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ABSTRACT
Dermatological disorders are a frequent presenting feature
of HIV infection and/or AIDS. More than 90% of HIV-
infected patients will suffer from one or more skin
diseases during the course of their illness. This trend is
reflected in the increasing number of skin biopsies from
HIV-positive patients in those parts of the world where
HIV infection/AIDS is highly prevalent. Histopathologists
are therefore required to possess a working knowledge of
the broad spectrum of cutaneous manifestations of HIV
infection. These include the range of dermatoses that are
specific to HIV infection, the more common dermatoses
occurring with greater frequency (or modified by) HIV
infection/AIDS, the spectrum of infectious diseases (often
opportunistic) caused by viruses, bacteria, fungi, protozoa
and even arthropods, and neoplastic conditions such as
Kaposi sarcoma and B-cell non-Hodgkin lymphoma. The
risk for adverse skin reactions to certain drugs is also
greatly increased. Although the introduction of highly
active antiretroviral therapy has resulted in a dramatic
decrease in opportunistic infections, several of these
drugs may result in adverse reactions in the skin. Skin
biopsies play a vital diagnostic role when different
diseases present with clinically similar skin lesions. Biopsy
material should always be examined carefully to exclude
dual pathology. The diagnosis may need to be confirmed
with histochemical and immunohistochemical stains, and/
or molecular studies. Where indicated, additional biopsies
for microbiological culture should always be recom-
mended. The examination of multiple serial sections often
proves invaluable. A diagnostic approach is given based
on the predominant histological reaction pattern, with an
emphasis on clinicopathological correlation.

According to the 2006 UNAIDS survey, an
estimated 38.6 million people worldwide were
living with HIV infection or AIDS at the end of
2005.1 Sub-Saharan Africa continues to represent
the global epicentre of this pandemic, placing an
enormous burden on financial and health resources
in countries most severely affected by the disease.1

Skin disease is often the first presenting feature of
HIV infection or AIDS. More than 90% of patients
with HIV/AIDS will develop one or more skin
diseases during the course of their illness.2 Skin lesions
tend to arise in tandem with and may be modified by
the stage of the disease (ie a declining CD4 count).
Fortunately, the skin is an easily accessible organ to
biopsy. In those parts of the world where highly
active antiretroviral therapy (HAART) is not freely
available, a skin biopsy may provide the first
opportunity to diagnose an unsuspected and poten-
tially life-threatening opportunistic infection.

CLINICOPATHOLOGICAL SPECTRUM
Practicing general anatomical pathologists and
dermatopathologists, especially those working in

regions where HIV/AIDS is highly prevalent,
must be familiar with the spectrum of cutaneous
manifestations of HIV/AIDS. Careful clinico-
pathological correlation is of paramount impor-
tance. Although this review focuses mainly on an
approach to the histopathological evaluation of
skin biopsy material from patients who are
known to be infected with HIV, the histopathol-
ogist should always maintain a high index of
suspicion for undiagnosed HIV/AIDS when the
clinical history indicates that a common derma-
tosis has displayed unusual/atypical clinical fea-
tures, pursued an abnormal clinical course,
exhibited greater clinical severity than antici-
pated, or failed to respond satisfactorily to
standard therapy.2

The spectrum of HIV-associated skin disease
encompasses a broad range of non-infective derma-
toses, infective conditions, adverse drug reactions,
and neoplastic proliferations.3–5 The non-infective
dermatoses may be classified as follows:
c Dermatoses peculiar to HIV infection (eg HIV

exanthem, papular pruritic eruption (PPE) of
HIV infection).

c Common dermatoses occurring with greater
frequency or modified by HIV/AIDS (eg sebor-
rhoeic dermatitis, psoriasis).

c Less common conditions that have been
reported in association with AIDS (eg pityriasis
rubra pilaris (PRP), Reiter disease).2

HIV-related mucosal, nail and hair disorders will
not be discussed in this review.3 4 6 7

The pathologist’s basic understanding of the
clinical differential diagnosis of the range of skin
lesions associated with HIV/AIDS is essential to
accurate clinicopathological correlation, especially
when a certain disease has not been suspected on
clinical grounds. In the setting of HIV infection,
diverse diseases may present with remarkably
similar clinical features, eg giant molluscum con-
tagiosum, cryptococcosis and bacillary angiomato-
sis (BA), where there are multiple cutaneous
nodules, sometimes with umbilication (fig 1). An
erroneous clinical diagnosis and failure to perform
a confirmatory skin biopsy will inevitably result in
delayed treatment or the institution of inappropri-
ate therapy, with potentially fatal consequences
(eg cryptococcosis). Certain conditions may also
manifest diverse clinical features in the setting of
AIDS. Histoplasmosis, for example, may present
with erythematous macules, molluscum contagio-
sum-like papules or nodules, pustules, furuncles,
acneiform lesions, abscesses, cellulitis, a rosacea-
like eruption, an eczematous eruption, a guttate
psoriasis-like eruption, ulcers, vegetative plaques,
panniculitis, subcutaneous nodules, or even pur-
puric lesions resembling vasculitis, either alone or
in combination.3 4 8–11
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ADVERSE DRUG REACTIONS
Pharmacologically induced cutaneous eruptions are a particularly
important aspect of HIV/AIDS.3 5 12–18 Such adverse reactions are
hardly surprising in the light of the immune dysfunction and the
fact that multiple drugs are often prescribed simultaneously. The
risk for adverse cutaneous reactions to certain drugs is greatly
increased compared with that of the general population (as much
as 100 times), and occurs in tandem with the level of
immunosuppression.3 12 Exanthematous (morbilliform) eruptions
may account for more than 90% of cases.3 17 The drugs most often
prescribed in HIV-positive (HIV+) patients are antimicrobial
agents and antiretroviral agents.

The commonly prescribed combination of trimethoprim and
sulphamethoxazole (for prophylaxis against Pneumocystis jiroveci
pneumonia), other sulphonamides and the penicillins were
responsible for 75% of adverse cutaneous drug reactions in one
series of patients with HIV disease.3 17 Reactions attributable to
trimethoprim–sulphamethoxazole occur 10 times more com-
monly than in the HIV-negative population, manifesting as an
exanthematous (morbilliform) eruption in 50–60% of cases
where this drug combination is administered intravenously.3 5 17

Reactions to the antituberculous agent isoniazid may be
encountered. Antimicrobial agents can also result in erythema
multiforme (EM), Stevens–Johnson syndrome (SJS), toxic
epidermal necrolysis (TEN), a lichenoid drug eruption or a fixed
drug eruption (FDE).

The antiretroviral agents comprise:
c Nucleoside reverse transcriptase inhibitors (NRTIs) such as

zidovudine, didanosine, lamivudine, stavudine and zalcibatine.

c Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
such as nevirapine and efavirenz.

c Protease inhibitors (PIs) such as ritonavir, amprenavir,
indinavir, nelfinavir and saquinavir.3 19

Adverse cutaneous reactions reported with the use of specific
NRTIs (especially zidovudine) include mucocutaneous pigmen-
tation, drug hypersensitivity (DRESS; drug rash, eosinophilia,
and systemic symptoms), hypertrichosis, leucocytoclastic vascu-
litis and SJS.3 13 19 Many patients receiving NNRTIs such as
nevirapine will develop a skin rash, most often an exanthematous
eruption. Other less frequently reported reactions which may
manifest in the skin include SJS and potentially life-threatening
conditions such as TEN and DRESS.3 16 18 19 Lipodystrophy
syndrome is the most frequent complication of the PIs.3 13 19

Skin biopsies from such cases are seldom encountered. Other
reported reactions to PIs include a maculopapular eruption,
urticaria, acute generalised exanthematous pustulosis, asteatotic
dermatitis; acute porphyria, DRESS, SJS and single or multiple
pyogenic granulomas (PGs) may also occur.3 13 14 19–22

The introduction of HAART has in recent years resulted in
the emergence of the immune reconstitution inflammatory
syndrome (IRIS). This syndrome is characterised by a para-
doxical clinical deterioration in or exacerbation of certain
conditions, some of which may potentially manifest in the
skin. These include mycobacterial infections, human herpes
virus infection such as herpes zoster, or an underlying
autoimmune disease such as lupus erythematosus.23

The possibility of an adverse drug reaction should always
be considered in the differential diagnosis of any inflam-
matory dermatosis in an HIV+ patient. Drugs may give rise to
a wide range of histological reaction patterns, including
lichenoid, spongiotic, vasculopathic, pustular, vesiculobullous
and urticarial reactions. Figures 2–5 illustrate the histological
features of some of these adverse drug reactions. It is wise to
maintain a high index of suspicion and to always seek a detailed

drug history from the referring clinician when confronted with
any of the aforementioned histological patterns. Although the
presence of eosinophilic leucocytes and/or plasma cells amid the
dermal inflammatory infiltrate may provide an important clue
to a drug-related eruption, their absence does not necessarily
militate against a pharmacologically induced process.

DIAGNOSTIC APPROACH

General principles
A useful approach to the HIV+ skin biopsy is to apply the same
broad principles employed in all dermatopathology cases,

Figure 1 Multiple nodular facial cutaneous lesions in three patients
with AIDS: (A) molluscum contagiosum; (B) bacillary angiomatosis;
(C) cryptococcosis. Note the considerable clinical overlap between
these three conditions.
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namely categorisation of the major histological reaction pattern,
with subsequent interpretation in the context of the presenting
symptoms/signs and an appropriate clinical differential diag-
nosis. Unless a diagnosis is obvious in the initial H&E-stained
section(s), careful examination of multiple serial sections should
always be undertaken. On arriving at a presumptive histo-
pathological diagnosis or differential diagnosis, it may be
appropriate to request additional histochemical, immunohisto-
chemical or molecular investigations to facilitate a more
definitive diagnosis. It may also be necessary to recommend
that one or more additional skin biopsies be performed for
specific microbiological investigations when an infective process
is suspected. Multiple biopsies should also be recommended if
there is any clinical suspicion of multiple disease processes.
Rarely, these may manifest in a single biopsy specimen. It is,
therefore, essential that skin biopsies from patients infected
with HIV are always carefully examined for the presence of dual
(or multiple) pathological processes (fig 6).

Psoriasiform reaction pattern
This reaction pattern is a typical feature of seborrhoeic
dermatitis (SD), the most common cutaneous manifestation
of HIV disease. Other conditions that may manifest with a
psoriasiform pattern on biopsy include psoriasis, Reiter disease,
pityriasis rubra pilaris (PRP), secondary syphilis and the AIDS-
associated acrodermatitis enteropathica-like eruption.

In excess of 80% of patients may develop SD during the
course of their illness, and it is sometimes the presenting feature
of undiagnosed retroviral infection.4 5 24–26 In addition to the
usual features of SD, such as mild spongiosis, hyperkeratosis
and focal parakeratosis (fig 7A), HIV/AIDS-associated cases
sometimes exhibit additional features, including more extensive
parakeratosis, more marked lymphocytic exocytosis, occasional
apoptotic keratinocytes (fig 7B), and/or a contingent of plasma
cells and neutrophils amid the upper dermal lymphoid infiltrate,
with or without small amounts of karyorrhectic debris.4 24–27 A
periodic acid-Schiff (PAS) stain should be performed to rule out
a concomitant dermatophyte infection.4

Although the incidence of psoriasis does not appear to be
increased in HIV/AIDS, patients can present with atypical and
severe forms of the disease.4 5 27 Histological features are similar
to non-HIV-associated cases, with the possible addition of
plasma cells in the dermal infiltrate.4 24 27 Munro microabscess
formation is less frequent, more irregular acanthosis may be
encountered and there is less conspicuous thinning of the
suprapillary epidermis.28 The pustular variant may be histolo-
gically indistinguishable from Reiter disease; careful clinico-
pathological correlation is, therefore, essential. PRP has been
reported in association with HIV infection.29 30 Multiple serial
sections are often required to identify the geometric paraker-
atosis that characterises this disease (fig 8).

A close relationship exists between syphilis and HIV
infection. The disease may manifest with atypical clinical
features. Furthermore, the time frame for progression from
primary to tertiary syphilis can be greatly accelerated in patients
with AIDS.4 31–33 Secondary syphilis shows a dense dermal
lymphohistiocytic infiltrate rich in plasma cells, with variable
interface dermatitis (fig 9A). Although a deep dermal plasma cell
infiltrate is typical, this is sometimes relatively inconspicuous in
HIV-associated cases. Poorly formed epithelioid granulomas are
a feature of late secondary lesions.31 Nodulo-ulcerative and
rupial lesions are not uncommon in patients with concomitant
HIV infection. Biopsies from such lesions show more florid
epidermal hyperplasia with spongiosis and neutrophilic infiltra-
tion.31 34 35 Sections stained with the Warthin–Starry (WS)
method may reveal Treponema pallidum spirochaetes, provided
that antimicrobial agents have not already been administered to
the patient (fig 9B). The organisms may also be demonstrated
by immunohistochemistry.4

Figure 3 Lichenoid drug eruption in an HIV-infected patient who
recently commenced antituberculous therapy.

Figure 2 Morbilliform drug eruption in a patient receiving highly active
antiretroviral therapy (HAART). Note the mild lichenoid and spongiotic
reactions, and subtle lymphocytic vasculopathic reaction in the upper
dermis.
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The rare acrodermatitis enteropathica-like eruption asso-
ciated with AIDS is due to a transient symptomatic zinc
deficiency.36 Careful correlation with the clinical picture is
essential before entertaining this diagnosis. The histopathology
varies according to the duration of the disorder. Early lesions are
characterised by confluent parakeratosis, increasing pallor of
epidermal keratinocytes and progressive acanthosis. Massive
ballooning degeneration of keratinocytes eventually results in
intra-epidermal vesiculation. Confluent epidermal necrosis may
ensue. Biopsies from late lesions are characterised by psoriasi-
form acanthosis and confluent parakeratosis, without signifi-
cant epidermal pallor.36

Lichenoid reaction pattern
Skin biopsies showing this reaction pattern probably require the
greatest level of clinicopathological correlation in HIV+
patients. A detailed drug history and knowledge of the nature
and distribution of the lesions are particularly important, as a
lichenoid reaction typifies a range of pharmacologically-induced
cutaneous eruptions. These may exhibit considerable histologi-
cal overlap, and include conditions such as EM, SJS, fixed drug
eruption and lichenoid drug eruption (figs 3, 5). Drugs
implicated include antimicrobial agents (eg trimethoprim–
sulphamethoxazole, other sulphonamides, penicillins, isoniazid)
and certain antiretroviral drugs, including didanosine, nevir-
apine and the PIs.3 16 18 19 EM may also be triggered by other
factors, including infection with herpes simplex virus (HSV) or
Pseudomonas spp.

A lichenoid reaction (‘‘interface dermatitis’’) may also be
encountered in secondary syphilis (fig 9A); recognition of the
other histological features of this condition and correlation
with the clinical picture and appropriate serological investiga-
tions, however, should facilitate the diagnosis.31 Chronic
actinic dermatitis (CAD) in AIDS may exhibit a lichenoid
reaction.37 Additional findings include spongiosis, vertical
streaking of dermal collagen and stellate dermal myofibro-
blasts.37 Although not specific to HIV/AIDS associated cases,
the dermal inflammatory infiltrate often contains eosinophils
and plasma cells; an adverse drug reaction may therefore enter
the differential diagnosis.. Lymphocyte-mediated destruction
of basal melanocytes may account for the vitiligo-like
depigmentation observed in some cases (personal observation).

The presence of a lichenoid reaction in addition to mild
spongiosis and lymphocytic vasculitis should alert one to either
a morbilliform drug eruption or acute HIV exanthem (figs 2,
10); this emphasises the need for careful clinicopathological
correlation.3 5

A potentially controversial entity is the so-called ‘‘AIDS
interface dermatitis’’.38 Patients have invariably had one or more
opportunistic infections and have received at least one medica-
tion prior to the onset of the cutaneous eruption. The current
view, therefore, is that this ‘‘condition’’ probably does not
represent a discrete clinicopathological entity. It has, however,
been the author’s experience that interface dermatitis may
occasionally be detected incidentally in a biopsy performed for
another reason (eg confirmation of Kaposi sarcoma (KS)); such
cases often do not have a significant drug history.

Spongiotic reaction pattern
A spongiotic reaction with lymphocytic exocytosis may be
seen in SD. Mild lymphocytic exocytosis can also be
encountered in AIDS-associated CAD, the acute exanthem
of HIV infection and morbilliform (exanthematous) drug
eruptions (figs 2, 10).3 5 37

The differential diagnosis of a spongiotic reaction with
prominent neutrophilic exocytosis (ie spongiform pustule
formation) in the context of HIV/AIDS includes pustular
psoriasis, Reiter disease and acute generalised exanthematous
pustulosis.39–42 A superficial fungal infection should also be
considered.

Intradermal pustular reactions
When a skin biopsy shows intradermal neutrophilic pustule
formation, it is useful to examine serial sections to determine if
the pustule has evolved as a consequence of intradermal rupture
of a folliculocentric process, or if pustule formation is associated
with evidence of a vasculitic process. Vasculitides associated
with intradermal suppuration are discussed in more detail in the
section on vasculitis below.

A picture of acute suppurative folliculitis is frequently
attributable to a bacterial infection (usually Staphylococcus
spp.), including clinical variants such as furunculosis.43 44

Pityrosporum folliculitis (due to Malassezia globosa) with
intradermal rupture may produce a similar picture.43 45

Appropriate histochemical stains should be performed for
confirmation of the diagnosis (eg Gram, PAS). Acne conglobata

Figure 5 Stevens–Johnson syndrome ascribed to nevirapine. Note the
non-viable epidermis and subepidermal bulla formation.

Figure 4 Leucocytoclastic vasculitis ascribed to highly active
antiretroviral therapy (HAART), with early subepidermal vesiculation.
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and hidradenitis suppurativa form part of a spectrum of
conditions associated with follicular occlusion. A skin biopsy
often reveals intradermal abscesses associated with disrupted
hair follicles, typically with sinus tract formation.46 A granulo-
matous reaction along the periphery of the intradermal abscess
can be a useful clue to potential recognition of a ruptured
folliculocentric suppurative process in deeper tissue sections
(fig 11).

In patients with AIDS, intradermal abscess formation is
invariably indicative of an infective process, and often
attributable to an opportunistic pathogen. Special stains for
infective organisms are mandatory in all biopsies manifesting
this reaction pattern. A basic panel should always include
PAS, Grocott and Ziehl–Neelsen (ZN) stains. Additional
biopsies should be recommended for bacterial, fungal and
mycobacterial culture. Although most deep (invasive) fungal
infections are typified by suppurative granulomas, skin
biopsies from immunocompromised individuals with such
infections may reveal only dermal abscess formation without
an associated granulomatous response, eg cryptococcosis or
coccidiodomycosis.47–50 The early phase of blastomycosis is
usually characterised by a neutrophilic rather than a
granulomatous response.51 Disseminated sporotrichosis may

occur in the setting of AIDS and skin biopsies sometimes
reveal rare Sporothrix schenkii spores that are devoid of the
characteristic Splendore–Hoeppli phenomenon with asteroid
body formation.52

Disseminated cutaneous tuberculosis (miliary tuberculosis of
the skin) may similarly present with superficial intradermal
abscesses in the absence of associated granulomatous inflam-
mation (fig 12).53 The early phase of certain non-tuberculous
mycobacterial infections such as Mycobacterium marinum,
M fortuitum chelonae or M kansasii infection is characterised by
neutrophilic abscess formation rather than a granulomatous
tissue reaction.54–56 Botryomycosis, a condition which does not
have a strong association with AIDS, shows intradermal
abscesses containing colonies of blue-staining bacteria (usually
Staphylococcus aureus) surrounded by a conspicuous Splendore–
Hoeppli phenomenon.57 58 A Gram stain or Brown–Hopps (BH)
stain confirms the diagnosis.

Vasculopathic reaction
Careful clinicopathological correlation is particularly important
in skin biopsies showing a vasculitic reaction. A useful approach
is to determine which of five potential patterns is evident:

Figure 6 Skin biopsy showing multiple pathological processes, including superficial vesiculation due to varicella zoster virus infection (A),
leucocytoclastic vasculitis in the mid to upper dermis (B), and incidental Kaposi sarcoma in the deep dermis (C). The latter was confirmed by
immunohistochemical staining for HHV-8 (inset).
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c Lymphocytic vasculitis (LyV).

c Leucocytoclastic vasculitis (LCV) of small dermal vessels.

c Neutrophilic vasculitis with vascular thrombosis and intra-
dermal suppuration.

c Vasculitis with palisaded neutrophilic and granulomatous
dermatitis.

c Large vessel vasculitis affecting subcutaneous vessels.
The last three patterns usually infer systemic involvement.

The depth of the biopsy is important. Although a shave biopsy
or superficial punch biopsy may be sufficient for recognition of
LyV or LCV, a deep punch biopsy or even an incisional biopsy
(inclusive of subcutaneous tissue) is required for recognition of
the other vasculitides.59

LyV has many potential causes, but in the context of a biopsy
from an HIV-infected patient, a differential diagnosis of acute
exanthem of HIV infection or a morbilliform drug eruption
should be considered, especially if there is concomitant
spongiosis or basal vacuolar degeneration (figs 2, 10).3 5

A neutrophilic (leucocytoclastic) vasculopathic reaction in
the HIV+ individual may have many potential causes,
including infection with HIV per se.60 Other viral causes of
hypersensitivity vasculitis include cytomegalovirus (CMV),
hepatitis B virus, and Epstein–Barr virus.60 61 The dermal vessels
in skin biopsies from cases of HSV or varicella zoster virus
(VZV) infection frequently exhibit LCV (fig 6B).4 62 63

Recurrent varicella may even manifest with vasculitis in the
absence of epidermal involvement.63 Drugs that may precipi-
tate LCV include certain HAART agents, penicillin and the

sulphonamides (fig 4).3 59 Henoch–Schönlein purpura has been
reported in association with HIV infection.60 64 Erythema
elevatum diutinum (EED) has a characteristic clinical picture,
and skin biopsies from such cases will reveal LCV associated
with neutrophilic dermatosis and an admixed population of
eosinophilic leucocytes.60 65 EED may also mimic KS sarcoma
clinically.66 The author has encountered a case of AIDS-related
cutaneous strongyloidiasis manifesting with intradermal larvae
and concomitant vasculitis (fig 13).

The presence of acute LCV in association with vascular
occlusion may signify either HIV-associated mixed cryoglobu-
linaemia (with small vessel occlusion by cryoglobulin precipi-
tates) or septic vasculitis (with dermal vascular occlusion by
infected microthrombi).67 68 The latter may be associated with
intradermal abscess formation and/or cutaneous infarction
(fig 14). Special stains (eg Gram, BH) may confirm the presence
of infective microorganisms within rare occlusive thrombi,
although these bacteria are often elusive, even when multiple
serial sections are examined. In papulonecrotic tuberculide
(PNT), serial sections will reveal vasculitis at the apex of a
wedge-shaped zone of cutaneous infarction.69 Similar findings
may also be encountered in malignant atrophic papulosis
(Degos disease), a condition only rarely reported in association
with AIDS.70 Cutaneous Acanthamoeba infection may also be
associated with LCV.71 Histoplasmosis is capable of mimicking
LCV at a clinical and a histological level. 4 7 8

The presence of vasculitis in association with palisaded
neutrophilic and granulomatous dermatitis in a skin biopsy
invariably implies systemic disease. Causes in HIV infected
patients include Churg–Strauss syndrome (CSS), Takayasu
arteritis, polyarteritis nodosa (PAN) and certain infections,
including HIV.72 73 Shave biopsies or superficial punch biopsies
from cases of CSS or PAN may reveal only small vessel LCV
involving vessels in the upper dermis.59 It is therefore essential
that biopsies from such cases are of sufficient depth.59 Deep
punch biopsies or incisional biopsies (that include subcuta-
neous tissue) are required for the diagnosis of vasculitis
affecting deep muscular vessels at the dermal–subcutaneous
interface or within the subcutis, such as PAN or nodular
vasculitis (erythema induratum (EI) of Bazin), the latter
representing a tuberculid in the presence of underlying
tuberculosis (fig 15).59 67 74

Figure 7 (A) HIV-associated psoriasiform seborrhoeic dermatitis.
(B) Apoptotic keratinocytes (arrows) are frequently encountered in such
cases.

Figure 8 Pityriasis rubra pilaris. Multiple serial sections may be
required to show the characteristic geometric parakeratosis, with
alternating hyperkeratosis and parakeratosis in horizontal and vertical
planes (long and short arrows, respectively).
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Granulomatous reaction
The presence of a granulomatous reaction is usually indicative
of an infective process. It is, however, useful to examine
multiple serial sections from the outset since there are
circumstances in which granulomatous inflammation in the
dermis may be secondary, including a perifollicular granuloma-
tous reaction to suppurative folliculitis with intradermal
rupture (fig 11), and cases of granulomatous vasculitis.43 60 67

The presence of true suppurative granulomas, especially if
associated with overlying pseudoepitheliomatous hyperplasia of
the epidermis, should prompt a careful search for fungal
organisms, including the use of special stains (PAS, Grocott),
serial sections and the recommendation for additional sam-
ples for fungal culture.4 Mycobacterial infections, especially
infections with atypical mycobacteria, may produce a similar
picture; special stains for acid-fast bacilli are mandatory and the
submission of additional samples for mycobacterial culture should
be advised.4 It is not uncommon for cases of scofuloderma to

exhibit cutaneous ulceration and a neutrophilic infiltrate in
addition to granulomas.4 Granulomatous inflammation with
caseous-like necrosis is often observed in association with
vasculitis in the panniculus of patients with EI (fig 15).

Cases of cutaneous tuberculosis (eg lupus vulgaris, scrofulo-
derma) may or may not manifest with caseous necrosis. It is
also important to note that reactivation of tuberculosis is a
well-recognised manifestation of IRIS in patients receiving
HAART.23 The differential diagnosis of caseating granulomatous

Figure 11 Acute suppurative folliculitis. Intradermal rupture has elicited
a perifollicular granulomatous reaction. The remnant of the disrupted
follicle at the top of the field is an important diagnostic clue.

Figure 9 (A) Lichenoid reaction in secondary syphilis, with plasma cell
rich dermal inflammatory infiltrate. (B) Numerous Treponema pallidum
spirochaetes are seen in this section stained with the Warthin–Starry
method.

Figure 10 Acute exanthem of HIV infection. Note the mild spongiotic
and lichenoid reactions, and the subtle lymphocytic vasculopathic
reaction in the superficial dermis.
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inflammation includes tertiary syphilis with gummatous
nercrosis; careful clinicopathological correlation is, therefore,
essential.31 The presence of poorly formed dermal granulomas in
association with plasmacytosis and a concomitant lichenoid
reaction should always alert one to the possibility of (late)
secondary syphilis.31 Although cutaneous lesions of cryptococ-
cosis (the commonest systemic mycosis in patients with AIDS)
may elicit a granulomatous host response, biopsies from

Figure 13 Cutaneous involvement by strongyloidiasis. The presence of
Strongyloides larvae in the superficial dermal capillaries has elicited a
mild vasculitic reaction.

Figure 14 Septic (pustular) vasculitis. with intradermal abscess
adjacent to the occluded blood vessel. There is partial infarction of the
overlying epidermis.

Figure 12 (A) Disseminated cutaneous tuberculosis in a patient
with advanced AIDS. Note the subepidermal abscess formation and
conspicuous absence of a granulomatous reaction. (B) Ziehl–
Neelsen staining usually reveals many acid-fast mycobacterial
bacilli.
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profoundly immunosuppressed individuals frequently reveal
little by way of dermal inflammation, a reaction referred to as
gelatinous cryptococcosis.4 75 76 The mucicarmine stain is useful
to demonstrate the characteristic mucoid capsule of Cryptococcus
neoformans.4 A combined PAS–alcian blue will highlight the
fungal wall and its surrounding capsule, respectively. It is,
however, important to remember that capsule deficient forms
of C neoformans may be encountered in patients with AIDS,
emphasising the need for fungal stains and additional biopsies
for mycology studies.4 76

The presence of a palisaded granulomatous inflammatory
response to dermal necrobiosis in an HIV+ patient is almost
certainly indicative of granuloma annulare (GA). GA may even
be a presenting sign of HIV infection, and often manifests in its
generalised form.77 78 Histological evidence of concomitant
transepidermal elimination of necrobiotic collagen is indicative
of perforating GA.79

Cutaneous ulceration
The presence of ulcerated skin lesions in an individual infected
with HIV can have many potential aetiologies. The primary
cause may be centred on either the epidermis or the underlying
dermis. HSV infection is a common cause of extensive genital
and/or perineal ulceration.4 In addition to the characteristic
intranuclear HSV inclusions within viable and degenerating
epidermal keratinocytes at the ulcer edge (or free-lying within
the surface exudate), some cases may show histological
involvement of hair follicle epithelium (herpetic folliculitis) or
dermal vasculitis.62 80 Immunohistochemical staining facilitates
distinction between HSV-1 and HSV-2 infection.4 Biopsy
material from cases of HSV infection should always be carefully
examined for evidence of concomitant CMV infection, and
although inclusions are usually encountered in vascular
endothelial cells and stromal cells, their presence has rarely
been documented in epidermal keratinocytes in patients co-
infected with HSV.81 Cutaneous neuritis and syringosquamous
metaplasia directly attributable to CMV infection have also
been described.82 83 The diagnosis of CMV infection may be
confirmed by immunohistochemistry.4

It is not uncommon for infective or neoplastic processes centred
on the dermis and/or subcutis to be associated with ulceration of
the overlying epidermis. Ulceration may complicate such infective

processes as deep fungal infections, tuberculous and non-
tuberculous mycobacterial infections, certain tuberculides (EI
and PNT), lues maligna, leishmaniasis, mucormycosis, cutaneous
amoebiasis and acanthamoebiasis.4 31 34 35 54 69 84–86 AIDS-related
neoplasms such as nodular KS and primary or secondary
cutaneous B-cell non-Hodgkin lymphoma (NHL) frequently
ulcerate.87 88 Ulceration may also be attributable to pyoderma
gangrenosum or one of the vasculitides.59 89

Vesiculobullous reaction
As with biopsies from non-HIV-infected patients, the first step in
the evaluation of a skin biopsy manifesting a vesiculobullous
reaction is to ascertain the microanatomical plane of the blister.
Intra-epidermal vesiculation may be attributable to viral infections

Figure 15 Erythema induratum (nodular vasculitis). There is evidence
of vasculitis in the panniculus, accompanied by caseous-like necrosis
and poorly developed granulomatous inflammation.

Figure 16 Porphyria cutanea tarda. Subepidermal bulla formation has
resulted in loss of the epidermis. Note the rigid papillary dermal capillary
walls.

Figure 17 Verrucous Kaposi sarcoma. The acanthotic epidermis
overlying the intradermal spindle cell proliferation is papillomatous and
hyperkeratotic.
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such as HSV or VZV infection; these usually have identical
histological features. Distinction between these infections is,
therefore, reliant on the clinical features and appropriate
immunohistochemical stains.4 90 The presence of a suprabasilar
acantholytic blister in an HIV+ patient may signify Grover disease
(transient acantholytic dermatosis) or pemphigus vegetans,
although the latter is usually associated with marked epidermal
hyperplasia and intra-epidermal eosinophil-rich microabscesses.91 92

Intra-epidermal vesiculation due to massive ballooning degenera-
tion of keratinocytes may occur in early lesions associated with the
AIDS-related acrodermatitis enteropathica-like eruption.36

The presence of a cell-poor subepidermal bulla usually
signifies HIV-associated porphyria cutanea tarda and should
prompt careful examination of the papillary dermal capillaries
for circumferential deposition of hyaline eosinophilic material
(fig 16), which stains with PAS.93 TEN shows a cell-poor
subepidermal bulla, with minimal dermal inflammation and a
non-viable blister roof characterised by confluent keratinocyte
apoptosis. The differential diagnosis of a subepidermal blister in
association with a lichenoid tissue reaction includes EM and SJS
(fig 5); these conditions are discussed earlier in this review. LCV
is sometimes associated with subepidermal bulla formation
(fig 4).

Vascular proliferations
The three main categories of HIV/AIDS-associated intradermal
vascular proliferations, namely, KS, BA and multiple PGs are
capable of both clinical and histological overlap.94 Skin biopsies
from such cases must be carefully evaluated with this
differential diagnosis in mind. Although histopathologists are
familiar with the histopathology of typical patch, plaque
(fig 6C) and nodular lesions of KS, it is important to remember
that biopsies may occasionally reveal one of the uncommon
variants of this AIDS-defining tumour.

Unusual clinical variants of AIDS-associated KS include KS
with large hyperpigmented patches resembling a fixed drug
eruption, and KS with verrucous, hyperkeratotic lesions.94

Biopsies from verrucous KS lesions show epidermal acanthosis,
papillomatosis and hyperkeratosis, usually in association with

plaque stage KS in the dermis (fig 17). The uncommon
‘‘lymphangiomatous’’ (lymphangioma-like) variant of KS repre-
sents a patch or plaque stage KS with irregular, ectatic,
interanastomosing vascular channels, which dissect the dermal
collagen bundles. Consequently, the histological appearance is
reminiscent of a lymphatic tumour, especially benign lymphan-
gioendothelioma/acquired progressive lymphangioma).95–98 The
so-called promontory sign tends to be particularly prominent in
this variant (fig 18). Overlying verrucous epidermal changes
may supervene, especially in cases associated with chronic
lymphoedema. Keloidal, ecchymotic and telangiectatic variants
of KS have also been described.87 99 The exceedingly uncommon
anaplastic or pleomorphic variant of KS was first recognised in
the context of classic and African endemic KS.100 101 Rare cases of
AIDS-associated nodular KS, however, may also exhibit
anaplastic morphology (fig 19).102 The latter is discussed further
in the section on spindle cell proliferations below.

The author has encountered rare examples of nodular KS in
which part of the intradermal vascular proliferation may
assume an unusual glomeruloid morphology, potentially
mimicking glomeruloid haemangioma, tufted angioma (angio-
blastoma) or even reactive angioendotheliomatosis. Accurate
diagnosis of these lesser-known variants of KS hinges on
recognition of more typical KS areas in the biopsy, provided
that the specimen is representative. The detection of human
herpes virus type 8 (HHV-8) by immunohistochemical and/or
PCR techniques is invaluable in problematic cases.94

Regression (involution) of KS skin lesions may occur in AIDS
patients receiving HAART or chemotherapeutic agents such as
paclitaxel or the angiogenesis inhibitor Col-3.103 Biopsies from
these involuting cutaneous lesions reveal a rather subtle residual
perivascular and peri-adnexal capillary proliferation (fig 20). A
residual interstitial spindle cell proliferation dissecting dermal
collagen bundles is usually absent in completely regressed
lesions. A useful clue to the diagnosis is a prominent
perivascular lymphoplamacytic infiltrate and abundant dermal
siderophages.103 Deep dermal plasmacytosis, similar to that seen
in secondary syphilis, may also be encountered.94

BA, a vasoproliferative lesion attributable to infection with
Bartonella henselae and less commonly, B quintana, often presents
with dozens of blood red, smooth surfaced cutaneous papules.104

Individual lesions may closely resemble KS or pyogenic granu-
loma.4 94 Skin biopsy plays an essential role in the diagnosis of this

Figure 18 Lymphangioma-like Kaposi sarcoma. Note the ectatic
vascular channels flanked by a more typical plaque stage lesion. The
promontory sign is well developed.

Figure 19 Anaplastic (pleomorphic) variant of AIDS-associated Kaposi
sarcoma. Note the fascicles of mitotically active atypical spindled cells,
with little evidence to suggest a vasoformative neoplasm.
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treatable opportunistic infectious disease. In addition to a vaguely
lobulated intradermal proliferation of capillaries lined by plump,
epithelioid endothelial cells, there are aggregates of polymorpho-
nuclear leucocytes, with karyorrhectic debris and amphophilic
extracellular aggregates of bacillary organisms in the intervening
stroma.4 104 105 Rarely, BA is associated with pseudoepithelioma-
tous hyperplasia.106 WS staining will highlight the clumps of
Bartonella organisms. The bacteria have a characteristic ultra-
structural appearance. PCR may also confirm the diagnosis.4 94

PG is an important differential diagnosis of BA, especially
when a superficial polypoid BA lesion has an epidermal
collarette (fig 21). A WS stain should be performed if there is
the remotest suspicion of BA. Biopsies of all suspected ‘‘PGs’’ in
patients who reside in areas with a high prevalence of AIDS
should always be carefully scrutinised for possible evidence of
BA.94 A regressing BA lesion may closely resemble an involuting
PG. The pathologist might not consider a diagnosis of BA in
these cases, as the biopsy will reveal a paucity of dermal
inflammation and an absence of recognisable Bartonella colonies
in regressing lesions. Instead, there is an increase in dermal
blood vessel density and separation of the vascular component
by a somewhat sclerotic stroma (fig 22).94 A high index of
suspicion is therefore required. A history of prior administration
of antimicrobial agents and knowledge of the HIV status may
prove invaluable. It has been the author’s experience that the
diagnosis can often only be confirmed in such cases by
performing PCR for Bartonella species.

In the majority of cases, KS is an important clinical
differential diagnosis of BA rather than a histological one.
Rare biopsies of otherwise typical BA cases, however, may
reveal Kaposiform areas at the periphery.94 Absence of detectable
HHV-8 by immunohistochemistry or PCR is helpful in such
cases.107 It is nevertheless worth noting that rare cases of
BA with concurrent KS have been documented.108

Immunohistochemical markers of endothelial differentiation,
such as CD34 and CD31, will not facilitate distinction between
BA and KS. Other theoretical mimics of BA include verruga
peruana, epithelioid haemangioma and eruptive haemangioen-
dothelioma; however, none of the aforementioned conditions
has an association with HIV infection/AIDS.4 109

There have been a number of recent reports of multiple PGs
arising in patients (including children) treated with the HIV
protease inhibitor, indinavir.20–22 Since these PGs characteristically
arise on the toes and are often associated with paronychia of the
affected digits, knowledge of the exact site of lesion (and the fact
that the patient is receiving HAART) is essential when evaluating

Figure 20 Involuting Kaposi sarcoma following 19 months of highly
active antiretroviral therapy (HAART). There is a subtle perivascular
capillary proliferation accompanied by a prominent contingent of plasma
cells.

Figure 21 (A) Biopsy of a small lesion of bacillary angiomatosis,
emphasising the pyogenic granuloma-like architecture in this example.
(B) Amphophilic extracellular aggregates of Bartonella bacilli, whose
presence was confirmed by Warthin–Starry staining (inset).

Figure 22 Regressing bacillary angiomatosis. Instead of the usual
proliferation of small capillaries and intervening neutrophilic infiltration,
this medium-power view of the deeper part of the lesion shows
interstitial fibrosis and vessels of a relatively large calibre. Bartonella
DNA was detected by PCR.
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biopsies from such lesions. Acral involvement by BA is an
important diagnostic consideration on biopsy, especially if there
is bacterial colonisation and neutrophilic infiltration of an
ulcerated PG. True examples of eruptive PG have not been
described in the context of HIV infection/AIDS; AIDS patients
with ‘‘eruptive PGs’’ inevitably have BA on further investigation.

Superficial shave biopsies from HIV-associated vascular pro-
liferations should be discouraged, as they are often not sufficiently
representative of the lesion. In verrucous or ulcerated KS, for
example, the KS lesion is either not included in the specimen or
there is only scant representation of the most superficial and often
non-diagnostic aspect thereof. In extensively ulcerated lesions,
most of the shave biopsy is occupied by inflamed granulation
tissue in response to the exudate. Any subtle spindle proliferation
at the base of the biopsy is easily overlooked when the KS
component merges with the overlying granulation tissue.94

Spindle cell proliferations
The differential diagnosis of HIV-associated dermal spindle cell
proliferations includes nodular KS and multiple eruptive
dermatofibromas (MED).94 110 111 Unlike the former, the latter
is not associated with detectable HHV-8 infection.112 113 Before
entertaining a diagnosis of MED, it is essential that cutaneous
involvement by leishmaniasis is excluded.114 115 A Giemsa stain
will highlight the intracytoplasmic Leishmania organisms in
these cases.4 The anaplastic or pleomorphic variant of AIDS-
associated KS is exceedingly rare, and comprises mitotically
active spindled cells with marked nuclear atypia (fig 19).102 In
biopsy material, this variant must be distinguished from other
malignant spindle cell neoplasms, especially angiosarcoma,
leiomyosarcoma, fibrosarcomatous dermatofibrosarcoma protu-
berans and amelanotic spindle cell melanoma; this is facilitated
by appropriate immunohistochemistry.94

Atypical lymphoid infiltrates
The first step in assessing biopsy material from such cases is to
determine if the infiltrate is dermal or primarily epidermotropic.
Epidermotropic T-cell infiltrates in HIV-infected individuals are
only occasionally encountered. It is worth noting that mycosis
fungoides (MF) is exceedingly rare in this patient population.116

An uncommon benign epidermotropic CD8+ T-cell infiltrate

closely resembling MF both clinically and pathologically,
however, has been reported in HIV+ patients.117–120

Immunohistochemistry and T-cell receptor (TCR) gene rear-
rangement studies are essential in such cases. The atypical
lymphoid cells in MF are typically CD4+, CD82, CD22, and
are clonal, whereas the HIV-associated epidermotropic CD8+
infiltrate (also referred to as pseudo-Sézary syndrome) is CD2+,
CD42, CD8+, and is polyclonal on TCR gene rearrangement
studies.117–121

Dermal-based atypical lymphoid infiltrates may be either
reactive or neoplastic. NHL occurring in an HIV+ patient is AIDS-
defining.88 116 Although AIDS-associated NHLs may rarely arise
primarily in the skin, most cases represent secondary cutaneous
dissemination by a nodal or visceral NHL.88 116 The spectrum of B-
cell neoplasms includes diffuse large B-cell lymphoma (DLBL),
Burkitt/Burkitt-like lymphoma and plasmablastic lymphoma
(PBL), a variant of DLBL (fig 23).88 116 122–124 Recently, HHV-8
and Epstein–Barr virus (EBV) have been implicated in the
pathogenesis of PBL.122–124 Biopsies from nodular lesions of
secondary syphilis may show a dense, pleomorphic B-cell rich
dermal lymphoid infiltrate that closely simulates a B-cell
NHL.125 126 The presence of conspicuous numbers of admixed
plasma cells is a useful clue to the diagnosis.125 126

T-cell NHLs (such as CD30+ anaplastic large cell lymphoma)
are uncommon and may require the use of second line anti-T-
cell antibodies for diagnosis when epitopes such as CD3 are no
longer expressed in the dermal lymphoid infiltrate.88 Serial

Figure 23 AIDS-associated diffuse large B-cell lymphoma,
plasmablastic type.

Figure 24 (A) Hyperkeratotic herpes zoster. (B) Multinucleated
epidermal keratinocytes harbouring intranuclear varicella zoster virus
inclusions, whose presence was confirmed by immunohistochemistry
(inset).
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sections should always be examined to exclude molluscum
contagiosum when a biopsy reveals an atypical CD30+ T-cell
infiltrate, as the perilesional dermal lymphoid infiltrate occur-
ring in this condition may closely mimic a CD30+ cutaneous
lymphoproliferative disorder.4

The basic immunohistochemical panel should include anti-
bodies to CD45, CD3, CD30 and CD20; this should be
expanded to include markers such as CD79a, epithelial
membrane antigen, VS38c, CD138 and anti-HHV-8 in those
cases where PBL is suspected. In situ hybridisation studies are
required for detection of EBV-encoded mRNA.124

Verrucous/hyperkeratotic lesions
Accurate clinicopathological correlation is important when a skin
biopsy from an HIV+ patient shows an epidermis with marked
verrucous hyperplasia and hyperkeratosis. Sections should be
examined for features of the following conditions: verruca
vulgaris, hyperkeratotic herpes zoster (fig 24), Norwegian scabies,
chronic mucocutaneous candidiasis, rupial secondary syphilis,
and verrucous KS (fig 17).3 4 33 94 127–129 Diagnosis of the last
condition may not be possible in shave biopsies that are too
superficial. Biopsies from epidermodysplasia verruciformis-like
lesions reveal acanthosis, hyperkeratosis, and swollen, pale grey
keratinocytes with cytoplasmic vacuolation.4 True verrucous
hyperplasia, however, is seldom encountered.

Syringotropic neutrophilic infiltration
The presence of a polymorphonuclear leucocytic infiltrate
centred on the sweat glands suggests neutrophilic eccrine
hidradenitis (NEH).130 This condition is usually attributable to
zidovudine therapy and tends to affect eccrine sweat gland coils,
with epithelial degeneration and luminal distension by neu-
trophils, and an absence of hair follicle involvement.130

Hidradenitis suppurtiva occurs in sites rich in apocrine or apo-
eccrine glands (eg axillae, groins). The latter condition, however,
is primarily a follicular disorder in which secondary neutrophilic
infiltration into the sweat gland coils is sometimes encountered;
this may potentially result in confusion with NEH.46

Biopsy findings in miscellaneous clinical settings
The biopsy findings in erythrodermic HIV+ patients vary
according to the aetiology. Adverse drug reactions are a
common cause of erythroderma; the antituberculous drug,
ethambutol was the agent implicated most frequently in one
study.131 Biopsies from such cases may exhibit a combination of
spongiotic, lichenoid and lymphocytic vasculopathic reactions,
often with eosinophils amidst the dermal inflammatory
infiltrate. Other potential causes of erythroderma in this clinical

context include SD (fig 7), psoriasis, PRP (fig 8) and the HIV-
associated epidermotropic CD8+ infiltrate.

Papular follicular eruptions are common in HIV+ individuals.
Pruritus is a frequent presenting symptom.43 Causes include
acute suppurative (bacterial) folliculitis, HIV-associated eosino-
philic folliculitis (HIV-EF) (fig 25), Pityrosporum folliculitis,
necrotising folliculitis and the pruritic papular (papulopruritic)
eruption (PPE) of HIV infection.43 132 Although an eosinophilic
pustular reaction is almost invariably indicative of HIV-EF, it is
worth remembering that certain fungal infections of the hair
shaft may rarely manifest with eosinophilic folliculitis.133

Papular mucinosis is a rarer cause for a papular eruption in
HIV/AIDS.134 135 Alcian blue staining will readily confirm the
presence of interstitial mucin deposition in the dermis in such
cases. Interestingly, biopsies may show an associated eczema-
tous dermatitis.135 There have also been rare reports of
scleroedema and reticular erythematous mucinosis occurring
in patients with HIV/AIDS.134 136

Xerosis may be a presenting sign of AIDS.28 137 A skin biopsy
will usually reveal a combination of alterations, including
acanthosis, mild hyperkeratosis, parakeratosis, focal spongiosis
and sometimes a perivascular lymphocytic infiltrate.
Correlation with the clinical findings is important as this
constellation of features could also be encountered in eczema.
Biopsies occasionally exhibit accompanying features of acquired
ichthyosis, namely, marked hyperkeratosis in the presence of a
diminished epidermal granular layer.4 138

The ‘‘normal’’ or ‘‘near-normal’’ biopsy
Certain dermatological conditions may present with very subtle
histological alterations. Diseases to consider include a superficial
fungal infection, PRP, the interstitial (or so-called incomplete)
form of GA, an early patch stage lesion of KS, and aneto-
derma.4 29 30 94 139–142 The histopathologist must therefore be
guided by the clinical features and the clinical differential
diagnosis. An elastic tissue stain is required for confirmation of a
diagnosis of anetoderma, and in these cases it is important to
alert the dermatologist to the potential presence of anti-
cardiolipin antibodies.141 142

Profoundly immunosuppressed individuals often are unable
to mount a satisfactory inflammatory response to certain

Figure 25 HIV-associated eosinophilic
folliculitis. Many serial sections may be
required to demonstrate the
folliculocentric infiltrate of eosinophilic
leucocytes, and hence facilitate distinction
from HIV-associated papulopruritic
eruption.

Figure 26 Skin biopsy from a profoundly immunosuppressed patient
with AIDS-associated histoplasmosis. The dermal host response is
negligible despite the presence of numerous Histoplasma capsulatum
spores (inset).
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opportunistic pathogens. Figure 26 illustrates an example of
AIDS-associated histoplasmosis in which the dermis harbours
numerous fungal organisms, yet the host’s reaction to the
infection is almost negligible.

Dual pathology or multiple pathologies
A critically important aspect of examining biopsy material from
HIV+ patients is the careful histopathological examination for
more than one pathological process. Staphylococcal infections
frequently complicate pre-existing dermatoses, especially when
associated with pruritus and excoriation (eg SD, scabies, etc).
Once one opportunistic infection has been diagnosed, it is
always wise to carefully examine that biopsy for one or more
additional opportunistic pathogens and/or concomitant KS, or
vice versa. Figure 6 illustrates how a single punch biopsy from a
patient with AIDS may harbour multiple pathological lesions.
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