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Abstract

Background Skin manifestations’ true prognostic value, and clinical and epidemiological

pictures in SARS-CoV-2 infection in African populations are poorly described and

understudied. More familiarity with COVID-19 cutaneous manifestations may aid in early

clinical diagnosis or guide prognosis.

Methods In this literature review, we looked for potential studies published from December

2019 to March 2023 on COVID-19 cutaneous lesions in African populations. Our key

questions were focused on the prognostic values of cutaneous manifestations related to

COVID-19.

Results Our findings show that cutaneous manifestations of COVID-19 vary by country

and severity of COVID-19, primarily multisystem inflammatory syndrome (MIS). Significant

differences were also found between various dermatological lesions, primarily MIS,

erythema multiforme-like, livedoid, vesicular, or varicella-like rashes, urticarial,

maculopapular or morbilliform rashes, and chilblain-like or pernio-like rashes. There were

47.5% (115/242) of MIS cases reported in nine published African studies. Our findings also

revealed that MIS may be diagnosed in 2–7 days due to early onset rash. Advanced age,

obesity, diabetes, cardiovascular disease, HIV, tuberculosis, asthma, atopic disease,

underweight, malnutrition, and malignancy were found to be associated with COVID-19

cutaneous manifestations in African populations.

Conclusions COVID-19-related skin manifestations in African populations are important as

a driving force in COVID-19 prognosis.

Introduction

Cutaneous manifestations of COVID-19 are characteristic signs

or symptoms of the coronavirus disease 2019 that occur in the

skin. Cutaneous manifestations have been reported worldwide in

patients infected with coronavirus disease 2019 (COVID-19).

COVID-19 is caused by severe acute respiratory syndrome coro-

navirus type 2 (SARS-CoV-2) and presents with skin

manifestations.1,2 According to a review of the literature, cutane-

ous manifestations of COVID-19 have not been well documented,

and studies in the African population showed to be lacking. In

fact, many factors may interact to cause COVID-19 cutaneous

manifestations. COVID-19 severity, comorbidities, preexisting

dermatological conditions, gender, race, ethnicity, medications,

drug interactions, allergies, and genetic factors are among those

factors. This implies that cutaneous manifestations of COVID-19

in African populations may differ significantly from other settings

in terms of epidemiology, clinical manifestations, and prognostics.

Interestingly, skin lesions that appear before general symptoms

or are the only sign of positive COVID-19 could be early indica-

tors of disease, asymptomatic virus carriers, or warning signs of

COVID-19 severity. Furthermore, some types of lesions appear

before the more typical COVID-19 symptomatology, and some

types of lesions are associated with a worse prognosis and dis-

ease progression.3,4 One of the worst prognosis of COVID-19

symptomatology associated with skin lesions is multisystem

inflammatory syndrome in children (MIS-C).

Cases of MIS-C or multisystem inflammatory syndrome in

adults (MIS-A) are diagnosed late in African populations

because the diagnosis is based primarily on hematological and

biochemical parameters. MIS-C or MIS-A, on the other hand,

encompasses a wide range of cutaneous manifestations that
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may be considered precursors to MIS-C or MIS-A. As a result,

predicting a more serious or severe course of SARS-CoV-2

infection would be easier. Furthermore, Africa has a high preva-

lence of human immunodeficiency virus/acquired immunodefi-

ciency syndrome (HIV/AIDS), tuberculosis, and malnutrition.5–8

Comorbidities and COVID-19 may interact in a variety of ways

that may result in cutaneous manifestations. In COVID-19/HIV

co-infected patients, cutaneous manifestations of herpes zoster

(HZ), Kaposi sarcoma, histoplasmosis, and reactivation of latent

varicella zoster virus (VZV) infection have already been

reported.9,10 Furthermore, depending on skin tone, the appear-

ance and manifestation of any cutaneous pathology can vary.11

Inflammatory skin conditions can manifest differently in people

with darker skin than in people with lighter skin.11 This implies

that COVID-19 dermatological lesions in African populations

should be sought because they can be heterogeneous, fre-

quent, and varied. However, cutaneous manifestations related

to COVID-19 are poorly described and understudied in African

populations. Cutaneous manifestations may play a significant

role in early detection of COVID-19 and may predict COVID-19

severity and mortality.

Literature review

From the current literature reviewed, the estimated incidence of

cutaneous manifestations secondary to COVID-19 ranges

between 4 and 20.4%.12 A survey involving 11,544 people found

that 17% of SARS-CoV-2 patients had skin manifestations as

their initial symptom and 21% had skin symptoms as their only

clinical evidence of illness.13 The cutaneous manifestations

reported around the world were mainly maculopapular, urticarial,

pseudo-chilblain, and livedoid and papulovesicular rashes.14,15

According to a review of 998 patients, the most prevalent cutane-

ous patterns were chilblain-like lesions (40.2%), maculopapular

lesions (22.7%), urticarial lesions (89.9%), vesicular lesions

(64.4%), and livedoid lesions (28.8%).1,16 Another review includ-

ing 34 studies around the world showed that acral lesions were

the most common category identified (40.4% of all cases), fol-

lowed by erythematous maculopapular rashes (21.3%), vesicular

rashes (13.0%), urticarial rashes (10.9%), other ill-defined rashes

(4.3%), vascular rashes within the spectrum of livedo/purpura/

necrosis (4%), erythema multiforme-like eruptions (3.7%), and

unspecified erythematous rashes (2.1%).17 Finally, a review of

369 children and adolescents with cutaneous manifestations

found that the most common COVID-19 cutaneous symptoms in

this age group were chilblain-like lesions (67.5%), followed by

erythema multiforme-like (31.7%) and to a varying degree

varicella-like lesions (0.8%).18 This appraisal of published litera-

ture showed that gathering dermatology-related data about geo-

graphical differences in the morphology and prevalence of

reported COVID-19-associated cutaneous manifestations is

essential in each country and region, particularly on the African

continent.

Methods

In this narrative review, we looked for potential studies

published from December 2019 to March 2023 on COVID-19

cutaneous lesions in African populations. Our key questions

were focused on the prognostic values of cutaneous

manifestations related to COVID-19 among African populations.

In addition, this review also looks at the burden of cutaneous

manifestations related to COVID-19 in Africa. We conducted a

search in PubMed, Medline, Google Scholar, medRxiv, and

bioRxiv using: “COVID-19” OR “2019 novel coronavirus” OR

“Coronavirus disease 2019” OR “novel coronavirus” AND “skin”

OR “rash” OR “cutaneous” OR “dermatology” OR “epidermis”

OR “dermis” AND “African” OR “African Peoples” OR “African

Peoples”. Furthermore, we looked at studies that were

conducted in other settings and incorporated COVID-19 risk

factors associated with cutaneous symptoms that could be

applicable to African populations. We included case reports,

case series, and cohort studies. The distribution of included

studies in African countries is depicted in Figure 1. We

presented the findings narratively as well as with Tables 1–3

and Figures 1–3.

Epidemiologic characteristics of COVID-19

cutaneous manifestations in African

populations

At the start of the COVID-19 pandemic, the prevalence of skin

lesions was 0.2%, but the types of lesions and their characteris-

tics were poorly described.3,19 The reported frequency of der-

matological changes ranged from 5 to 20% as the COVID-19

pandemic progressed.3,20 Sachdeva et al. conducted a review

of the literature on 72 COVID-19-related cutaneous manifesta-

tions and found that 12.5% of patients presented with cutane-

ous lesions prior to the onset of symptoms.21 As a result, the

occurrence of COVID-19-related cutaneous manifestations has

steadily increased, paralleling the global spread of SARS-CoV-

2. This could be explained by a variant of concerns (VOCs), as

one study found that cutaneous manifestations were signifi-

cantly more common in the Delta wave than in the Omicron

wave.22

It is unknown how common COVID-19 cutaneous manifesta-

tions are in Africa. The prevalence of cutaneous manifestations

in African populations was reported in five studies conducted on

the continent. In Nigeria, two studies reported 7/161 (4.35%)23

and 11/140 (7.86%) COVID-19 cutaneous manifestations.24 In

contrast, MIS-A reported a high incidence of cutaneous mani-

festations in South Africa with 58/68 (85.3%),25 10/20 (50%) in

Kenya,26 and Nachega et al. found a 6.3% (31/453) prevalence

of COVID-19-related cutaneous manifestations in six

Sub-Saharan African countries, including South Africa, the

Democratic Republic of the Congo, Kenya, Uganda, Nigeria,

and Ghana.27 As a result, the prevalence of COVID-19
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cutaneous manifestations may vary significantly depending on

the setting and COVID-19 severity. MIS-C or MIS-A were found

to have a higher rate of COVID-19-related skin manifestations

than other COVID-19 states in our study. According to an Egyp-

tian study, 20.5% of asymptomatic COVID-19 patients had cuta-

neous lesions, 54.5% had mild COVID-19, 20.5% had moderate

COVID-19, and 4.5% had severe COVID-19.28 According to

Table 2, MIS-C/Kawasaki-like disease or MIS-A is frequently

associated with cutaneous manifestations in African COVID-19

patients. Risk factors such as age distribution, cardiovascular

disease, diabetes, obesity, chronic lung disease, HIV, tuberculo-

sis (TB), malnutrition, asthma, atopic diseases, and malignancy

may also influence the epidemiology of COVID-19 cutaneous

manifestations (Figure 2).

However, the epidemiology of cutaneous manifestations in Afri-

can COVID-19 patients should be viewed with limitations. This is

due to insufficiently informative reports on COVID-19 cutaneous

manifestations and a scarcity of studies. Furthermore, the inability

to perform a comprehensive dermatological examination, photo-

graphic record, histopathological and/or immunohistochemical

analysis, and a scarcity of dermatologists in Africa to characterize

COVID-19 cutaneous involvement are other challenges that impact

the epidemiology of cutaneous manifestations in Africa. The clini-

cal manifestations and outcomes of MIS-C in African

populations highlight the importance of enhanced early diagnosis,

treatment, reporting, and data collection to inform policymakers.

Pathophysiology of COVID-19 on cutaneous

manifestations

The pathophysiology of COVID-19 is multifactorial, involving the

innate immune system, humoral response, hypercoagulability,

monocytic/macrophagic activation, and a significant increase in

cytokines (“cytokine storm”).29,30 According to a study, the path-

ophysiological process that causes pulmonary involvement can

also occur in the skin.30 Skin manifestations in COVID-19

patients are attributed to inflammatory mediator overactivation,

resulting in a cytokine storm and endothelial damage.11,29 Direct

viral effects on the endothelium and viral-induced vasculitis are

the primary causes of cutaneous manifestations in COVID-19

patients.11,31 Skin manifestations have been classified into

two types based on pathophysiology: (1) inflammatory, as an

immune response to viral nucleotides and (2) vascular, as a

result of vasculitis, vasculopathy, and thrombosis.29,32 Viral

infections are associated with the activation of both innate and

adaptive immune responses in terms of inflammation.29 Endo-

thelial damage caused by SARS-CoV-2 in the skin could be

one of the pathogenesis’s key mechanisms.33 The monocytic-

macrophage system exacerbates the immune response, result-

ing in a severe systemic inflammatory response.29 Mast cell

and basophil activation by viruses could explain lesions like urti-

caria and exanthems.29 SARS-CoV-2 infection causes urticarial

lesions by binding to the angiotensin-converting enzyme 2

Figure 1 Studies that included cutaneous manifestations related to COVID-19 among African populations
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(ACE2) receptor and entering the cell via endocytosis, disrupt-

ing the ACE2 activity pathway, resulting in an increase in angio-

tensin II, disruption of antioxidant and vasodilatory molecules,

and complement activation.16,34 Similarly, Colmenero et al.

found viral particles in the endothelium of erythema pernio-like

lesions in children.33 COVID-19 viral infection may cause lym-

phocytic vasculitis like thrombophilic arteritis caused by immune

complex-activated cytokines.21,35,36 The immune response to

infection also activates Langerhans cells, resulting in vasodila-

tion and spongiosis.21,35,36 The presence of ACE2, the primary

receptor for SARS-CoV-2 entering skin cells, may explain some

of the vascular skin lesions associated with COVID-19 infection

due to a significant immune antiviral response.37,38 Maculopapu-

lar eruptions may be caused by SARS-CoV-2 particles and

immune complex deposition that damage dermal vessels

and cause lymphocytic vasculitis. These viral proteins have the

ability to target Langerhans cells as well as keratinocytes.16,39

Maculopapular exanthems are also commonly caused by drug

hypersensitivity and T-cell-mediated delayed hypersensitivity.

They can, however, occur as a result of a drug-induced and

virus-induced immune stimulation interaction.40,41 The emer-

gence of morbilliform eruptions in viral infections other than

COVID-19 is attributed to the activity of CD4+ and CD8+ T cells

and cytokines against virally infected keratinocytes, endothelial

cells, and fibroblasts. The main mechanism in drug-induced

maculopapular rashes is the type IV hypersensitivity reaction,

which involves T cells.41 Varicella-like lesions develop because

of a direct viral effect on keratinocytes. The SARS-CoV-2 spike

protein receptor, ACE2, has been found to be expressed in

basal keratinocytes.16,39

Table 1 Clinical presentation of SARS-CoV-2-associated cutaneous manifestations in African populations

Cutaneous

manifestation

Demographic

characteristics Clinical presentation Topography References

Multisystem

inflammatory

syndrome

Age range: 2.3–51 years.

Males: 57.14% (80/140)

Females: 42.86% (60/140)

Polymorphous pale rash on the

trunk and flexors, swelling and

scaling of the extremities,

mucositis, chapped lips, etc.

Face, upper limbs, trunks,

oral, hands, feet, palmar,

plantar, and generalized

rash

Demissie 2022; Onyeaghala

2021; Egbu 2020; Parker 2020;

Sokunbi 2022; van Heerden

2022; Moodley 2021; Balkaran

2022; Ndudane 2020; Butters

2021; Sylverken 2021; Piloya

2022; Haoudar 2021; Webb

2020; Nachega 2022; Aly 2022;

Ibrahim 2022

Erythema

multiforme-

like

Age range: 2.3–88 years.

Males: 54.14%

Females: 45.86%

Pale spots, papules, and blurred

plates with target (3 rings) or

with target (2 rings) of various

sizes with bleeding and crusting

in the left.

Chest, upper limb, lower

limb, and generalized

rash

Anaba 2021; Sokunbi 2022;

Otrofanowei 2021

Livedoid Age range: <5 years

–88 years.

Males: 49.7%

Females: 50.3%

Livedo reticularis: symmetrical

lacy starchy spots along the

blood vessels forming a pale

central ring.

Livedo racemosa: irregular and

asymmetrical blackish patches

along the veins.

Chest, upper limb, lower

limb, trunk, palms, and

generalized rash

Anaba 2021; Farouk 2020;

Chinniah 2023

Vesicular or

varicella-like

Age range: 3–88 years.

Males: 48.95%

Females: 51.05%

Small monomorphic vesicles

scattered on the trunk with mild

or asymptomatic itching, pain,

and burning sensation.

Chest, upper limb, lower

limb, trunk, palms and

generalized rash

Anaba 2021; Mostafa 2022;

Otrofanowei 2021

Urticarial Age range: 3–88 years.

Males: 47.65%

Females: 52.35%

Migratory, itching, swelling, bumps

of varying size within 24 hours,

without bruising or pigmentation

� Angioedema

Chest, upper limb, lower

limb, trunk, palms, and

generalized rash

Anaba 2021; Ndudane 2020;

Farouk 2020; Mostafa 2022;

Otrofanowei 2021; Chinniah

2023

Maculopapular

or morbilliform

Age range: 3–70 years.

Males: 44.1%

Females: 55.9%

Itchy erythema in normal areas of

the skin on the trunk and limbs.

Face, legs, trunk, and

palms, and generalized

rash

van Heerden 2022; Moodley

2021; Balkaran 2022; Mostafa

2022; Otrofanowei 2021; Piloya

2022; Chinniah 2023

Chilblain-like or

pernio-like

Age range: 3–70 years.

Males: 48.33%

Females: 51.67%

Dull, erythematous papules,

nodules, plaques, or, rarely,

vesicular formations appear on

the surface of the wing

Generalized, trunk, and

palms

Mostafa 2022; Migowa 2022;

Chinniah 2023
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Table 2 Characteristics of cutaneous manifestations and prognostic value in African populations

Study ID/

country Age/sex Topography Risk factors/comorbidities

Cutaneous manifestations/rash

onset Outcomes

Anaba 2021/

Nigeria

The mean age of the

patients was

54.4 � 14.4 years (range

16–88 years); 54.7% were

male.

Affected anatomical

part whole body 2

(28.6%), chest 1

(14.2%), upper limb

1 (14.2%), lower

limb 3 (43.0%)

Advanced age Purpura: 2 patients (28.6%), Scaly

patch: 1 patient (14.3%),

Exanthema 1 patient (14.3%);

Blister: 2 patients (28.4) and

Urticaria 1 patient (14.3%)

71.4% of cutaneous

manifestation

patients had severe

COVID-19 and

28.6% had moderate

COVID-19

Demissie 2022/

Ethiopia

A 10-year girl Oral, hands, and feet Lower age MIS-C: mucocutaneous

inflammations/2 days rash onset

Severe COVID-19

and death

Onyeaghala

2021/Nigeria

A 12-year-old girl Face, upper limbs,

and trunks

Lower age MIS-C: Pruritic rash/3 days rash

onset

Severe COVID-19

and discharged

Egbu 2020/

Nigeria

A 37-year-old man Widely distributed

over the trunk

N/A MIS-A: skin-colored papules that

were perifollicular/1 week onset

Severe COVID-19

and discharged

Parker 2020/

South Africa

Three patients aged 15, 22,

and 27 years

Generalized? MIS-C Mucocutaneous involvement

resembling a viral exanthem

Severe COVID-19

and discharged

Sokunbi 2022/

Nigeria

Twenty-eight children and

adolescents with a

median age of 7.5 (IQR:

2.3–9.4) years. 16 males

and 12 females

Palmar and plantar

generalized

MIS-C Palmar and plantar erythema

occurred in 75.0% of children.

Generalized polymorphous rash

seen in 21 patients (75.0%)

included desquamating rash in 23

patients (82.1%)/early diagnostic

as erythema multiforme

Three children with

critical COVID-19

were admitted to the

ICU and others with

severe COVID-19

van Heerden

2022/South

Africa

Eleven patients with MIS

had a median age of

20 years (range 14

–51 years). Six females

and five males

Generalized MIS-C or MIS-A (all), obesity (2),

HIV (1), previous TB (1), and

diabetes mellitus (1)

Mucocutaneous lesions described

included a generalized

erythematous maculopapular rash.

Eight patients (72.7%) had

generalized rash

All with severe and

critical COVID-19

were admitted to the

ICU

Moodley 2021/

South Africa

A 21-year-old man Generalized MIS-C Generalized maculopapular rash/

before hospital admission

Severe COVID-19

and discharged

Balkaran 2022/

South Africa

A 30-year-old female Legs MIS-A A transient nontender erythematous

macular rash/before hospital

admission

Severe COVID-19

and discharged

Ndudane 2020/

South Africa

A 14-year-old female Face, trunk, back,

and all the limbs

MIS-A Erythematous urticarial rash/before

hospital admission

Severe COVID-19

and discharged

Butters 2021/

South Africa

Sixty-eight children with

MIS-C. children under

14 years old

Generalized MIS-C Rash: (85.3%) Severe COVID-19

and discharged

Farouk 2020/

Egypt

A 33-year-old female On the trunk, the skin

lesions were

extended to the

upper and lower

limbs including the

palms

Hypertension Morbilliform skin rash,

erythematous patches, and

urticarial lesions fading on

pressure with itching/1 day before

Severe COVID-19

and discharged

Mostafa 2022/

Egypt

A total of 44 COVID-19-

positive patients

presented with skin

affection. Their age

ranged from 3 to

70 years, with a

mean � SD of

36.9 � 16.7 years.

(56.8%) females and 19

(43.2%) males

Generalized, trunk,

and palms

Seven (15.9%) patients had

associated comorbidity (four

[9.1%] had diabetes mellitus, one

[2.3%] had hypertension, one

[2.3%] had hypothyroidism, one

[2.3%] had leukemia, and one

[2.3%] had systemic lupus

erythematosus)

Urticaria: (24, 54.5%), followed by

herpes simplex: (seven, 15.9%),

herpes zoster: (four, 9.1%),

papulosquamous: (three, 6.9%),

papulovesicular: (two, 4.6%), acral

lesions: (two, 4.6%),

leukocytoclastic vasculitis: (one,

2.3%), and Kawasaki-like disease:

(one, 2.3%)/before the onset of

COVID-19 symptoms

Asymptomatic

COVID-19: 20.5%,

mild: 54.5%,

moderate: 20.5%,

severe: 4.5%

Otrofanowei

2021/Nigeria

Eleven confirmed with

COVID-19. Male: female

ratio of (2.3:1)

Face and trunk being

the most affected

sites and the

commonest finding

being papular

eruptions

Hypertension: 43 diabetes mellitus/

impaired glucose tolerance: 32

asthma; 12 others: papillary

urticaria, hepatitis B virus

infection, thyroid disease,

bronchitis, gastrointestinal

disorders; 5 with chronic kidney

disease, 4 with atopic/allergic

dermatitis, 4 with rhinitis, and 4

with malignant tumors

Purpura: 1 Papular eruption: 6

Perifollicular eruptions: 1 Macular

eruption: 1 Maculopapular

eruption: 1 Petechiae: 1 Vesicular

eruption: 1/early onset

Moderate and severe

COVID-19

International Journal of Dermatology 2024, 63, 10–22 ª 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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Cutaneous manifestations can also be attributed to COVID-

19-induced microthromboses that originate in distal organs and

may potentially reduce blood flow to the cutaneous microvascu-

lature, resulting in manifestations like livedo reticularis.21,40,42

The virus can cause cutaneous lesions either directly or indi-

rectly via vascular dysfunctions like thrombotic vasculopathy.38 In

addition, COVID-19 viral infection may result in vasculitis.21 SARS-

CoV-2 binding to ACE2 causes acantholysis and dyskeratosis.16

SARS-CoV-2-related chilblain/pernio-like lesions (CBLL) can be

explained by tissue damage caused by immune complex deposi-

tions in blood vessels, peripheral thrombotic microangiopathy

caused by increased interferon type 1 (IFN-1) signaling, and/or

secondary ischemia due to vascular damage.16,43,44 Acral ische-

mia could be a manifestation of COVID-19 link to

hypercoagulation.45 Hypercoagulation may cause small blood

clots to lodge in blood vessels, causing acral cyanosis and

gangrene.29,45 In contrast, acral erythema and chilblain-like lesions

in older patients are thought to be caused by acral ischemia

caused by insufficient type 1 IFNs.45

The MIS-C associated with SARS-CoV-2 infection is caused

by an overactive innate immune response, which causes simi-

lar pathologic abnormalities in affected internal organs and

Table 2 Continued

Study ID/

country Age/sex Topography Risk factors/comorbidities

Cutaneous manifestations/rash

onset Outcomes

Sylverken 2021/

Ghana

A 10-year-old male Generalized MIS-A These signs raised a high suspicion

for Kawasaki syndrome with

differentials of COVID-19 infection

and infectious mononucleosis/

before hospital admission

Severe COVID-19

and discharged

Piloya 2022/

Uganda

A 9-year-old female Generalized MIS-A Generalized maculopapular

nonitchy skin rash/7 days after the

onset

Severe COVID-19

and discharged

Migowa 2022/

Kenya

Twenty children aged

median (IQR) 3 (15.0)

years from children were

male (14 of 20)

Generalized Children age inflammatory disorder

hypertension/chronic cardiac

disease asthma/chronic

pulmonary disease

Peripheral cutaneous inflammation:

(50%)

There were no

documented

mortalities

Haoudar 2021/

Marocco

Five children. The median

age of the children was

7.8 years; three of them

were boys

Generalized Children age MIS-A criteria for Kawasaki disease

were met in all of them with a

complete presentation

Severe COVID-19

and discharged

Webb 2020/

South Africa

Twenty-three children.

Mean age of 6.59 (4.75

–8.43). 17 (73.9%) were

males

Generalized Children age MIS-A with 20 (87.0%) with rash All children have

survived

Nachega 2022/

South Africa,

DRC, Kenya,

Uganda,

Nigeria, Ghana

Thirty-one children. Median

age (IQR): 5.9 (1.7–11.1).

52.4% were males

N/A Cancer hypertension, chronic

kidney disease chronic

neurological disorders cardiac

disease chronic lung disease

hematological disorders HIV

infection, and active tuberculosis

31/453 (6.3%) rash and 18/297

(6.1) of MIS-C

N/A

Aly 2022/Egypt Six children and

adolescents. Their mean

age was 10.5 years

(range 6–13 years)

N/A All were underweight. All with

diabetes mellitus type 1

Dermatologic lesions (rash,

mucositis, or a Kawasaki-like

presentation)

Critical COVID-19

Ibrahim 2022/

Egypt

Thirty-one pediatric patients

(18 boys and 13 girls)

with MIS-C, mean age

9 years (range 6–11), 16

of whom were in the 5

–10 years age group

N/A Nine patients (30%) had two cases

of acute lymphocytic leukemia

type B (ALL) and one case each

of concurrent diabetes mellitus

(DM), myeloblastoma,

hemophagocytic

lymphohistiocytosis (HLH),

Down’s syndrome, seizure

disorder, open heart surgery, and

autism spectrum disorder

MIS-A with rash evident in 21

patients (67.7%)

Died 3 (9.7%)

Chinniah 2023/

South Africa

Twenty-nine children with

MIS-C. The mean age

was 55 (SD: �45) months

with 17 (59%) ≤5 years,

13 (45%) males and 25

(86%) Black-African

Generalized rash Eight (28%) had preexisting

medical conditions, including one

(3%) with congenital heart

disease, one (3%) with systemic

juvenile idiopathic arthritis, one

(3%) with HIV, three (10%) with

moderate acute malnutrition, and

two (7%) with obesity

MIS-A with rash 19 (65%).

Erythematous maculopapular rash

over trunk and limbs, diffuse

erythroderma, urticarial lesions

with pruritis, hand and foot

edema, desquamation, perioral

erythema, lip cracking, and

bilateral bulbar conjunctival

injection/early clinical stage

The mortality was

20.6%
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skin.16 The association of MIS-C or MIS-A with COVID-19

cutaneous manifestations is well documented. However, the

immunophysiology of MIS-C or MIS-A in relation to cutaneous

lesions is poorly understood. Despite being one of the most

significantly elevated markers in MIS-C, IL-27 was recently

reported as one of several cytokines that were significantly

upregulated.46,47 Although this observation was limited to

seven MIS-C patients, it does support the cytokine findings

from another study.46

This review focuses on African populations, where HIV,

tuberculosis, and malnutrition were identified as COVID-19 risk

factors on top of noncommunicable diseases such as cardiovas-

cular diseases, obesity, diabetes mellitus, atopic asthma, and

malignancies as in the rest of the world. There has been specu-

lation that the systemic inflammation caused by chronic HIV

infection, active tuberculosis, and malnutrition could distort the

immune response to SARS-CoV-2, resulting in increased sever-

ity. Indeed, new evidence suggests that HIV, TB, and malnutri-

tion all increase the risk of COVID-19 mortality.48–50 As

described in the section on risk factors and comorbidities asso-

ciated with COVID-19 cutaneous manifestations, this could lead

to other immunopathological pathways triggering COVID-19-

related cutaneous manifestations in African populations that

could be different from the rest of the world.

Risk factors and comorbidities associated with COVID-19

cutaneous manifestations have been documented in patients

ranging in age from 2 months to 89 years.11 COVID-19 cutane-

ous manifestations ranged in African populations from 2.3 to

88 years old, according to studies. The age and gender distribu-

tion may differ significantly depending on the type of cutaneous

manifestations. This review discovered that MIS was more com-

mon in children than in adults. This implies that age is a risk

factor for cutaneous manifestations.

In addition, advanced age, obesity, diabetes, cardiovascular

disease, HIV, tuberculosis, asthma, atopic disease, under-

weight, malnutrition, and malignancy were found to be associ-

ated with COVID-19 cutaneous manifestations in African

populations (Figure 2). Our findings are consistent with those of

other studies conducted in different contexts,2,3,51 with the

exception of HIV, tuberculosis, and malnutrition as risk factors

Table 3 Cutaneous signs of COVID-19, age group, timeframe, and prognostic value in African populations

Cutaneous

manifestations Time of onset Prognostic value References

Multisystem

inflammatory

syndrome

2–7 days rash onset and before

hospital admission

Severe COVID-19 and death

Severe COVID-19 and discharged

Severe COVID-19 and discharged

Severe COVID-19 and discharged

Demissie 2022; Onyeaghala

2021, Sokunbi 2022; Piloya

2022

Erythema

multiforme-like

1-day rash onset Three children with critical COVID-19 were admitted to the

ICU and others with severe COVID-19

Severe COVID-19 and discharged

Sokunbi 2022; Farouk 2020

Livedoid N/A – –

Vesicular or

varicella-like

N/A – –

Urticarial Before the onset of COVID-19

symptoms and hospital

admission

Severe COVID-19 and discharged. Asymptomatic COVID-

19: 20.5%, mild: 54.5%, moderate: 20.5%, severe: 4.5%

Ndudane 2020; Mostafa

2022

Maculopapular or

morbilliform

Early onset and before hospital

admission

Severe COVID-19 and discharged. Moderate and severe

COVID-19. The mortality was 20.6%

Moodley 2021; Otrofanowei

2021; Chinniah 2023

Chilblain-like or

pernio-like

N/A – –

Figure 2 Risk factors of COVID-19 cutaneous manifestations in

African populations
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for COVID-19 cutaneous manifestations (Figure 2). The empha-

sis is on HIV because COVID-19 and HIV may interact in a

variety of pathways to cause cutaneous manifestations.

COVID-19 may coexist with other AIDS-related conditions,

such as opportunistic infections (OIs), in people living with HIV

who have advanced disease and profound immunosuppression.52,53

COVID-19 has also been linked to a significant decrease in CD4

count.48 Wang et al. investigated the levels of lymphocyte subsets

in whole blood using flow cytometry. COVID-19 patients were found

to have significantly lower levels of total lymphocytes, CD4+ T cells,

CD8+ T cells, B cells, and NK cells.54,55 Furthermore, steroids used

to treat COVID-19, specifically MIS-C and MIS-A, may cause

immunodeficiency. These can cause dermatological OIs like

varicella-zoster virus, chickenpox, disseminated histoplasmosis,

Kaposi Sarcoma (KS), and other AIDS-related immunosuppression

skin manifestations. Even though our study found HIV to be a risk

factor for COVID-19 skin manifestations, dermatological lesions

associated with HIV and COVID-19 interactions were not described.

HIV infected with lower CD4 count may be at increased risk of

COVID-19-related cutaneous manifestations. However, case studies

from other settings have been described, establishing characteristics

of cutaneous manifestations in COVID-19/HIV co-infected people.

Gardini et al.56 reviewed the literature and described a case report

of KS in a COVID-19/HIV co-infected patient. The researchers

hypothesized that KS in COVID-19 was caused by interleukin-6 (IL-

6) activity and steroid-induced immunodeficiency, with IL-6 activity

and steroid-induced immunodeficiency both playing important roles

in the emergence of KS. Systemic viral infections, such as HIV,

and even the virus itself, stimulate IL-6 production via a paracrine

process. It then promotes inflammation and B cell proliferation,

which favors B cell cancers.56 Despite the limited data available,

HZ is now being reported as a co-infection in COVID-19

patients.10,50–52,57–59 HZ is a reactivation of a primary varicella-

zoster virus (VZV) infection (chickenpox). Older age and immuno-

suppression can cause the reactivation of dormant VZV infection.10

A case of monkeypox in a COVID-19/HIV co-infected patient

has also been reported.60 As a result, clinicians should be

aware of the possibility of co-infection with SARS-CoV-2 and

monkeypox virus, particularly in subjects who have recently

traveled to monkeypox outbreak areas.60 A study that included

three cases of COVID-19 and monkeypox co-infection revealed

the characteristic vesicular and ulcerative lesions in the genital

region along with enlargement of lymph nodes.61

Furthermore, while drugs inhibit viral replication by targeting

SARS-CoV-2 RNA polymerase, only remdesivir strongly induces

Kaposi’s sarcoma herpesvirus (KSHV) and Epstein–Barr virus

(EBV) lytic reactivation. These findings suggest that using

remdesivir to treat COVID-19 patients who already have an

oncogenic herpesvirus infection may pose a risk.62 Reactivation

of these preexisting infections may increase viral pathogenesis

and tumorigenesis, especially in immunocompromised patients

who are already at increased risk of KSHV/EBV-associated

cancers.62

The severity of COVID-19 in children and young adolescents

in sub-Saharan Africa may differ from that in other settings due

to the higher burden of childhood diseases such as malnutrition.

The malnutrition heatmap indicates that malnutrition may be a

precipitating factor of fatal COVID-19 in many sub-Saharan Afri-

can countries.63 Malnourished COVID-19 children were found to

be more likely to die in the hospital compared to well-nourished

children.50 This could be due to disease-related hyperinflamma-

tion and immunosuppression.63–65 A systematic review found

that the mortality risk in malnourished COVID-19 children was

10 times higher than in well-nourished children.50,66 This could

explain the risk of MIS-C and the frequency of cutaneous mani-

festations described in the immunopathological section.

Clinical manifestations of COVID-19-related

cutaneous manifestations

Different authors have now classified clinical manifestations of

COVID-19-related cutaneous manifestations. We classified

them as follows in this study: Erythema multiforme-like, livedoid,

vesicular, or varicella-like rashes, urticarial, maculopapular, or

morbilliform rashes, and chilblain-like or pernio-like rashes.

Table 1 summarizes the demographics, clinical presentations,

and topography of COVID-19-related cutaneous manifestations.

Several studies in African populations have reported MIS-C and

MIS-A or Kawasaki-like disease.25–27,67–81 Figure 3 represents

47.5% (115/242) of MIS-C and MIS-A cases reported in nine

published African studies. MIS was more common in men

between the ages of 2.3 and 51 years.25–27,67–81 Polymorphous

maculopapular eruptions on the trunk and flexural areas, acral

erythema, extremity swelling, desquamation, mucositis, and fis-

sured lips are all examples of MIS dermatological

lesions.25–27,67–81 MIS lesions were mostly generalized or on

the face, upper limbs, trunks, oral, hands, feet, palmar, and

plantar surfaces in African populations (Table 1). Cases of MIS-

C have been described as occurring after the peak of the epi-

demic and resembling both Kawasaki disease and toxic

shock.70,82,83 Shock and/or other signs of severe organ dys-

function associated with inflammation, such as severe abdomi-

nal pain, conjunctival injection, rash, and, most importantly,

renal and cardiac dysfunction, distinguish MIS.70 The severity of

MIS-C has also been reported to be higher in Black-African chil-

dren living in Europe, the United Kingdom, and the America, as

well as children from lower socioeconomic backgrounds.84–86

This could be a plausible explanation for our study’s high rate of

MIS-C, implying that MIS-C has a genetic or ethnic origin.

In our review, urticarial rash accounted for 12.4% (30/242) of

the cases (Figure 3). Urticarial rashes were more common in

females (52.35%) than males (47.65%), and the study popula-

tion ranged in age from 3 to 88 years (Table 1). Urticarial

rashes were distinguished by migratory, pruritic, edematous,

and variably sized wheals that appeared within 24 hours without

bruising or hyperpigmentation.23,24,28,75,84 Maculopapular
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dermatitis, also known as morbilliform dermatitis, is character-

ized by erythematous macules with areas of normal-appearing

skin on the trunk and extremities as well as pruritus.87 In Afri-

can populations, maculopapular cutaneous manifestations

accounted for 10.33% (25/242) of COVID-19-related cutaneous

manifestations (Table 1). Our review also revealed that maculo-

papular or morbilliform rash occurred in 55.9% of females aged

3–70 years (Table 1). Furthermore, the vesicular or varicella-like

rash was found in 7.02% (17/242) of African populations (Fig-

ure 3). Vesicular or varicella-like rash ranged in age from 3 to

88 years and was slightly more common in females (51.05%)

(Table 1). Vesicular or varicella-like rashes in African popula-

tions were small, scattered monomorphic vesicles on the trunk

with mild or absent pruritus, pain, or a burning sensation. In

African populations, the vesicular or varicella-like rash was

mostly found in the chest, upper limb, lower limb, trunk, palms,

and generalized rash.

Our findings reveal that 3.7% (9/242) of the cases had an

erythema multiforme-like rash (Figure 3). The age range of ery-

thema multiforme-like rash was 2.3 years to 88 years, with

males accounting for 54.14% of all cases (Table 1). Erythema

multiforme-like rash was defined as target with three rings or

targetoid with two rings confluent macules, papules, and pla-

ques of varying sizes with hemorrhages and central crusts. The

most common cutaneous manifestations were in the chest,

upper and lower limbs, as well as a generalized rash (Table 2).

Chilblain-like and livedoid cutaneous manifestations were less

common in African studies, with 2.06% (5/242) and (0.41%) 1/

242, respectively, being reported (Figure 3). This does not nec-

essarily imply that the lesions were less common. However,

many African studies only described COVID-19-related cutane-

ous manifestations that appeared early. In our study, pseudo-

chilblains appeared later, either alone or in conjunction with

ischemic/blistering lesions.83 Because most African studies

described clinical characteristics at admission, it is possible that

the chilblain-like rash rate was lower in this review. Further-

more, we found no ischemic/gangrenous lesions that appeared

late in the disease course. Clinical manifestations of COVID-19

cutaneous manifestations in African populations have not been

well described, and our findings may not accurately reflect the

true clinical manifestations of COVID-19 cutaneous manifesta-

tions in African populations. COVID-19 cutaneous manifesta-

tions are not limited to the lesions, as our findings demonstrate.

Because of the multiple comorbidities associated with skin

lesions in African populations, we can expect to see even more

variety of skin lesions in African populations as the literature on

COVID-19 cutaneous manifestations evolves.

Prognostic value of COVID-19 cutaneous

manifestations

The prognostic value of COVID-19-related cutaneous manifesta-

tions in African populations is shown in Table 3. Cutaneous mani-

festations of COVID-19 do not occur in all infected individuals, but

clinicians should be aware of this, as it may be the first sign of

infection in asymptomatic or minimally symptomatic patients.11,17

They could also be used as a prognostic marker for disease

severity.11,17 Skin lesions may appear before or after hospitaliza-

tion. COVID-19-related cutaneous manifestations at the onset

may have a significant prognostic value because they may corre-

late with COVID-19 severity and mortality. According to one

study, vesicular bullous lesions can appear early or late in the

COVID-19 course.88 Similarly, acute urticaria was observed in

COVID-19 patients early in the disease course, mostly in young

adults with mild to moderate infection and no associated angioe-

dema; similar findings have been reported in the literature.58,89,90

Our review showed that the urticarial rash started before the

onset of COVID-19 symptoms and hospital admission in African

Figure 3 Distribution of COVID-19-related cutaneous manifestations in African populations
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populations. Mostafa et al. showed that urticarial rash was found

in 20.5% of asymptomatic, 54.5% of mild, 20.5% of moderate,

and 4.5% of severe COVID-19 in Egypt.28

The itching was severe and did not respond well to standard

antihistamine doses, but the inclusion of systemic steroids in

the COVID-19 management protocol contributed to a better urti-

caria outcome.90 Furthermore, in critically ill patients, fixed

livedo racemosa, retiform purpura, and true acral ischemia were

observed, correlating with previous findings.2,58,91 In contrast,

skin manifestations associated with COVID-19 may be the first

sign of infection in asymptomatic or mild symptomatic

symptoms.11 They could also be used as a prognostic marker

for disease severity.11,17

Our findings revealed that MIS may be diagnosed in 2–-

7 days due to early onset rash (Table 3). This means that early

dermatological examination is important in children hospitalized

for COVID-19 because it may reveal early external skin inflam-

mation as opposed to late interior inflammation. Also, the find-

ings show that MIS was associated with severe COVID-19 in

African populations. Although 123 of the cases were recovered,

one of them died (Table 3). The maculopapular or morbilliform

rash was reported in the early onset and before COVID-19 hos-

pital admission (Table 3). In African populations, maculopapular

or morbilliform rash had a prognostic value of moderate-to-

severe COVID-19. However, a South African study found that

children with maculopapular or morbilliform rash died at a rate

of 20.6%,84 whereas chilblain-like or pernio-like cutaneous man-

ifestations have been shown to have a significant prognostic

value in COVID-19-related cutaneous manifestations; none of

the studies included in this review highlighted this fact. This

may be explained by the fact that most of the cutaneous

manifestations were described at the time of admission for

COVID-19 patients. Most studies did not describe cutaneous

manifestations during and after hospitalization. This implies that

dermatologists should be involved in the routine clinical diagno-

sis and management of COVID-19 in African countries. Due to

the scarcity of dermatologists in African settings, medical doc-

tors and nurses should also be trained in identifying COVID-19

cutaneous manifestations with poor prognostic values. This will

improve future studies related to COVID-19 cutaneous manifes-

tations in African populations.

In resource-limited settings such as sub-Saharan Africa,

where biochemical and hematological investigations may be dif-

ficult to obtain, the prognostic value of cutaneous manifestations

may play a significant role in predicting COVID-19 outcomes.

The presence of erythema multiforme-like, maculopapular, and

MIS rash associated with COVID-19 at the onset of the disease

or before hospital admission predicts COVID-19 severity and

mortality in African populations, according to our findings. How-

ever, as other studies have shown, the rash was present in

asymptomatic COVID-19 patients in our study.11,17 Thus, the

prognostic value of cutaneous manifestations may be useful in

preventing COVID-19 worse outcomes by identifying early skin

lesions as described above, as well as preventing disease

spread by identifying asymptomatic COVID-19 cases via cuta-

neous manifestations.

Conclusion

To the best of our knowledge, this is the first comprehensive

review of COVID-19-related cutaneous manifestations in African

populations. This study found that cutaneous manifestations

associated with COVID-19 infection in African populations are

understudied in terms of epidemiological profiles, clinical char-

acteristics, and prognostic values. Because of sociodemo-

graphic parameters and comorbidities specific to the African

continent, cutaneous manifestations related to COVID-19 may

differ from other settings. Our findings show that cutaneous

manifestations of COVID-19 vary by country and severity of

COVID-19, primarily MIS. Significant differences were also

found between various dermatological lesions, primarily MIS,

erythema multiforme-like, livedoid, vesicular, or varicella-like

rashes, urticarial, maculopapular, or morbilliform rashes, and

chilblain-like or pernio-like rashes. This could be due to poor

dermatological examination in African COVID-19 patients. Fur-

thermore, cutaneous manifestations were mostly described at

the time of admission, with no ongoing process of late dermato-

logical lesions like chilblain or pernio-like rash. However, cuta-

neous manifestations’ prognostic value may be useful in

preventing COVID-19 worse outcomes by identifying early skin

lesions as described above, as well as preventing disease

spread by identifying asymptomatic COVID-19 cases via cuta-

neous manifestations. As a result, dermatologists and clinicians

should consider the prognostic values of cutaneous manifesta-

tions in African populations. In Africa, more research on the epi-

demiology, clinical features, and prognosis of COVID-19-related

manifestations in HIV, TB, and malnutrition is needed.
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