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Abstract

Dermatologic diseases are common in the HIV-infected population. Many of the cutaneous
diseases are not unique to this group, but the presentation can be more severe. Although the
introduction of antiretroviral therapy has been followed by a decline in many of the skin diseases
associated with HIV, drug reactions and other non-infectious skin conditions have increased. This
article reviews the current spectrum of HIV-associated skin conditions, focusing on common
complaints, infections, drug-associated toxicity and malignancies.
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Introduction

Worldwide about 34 million people are living with HIV infection according to the most
recent data from the Joint United Nations Programme on HIV/AIDS (UNAIDS) in 2011 [1].
The Centers for Disease Control and Prevention estimates the prevalence of HIV infection to
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be 1.1 million people in the USA with an incidence of about 50,000 new infections per year
[2,3].

HIV-associated dermatoses are very common [4—6]. Skin disease can be uniquely associated
with HIV disease, but more often represents common disorders, which may be more severe
and recalcitrant to treatment. The spectrum of skin conditions includes skin findings
associated with primary HIV infection and a broad range of skin problems related to the
immune deficiency of advanced AIDS [5]. Recognition of characteristic eruptions can
facilitate early diagnosis of HIV. A broad variety of neoplastic, infectious and non-
infectious diseases can manifest in the skin and may alert the clinician to decline of the
immune system [7].

In this review, we describe a general clinical approach to the HIV-infected patient
presenting with common skin complaints, providing a differential diagnosis for commonly
encountered syndromes and a review of recently published literature relevant to this area.

Overview/Approach to Physical Findings

Diagnosis of cutaneous disease can be challenging. While some conditions reliably present
with stereotyped lesions, other diseases may have highly variable manifestations, leading to
diagnostic uncertainty that may necessitate specialist consultation and skin biopsy. The
approach to diagnosis of skin lesions includes the assessment of location, extent, primary
lesions, and secondary changes. The extent and severity of lesions can be helpful diagnostic
clues and can provide insight regarding the severity of immunosuppression.

Categories of discrete skin lesions, brief descriptions of physical findings, and the associated
differential diagnoses are shown in Table 1. Papules and plaques are defined as elevated,
circumscribed skin lesions involving the epidermis and dermis, which are less than 1 cm and
greater than 1 cm in diameter, respectively. Nodules involve deeper tissues and are greater
than 2 cm in size [8]. Papules, plaques, and nodules can be caused by infectious,
inflammatory, as well as neoplastic disease. Infectious etiologies include diseases like warts,
molluscum contagiosum, staphylococcal and streptococcal as well as bacillary angiomatosis,
and atypical mycobacterial as well as deep fungal infections. Frequent external rubbing and
scratching can lead to lichenification as well as the development of prurigo nodularis.
Neoplasms, especially skin cancer, can also present as papules with various secondary
changes, often noted in sun-exposed skin. Kaposi sarcoma, an AIDS-defining cancer,
presents with red to brown papules and nodules.

Plagues can be associated with infectious diseases like cellulitis or intertrigo, as well as non-
infectious causes. Inflammatory diseases like papular eczema can present with localized as
well as widespread papules coalescing to plaques which are often associated with scaling
and pruritus. Other common rashes associated with HIV include seborrheic dermatitis,
which presents as erythematous papules and plaques with greasy scale, usually in a
seborrheic distribution (oily and hair-bearing skin). There can be an overlap with psoriasis
which typically shows well-demarcated plaques with silvery scale on the extensor surfaces;
nail findings, including pitting and oil spots, can be helpful in distinguishing the two entities.
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Vesicles and bullae are elevated lesions filled with clear fluid, also distinguished by size of
less or greater than 1 cm, respectively [8]. Their presentation should raise concern for
underlying infectious disease. Grouped vesicles on an erythematous base are a common
presentation for herpes simplex, while herpes zoster often presents similarly in a dermatomal
distribution. Both diseases can be widespread or generalized in case of severe
immunosuppression. A honey-colored crust is a common finding in bullous impetigo, while
bullous tinea or candida will present with very superficial erosions. Of course other causes
including contact dermatitis, edema, or pressure bullae need to be ruled out. Follicular
inflammatory papules and pustules are suggestive of folliculitis.

Macules and patches are defined as flat, circumscribed skin lesions, which can present in
localized as well as widespread patterns [8]. Macular and morbilliform erythematous
eruptions are often associated with drug reactions, but can also represent a viral infection. If
widespread erythema is associated with bullous lesions, desquamation, and mucosal
involvement, then severe drug reactions like Stevens-Johnson syndrome (SJS) or toxic
epidermal necrolysis (TEN) need to be excluded.

In the era of antiretroviral therapy (ART), the spectrum of cutaneous manifestations in HIV-
infected patients has changed, and clinicians are faced with different skin complaints today.

In the post-antiretroviral era, pruritus has become the most common skin-related symptom
reported by patients with HIV [4, 9¢]. Kaushik et al. reported a high prevalence of chronic
pruritus in a cross-sectional study on patients in the USA. The majority (91 %) of the
participants were receiving antiretroviral therapy. Forty-five percent of the surveyed patients
reported pruritus with negative effects on their quality of life. Overall, no significant
association between the reported pruritus and CD4 or eosinophil counts was reported. The
most common dermatoses found were xerosis (23 %), fungal infections (12 %), seborrheic
dermatitis (9 %), and eczema (7 %) [9¢].

Similarly, pruritic papular dermatitis was reported as the most common skin manifestation in
61 Indian HIV patients with skin lesions, not on ART [10]. The most common infectious
manifestation found was molluscum. The prospective study also compared histopathologic
evaluations with the patient’s CD4:CD8 ratios. They demonstrated an inverse relationship
between skin lesions and CD4 counts. The majority of skin lesions were associated with
CD4 counts of <220/ul and all patients with skin lesions demonstrated a CD4: CD8 ratio of
<0.5. Since most patients with skin lesions presented with stage 3 and 4 HIV infection,
specific cutaneous manifestations were considered a good clinical indicator for the patient’s
immune status [10].

Bacterial Infections

Despite improved disease control, infections continue to be a relevant morbidity in the HIV
infected population. They include fungal, bacterial, viral, as well as parasitic infections and
can be an indicator of the degree of immunosuppression. Many infections common in the

general population appear to be more recalcitrant in HIV. With improved immune function
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on ART, a growing incidence of methicillin-resistant Saphylococcus aureus (MRSA) has
been noted. Especially, community-associated MRSA (CA-MRSA) has been increasing in
the community as well as the nosocomial setting [11]. Colonization is thought to be an
important factor for infection, and decolonization attempts have shown little success [12,
13]. CA-MRSA infections are more prevalent in HIV-infected individuals compared to the
HIV-negative population, which might be attributed to a higher colonization burden [14].
Popovich et al. showed that 20 % of HIVand only 11 % of HIV-negative patients were
colonized with CA-MRSA [15e¢]. HIV patients showed a higher prevalence of nasal and
extranasal colonization. Perirectal and inguinal sites represent the most common extranasal
sites. Additionally, the colonization burden was found to be higher in the HIV-infected
patients. Positive predictive factors for higher colonization burden were HIV infection, male
sex, illicit drug use, younger age, African-American race, and temporary housing. The
presence of chronic skin conditions or wounds was also associated with a higher
colonization burden. Compared with HIV-negative patients, the HIV population had a
higher proportion of chronic skin disease. CD4 count and viral load was not found to
influence the colonization burden [15e¢].

Similar findings were made in a meta-analysis by Zervou et al. [16]. The prevalence of
MRSA colonization among HIV-infected individuals was estimated to be 6.9 % worldwide
and 8.8 % in North America. Extranasal screening increased the yield of the testing by 31.6
% and USA300 was the most frequent strain. Risk factors included hospitalization within
the past 12 months, as well as previous and current incarceration. Antibiotic or antiretroviral
treatment was not found to influence the risk.

Vyas et al. evaluated initial and recurrent infections with MRSA retrospectively in a cohort
of mainly HIV-infected men, with 80 % on ART [17]. Eight percent developed a primary
infection; associated risk factors included a CD4 count <500 cells/ml, HIV RNA levels >400
copies/ml, and injection drug use. Abscesses were the most common type of infection, often
noted on the lower extremity, buttocks, and scrotum. Twenty-seven percent of patients
developed recurrence, which was associated with risk factors including hospital admission,
and a lower CD4 count at the initial infection. Interestingly, treatment of the initial infection
with minocycline was linked to an 80 % decrease in odds ratio for recurrent infections.

Viral Infections

Viral infections are also more prevalent in immunosuppressed patients and can be associated
with malignancies. In the era of ART, the focus of attention has shifted from long-known
viral infections like herpes, molluscum, and virus associated with AIDS-defining cancers to
the discovery of new viral disease. Recently, trichodysplasia spinulosa-associated
polyomavirus (TSPyV) has been detected in patients with immunosuppression [18] (Fig. 1).
Furthermore, several new human polyomaviruses (HPyVs) have been discovered [19].
Polyomavirus-associated infections are commonly asymptomatic, but in the
immunosuppressed population, reactivation can lead to serious disease [20]. Wieland et al.
found a higher rate of HPyVs, in particular HPyV 6, V7, V10, and TSPyV in HIV-infected
men compared to the healthy male controls [21]. Also, the presence of multiple viruses was
more common in HIV-positive persons. Viral loads, CD4 count, and ART did not seem to
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have an impact on the HPV status, though there was a tendency of higher HPyV®6 loads in
poorly controlled patients. Further studies and long-term follow-up will be necessary to
determine the significance of the infections.

HIV-associated immunosuppression was proposed to play an important but reduced role
compared to transplant patients. Infectious causes, in particular viral disease, were suggested
to possibly account for the association of squamous cell carcinomas (SCCs) in patients with
a decreased CD4 count. Acquired epidermodysplasia verruciformis (EV) presents as
extensive verruciform cutaneous lesions in patients with compromised immunity. The
lesions are HPV-associated and rare cases have been reported [22]. Vicente et al. identified
5 cases of acquired EVamong 240 HIV-infected pediatric patients [23]. Three out of the five
were found to carry high-risk HPV types [23]. Similar to previous reports, immunologic
recovery and viral load suppression upon ART did not lead to improvement of the cutaneous
lesions [24]. Long-term follow-up is necessary since the risk of cutaneous malignancy is
unknown.

Medication Toxicity

Skin reactions to drugs complicate in 2—-3 % of all hospital-based treatments [25]. These
reactions can range from morbilliform eruptions to life-threatening forms like TEN. HIV
infection has been associated with an increased risk for SJS and TEN [26]. Increased
exposures to medications or decreased immunity have been proposed as possible etiologies.
A majority of the recent data on SJS and TEN has been generated in the African HIV
population. Antiretroviral drugs appear to pose an additional risk of disease-related toxicity,
and a high frequency of antiretroviral drugs as the cause of SJS has been reported.
Nevirapine, a non-nucleoside reverse transcriptase inhibitor was associated with 84 % of the
19 SJS cases in a pediatric population in a small series by Dziuban et al. [27]. Most of the
patients (84 %) had advanced immunosuppression. Sulfonamides were the most commonly
implicated drug (38.4 %) closely followed by nevirapine (19.8 %) in a study of patients with
SJS/TEN by Saka et al. [28]. More than half (54.8 %) of the patients were HIV-positive.
There was also a trend to more severe reactions in the HIV-infected population. In European
and Western studies, anticonvulsants, allopurinol, and antibiotics have been associated with
the largest increase in risk of SJS, which can be explained by the lower prevalence of HIV
infection in those countries. HIV patients are common consumers of all prior mentioned
medications, but this alone might not explain the up to 1000-fold higher risk of severe skin
reactions [26]. T cells have been proposed a role in mediating keratinocyte cytotoxicity [29].
Especially, regulatory T cells might play a protective role in the skin [30]. An inverse
correlation of the serum CD4 count and the incidence of cutaneous drug reactions have been
reported [31]. Yang et al. demonstrated an eightfold increase in CD8/CD4 ration in the
dermis of HIV patients while the dermal CD4 count was decreased [32]. Furthermore, they
noted a trend to a decreased number of CD25 to CD4-positive T cells in the epidermis. The
decrease in CD25+ regulatory T cells (T-regs) could explain the increased risk of drug
reactions. HIV could represent a predisposition for severe drug reaction by depletion of CD4
cells and loss of T-regs in the skin, which subsequently leads to an upregulation of cytotoxic
CD8T cells.
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Skin Cancer

Age-related cancers are a comorbidity that affects the HIV-infected population earlier than
non-infected individuals [33, 34]. Furthermore, compared to the general population, HIV
infection has been associated with a higher risk of certain cancers, especially AIDS-defining
cancers [35]. Since the introduction of ART, decreasing incidences of many cancers have
been noted [36-38]. Hleyhel et al. evaluated long-term trends for the incidence of Kaposi
sarcoma (KS), non-Hodgkin lymphoma (NHL), and cervical cancer, which are all thought to
be associated with immunosuppression [39]. They noted an overall reduction for all those
cancers, but the incidences remained higher than the general population. Relative risks in
patients with restored immunity stayed elevated for KS (SIR 35.4 % confidence interval (CI)
18.3-61.9) and were comparable to the general population for NHL. HIV-infected patients
were found to be diagnosed at a younger age, particularly for NHL, which was diagnosed
about 11 years prior to the control group [39].

Non-melanoma skin cancers are the most common cancer in the USA [40].
Immunosuppression has been associated with an increased risk, which is well established in
solid organ transplant patients [41, 42]. HIV patients have been found to have an overall
twofold increased risk for skin cancer [43+]. The adjusted rate ratio for SCC was 2.6 (95 %
Cl 2.1-3.2) for HIV-positive versus HIV-negative subjects and 2.1 (95 % CI 1.8-2.3) for
basal cell carcinoma (BCC). Higher rate ratios for SCCs were noted in patients with lower
CD4 counts. Similar associations could not be shown for BCCs. Silverberg et al. also
reported a difference in the clinical presentation for BCCs, which was found to be less
invasive and more commonly on the extremities in HIV-positive subjects [43¢].

Conclusions

Cutaneous diseases continue to be an important aspect of HIV infections. The introduction
of antiretroviral therapy has led to improved immune status and a change in the spectrum of
presentations. Physicians in the Western world are mostly faced with dermatoses seen in the
general public, though often in a more recalcitrant or earlier presentation.
Immunosuppression continues to represent a risk factor for infections and increased risk of
malignancy. Risk for CA-MRSA infection and skin cancer is increased in HIV-infected
persons compared to the general population.

Disease-associated immunosuppression also constitutes a risk for severe adverse reactions in
combination with disease-directed therapy. The risk for SIS/TEN is significantly increased
in HIV-infected patients and might be associated with the decrease in cutaneous regulatory
T cells. Though significant progress has been made in the treatment of HIV and associated
manifestations, cutaneous disease continues to be an important comorbidity and can affect
the quality of life.
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Fig. 1.
Clinical characteristics of trichodysplasia spinulosa, presenting with small hyperkeratotic
spicules on the nose
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L ocalized vs generalized

Lesion description

Differential diagnosis

Clinical findings

Localized skin findings
*can be generalized in
immunosuppressed patients

Generalized skin findings

Papules and Nodules

Plaques

Vesicles and Bullae

Exanthemz enanthem

Exanthemz+ enanthem

Erythema with desquamation

Papules, plaques

Molluscum Ecthyma

Furuncle/carbuncle

Bacillary angiomatosis

Verruca vulgaris

Condylomata

Prurigo nodularis

Non-melanoma skin cancer:

SCC
BCC

Kaposi sarcoma

Cellulitis

Intertrigo

Thrush
Oral hairy leukoplakia
Other fungal or bacterial

infections

Erythematous plaques with
scale: Seborrheic dermatitis

Psoriasis

Bullous impetigo

Folliculitis
Herpes simplex

Herpes zoster

Bullous tinea or candida

Viral diseases, acute
HIVexanthem
Drug reaction

SJS, TEN

Pruritic papular eruption

2-3-mm skin-colored umbilicated papules
Eroded, ulcerated papules with overlying
crust

Inflammatory papules and nodules, tender

Friable, red, purple, or flesh-colored
papules and nodules

Verruciform hyperkeratotic papules

Skin-colored often pedunculated
verruciform papules

Excoriated, often hyperkeratotic papules
and nodules

Erythematous papules with variable
hyperkeratosis, crusting, and ulceration

Pearly papules with overlying
telangiectasias

Red-to-brown macules, papules and
plaques

Erythematous plaques; increased warmth,
tenderness

Erythematous thin papules and plaques
with superficial erosions and fine scale;
skin folds

White plaque of the oral mucosa, can be
removed by scraping

Non-painful white plaque along the lateral
tongue

Variable cutaneous presentation

Erythematous plaques with greasy scale in
a seborrheic distribution

Well-demarcated erythematous plaques
with silvery scale, often on extensor
surfaces

Superficial vesicles, erosions, honey-
colored crust

Follicular pustules and papules
Grouped vesicles on erythematous base

Grouped vesicles in dermatomal
distribution

Predominantly erosions and few
superficial vesicles on erythematous
background

Morbilliform macular eruptions, often
associated with systemic symptoms

Often generalized morbilliform macular
eruptions

erythematous to dusky macules and
patches; check for mucosal involvement

Widespread skin-colored to erythematous
papule with signs of excoriation
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Localized vs generalized

Lesion description Differential diagnosis Clinical findings

Scabies Widespread hyperkeratotic, scaly papules;
severe pruritus

Erythema with scaling Eczema/dermatitis, xerosis Erythematous scaly papules and plaques,
often worse in the winter
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