcinogens 
that without any doubt are causing in vivo different 
types of carcinomas such as: cancers of the bladder, 
lung, stomach, leukaemia, multiple myeloma, oesoph-
agus, prostate, pancreas and liver7. Their pathogenetic 
role in the development of almost all forms of cancer 
remains undeniable and well-defined1,2,7, either after 
inhalation8 or oral intake should. Their procarcinogenic 
effect remains statistically significant after taking sar-
tans potentially contaminated with nitrosamines, espe-
cially for keratinocyte cancer, confirmed in serious 
retrospective analyses: unadjusted OR (95% CI) for 
BCC: 2.16 (1.85-2.82), as well as adjusted OR (95% CI) 
for BCC: 2.86 (2.13-3.83)8.

A two-fold increased expression of the 
Angiotensinogen gene in tumor cells of patients with 
BCC has been shown9. Although the role of the 
reninangiotensin system in the skin physiology is 
undeniable10, it remains unclear whether this expres-
sion is a result or a cause for the development of BCC.

A number of publications have established a link 
between sartans administration and the increased risk 
for melanoma progression in the experimental environ-
ment11,12. An interesting recent publication indicated 
that valsartan contaminated with nitrosamines was 
associated with a 10% higher risk of developing mela-
nomas13. Regarding BCC, such observations are 
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completely absent, but the present case will perhaps 
be accompanied by other reports in the future. Currently, 
sartan use is associated with a significantly increased 
risk of actinic keratoses development, which are per-
ceived as preforms of keratinocyte cancer14.

According to expert conclusions of specialised collec-
tives, which are focused on monitoring the possible side 
effects of nitrosamines, their potential availability in sar-
tans, ACE inhibitors, thiazide diuretics, metformin, and 
ranitidine, could lead to skin cancer development15.

The potential role of nitrosamines is mentioned within 
the perspective of large-scaled retrospective analyses8.  
According to them, both sartans and thiazide diuretics, 
but also ACE inhibitors, are associated with an over 
two-fold to nearly three-fold increased risk of develop-
ing BCC8. Batches of all these three classes of medi-
cations have been withdrawn from distribution in recent 
years due to the elevated concentrations of nitrosa-
mines, many times exceeding the so-called ADIs 
(Acceptable daily intake doses).

Following statistical results and analyses8, it remains 
unlikely that the link between the three types of skin 
cancers (BCCs, Squamous cell carcinomas and mela-
nomas) and different classes of antihypertensive med-
ication with distinct pharmacologic activities is sporadic, 
but very probably related to common nitrosamine con-
tamination of all these classes of drugs8.

In this case report, the absence of painful sunburns 
in the patient’s history, as well as the long-term use of 
telmisartan (potentially contaminated with nitrosa-
mines), reinforce this pathogenetic relationship.
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A 5-year-old girl had confluent, translucent papules on 
her tongue for 3 years (Fig. 1A and B). Biopsy revealed 
dilated lymphatic vessels with mononuclear and poly-
morphonuclear leukocytes (Fig. 1C).

Dermoscopy showed irregular translucent lakes with 
clear and serosanguineous content (Fig. 2A and B). After 
the biopsy, macroglossia worsened, and the papules 
showed necrotic content (Fig. 3A, B and C).

Treatment with triamcinolone acetonide ointment to 
reduce inflammation and systemic antibiotics was pro-
posed. However, imaging exams to verify the extension 
of the condition and appropriate clinical treatment were 
not performed because the patient was lost to follow-up.

Discussion

Lingual lymphangioma circumscriptum (LC) is a 
benign condition that results from the formation of mus-
cle-lined cisterns, not connected to the lymphatic drain-
age system, projecting bumps on the skin or mucosa1,2.

Congenital or acquired, LC targets the pediatric 
population and is diagnosed in children under 2 years 

of age in about 90% of cases2,3. The oral cavity is rarely 
involved, with the more common site being the tongue 
and, more rarely, palate, buccal mucosa, gingiva, the 
floor of the mouth, and lips3.

Clinically, LC is asymptomatic and has a good progno-
sis. However, cases in the head, neck, and oral cavity may 
be serious due to obstruction of the airways and death2.

Lymphangioma circumscriptum (LC) treatment remains 
challenging because current therapeutic options are lim-
ited and have to be adapted according to the size of the 
lesion, its location and the range of anatomical struc-
tures and surroundings that are involved.

Treatment includes excision, cryotherapy, sclero-
therapy, laser, radiofrequency, radiotherapy, and local 
steroids. Also, topical imiquimod with oral propranolol 
had success4.

TOPical sirolimus in linGUal microcystic lymphatic 
malformatioN [TOPGUN] protocol, ongoing until 2025, 
is studying the efficacy and safety of topical sirolimus 
in the case of lymphangioma, which can pave the way 
into the first-line treatment for lingual microcystic lym-
phatic malformations5.

Lingual verrucous lymphangioma circumscriptum:  
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Figure 1. A: lesion in the anterior and posterior portion of the tongue before clinical treatment. B: multiple cystic 
lesions with serohemorrhagic content on the lingual dorsum before clinical treatment. C: complication 2 days after 
performing an incisional biopsy for diagnostic purposes.

Figure 2. A: dermoscopy under polarized light of the dorsum of the tongue revealing papules with serohematic 
content and intermingled keratotic areas. B: papules separated by septum demonstrated by dermoscopy under 
polarized light.
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A 31-year-old woman, Fitzpatrick’s phototype V, with a 
previous history of Human Immunodeficiency Virus (HIV) 
infection under treatment with Highly Active Antiretroviral 
Therapy (HAART), presented to our Dermatology 
Emergency Department with a 2-week history of 
asymptomatic erythematous oral and perianal lesions. 
The patient reported unprotected sexual intercourse with 
a male partner 2 months before. She denied other 
systemic or local symptoms. On physical examination, 
there were asymptomatic, firm, flat-topped erythematous 

plaques with a whitish surface located on the oral mucosa 
and perianal region (Fig. 1). Laboratory examination 
revealed a positive Treponema pallidum hemagglutination 
assay and a reactive Venereal Disease Research 
Laboratory test (1:64 dils). HIV viral load was undetectable 
and cluster of differentiation 4+ lymphocyte count was 
normal. Other sexually transmitted infections were 
excluded, namely hepatitis B and C, as well as gonorrhea 
and chlamydia (using urine polymerase chain reaction 
molecular testing). The diagnosis of oral and perianal 

The great mimicker in dermatovenereology: a rare presentation
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Figure 1. A: asymptomatic, flat-topped erythematous plaques with a whitish surface, located on the oral mucosa and 
B: perianal region.
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condylomata lata as the only manifestation of secondary 
syphilis was established. The patient was treated with one 
administration of intramuscular benzathine penicillin, 
2.4  million units, with complete resolution of the lesions 
(Fig. 2). Syphilis is considered the great mimicker of 
dermatovenereology due to its numerous different 
presentations, especially in the secondary stage and in 
HIV patients, and its recognition can challenge even the 
most experienced clinician1-3. Condylomata lata is a 
classic, though uncommon, presentation of secondary 
syphilis and can sometimes be its first and only clinical 
manifestation2. Characteristically, it presents with 
nontender, whitish, and verrucous plaques located on the 
anogenital area, although extragenital locations may 
occur2-4. This case highlights that syphilis, in all its 
versatile and challenging presentations, should always be 
kept in mind in dermatology practice.
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Figure 2. A: complete clinical resolution of the plaques on the oral mucosa and B: perianal region after treatment.

Ethical disclosures

Protection of human and animal subjects. The 
authors declare that no experiments were performed on 
humans or animals for this study.

Confidentiality of data. The authors declare that 
they have followed the protocols of their work center 
on the publication of patient data.

Right to privacy and informed consent. The authors 
have obtained the written informed consent of the 
patients or subjects mentioned in the article. The corre-
sponding author is in possession of this document.

Use of artificial intelligence for generating text. 
The authors declare that they have not used any type 
of generative artificial intelligence for the writing of 
this manuscript nor for the creation of images, graph-
ics, tables, or their corresponding captions.

References
1. Ghanem KG, Ram S, Rice PA. The modern epidemic of syphilis. N 

Engl J Med. 2020;382:845-54.
2. Barei F, Murgia G, Ramoni S, Cusini M, Marzano AV. Secondary 

syphilis with extragenital condyloma lata: a case report and review of 
the literature. Int J STD AIDS. 2022;33:1022-8.

3. Hua H, Zhu X, Yang L, Li M, Jiang P. Multiple condylomata lata: a 
case report. Int J Dermatol. 2008;47:56-8.

4. Dai T, Song NJ. An unusual case of oral condyloma lata. Int J Infect 
Dis. 2021;105:349-50.



226

LETTER TO THE EDITOR

Available online: 17-07-2023

Port J Dermatol and Venereol. 2023;81(3):226-228

www.portuguesejournalofdermatology.com

*Correspondence:
Maria S. Pedro
E-mail: saopedro.maria.pediatria@gmail.com

2795-501X / © 2023 Portuguese Society of Dermatology and Venereology. Published by Permanyer. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Port J Dermatol and Venereol.

To the Editor,
Oral propranolol has replaced corticosteroids as the 

gold standard therapy for infantile hemangiomas 
(IH)1-3. However, in some settings, such as ulceration, 
it might not be sufficient or even trigger or worsen 
ulceration2,4. Treatment of refractory ulceration with oral 
propranolol is not consensual but brief adjunct courses 
of combined therapy with oral corticosteroids seem to 
accelerate improvement and promote healing2,4.

A 2-month-old male, Caucasian with a previous his-
tory of preterm birth and low birth weight, was referred 
to a pediatric dermatology consultation due to a soli-
tary superficial IH in the right flank. Topical timolol was 
used initially with good response and IH stabilization. 
However, at 6-month-old, rapid growth followed by 
central ulceration was noted, reaching, in the next 
month, a dimension of 4 per 3 cm with an ulcerative 
area of 1 cm. Despite being initiated at low doses 
(1 mg/kg daily), oral propranolol triggered ulceration 
worsening (Fig. 1). This led to add-up therapy with oral 
prednisolone (1.3 mg/kg daily) for 15 days (Fig. 2), 
followed by slow tapering doses for 15 additional days 
(total time of corticosteroids use 1 month), and con-
current slowly upward doses of propranolol. To facili-
tate ulceration healing, silicone and polyurethane 
pads were used (area of   great friction by the diaper). 
Progressive healing of ulceration was noted with 

complete reepithelization after 2 months (1 month of 
combined treatment followed by 1 month of propran-
olol alone) when therapeutic propranolol doses were 
reached (2 mg/kg daily). Weaning from propranolol 
was started after 3 additional months.

Since the discovery of propranolol’s beneficial effects 
for IH and its efficacy and improved safety profile com-
pared to systemic corticosteroids were proven, a switch 
to β-blockers as first-line treatment for complicated IH 
occurred1-3. However, in some cases, such as IH with 
complex ulceration, propranolol in monotherapy might 
not be sufficient, and a brief course of oral corticoste-
roids might have an important adjunctive role2,4. Lie 
and Püttgen reported two cases in which a 5 and 
2-week full dose of oral prednisolone (2 mg/kg daily) 
followed by slow tapering doses over 4 additional 
weeks were used effectively to control and promote 
ulcer healing in IH with moderately deep ulceration 
refractory to propranolol and local therapies alone. In 
both cases, oral propranolol alone enabled IH volume 
and overall size to improve rapidly, although with no 
response regarding ulceration, which only occurred 
after add-up therapy with prednisolone2. Meyer-Mueller 
et al. also described a case of a lip IH impairing feed-
ing, in which progressive worsening of ulceration 
occurred despite oral propranolol doses up to 3 mg/kg 
daily. Adjunctive treatment with prednisolone (2 mg/kg 
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daily) for 4 months enabled ulcer healing4. This effect 
was also seen in our case, in which add-up therapy 
with oral prednisolone led to ulceration control and 
progressive healing. The mechanism by which adding 
systemic corticosteroids to propranolol promotes rapid 
ulcer healing is not known and further studies are war-
ranted2. There is no standard protocol on the dose and 
duration of oral corticosteroid use1,2,5, although 2-3 mg/
kg daily has been shown to be effective, as seen in the 
previous reports. However, with multimodality treat-
ment, lower corticosteroid doses are also likely to be 
effective2,5, as observed in our case. In neither case 
(reported previously in literature nor ours), recurrence 
of ulceration occurred after suspension of oral cortico-
steroids, and oral propranolol was maintained in mono-
therapy for additional months facilitating IH regression. 
Despite concerns regarding the dual use of these med-
ications and hypoglycemia risk during corticosteroid 
weaning6,7, this complication was only reported once 
and was attributed to adrenal suppression due to pro-
longed use of high corticosteroid doses6. Regarding 
the additional use of corticosteroids as a combined 
treatment for IH, Aly et  al. also studied the usage of 
oral propranolol alone versus combined with 2-week 

oral prednisolone “priming”, showing a statistically 
superior reduction in IH size, thus recommending its 
use for life or function-threatening IH8. Gnarra et  al. 
also found in a case series of three patients with 
PHACE syndrome that the combination of low-dose 
propranolol and low-dose prednisolone showed a more 
rapid and sustained improvement of segmental heman-
giomas than monotherapy7. Another important aspect 
highlighted by our case is that ulcerated IH might also 
benefit from lower and slowly titrated doses of propran-
olol, since propranolol might worsen ulceration1-4,9, due 
to the proposed mechanism of decreased tissue per-
fusion through vasoconstriction3,9. As such, doses ≤ 1 
mg/kg daily should be considered as an initial approach 
to ulcerated IH, with slow upward titration ideally after 
healing is well under way3,9. In conclusion, we consid-
ered that oral corticosteroids might still play a valuable 
role in IH management, recommending its use as com-
bined therapy if significant or painful ulceration persists 
after 2-4 weeks of treatment with oral propranolol.
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Figure 1. Ulcerated infantile hemangioma after 1-week 
treatment with propranolol.

Figure 2. Partial healing of ulceration after 2 weeks of 
combined therapy with propranolol and prednisolone at 
full dose (1.3 mg/kg daily).
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Dear Editor,
Artificial intelligence (AI) is a computer science that 

focuses on developing algorithmic programs that aim 
to reproduce human cognition and processes involved 
in the analysis of complex data. Recent advances in 
this field have improved current medical practice, par-
ticularly helpful in basic research, diagnosis accuracy, 
image recognition, treatment decision, and surgical 
assistance. Several AI studies have been focusing on 
dermatological disorders such as skin cancer, inflam-
matory dermatosis, and onychomycosis1.

Psoriasis is an inflammatory skin disease that has 
been widely studied, although the molecular mecha-
nisms and pathophysiology are not yet fully under-
stood. AI has been implicated as a relevant and 
innovative tool in molecular biology, clinical assess-
ment, customize treatment protocols, and outcome pre-
dictions in psoriatic patients2.

Artificial intelligence (AI) has been tested for the clin-
ical and histopathological diagnosis of psoriasis. For 
example, Shrivastava et al. achieved 99% clinical diag-
nostic accuracy with a support vector machine model 
after classifying 540 skin images1. In another study, the 
algorithm classified 8,021 images of eight common dis-
orders (lichen planus, lupus erythematosus, basal cell 

carcinoma, squamous cell carcinoma, atopic dermati-
tis, pemphigus, psoriasis, and seborrheic keratosis), 
with a misdiagnosis psoriasis rate of 3% compared to 
27% by dermatologists3. Furthermore, similar results 
were demonstrated between convolutional neural net-
works and dermatologists when comparing their perfor-
mance in classifying dermoscopic images of psoriasis4. 
Pal et  al. presented a computational framework that 
detects Munro’s microabscesses in the epidermal stra-
tum corneum of the skin from biopsy images5.

The three most used indicators to evaluate psoriasis 
severity are the psoriasis area severity index (PASI), 
body surface area (BSA), and Physician Global 
Assessment (PGA). AI use in BSA and PASI measure-
ments could greatly reduce the workload of doctors 
while ensuring a high degree of repeatability and stan-
dardization2. These tools could also allow long-dis-
tance follow-up of patients with psoriasis, which would 
be particularly interesting for locations with low access 
to differentiated health care. Currently, machine learn-
ing-based algorithms are already available to deter-
mine BSA scores, which have shown promising results, 
as they overcome dermatologists in measurement 
accuracy6. Besides no algorithm has been validated for 
scoring independently PASI score yet, recently Huang 
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et  al. proposed an image-AI-based PASI-estimating 
model that outperformed the average performance of 
43 experienced dermatologists2.

In addition to these applications, several recent stud-
ies report the usefulness of AI in the timely diagnosis 
of psoriatic comorbidities, including psoriatic arthritis, 
which may influence the prognosis of these patients. 
Mulder et al. found that by combining comprehensive 
peripheral blood immune cell flow cytometry with 
machine learning techniques, they were able to distin-
guish immune cell profiles that could differentiate 
patients with psoriatic arthritis who would benefit from 
timely referral to a rheumatology clinic7.

Artificial intelligence (AI) has also shown promising 
results in the development of predictive models that 
can help identify psoriatic patients who are likely to 
respond to specific treatments. By analyzing data on 
a patient’s medical history, genetics, and disease 
activity, AI algorithms can identify the most effective 
treatment options for that individual. This approach 
has the potential to improve patient outcomes and 
reduce the risk of side effects associated with inef-
fective treatments. Damiani et  al. developed a pre-
dictive model using artificial neural networks on 
patients treated with secukinumab, predicting fast 
responders based on 15 continuous variables, such 
as BSA, white blood count, hemoglobin, platelets, 
and liver function tests8. AI has also been used in 
order to identify drug interactions based on semantic 
predictions extracted from medical databases and 
predict long-term responses to biologics9,10.

Despite these promising applications, there are 
also challenges associated with the use of AI in pso-
riasis. One major challenge is the need for high-qual-
ity data to train these algorithms. This requires large 
datasets of patient information, which may be difficult 
to obtain in some cases. Additionally, there are con-
cerns about the ethical and regulatory implications 
of using AI in healthcare, particularly in the context 
of patient privacy and data security1.

In conclusion, AI is developing at lightning speed in 
the dermatological field, so its use in clinical practice is 
expected to increase exponentially in the coming years.
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