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4.1 
Introduction 

Infection with the human immune deficiency virus 
(HIV) results in a variety of pathologic lesions, lead­
ing to multisystem disease (KLATT 1989,1992; LUCAS 
1995; LUCAS et al. 1993, 1996). Although some of the 
effects are the direct results of HIV infection, the 
majority of the lesions are due to secondary infec­
tions with opportunistic organisms (LYON et al. 
1996). In addition, a considerable number of prolif­
erative lesions, both benign and malignant, occur as 
a direct result of the immunodeficiency status of the 
patient, and the intense therapy also has its draw­
backs (JOHN et al. 1998, PAXTON and JANSSEN 2000). 

We shall first discuss the most important opportu­
nistic infections and tumors (Table 4.1, Centers for 
Disease Control and Prevention 1992) that are associ-
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ated with HIV infections. In the second half of the 
chapter we will give an overview of the most impor­
tant pathologic lesions of the relevant organ systems. 

4.2 
Opportunistic Infections 

The main causes of opportunistic infections are bac­
teria, viruses, protozoa, and fungi. Most of these in­
fections are seen in all kinds of patients with immun-

Table 4.1. The 1987 and 1992 CDC lists for the case defini­
tion of AIDS 

Viral infections 
CMV 
Herpes simplex 
JC virus 
Molluscum contagiosum 

Bacterial infections 
Recurrent bacterial pneumonia (commonly Strep. 

pneumoniae) 
Mycobacterium tuberculosis 
Nontuberculosis mycobacteriosis (particularly M. 

avium-intracellulare complex) 
Systemic nontyphoid Salmonella infections (notably S. 

enteritidis and S. typhimurium) 
Fungal infections 

Severe Candida infection 
Cryptococcus neoformans 
Histoplasma capsulatum 
Coccidioides immitis 

Protozoal infections 
Pneumocystis carinii 
Toxoplasma gondii 
Cryptosporidium parvum 
Isospora belli 

Tumors 
Kaposi's sarcoma 
Primary cerebral lymphoma 
High-grade non-Hodgkin B cell lymphoma 
Carcinoma (invasive) of the cervix 

Other conditions 
HIV-wasting syndrome (fever, weight loss, diarrhea) 
HIV-associated dementia 
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odeficiency diseases, whatever the reason. However, 
patients with HIV show these diseases more frequent-
1y. The opportunistic infections affect many organ 
systems, but mainly the respiratory tract, the digestive 
tract, and the central nervous system (CNS). The pat­
tern of infections in AIDS patients has changed in the 
last decade (LYON et al. 1996). The general aspects of 
these infections are discussed in the first part of this 
chapter, while the organ-specific aspects will be dealt 
with under the respective organs. 

4.2.1 
Bacterial Infections 

4.2.1.1 
Mycobacterium tuberculosis 

Although strictly speaking tuberculosis is not an op­
portunistic infection, its incidence and the number of 
AIDS patients dying from tuberculosis have increased 
(BARNES et al. 1991). Especially the extrapulmonary 
forms of tuberculosis are occurring with increasing 
frequency as a complication of HIV infection. Mor­
phologically the granulomas display caseous necrosis 
with identifiable acid-fast microorganisms, as is also 
seen in non-HIV-infected patients. The extrapulmo­
nary dissemination of this disease is regarded as diag­
nostic of AIDS. It is suggested that the disease is prob­
ably the result of reactivation of a previous infection 
rather than being a primary infection (RACE et al.1998). 
If the disease is disseminated, it involves the respiratory 
tract (Fig. 4.1), spleen, lymph nodes, liver, and geni­
tourinary tract. The bone marrow, gastrointestinal 
tract, and kidneys are less commonly involved. 

Fig. 4.1. Cut surface of a lung with diffuse small foci of tuber­
culosis 
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4.2.1.2 
Mycobacterium avium-intracellulare 

The most frequent atypical mycobacterial infection 
is caused by Mycobacterium avium-intracellulare. 
The infection is characterized by single cells, small 
clusters or large groups of histiocytes that are filled 
with small rods. In massive infections the lymph 
node has a homogeneous yellow color, similar to 
the color of microbiologic culture plates. Although 
the microorganisms can be seen using hematoxylin 
and eosin (H&E) staining, they are better visible 
with special stains such as Ziehl-Neelsen, periodic 
acid-Schiff, Giemsa, and metaminamine silver. The 
size of the macrophages/histiocytes can be up to 50 
~m. As well as the lymph nodes, the spleen (Fig. 4.2) 
and liver are frequently affected. Other organs that 
are affected by this infection include the bone mar­
row, the gastrointestinal tract, and the respiratory 
tract (Fig. 4.3). It is rarely found in the CNS, skin, 
and heart. Even widespread Mycobacterium avium­
intracellulare infection is infrequently a cause of 
death. 
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Fig. 4.2. Cut surface of the spleen, massively infiltrated by 
Mycobacterium avium 

Fig. 4.3. Cut surface of a lung that is distally massively infil­
trated by Mycobacterium avium 
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4.2.2 
Viral Infections 

4.2.2.7 
Cytomegalovirus Infection 

Cytomegalovirus (CMV) is a virus of the herpes fam­
ily. It is a worldwide ubiquitous pathogenic agent 
that only gives rise to serious complications in im­
munodeficient patients, either by primary infection 
or after reactivation of a latent infection. Approxi­
mately 50% of HIV patients develop CMV infections 
in the course of their disease. The organs most fre­
quently affected are the adrenals, respiratory tract, 
and gastrointestinal tract, followed by the CNS and 
the retina. CMV is most often identified within the 
endothelial cells or histiocytic clusters. The infected 
cells are enlarged and show large violaceous to dark 
red, intranuclear inclusions, surrounded by a thin 
clear halo (Fig. 4.4). Usually CMV infection is not an 
aggressive disease. Often it is unclear whether such 
lesions represent a pathologic condition or a symbi­
otic relationship. 

Fig. 4.4. Cytologic preparation of a lung infected by 
Pneumocystis carinii (cloudy areas) and cytomegalovirus 
(large nuclear inclusion surrounded by a halo (lower left) 

4.2.2.2 
Herpes Simplex Virus and Herpes Zoster Virus 

Herpes zoster and herpes simplex usually present as 
a mucocutaneous disease (Fox et al. 1999). Other 
localizations are very uncommon. Particularly the 
perianal region is frequently involved. Oropharyn­
geal and esophageal infections are less common. 
Macroscopically the lesions manifest as vesicles or 
ulcers. Under the microscope the infected cells show 
eosinophilic intranuclear inclusions. Secondary in­
fections of ulcers are commonly seen. 
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4.2.2.3 
Human Papilloma Virus 

Human papilloma virus, a DNA virus, is found in 
many proliferative epithelial lesions. In AIDS pa­
tients it is seen in association with dysplasia and 
with carcinomas of the anorectal epithelium and 
also with condylomata acuminata. It is also seen in 
hairy leukoplakia, a white lesion that is usually 
present on the lateral border of the tongue. Cur­
rently, however, there is more evidence for Ep­
stein-Barr virus (EBV) involvement in the etiology 
of this lesion. 

4.2.3 
Protozoal Infections 

Protozoal infections are important sources of signif­
icant disease in immunocompromised patients. 
Among them, the three most important ones are 
Pneumocystis carinii, Cryptosporidium, and Toxo­
plasma gondii. 

4.2.3.7 
Pneumocystis carinii 

Infection by Pneumocystis carinii is often one of the 
first symptoms of AIDS. The protozoa consist of 
small cysts that eventually rupture and release up to 
eight protozoites. After rupturing, they differentiate 
into trophozoites. These trophozoites form new cysts 
and repeat the cycle of the microorganism. The mi­
croscopic picture is very characteristic. The lungs, 
the organs that are most often involved, show cloudy 
alveoli (Fig. 4.4) owing to extensive growth of the 
protozoa (GAL et al. 1987). Although the H&E sec­
tions are rather specific, the microorganisms can be 
stained by Grocott staining and by methylene blue. 
These staining methods confirm the expected diag­
nosis. Extrapulmonary localizations are rare, al­
though this disease can be found in hilar lymph 
nodes and very occasionally in other organs (RADIN 
et al. 1990). 

4.2.3.2 
Cryptosporidium 

Cryptosporidium infection usually presents in the 
gastrointestinal tract. There are no specific gross 
pathologic lesions. The microorganisms are small, 2-
6 Jl1ll in diameter, and are usually found along the 
mucosal brush border of the stomach and the small 
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and large intestine. They can be recognized by Ziehl­
Neelsen staining since they are acid-fast. Rarely these 
organisms are seen in other organs, such as the bil­
iary system and the respiratory tract. 

4.2.3.3 
Toxop/asma gondii 

Toxoplasmosis is an infectious disease that is quite 
common in a wide variety of animals, especially 
mammals and birds. It is a very common parasitic 
infection in the Western world and many children 
are infected annually at birth. In adults the disease 
usually manifests as a lymphadenopathy. Toxoplas­
ma gondii infection by itself is not an opportunistic 
infection. In HIV patients the CNS is often involved 
(TSCHIRHART and KLATT 1988). Extracerebral toxo­
plasmosis is infrequent in AIDS. While the respirato­
ry tract and gastrointestinal tract are sometimes in­
volved, such involvement is usually found only at 
autopsy. Microscopically, the disease is diagnosed by 
finding cysts that measure ca. 50 ~ and are filled 
with bradyzoites. Free protozoa are very difficult to 
find. Only ruptured cysts can induce an inflammato­
ry response. 

4.2.3.4 
Other Protozoa 

Other protozoal infections that should be men­
tioned here are Isospora belli and Microsporidium 
(SCHWARTZ et al. 1996). Their pathology is usually 
located in the small intestine. Sometimes regional 
lymph nodes are also involved. 

4.2.4 
Fungi 

4.2.4.1 
Cryptococcus neoformans 

Cryptococcus neoformans organisms are small, 
sometimes budding, yeasts with a diameter of ap­
proximately 4-7 ~. The cells have a prominent cap­
sule that can be easily recognized using routine his­
tologic stains. The organisms form pale, mucoid 
areas in affected tissues. Sometimes the capsule of 
the organism is missing and epithelioid granulomas 
with giant cells are present. In this case the organ­
isms appear small and may be confused with Candi­
da and histoplasmosis. The CNS is frequently in­
volved, as is the lung. In disseminated disease, other 
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organs can also be affected, e.g., lymph nodes, spleen, 
bone marrow, and liver. 

4.2.4.2 
Candida a/bicans 

Candida albicans is a ubiquitous yeast that can be 
found in the skin and in the oral cavity of healthy 
individuals. To fulfill the criteria for candidiasis, the 
fungus must invade the mucosa of the esophagus 
and the respiratory tract. The gross manifestation of 
these organisms is by white plaques or patches. The 
involvement of other organs is very rare. 

Histologically, the invading fungi are surrounded 
by granulocytes. The fungus is characterized by buds 
and pseudohyphae without branching or true septa­
tions. Although Candida can be demonstrated in 
many patients with AIDS, it is a rare cause of death. 

4.2.4.3 
Other Funga/lnfections 

Among other fungi, Aspergillus fumigatus can cause 
considerable organ damage (Fig. 4.5). Histoplasma 
capsula tum and Coccidioides are also frequently en­
countered in AIDS patients. 

Fig. 4.5. Cut surface of the left ventricular myocardium with 
many small areas of Aspergillus infection 

4.3 
Neoplasms 

Patients with AIDS have a high incidence of malig­
nancies, compared with patients in the same age 
group without this disorder. Malignant lymphomas, 
Kaposi's sarcoma, and squamous epithelial tumors 
deserve special attention here. 
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4.3.1 
Malignant Lymphomas 

Approximately 3% of HIV-positive patients present 
with a non-Hodgkin lymphoma. The risk of develop­
ing lymphoma is increased 100-fold 6-8 years after 
the infection, and the risk approaches 1 % per year 
once the diagnosis of AIDS has been established 
(BIGGAR and RABKIN 1992; LEVINE 1991; LUCAS et 
al. 1993; LUXTON et al. 1991). The most common 
lymphoma in this group of patients is the diffuse 
large B cell lymphoma in the WHO classification. 
These tumors tend to be extranodal and involve the 
lungs, intestines, and CNS (Fig. 4.6). The risk of de­
veloping a primary cerebral lymphoma is increased 
approximately 1,000 times in HIV-positive patients, 
compared with a normal population. Most of the 
lymphomas are EBV associated. Since there are var­
ious genetic mutations in these lymphomas, the 
pathogenetic pathways along which the lymphomas 
develop are probably variable. 

Fig. 4.6. Cross-section of the frontal brain with an extensive 
localization of a diffuse large B-celilymphoma 

A second B cell lymphoma that is associated with 
HIV infections is the primary effusion B celllym­
phoma (DEPOND et al.1997). This tumor develops in 
the pleura, the pericardium, and the peritoneal cavi­
ty and is associated with human herpes virus HHV8 
infection. 

Hodgkin's disease (AMES et al. 1991; GOLD et al. 
1991) is also reported to be associated with HIV in­
fection but is not considered a criterion for the diag­
nosis of AIDS, in contrast to non-Hodgkin lympho­
mas. Most patients present with advanced disease 
(82% with stage 3 or 4) and with mixed cellularity 
histology. In contrast to the normal response to ther­
apy, HIV patients react poorly to conventional thera­
py and more than two-thirds will die within 1 year of 
diagnosis. A statistical analysis by GOLD and col-
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leagues of a large group of patients revealed that 
HIV-associated Hodgkin's disease has a strong ten­
dency to occur outside of the normal age range for 
Hodgkin's disease (GOLD et al. 1991). 

4.3.2 
Lymphoproliferative Disorders 

Due to the immunosuppressed state of the patient, 
lymphoproliferative lesions are seen in this group, 
and are similar to lesions in patients with organ 
transplants. The lymphoproliferative disorders may 
involve nodal and extranodal structures, especially 
the mucosa of the gut and the brain (KNOWLES 1999). 
Some of them transform into a malignant lympho­
ma. Also Castleman's disease (especially the plasma 
cell type) is associated with HIV infection and may 
eventually progress into a non-Hodgkin lymphoma. 
Now that HIV patients live longer, lymphoprolifera­
tive disorders and malignant lymphomas are becom­
ing a bigger problem and present diagnostic and 
clinical challenges. 

4.3.3 
Kaposi's Sarcoma 

Kaposi's sarcoma is a mesenchymal tumor, probably 
of vascular origin, that manifests in the skin, the mu­
cous membranes of the bronchial tree, the oropharyn­
geal and gastrointestinal mucosa (Fig. 4.7), and the 
lymphatic tissue, with a preference for MALT (ENSOLI 
et al.1991; HAVERKOS et al.1990; PALCA 1992; ROTH et 
al. 1992; TAPPERO et al. 1993). It is a reactive prolifer­
ation of endothelial cells and shows a strong relation 

Fig. 4.7. Mucosal aspect of the ileum with extensive localiza­
tions of a Kaposi's sarcoma. This tumor is also present in the 
serosal surface 
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with human herpes virus HHV8 (CESARMAN and 
KNOWLES 1999; CHANG et al. 1994). The presence of 
HHV8 increases the risk that patients will develop 
Kaposi's sarcoma. The tumor is also described in 
HIV-seronegative individuals and in patients receiv­
ing immunosuppressive therapy. Since the tumor 
usually develops simultaneously in different organs, 
this suggests a multifocal genesis. The early lesions 
of this disease are small red nodules having a diam­
eter of 1-2 mm. Later in the disease, macular and 
plaque-like lesions occur. Histologically, the cytonu­
clear pleomorphism is slight to moderate and mito­
ses can be found. The tumor cells may show eryth­
rophagocytosis. The lesions show expansile growth 
along existing vessels in the deeper layers and sur­
rounding support tissues of organs, especially the 
lung, the liver, the heart, and the kidneys. 

4.3.4 
Squamous Epithelial Tumors 

Squamous cell carcinoma of the cervix was made an 
AIDS-defining disease in 1992. Strangely enough, 
although there is a clear increase in cervical intraep­
ithelial neoplasms among HIV-positive women, 
there is no marked increase in the occurrence of 
carcinomas. A parallel is seen in HIV-positive gay 
men. They display more anal interepithelial neo­
plasms, but this does not lead to more invasive anal 
carcinomas. In contrast, there is a definite increase in 
invasive and in situ conjunctival squamous cell car­
cinomas in HIV patients (WADDELL et al. 1996). Bo­
wen's disease, squamous cell carcinoma, and basal 
cell carcinoma of the skin are also reported to occur 
with increased frequency. 

4.4 
Organ System Pathology 

4.4.1 
Cardiovascular System 

All parts of the heart can be involved in HIV disease, 
although gross abnormalities are rare. If a tumor, is 
present it is usually a malignant lymphoma. Approxi­
mately 20% of patients with malignant lymphoma 
show cardiac involvement. Kaposi's sarcoma is rare 
(Fig. 4.8). 

Pericarditis is usually of tuberculous origin in 
countries where that infection is common. Bacterial 
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Fig. 4.8. Surface of the heart with many small areas of Kaposi's 
sarcoma in a patient with generalized Kaposi's sarcoma 

endocarditis and subsequent myocardial abscesses 
are usually found in patients who use i.v. drugs. Pro­
tozoal and viral infections may occur. HIV itself can 
also cause myocardial damage (GRODY et al. 1990). 
In the later stages of the disease, dilated cardiomy­
opathy, predominantly of the left ventricle, is seen 
and is a cause of congestive heart failure in those pa­
tients (BARBARO et al. 1999; COHEN et al. 1986). The 
etiology of this disorder is drug use and nonspecific 
damage complicating a septic shock. 

Sometimes arterial aneurysms, often multiple, are 
seen in association with HIV infection (NAIR et al. 
1999). This is especially true in South Africa, where 
HIV infections have a high prevalence. 

In addition, vascular complications associated 
with the use of HIV protease inhibitors have been 
reported (BEHRENS et al. 1998). 

4.4.2 
Pulmonary Tract 

The respiratory tract is frequently involved in pa­
tients with AIDS. Infections of the lung are a major 
cause of death in AIDS patients. X-rays mostly reveal 
diffuse bilateral interstitial and alveolar infiltrates 
(McKENNA et al. 1986). The clinical features of the 
different diseases can be indistinguishable, although 
infections generally cause more diffuse interstitial 
patterns and malignancies a more nodular appear­
ance. Among the infections, Pneumocystis carinii 
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(PCP) and CMV are the most prominent. Most AIDS 
patients will have at least one episode of PCP during 
their disease. PCP was originally a major cause of 
death in AIDS patients, but the disease is now under 
good control. The pathologic features of PCP are 
those of widespread involvement of the alveolar spac­
es with a gross appearance of pneumonic consolida­
tion with scattered areas of hemorrhage or conges­
tion. Later in the disease, the surface develops a slimy 
appearance and finally it turns dry, as a result of fibro­
sis and organization (Fig. 4.9). Bronchoscopy and 
bronchiolar lavage are the best diagnostic procedure. 

CMV is an important cause of diffuse alveolar 
damage and adult respiratory distress syndrome 
(ARDS). Clinically and morphologically, it is very 
difficult to distinguish infections causing ARDS. Mi­
croscopically, viral inclusions can be found in endot­
helial cells and pneumocytes. There are some case 
reports of a role of HIV in primary pulmonary hy­
pertension (PELLICELLI et al. 1998). Tumors are rare 
although malignant lymphomas (including the effu­
sion type) and Kaposi's sarcoma occur in the lungs. 

Fig. 4.9. Lung lobe with a consolidated aspect. The dry cut 
surface is characteristic of Pneumocystis carinii infection 

4.4.3 
Gastrointestinal Tract 

A wide range of opportunistic infections can involve 
the gastrointestinal (GI) tract in HIV-positive pa­
tients. In many cases, such infections serve to estab­
lish the diagnosis of AIDS according to the official 
criteria (Table 4.1). The mouth and the esophagus 
are often involved by invasive candidiasis. The stom­
ach and the upper gastrointestinal tract frequently 
show the presence of cryptosporidiosis and mi­
crosporidiosis. Patients often suffer from diarrhea, 
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weight loss, and malabsorption. The microorgan­
isms live intracellularly in an extracytoplasmic niche 
of the surface epithelial cells. Microscopically the 
only morphologic abnormality is atrophy of the mi­
crovilli. For the diagnosis of microsporidiosis, elec­
tron microscopic examination is very helpful. 

CMV infection is also an important cause of gas­
trointestinal disease. The virus is present in endot­
helial cells, causing local vascular damage and con­
sequent necrosis of the mucous membrane. 

Mycobacterium avium infection results in small 
yellow plates with a characteristic macroscopic ap­
pearance. An inflammatory infiltrate is usually ab­
sent microscopically. Often the regional lymph 
nodes are also infected. 

Kaposi's sarcoma occurs frequently in the GI tract 
and can be present from the mouth to the anus. Ma­
lignant lymphoma of the GI tract is also a frequent 
complication of HIV infection; as already men­
tioned, the tumor is usually a diffuse large B-cell 
lymphoma. 

The hepatobiliary system is involved by opportu­
nistic infections or neoplasms in approximately 30% 
of AIDS patients (CAPPELL 1991; HINNANT et al. 
1989). Clinically these are of minor importance since 
they almost never result in hepatic failure. Among 
the infections that are found are Mycobacterium avi­
um, Cryptococcus, and Histoplasma. Hepatitis is at 
present an increasing complication (BRAU et al. 1997; 
LESENS et al. 1999). Kaposi's sarcoma is rare and, 
when present, is located in the connective tissue sur­
rounding the large portal venous branches and the 
large biliary tracts (Fig. 4.1 O). Malignant lymphomas 
of the liver are rarely seen as primary tumors (CAC­
CAMO et al. 1986); they usually occur in association 
with lymphomas elsewhere. 

Fig. 4.10. Cut surface of the liver with surrounding vessels 
and ducts infiltrated by Kaposi's sarcoma 
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4.4.4 
Hematopoietic Organs 

Lymphadenopathy is often seen in patients with 
AIDS. Usually an AIDS-specific reaction to HIV is 
seen, characterized by extreme follicular hyperplasia 
with many starry sky macrophages. Later in the dis­
ease, an architectural destruction of the lymph node 
takes place, with fragmentation and disappearance 
of follicles and finally depletion of lymphoid tissue 
(OST et al. 1989). 

The mesenteric lymph nodes are often involved in 
Mycobacterium avium infections. 

As has been previously stated, malignant lympho­
mas are an important cause of lymphadenopathy, al­
though extranodal lymphomas are more frequent 
than nodal ones. 

The bone marrow usually shows dysplastic features 
of the hematopoiesis (BAIN 1997; SUN et al. 1989), re­
sulting in peripheral cytopenias. In addition, oppor­
tunistic infections can be found, although they are in­
frequent. EBV infection of HIV patients may result in 
a hemophagocytic syndrome (ALBRECHT et al. 1997). 

4.4.5 
Central Nervous System 

The CNS can be affected by HIV infection (BUDKA 
1989; EVERALL et al.1999) with the clinical manifes­
tation of an HIV encephalopathy/AIDS dementia 
complex or of secondary lesions, including infec­
tions and localizations of malignant tumors, espe­
cially lymphoma. 

The morphologic spectrum of HIV encephalopa­
thy is the result of multiple perivascular accumula­
tions of multinucleated giant cells with inflammato­
ry reactions and necrosis or of diffuse white matter 
damage of cerebral and cerebellar hemispheres. 

Among the opportunistic infections, toxoplasmo­
sis is the most frequent, being localized in the cere­
bral hemispheres, the basal ganglia, and the brain­
stem (Fig. 4.11). The gross appearance is multiple 
areas of ill-defined necrosis, microscopically accom­
panied by a mild inflammatory infiltrate with many 
macrophages and large numbers of Toxoplasma gon­
dii tachyzoites in the periphery of the necrotic areas. 
In addition, fungal infections may be seen, mainly 
caused by Cryptococcus neoformans, Candida spe­
cies, and Aspergillus. 

An important viral infection in HIV-positive pa­
tients is polyomavirus OC virus or SV 40), which 
leads to so-called progressive multifocal leukoen-
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Fig. 4.11. Parietal lobe of the cerebellum with a hemorrhagic 
area due to infection by toxoplasmosis 

cephalopathy. This disease is characterized by multi­
ple confluent areas of demyelination in both hemi­
spheres, the cerebellum, and the brainstem. Viral in­
clusion bodies are detected both in cells of astrocytic 
origin and in cells of oligodendroglial origin. 

In addition, CMV (Fig. 4.12) causes both encephali­
tis and microglial nodules. Sometimes herpes simplex 
virus type I is reported. Destruction of retinal cells 
due to CMV causes «cotton wool" spots in the retina. 

Non-Hodgkin lymphomas are the most frequent 
tumors to be located in the CNS. They show a pre­
dominant perivascular involvement of the brain. 

4.4.6 
The Skin 

The first cutaneous manifestation of HIV infection, 
occurring in approximately 23% of patients, is acute 
HIV exanthema (GOLDMAN et al. 1995). This macu-

Fig. 4.12. Section of the brain with a hemorrhagic aspect of 
the third ventricle as the result of a CMV infection 
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lar, roseoliform dermatosis represents the acute se­
roconversion reaction. A skin biopsy shows perivas­
cular infiltrates of lymphocytes with usually mild 
epidermal changes. 

Cutaneous diseases occurring at a later stage can 
be classified into three categories: infections, neo­
plasms, and noninfectious dermatoses. In addition 
to the bacterial, viral, protozoal, and fungal infec­
tions discussed in the first part of this chapter, ar­
thropod infections (scabies and demodicosis) can be 
seen in the skin. Scabies is caused by Sarcoptes sca­
biei, a mite penetrating the skin. In HIV-positive pa­
tients, scabies usually presents with an extremely 
heavy infestation with mites, resulting in keratotic 
and psoriasiform lesions. This severe manifestation 
is known as Norwegian scabies. Demodex follicu­
lorum and Demodex brevis are follicle mites, often 
found in normal human skin. They are found at a 
higher rate in patients with rosacea, which is usually 
restricted to the face. In immunocompromised pa­
tients, Demodex can cause a widespread eruption. 
Histopathology shows mites in the stratum corneum 
(scabies) or in the hair follicles (demodicosis). 

A bacterial infection that should be mentioned in 
this chapter is bacillary angiomatosis (LEBoIT et al. 
1989), a vascular proliferation that most commonly 
involves the skin but can also affect other organs 
such as liver, bone and brain. It is caused by Bartonel­
la henselae and Bartonella quintana. The skin le­
sions resemble Kaposi's sarcoma. It is very impor­
tant to recognize bacillary angiomatosis and 
distinguish it from Kaposi's sarcoma because of the 
good response of the former to antibiotic therapy. 
Under the microscope one sees a proliferation of 
blood vessels in combination with a mixed infiltrate 
with many neutrophils. A viral infection limited to 
the skin is molluscum contagiosum: pearly, umbili­
cated papules caused by a poxvirus. Histopathology 
shows large eosinophilic intracytoplasmic inclu­
sions in keratinocytes. 

Neoplasms of the skin (Kaposi's sarcoma, lympho­
ma, Bowen's disease, and squamous and basal cell car­
cinoma) have already been discussed in the first part 
of this chapter. In a few case reports, HIV positivity 
has been mentioned as a risk factor for the develop­
ment of malignant melanoma (RIVERS et al.1989). 

The noninfectious dermatoses are mostly"com­
mon" dermatoses that present with increased fre­
quency and often increased severity in HIV-posi­
tive patients. A frequent skin disease among these 
patients is seborrheic dermatitis. Scaly, erythema­
tous and sometimes papular lesions develop on the 
face, scalp, chest, and genitalia. Histologically there 
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is mild parakeratosis with slight spongiosis. HIV­
associated eosinophilic folliculitis (ROSENTHAL et 
al. 1991) presents with erythematous, follicular 
papules on the head, neck, and chest (Fig. 4.13). 
There is a follicular and dermal infiltrate with many 
lymphocytes and eosinophils. Small eosinophilic 
pustules may be seen in the hair follicle epithelium. 
Many photosensitivity reactions like granuloma 
annulare, (pseudo )porphyria cutanea tarda, and 
chronic actinic dermatitis can occur in HIV-positive 
patients. Cutaneous drug eruptions can show a lot of 
different clinical patterns: exanthematous eruptions, 
maculopapular lesions, and also the severe blisters 
of Stevens-Johnson syndrome and toxic epidermal 
necrolysis (TEN). These drug eruptions most often 
entail vacuolar changes of the epidermal basal layer 
with necrotic keratinocytes. The superficial infil­
trate consists of lymphocytes, mixed with a vari­
able number of eosinophils. In Stevens-Johnson 
syndrome, TEN, and their less severe variant, erythe­
ma multiforme, there is a subepidermal blister with 
clusters of necrotic keratinocytes in the overlying 
epidermis. The infiltrate is lymphocytic and superfi­
cial. In TEN the infiltrate is very sparse or even ab­
sent. AIDS-relared muscocutaneous disorders will 
be described in detail in chapter 13. 

Fig. 4.13. Follicular papules on the face, neck, and chest in a 
patient with eosinophilic folliculitis 
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