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Abstract
The manifestations of human immuno-
deficiency virus (HIV) infection are pro-
tean and vasculitides are one of the less
common but nonetheless important con-
sequences. A wide range of vasculitides
can be encountered, ranging from vasculi-
tis resulting from specific infective agents
to a non-specific vasculitis. Among the
infective causes, cytomegalovirus and tu-
berculosis are probably the most com-
mon. A polyarteritis nodosa-like
vasculitis with important diVerences to
classic polyarteritis nodosa is also de-
scribed. Hypersensitivity vasculitis result-
ing in several patterns of vasculitis and
angiocentric immunoproliferative vascu-
litis are well recognised. As part of the
immunocompromise caused by HIV, a
granulomatous inflammation involving
small arteries and veins of the brain
surface and leptomeninges, termed a pri-
mary angiitis of the central nervous
system, is a rare vasculitis associated with
high mortality. A recently described large
vessel (aorta, femorals, carotids) vascu-
lopathy resulting in either multiple aneu-
rysm formation or occlusive disease is
seen in young adults. An infective agent is
not found but aetiologically some of these
lesions might be the result of a leucocyto-
clastic vasculitis of vasa vasora or periad-
ventitial vessels. A final group of non-
specific vasculitides not fitting into any of
the characteristic patterns described ac-
counts for the residue of vasculitides asso-
ciated with HIV.
(J Clin Pathol 2001;54:275–278)

Keywords: human immunodeficiency virus; vasculitis;
immunocompromise

Viral infections have been implicated in the
pathogenesis of systemic vasculitides, and many
viruses, including human immunodeficiency
virus (HIV), are associated with vasculitis. One
of the first viruses that was found to have a
causal relation with vasculitis was hepatitis B

virus (HBV), which was associated with poly-
arteritis nodosa (PAN).1 It has been said that
the association between HIV and vasculitis,
although well described, remains rare.2 Certain
viruses preferentially aVect a particular size of
vessel—for example, HBV causes a vasculitis of
medium sized vessels, whereas hepatitis C virus
(HCV) can involve vessels of any size but has a
predilection for small vessels.2 3

According to Mandell and Calabrese, there
are three scenarios that can occur with regard
to viruses and vasculitis.4 First, in immuno-
competent hosts, endogenous host defence
mechanisms clear viral pathogens without pro-
ducing clinically evident vascular inflamma-
tion. However, when the immune system is
compromised, even ubiquitous viruses such as
cytomegalovirus (CMV), Epstein-Barr virus
(EBV), varicella zoster virus (VZV), and herpes
simplex virus (HSV) can cause vasculitis.4

Third, viral pathogens characterised by persist-
ent replication or absence of latency have a
strong association with systemic necrotising
vasculitic syndromes.

The purpose of this overview is to highlight
the spectrum of vasculitides seen in HIV infec-
tion.

Types of vasculitis seen in HIV
As can be seen in table 1, almost every pattern
and type of vasculitis of small, medium and
large vessels has been encountered in the HIV
setting. An important caveat to the under-
standing of the relation between vasculitis and
HIV involves epidemiological, clinical, and
pathophysiological considerations.3 From an
epidemiological point of view, it is not clear
whether HIV and vasculitis are causally or
coincidentally related. Clinically, other pre-
senting conditions related to diVerent systems
and organs may well mask the vasculitis. In
terms of pathophysiology, the concurrence of
other pathogens, in particular viruses such as
EBV, HBV, and CMV, which are all associated
with vasculitis, complicates the issue. Thus, it
can be concluded that HIV associated vasculi-
tis might be associated with a known pathogen
or triggering factor, or may occur in the
absence of an obviously identifiable agent or
aetiopathogenesis. This means that almost all
causes of vasculitis can be seen in HIV positive
patients. Given this background, it is not
surprising that the literature abounds with case
reports and series of the various entities associ-
ated with vasculitis. Most of these examples
have been categorised according to well known
and recognised vasculitides that are also seen in
patients without HIV infection. As can be seen
from table 1, an extremely diverse array of vas-
culitides is encountered. Despite this some-
what exhaustive list, it must be borne in mind
that the real incidence of vasculitis in HIV

Table 1 Vasculitic processes encountered in human immunodeficiency virus (HIV)
positive patients

I Infective
Cytomegalovirus, herpes zoster virus, toxoplasma, pneumocystis, salmonella, tuberculosis, direct

HIV infection
II Necrotising systemic
Polyarteritis nodosa-like, non-specific necrotising
III Hypersensitivity
Leucocytoclastic, eosinophilic, Churg-Strauss, Henoch-Schonlein, Behcet’s, drug induced,

cryoglobulinaemia, relapsing polychondritis, erythema nodosum, erythema elevatum diutinum
IV Angiocentric immunoproliferative lesions
Benign lymphocytic angiitis, lymphomatoid granulomatosis, angiocentric lymphoma
V Primary angiitis of the central nervous system
VI Large vessel vasculopathy
Related to infection or leucocytoclastic vasculitis of vasa vasora
VII Miscellaneous
Non-specific vasculitides not fitting into the above categories
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positive patients is low and in the order of 1%.5

However, Gherardi et al encountered vasculitis
in 34 of 148 (23%) HIV positive patients.6

Despite the wide spectrum and pattern of vas-
culitis, the pathology is invariably restricted to
one or a small number of visceral vessels.6 The
organs that are usually involved include: skin,7–9

peripheral nerve and skeletal muscle,10 and the
central nervous system11 12; in addition, the
lung,13 gastrointestinal tract,14 oropharynx, and
kidney6 can also be aVected, although less
commonly. The pre-eminent sites are the
brain, skin, and neuromuscular tissues. As far
as I am aware, there has been no correlation
between HIV vasculitides and Kaposi’s sar-
coma.

Major patterns of vasculitis
Seminal work on elucidating the patterns of
vasculitis seen in the HIV context was done by
Calabrese.3 As more diverse types of vasculitis
have been described, an expanded subdivision
of the various categories is warranted. This
breakdown is not meant to be a classification
but an “aide de memoir” for ease of diagnosis.

INFECTIVE VASCULITIDES

As in any immunocompromised state, oppor-
tunistic infections are likely in patients with
HIV infection and vasculitis may be a manifes-
tation of this infection. Infectious agents of all
types and classes can cause vasculitis of arteries
and veins of all sizes and in all organs.15 CMV,
HZV, toxoplasmosis, pneumocystis, salmo-
nella, and Mycobacterium tuberculosis have all
been associated with vasculitis in patients with
HIV infection. The diagnosis is dependent on
one or more diagnostic modalities including
serology, culture, light microscopy, immuno-
histochemistry, and in situ hybridisation. There
are cases of vasculitis in HIV positive patients
in which a causative agent is not found despite
the use of the abovementioned techniques. It is
this residue of cases of vasculitis that can be
regarded as the result of direct infection by
HIV.16

Infected false aneurysms of large vessels have
been described in HIV positive drug addicts,
especially in large arteries such as the femoral
artery.

The two major mechanisms by which infec-
tion is thought to induce a vasculitis are direct
microbial invasion, with resultant damage of
the vessel wall, and immune mediated injury
(both humoral and cellular).

POLYARTERITIS NODOSA-LIKE SYNDROME AND

OTHER SYSTEMIC NECROTISING VASCULITIDES

Several cases of PAN-like vasculitis have been
described in the literature.6 17–19 The target
organs that are usually involved are muscles
and nerves, although skin and the gastro-
intestinal tract can also be involved.3 In general,
there are two modes of presentation: either as a
peripheral neuropathy or with digital ischae-
mia. The clinical spectrum of the neuropathy
ranges from mononeuritis multiplex and sym-
metrical sensorimotor polyneuropathy, to dis-
tal sensory neuropathy and ascending myelora-
diculopathy.6 18 The neurological deficit

develops either insidiously or rapidly over a
period of weeks. General constitutional symp-
toms such as fever, malaise, and weight loss are
also encountered and are related to the vascu-
litic process. There are several important
diVerences between PAN seen in the HIV set-
ting and so called classic or idiopathic PAN.
First, the waxing and waning clinical course of
classic PAN is not seen in patients with HIV
infection. Second, it is well recognised that
classic PAN can be associated with viral infec-
tions, especially HBV, but in HIV associated
cases serology for HBV is invariably nega-
tive.3 18 Third, multisystem organ involvement,
particularly renal involvement, is not seen in
HIV associated cases. When the disease is sys-
temic, skin involvement, arthritis, and rectal
disease have all been documented.6 Lastly,
Gherardi and colleagues observed that the
aVected arteries in HIV associated PAN tend
to be smaller than that seen in classic PAN. In
their series, there was consistent and pro-
nounced involvement of the microcirculation.6

This would implicate immune complex deposi-
tion as the probable pathogenesis.

HYPERSENSITIVITY VASCULITIS

Within the rubric of hypersensitivity vasculitis,
are several vasculitides that manifest in the skin
and display a small vessel involvement with
leucocytoclasia. Palpable purpura and some-
times neurological deficit are usual modes of
presentation. Henoch-Schonlein purpura, drug
induced hypersensitivity vasculitis, and cryo-
globulinaemia have all been encountered in the
HIV setting.3 6 Hypersensitivity vasculitis is
also seen with other viruses such as CMV, EBV,
and HBV in patients with HIV.20–22 Because
these viruses can cause a vasculitis without
coexistent HIV infection, it is best to regard the
vasculitis in the presence of these other viruses
as the result of the virus and not of HIV infec-
tion. In those cases without identifiable viruses,
then hypersensitivity induced by HIV is
deemed causative.

LYMPHOMATOID GRANULOMATOSIS AND

ANGIOCENTRIC IMMUNOPROLIFERATIVE LESIONS

Angiocentric immunoproliferative lesion is
probably the preferred term because within
this broad definition both benign and malig-
nant proliferations are included. There are sev-
eral reports of these lesions in patients with
HIV infection ranging from lymphomas to
benign lymphocytic angiitis of T cell lineage.3

The mechanism that has been suggested is
based on HIV induced immune dysregulation
leading to proliferation of T cells with an
angiocentric proclivity.

PRIMARY ANGIITIS OF THE CENTRAL NERVOUS

SYSTEM

This is a rare condition associated with a high
mortality.3 It is characterised by a granuloma-
tous inflammatory infiltrate, often with multi-
nucleated giant cells. It is, of course, manda-
tory to exclude tuberculosis in this setting. Any
part of the central nervous system can be
aVected but small arteries and veins on the
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brain surface and associated with the leptome-
ninges are usually involved. Primary angiitis of
the central nervous system is not specific to
HIV and can be seen when the immune system
is compromised for any reason.

The association between HIV infection and
strokes is slightly controversial. Some authors
have suggested that the increased risk of stroke,
in particular cerebral infarction in young
patients, is related to HIV infection, suscepti-
bility to meningitis, and protein-S deficiency.23

However, a case controlled study found that
the rate of stroke in HIV positive patients was
no higher than that seen in seronegative
patients.24 This study did demonstrate that the
incidence of large vessel cryptogenic stroke in
HIV positive patients suggested a prothrom-
botic state.

One of the eVects of cerebral vasculitis as a
result of HIV infection is a putative opening up
of the blood–brain barrier. This can lead to
HIV infected and uninfected cells passing into
the central nervous system, resulting in HIV
encephalitis.25

LARGE VESSEL VASCULOPATHY

Large elastic artery involvement in HIV is
uncommon and not well documented. Aneu-
rysm formation or occlusive disease of large
elastic arteries (aorta, femoral, popliteal, ca-
rotid, and subclavian) has been seen only rarely
and most cases have an infective aetiology.26–31

Direct involvement of the vessel wall results in
these mycotic aneurysms. However, large
vessel involvement has been encountered in the
absence of overt infection by bacteria or
fungi.30 31 AVected patients tend to be young
and present with multiple aneurysms or occlu-
sions of the carotid, femoral, and popliteal
arteries. There was no evidence of atheroscle-
rosis, and microbiological cultures of blood,
aneurysm wall, and thrombus were negative.
Several of the patients did, however, show a
leucocytoclastic vasculitis of the vasa vasora
and periadventitial vessels. It is felt that this
leads to damage of the vessel wall, culminating
either in aneurysm formation or occlusive dis-
ease. Other intriguing histopathological fea-
tures seen include proliferation of slit-like vas-
cular channels in the adventitia and
fragmentation of adventitial collagen. The
media shows minimal chronic inflammation
and calcification of the internal elastic lamina is
also present. Although leucocytoclastic vasculi-
tis is not seen histologically in every case, aneu-
rysm formation and/or sampling might explain
this absence. Alternatively, an episode of
leucocytoclastic vasculitis may have been mild
but enough to cause ischaemia and consequent
weakening of the wall.

MISCELLANEOUS VASCULITIDES

There are several reports in the literature of
unusual forms of vasculitis that usually coexist
with infections. These include so called non-
specific or mononuclear inflammatory vascular
disease.6 In other words, the histological
picture does not fit with any of the characteris-
tic vasculitic entities and appears to be rather
nondescript.

Aetiopathogenesis
The exact mechanisms by which the vasculitic
processes described above occur in the HIV
setting are still somewhat conjectural. The
most obvious ones are the infective vascu-
litides. Although the vasculitides encountered
in the HIV positive patient are highly heterog-
enous, they are underpinned by a common his-
topathological tenet: inflammation of the vessel
wall. This basic pathological process is prob-
ably multifactorial. Mandell and Calabrese
have speculated on the pathogenesis of HIV
vasculopathy.4 These patients, being immuno-
compromised, frequently have other infections
or cofactors that might be responsible for the
vasculitis. Clearly, there is a large number of
cases where no obvious aetiological agent is
apparent. In these cases, an indirect eVect of
HIV infection via an immune complex medi-
ated mechanism or a direct infection of vascu-
lar or perivascular tissue has also been
suggested.4 In fact, Gherardi and colleagues
identified HIV particles by electron micros-
copy and in situ hybridisation in the perivascu-
lar tissues of patients with PAN-like vascu-
litides. Although not conclusive, this is
circumstantial evidence pointing towards HIV
being the causative agent. The lymphocytes
seen in the adventitia and periadventitial tissue
are almost exclusively of the T cell lineage. T
cell mediated vascular injury has been demon-
strated in several vasculitides including PAN,
Takayasu’s and Wegener’s arteritis, and leuco-
cytoclastic vasculitis.32 It is known that in HIV
there is an oligoclonal expansion of T cells,
especially CD8 positive cells. An interaction of
these lymphocytes (which might release growth
factors), superantigens, adhesion molecules,
immune complexes, cytokines, and growth fac-
tors is likely.

Conclusion
Vasculitis in an HIV positive patient is an
uncommon but important disease that might
manifest as an organ based disease process.
Many types of vasculitis have been reported,
mainly of small and medium sized vessels.
Large vessels can also be involved; usually as
part of a leucocytoclastic vasculitis of the vasa
vasora or periadventitial vessels. From the
point of view of nomenclature, a descriptive
name for the vasculitis is best. An infective
aetiology should always be sought so that
appropriate treatment can be instituted. Once
an obvious infectious agent has been excluded,
then the vasculitis can be described according
to the major histopathological pattern that is
the closest fit.

1 Trepo C, Thivolet J. Antigen Australia, hepatite a virus et
periarterite noueuse. Presse Med 1970;78:1575.

2 Guillevin L. Virus-associated vasculitides. Rheumatology
1999;38:588–90.

3 Calabrese LH. Vasculitis and infection with the human
immunodeficiency virus. Rheum Dis Clin North Am
1991;17:131–47.

4 Mandell BF, Calabrese LH. Infections and systemic vasculi-
tis. Curr Opin Rheumatol 1998;10:51–7.

5 Kaye B. Rheumatologic manifestations of HIV infections.
Clin Rev Allergy Immunol 1996;14:385–416.

6 Gherardi R, Belec L, Mhiri C, et al. The spectrum of vascu-
litis in human immunodeficiency virus-infected patients.
Arthritis Rheum 1993;36:1164–74.

HIV associated vasculitides 277

www.jclinpath.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.54.4.275 on 1 A
pril 2001. D

ow
nloaded from

 

http://jcp.bmj.com/


7 Velji AM. Leukocytoclastic vasculitis associated with
positive HTLV-III serological findings. JAMA 1986;256:
2196–7.

8 Barlow RJ, Schultz EJ. Necrotizing folliculitis in AIDS-
related complex. Br J Dermatol 1987;116:581–4.

9 Chren MM, Silverman RA, Sorensen RU, et al. Leukocyto-
clastic vasculitis in a patient infected with human immuno-
deficiency virus. J Am Acad Dermatol 1989;21:1161–4.

10 Dalakas MC, Pezeshkpour GH. Neuromuscular diseases
associated with human immunodeficiency virus infection.
Ann Neurol 1988;23(suppl):S38–48.

11 Vinters HV, Guerra WF, Eppolito L, et al. Necrotizing vas-
culitis of the nervous system in a patient with AIDS-related
complex. Neuropathol Appl Neurobiol 1988;14:417–24.

12 Gray F, Lescs M-C, Keohane C, et al. Early brain lesions in
HIV infection: neuropathological study of 11 HIV seropos-
itive, non-AIDS cases. J Neuropathol Exp Neurol 1992;51:
177–85.

13 Liu YC, Tomashefski JF, Tomford W, et al. Necrotizing
Pneumocystis carinii vasculitis associated with lung necro-
sis and cavitation in a patient with acquired immuno-
deficiency syndrome. Arch Pathol Lab Med 1989;113:494–
7.

14 Meiselman MS, Cello JP, Margaretten W. Cytomegalovirus
colitis: report of the clinical, endoscopic and pathologic
findings in two patients with the acquired immuno-
deficiency syndrome: an autopsy review. Gastroenterology
1985;88:171–5.

15 Lie JT. Vasculitis associated with infectious agents. Curr
Opin Rheumatol 1996;8:26–9.

16 Gisselbrecht M, Cohen P, Lortholary O, et al. HIV related
vasculitis: clinical presentation and clinical approach of six
patients. AIDS 1997;11:121–2.

17 Valeriano-Marcet J, Ravichandran L, Kerr LD. HIV associ-
ated systemic necrotizing vasculitis. J Rheumatol 1990;17:
1091–3.

18 Libman BS, Quismorio FP, Stimmler MM. Polyarteritis
nodosa-like vasculitis in human immunodeficiency virus
infection. J Rheumatol 1995;22:351–5.

19 Gisselbrecht M, Cohen P, Lortholary O, et al. Human
immunodeficiency virus-related vasculitis. Clinical presen-
tation of and therapeutic approach to eight cases. Ann Med
Interne (Paris) 1998;149:398–405.

20 Gocke DJ, Hsu K, Morgan C, et al. Association between
polyarteritis and Australian antigen. Lancet 1970;2:1149–
52.

21 Trepo C, Thivolet J. Hepatitis associated antigen and
polyarteritis nodosa (PAN). Vox Sang 1970;19:410–15.

22 Potashner W, Buskila D, Patterson B, et al. Leukocytoclastic
vasculitis with HIV infection. J Rheumatol 1990;17:1104–7.

23 Qureshi AI, Janssen RS, Karon JM, et al. Human deficiency
virus infection and stroke in young patients. Arch Neurol
1997;54:1150–3.

24 HoVmann M, Berger JR, Nath A, et al. Cerebrovascular dis-
ease in young, HIV-infected black Africans in the KwaZulu
Natal province of South Africa. J Neurovirol 2000;6:229–
36.

25 Wu DT, Woodman SE, Weiss JM, et al. Mechanisms of leu-
kocyte traYcking into the CNS. J Neurovirol 2000;
6(suppl):S82–5.

26 Sinzobahamvya N, Kalangu K, Hamel-Kalinowski W. Arte-
rial aneurysms associated with human immunodeficiency
virus (HIV) infection. Acta Chir Belg 1989;89:185–8.

27 Marks C, Kuskov S. Patterns of arterial aneurysms in
acquired immunodeficiency disease. World J Surg 1995;19:
127–32.

28 Gouny P, Valverde A, Vincent D, et al. Human immuno-
deficiency virus and infected aneurysm of the abdominal
aorta: report of three cases. Ann Vasc Surg 1992;6:239–43.

29 DuPont JR, Bonavita JA, Di Giovanni RJ, et al. Acquired
immunodeficiency syndrome and mycotic abdominal
aortic aneurysms: a new challenge? Report of a case. J Vasc
Surg 1989;10:254–7.

30 Nair R, Abdool-Carrim ATO, Chetty R, et al. Arterial aneu-
rysms in patients infected with human immunodeficiency
virus: a distinct clinicopathology entity? J Vasc Surg
1999;20:600–7.

31 Chetty R, Batitang S, Nair R. Large artery vasculopathy in
HIV positive patients: ? another vasculitic enigma. Hum
Pathol 2000;31:374–9.

32 Cid MC. New developments in the pathogenesis of systemic
vasculitis. Curr Opin Rheumatol 1996;8:1–11.

First Asia Pacific Forum on Quality Improvement in Health Care Three Day Conference

19 to 21 September 2001, Sydney, Australia

We are delighted to announce this forthcoming conference in Sydney. Authors are invited to submit papers (call for
papers closes on 6 April), and delegate enquiries are welcome. The themes of the forum are:

+ Improving patient safety.
+ Leadership for improvement.
+ Consumers driving change.
+ Building capacity for change: measurement, education, and human resources.
+ The context: incentives and barriers for change.
+ Improving health systems.
+ The evidence and scientific basis for quality improvement.

Presented to you by the BMJ Publishing Group (London, UK) and Institute for Healthcare Improvement (Boston,
USA), with the support of the the Commonweatlh Department of Health and Aged Care (Australia), Safety and
Quality Council (Australia), NSW Health (Australia), and the Ministry of Health (New Zealand).
For more information contact: quality@bma.org.uk; fax +44 (0) 7383 6869

278 Chetty

www.jclinpath.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.54.4.275 on 1 A
pril 2001. D

ow
nloaded from

 

http://jcp.bmj.com/

