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Vasculitis is histologically defined by the presence of blood vessel inflam-
malion. As a result of this vascular inflammation, stenoses may develop with
subsequent tissue ischemia, or there may be attenuation of the vessel wall
leading to aneurysm formation or hemorrhage. Vasculitis can oceur as a pri-
mary discasc entity in which no currently identified cause has been identilicd
or sceondary to an underlying discase or exposure,

Patient age can play a very important role in many different facets of vase
culitic disease. The most common lorm of systemic vasculitis seen in humans,
glant cell arteritis, occurs almost exclusively in people older than 50 vears. For
this and many other lorms of vasculitic disease that can develop in older pa-
tients, the chailenges of disgnosis and treatment can be compounded further
by the presence ol comorbid discases and concomitant medications,

This ariicle seeks to review the vasculitic diseases that may be mosl Fre-
quently encountered in patients older than 65 as well as management issucs
that warrant special consideration in geriatric vasculitis patients.

Vasculitic discase in patients over age 65
Primary vasculilic diveases

The first accoun( of a primary systemic vasculilic disease was made in 1866
when Kussmaul and Maier | 1] described a disease procoess characterized by
nodular inflammation of the muscular arteries thal they named periarteritis
nodosa (later referred to as polyarteritis nodosa [PAN)). During the 1900s
the description of clinical entitics ussociated with vasenlitis emerged, and in
1952, Zeck [2] proposed the first classification system for the vasculitic
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diseases. Since that time, the nomenclature and classification of the vasculit-
ides has continued 1o evolye, Ome means of categorizing the vasculitic diseases
is based on the predominant, size of blood vessel involvement [3.4].

Large vessel vasculitis

Glant cell arteritis and pol veivalgia rheumatica

Ciant cell arteritis (GCA), also culled ternporal arterilis, is a granuloma.
Llous arteritis of the aorta and its major branches that has a predilection to
affect the extracramial branches of the carotid artery [5,6]. 1t is scen more fre-
yuently in women at a ratio of 21, and is the most common form of sys-
temic vasculitis, with an incidence of 1%8.% cases per 100,000 person-years
m Olmstead County, Minnesota [7].

The predilection for GCA to oceur in ofder patients has been considered
by many to be a defining parameter in its diagnosiz. Takayasu's arteritls, an-
other form of large vessel vasculitis, predominantly aflects women of child-
bearing age. However. the shared presence of granulomatous aorlitis has
raised the guestion as to whether these Teprosent a similar underlying diseasc
that can have a dillering clinical spectrum.

Patients with GCA wil typically present with headache, jaw or tongue
claudication, scalp tenderness, comstitutional features, or fever |8]. The
most dreaded complication of GCA s vision loss caused by optlic nerve is-
chemia from arterilig involving vesscls of the ocular circulation [9,10], Limb
claudication reflecting involvement of the primary branches of the aorta oc-
curs in 15% of cases [11]. Findings on physical examination in GCA include
nodularity, tenderness, or shsent pulsations of the temporal arterics or other
volved vesscls,

An clevaled erythrocyte sedimentation rate (ESR) oeeurs in greater than
80% of patients, and when seen together with compatible clinicai leatures,
suggests the diagnosis of GCA, Temporal artery biopsy is confirmatory in
0% to 80% of cases with the demonstration of a panmural mononuclear
cell infiltration that can be granulomarous with histiocytes and glant cells,
To Increase yield, the length of biopsy specimen shoyld be at loast 3 to 5
cm and sampled 1t multiple levels. In patients strongly suspected of having
GCA, treatment should be instityted immediately to protect vision, whilc
a prompt temporal artery biopsy is being arranged [12].

Glucocorticoids prevent visua] complications in GCA and bring about
a rapid improvement in clinica] symptoms [9,13 -15]. The optimal initial dos-
age has remained a point of differing opinion, but most investigators sup-
porl thut prednisone be initiated at a doge of 40 to 60 mg/d, In paticnts
who present with acute visyal loss, methylprednisolone | g/d for 3 days
can be considered with the goal being 1o protect the remaining vision [16].
Symplomatic improvement usually occurs within the first 1 to 2 weeks after
the initiation of prednisone accompanicd by a reduction in ESR over the
first month. Although therc is no standardized prednisonc tapering method,
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after 2 to 4 wecks when symptotnatic Improvement has oceurred, prodnisone
can be reduced by 5-mg increments every 1 to 2 weeks unlil 20 mg is
reached, at which time the decrements are made at 2- (o 4-week intervals.
After reaching a dosage of prednisons 10 me/d, then the dosage would be
reduced by l-mg increments each month. Most putients require glucocorti-
cotds for at least 2 years, with mary receiving more than 4 vears of treat-
ment fi7-22]. The ability of methotrexate (MTX) to decrease the
occurrence of relapse and lessen glucocorticoid treatment was examined in
2 randomized studies that reaching different conclusions 123,241, To dale,
no cytotoxic or biologic agent has been reproducibly found to eflectively re-
duee the use of prednisone and lower its risk of side effects, although novel
therapeutic approaches remain under active investigation. Current evidence
suppotts that low-dose aspirin pblays a beneficial role in reducing cranial is-
chemic complications in GCA and should be considered in all paticnts who
do not have contraindications 125].

'The clinical coursc of patients with GCA is asscssed on the basis of symp-
toms and signs. ESR can be a yseful parameter to follow but may remain
elevated in some patients and is not consistently reliable in assessing discase
activity or guiding therapy, Approximately 26% to 90% of paticnts experi-
fuce one or more relupses requiring an increase or reinstitution of predni-
sone [17,18.20 22247,

Acute mortality from GCA is uncommon, although thoracic aortic ancy-
TYSMS may oceur as a late complication of disease and can be associated
with rupture and death [26.27). Morbidity may occur as a resulr of ocular
or large vessel discase or from glucocorticoid-related toxicities.

Polymyalgia rhenmatica (PMR) is characterized by aching and morning
stiffness along the proximal muscles of the shoulder und hip girdle [28,29].
PMR can occur in 40-50% of patients with GCA or as an isolated antity
in which 10% o 15% of patients may later go onto have GCA, This clinical
association together with evidence from the laboratory has supported that
PMR and GCA represent clinical subscts of a single disease process
[30,31]. The diagnosis of isolated PMR is bused on consistent symptoms
together with acute phase parameters that include an increased ESR and
anemia, Further support for the diagnosis of PMR s provided by a rapid
symptomalic response to prednisone 10 to 20 mg/d. Similar to GGCA, he
prednisone dosage is tapered slowly based on symptoms and acute phase pa-
ramciers and may require dosage increases for clinical relapsos [32), The use
of MTX in PMR has been examined, and yse of this agent must be weighed
against ity risks [33,34],

Medium vessel vasculitis

Polyarieritis nodosa
As understanding of the vasculitides has grown, the classificstion of PAN
has undergone a number of changes. In the nomenclatyre system published
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. in 1994 from the Chapel Hiil Consensus Conference, PAN was defined by
the presence necrotiving infammation of medivm-sized or small arteries
without glomeruloncphritis or vasculitis in arlerioles, capillaries, or venyley
[3,35]. Using this definition, PAN is belicved to be very uncommeon, bul it
TeMmains an important multisystern illncss that can present acutely in older
patients [36].

The most common clinical marnifestations of PAN include hypertension,
fever, musculoskeletal symploms, and vasculitis imvolving the nerve, gastro-
intestinal tract, heart, and nonglomerular renal vessels. Laboratory findings
reflact an acute inflammatory process with anemia, leukocytosis, thrombo-
cytosis, and an increased ESR. Antincutrophil eytoplasmic antibodies
(ANCA) are uncommon in patients with PAN [37),

The diagnosis of PAN is made on the basis of biopsy or arteriography
results. Biopsics of clinically involved areas such as the peripheral nerve
or testicle reveal necrotizing imflammation Involving the medium-sized or
small arteries with abundant neutrophils, fibrinoid changes, and disruption
of the internal elastic lamina, Arteriography is most often performed of the
visceral and renal circulation, and shows miCroaneurysms, sicnoses, or
a beaded pattern with areas of arterial narrowing and dilution.

Palients with immediately life-threatening disease affecting the gastro-
ittlestinal system, heart, or central nervous system (CNS) should he
lreated wilh daily cyclophosphamide (CYC) 2 mg/kg/d and glucocorti-
cotds [38 40). In paticnts in whom the disease manilestations do not
pose un immediate threat to life or major organ lunction, glucocorticoids
alome can be considered as mitial therapy with CYC bemg added in pa-
lients who condinue to have cvidence of active disease or who arg unable
to taper prednisone [39.41]. Relapses oceur in less than 10% of patients
with PAN [39].

A PAN-like vasculitis can also be Scell in patients infected with hopatitis
B, hepatitis C or the human immunodeficiency virus (HIV) [42], In thesc set-
tings, antiviral therapy should be part of the treatinent regimen with the
goul being to conlain viral replication and favor seroconversion. To initially
gain contro] of the vasculitis, patients may tequire ghicocorticoids, along or
combined with CYC depending on the discase severity. Some investipators
also advocate the use of plasmapheresis [43-45], Once clinical improvement
is observed, immuynosuppressive therapics should be withdrawn rapidly
while antiviral treatment js continued because the virus wiil persist and
teplicate in the setling of irmmunesuppression.

The estimated 3-year survival rale of PAN with treatment s #0%. with
mortality being inflyenced by discase severity [39].

Swall vessel vasculitic diseayes

Vasculitis involving the small vessels clinically munifests in a variety of
ways that can include cutaneous vasculitis, alveolar hemorrhage, and
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glomerulonephritis. These fcalures can be scen in 2 spectrum of discases that
may have differing clinical presentalions and scverity.

Small vessel vasculitis is a prominent feature of 3 important forms of
primary systemic vasculitis. Wegener’s granulomatosis (W1, microscopic
polyangiitis (MPA), and Churg-Strauss syndrome (CS$8). Although these
disease entitics possess unique featurcs, because they share similar involve-
ment of the small vessels, glomerular histology, and the lrequent association
with ANCA, these discases have been grouped together by some investiga-
tors for the purposes of therapeutic and cpidemiologic studies.

The age of onset for the small vessel vasculitides has been an interesting
arca of epidemiologic investigalion, Although some WG series have found
a4 median age of diagnosis in the 1940°s [46,47], 2 studies from Europe found
a much older age ol disease presentation. In a study conducted in Sweden,
Tidman and colleagues [48) found a frequency peak for ANCA-associated
vasculitides in men apes 55 to 64 years. Walts and associates [49] in the
United Kingdom found the occurrence of primary systemic vasculitis to in-
crease with age with a peak in the 65- to 74-year-old age group. These expe-
ricnces underscore that the small vessel vasculitic discases should remain
a diagnostic consideration in all paticnts, regardless of age.

Wegener's granulomatosis

Wegener's granulomatosis is characterized by a granulomatous inflam-
mation involving the respiratory tract and necrotizing vasculitis affecting
the small to medivm-sized vessels in which glomerulonephritis is common
[46,47). More than 90% of patients first seek medical attenlion for Sympe
toms related to the upper or lower airways. Nasal and sinus mucosal inflam-
mation may result in nasal crusting and epistaxis with the potential for nasal
scptum perforation or collapse of the nasal bridge. A diverse range of pul-
monary radiographic abnormalities can be seen inciuding single or multipic
nodules or infiltrates, cavities, and ground glass infiltrales, Glomerulone-
phritis can be rapidly progressive and asymptomatic and is detected by
the presence of an active urine sediment with microscopic hematuria and
red blood cell casts. Although the sinuses, lungs, and kidncys are the
most frequently aflected locations, WG is a multisystern disease that can in-
voive the eyes, skin, nerve, and heart with potentially serious COTISSQUENCCH.

Wegener's granulomatosis is highly ANCA associated [50,51]. Two Lypes
of ANCA have been identificd in paticnts with a primary systemic small ves-
sel vasculitis: ANCA that target the neutrophil serine protease, proteinase 3
(PR3) that causes a cytoplusmic immunofluorescence pattern (cANCA) on
ethanol-fixed neutrophils [52] and ANCA dirceted againsl the neutrophil en-
zyme myeloperoxidase (MPQ) that gencerate a perinuclear immunofiuores-
cence pattern (pPANCA)} [53]. Approximately 75% to 90% of patienly with
active WG have PR3-ANCA, whercas 5% to 20% may have MPO-
ANCA. With the exception of patients who present with sirtus, lung, and re-
nal disease, the predictive value of ANCA s usually insufficient to render
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a diagnosis of W(, ANCA levels are not a static and will vary during the
course of a patient's illness. Although cohort studies observed that patients
with active diseasc had higher levels off ANCA compared wilh those who
were in remission [50,54], changes in sequential ANCA measurement in
an individual paticnt have not heen found to be uniformly reliable for as-
sessing disease activity or predicting retapse and should not be used to guide
treatment [35,36]. The role of ANCA in discase pathogencsis remains an
active arca of investigation {57,58].

The diagnosis of WG is usually based on the presence of characleristic
histologic findings in a clinically compatible sctting. Nonrenal tissues
show granulomatous inflammation; neerosis, often with ageregates of neu-
trophils; and ncerotizing or granulomatous vasculitis, Surgically obtained
biopsias of abnormal pulmenary parenchyma yield dizgnostic changes in
91% of cases [39]. Biopsies of the upper airways arc less invasive but find
diagnostic features only 21% of the time [60]. The characteristic renal histol-
ogy is thal of a local, scymental, necrotizing, crescenltic glomerulonephrits
with few to no immune complexes {611

The oulcome (or paticuts with W dramalically improved when Fauei
and Wolff introduced combined therapy with CYC 2 mg/kg/d and predni-
sonc 1 mg/ke/d [62,63). This regimen has reproducibly been found to induce
remission in 75% to 100% of patients with active WG [46,64,63]. After the
first 4 weeks of treatment, if there is evidence of improvement, the predni-
sone is tapered and discontinued by 6 to 12 months. In the setting of fulmi-
nant disease, methylprednisolone | g/d may be given in combination with
CYC 3 1o 4 mg/kg/d for 3 days after which time the: dosage is reduced to 2
my/kg/d [63], CYC is associated with substantial toxicity including bone mar-
Tow suppression, bladder injury, infertility, myeloproliferative disease, and
transitional cell carcinoma of the bladder {66]. To reduce the risk of toxicity,
staged Lherapeutic approaches are now used in which the duration of CYC
exposure is limited to the 3- to 6-month period required Lo induce remission,
Alter that time, QOYC is stopped and switched to azathioprine (AZAY 2 myg/
kg/d [65] or MTX 20 1o 25 mg/wk [64,67] Lo maintain remission. Mycophe-
nolate moletil 1000 mg twice a day has also been cxamined in open-label
studics and rnay be considerced for remission maintenance after CYC indyc-
tion, particularly in patients who cannot take or who have relapsed through
AZA or MTX |68,69]. In patients who have active but noun life-threatening
discase who do not have renal or hepatic contraindications, MTX 20 to 25
mg/wk Logether with prednisone, can be used to indiyce and maintain remis-
sion [70,71]. The optima! duration of maintenance therapy remains unclear
[72]. Alter initial diagnosis, maintenance therapy is often given for 2 YCUTS,
after which time if the palient remains in remission, consideration may be
given for tapering and discontinuation. For patients who have had repcated
relapses or significant irreversible organ damage from past disease, continu-
ing maintenance therapy for a longer duration may be warranted in the ab-
sence of medication side effects.
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B The use of biologic Ltherapies in W3 has been increasingly investigated. A
recent randomized, double-blind, placebo-controlled trial found that etuper-
cept was not effective in the maintenance of remnission in patients with W3
[73]. This study also suggested that the combination of tumor necrosis factor
{TNF) inhibition and CYC may heighten the risk of cancer beyond that ob-
served with CYC alone [74), Expericnce with infliximab from an open-label
study found that severe infections oceurred in 21% of paticnts, and that de-
spite continued infliximab, 20% of mitial responders experienced diseasc re-
lapse [75]. At this time, thesc collective data do not support the use of any
TNF modulatory agent in WG, Favorable results with the use of tiluximah,
an anti-CD20 B-cell depleting monoclonal antibody, have prompted fur-
ther study of this agent in WG through an ongoing randomixed trig)
[76,771. Until further experience has been gained, rituximab should not he
used in place of standard treatments that have an established efficacy,

Despite the ability to suceessfully induce remission, relapse oceurs in at
least 50% ol paticnts with WG, The ability ul‘trimcthoprim/su]famethuxazule
(T/5) 1o reduce relapse was examined | 1t a randonyized trial. Although an over-
all higher rare of relapse at 24 months was obsetved in paticnis who received
placebo compared with T#8, T/8 did not lossen relapses involving organ sys-
tems oulside of the upper airways when examined by organ system [78]. Asg
discussed later in thig teview, one of the most umportant roles for T/S in
W is in the prevention of Prewmecystis jiroveci pneumonia, In paticnts re-
ceiving MTX, 1/S can be administered salcly at prophylactic doses but should
nol be given twice daily because bone marrow SUPPCssion can oecur | 79].

Before the introduction of treatment, WG was uniformly fatal. Effective
therapy has brought the potential for long-lerm survival, although substan-
tial morbidity can still result from both the disease and its treatment,

Microscopic polvangiitis

Microscopic polyangiitis is characterized by necrotizing vasculitis with
few or no immune deposits affecting small vessels, Tt was nosolegically scp-
arated from PAN in conjunction with the Chapel Hill consensus definitions,
and limited data remain on this cutity as an independent process [3). MPA
has many similarities to WG but is eurrently said to be differentrated by the
absence of granulomatoys inflammation.

The presentation of MPA can be acule and severe, with fcaturcs inclyd-
ng glomerulonephritis, pulmogary hemorrhage, mononeuritis multiplex,
and fever [80,81), MPA is diagmosed by histologic demonstration of neero-
tizing vasculilis of the small vessels or small 1o medinm-sized arleries in
which granulomatous inflammation is absent, Biopsics of lung tissuc typi-
cally find capillariis, hemorrhage into the alveolar space, and the ahsence
of immunofiuorescence as would be seen in antiglomerular hasement menm-
brane antibody disease {(Goodpastures syndrome). The renal histology is
similar to that observed in WG in heing a focal scgmental necrolizing glo-
merulonephritis with few 1o no inmune complexes, MPA is also highly
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ANCA associated with 30% to 80% having MPO-ANCA, whereas 10% o
0% may be PRI-ANCA positive.

Patients with MPA should be treated initially with CYC 2 mg/kg/d and
prednisons 1 mg/kg/d with transition to a less toxic maintenance agent after
remission as discussed for WG [65.81,82). Relapses occur in at least 34% of
patients with MPA with the estimated S-ycar survival rate being 74% [80].

Churg-Strauss syndrome

Churg-Strauss syndrome is a rare disease cliaracterized by asthma, pe-
ripheral and tigsue cosinophilia, and necrotizing vasculitis affecting the small
to medium-sized vesscis | B3-86]. S8 has been thought of as having threc
phases: 1 prodromal phase, with allergic rhinitis and asthma, a phase chur-
acterized by peripheral eosinophilia and eosinophilic tissue infiltrates, and
ultimately vasculitic diseasc that can involve the nerve, lung, heart, gastro-
intestinal tract, and kidney. These phases may not be clinically identifiable
in all paticnts, and they often do not oceur in sequence.

Histologic features of €288 include cosinophilic tissuc infiitrates, extravas-
cular “allergic” granuloma, and small vessel necrotizing vasculitis [83), The
constellation of clinical manifestations in C88 is of great importance in the
diagnosis, because evidence of vasculitts can be difficult to establish, ANCA
are less commonly scen in CSS with 3% to 359 having PR3-ANCA and 29
to 50% having MPO-ANCA.

Prednisonc | mg/kg/d is effective for many manifestations of (88, Ra-
lapses of vasculitic discase oceyr in at least 26% of C:SS patients and asthma
often persists after remission of the vasculitis, imiting the ahility for pred-
nisoneg dosages Lo be completely tapered 184]. Tt is unclear whether an asso-
ciation cxists between leukotricne antagonists and CSS, and use of these
agents should be avoided [87]. Combined therapy with glucocorticoids
and CYC 2 mg/ke/d in €SS is reserved for patients with lite-threatening
vasculitis,

The outcome of patients with 8§ is influenced by the presence of severe
diseasc mvolving sites such as the heart, gastrointestinal tract, CNS, and
kidney. Cardiac involvement is the main cause of paticnt mortaltly and is
4 poor prognostic sign.

fsotated cutaneouy vasculitis

Cutancous vasculitis is the most commenly encountered vaseulitic man-
ifestation, Cutaneous vasculitis typically manifests as palpable purpura
but may present as necrotic papules or ulcerative lesions [88.89], Culaneous
vasculitis is histologically characterized by the presence of small vessel
inflammation within the dermis, often with leukoeytociasis,

In more than 70% of cases, cutancous vasculitis oceurs secondary to an
underlying diseasc or exposure or us 1 heralding featlyre of a primatry vascu-
litic discase [88 90]. An isolated idiopathic cutaneous vasculitis should only
be diagnoscd afler other causes hayve been ruled out. Biopsy of a skin lesion
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can confirm the presence of vasculitis and provide clues to the underiying
process through culiures and immunofluorescence studies.

The course of idiopathic cutancous vasculitis can range from a single ep-
isode to multiple protracted recurrences, und progression to a systemic vas-
culitis occurs infrequently. There are no unitformly cHective treatments for
idiopathic cutuncous vasculitis, and the lcast oxjc tréutment that provides
benefit should be used. Glucocorticoids, nonsteroidal anti-inflammatory
agents, antihistamines, dapsonc, and colchicine have been used. Because id-
iopathic cutancous vascylitis is limited to the skin, the risks of cytotoxic
agents must be weighed against the uncertain bencfits and should he
teserved for very select cases in which paticnts have severe disease that is
wiresponsive Lo other measures or when ghicocorticoid dosages cannot he
tapered,

Henoch-Sehdntein purpurg

Henoch-Schéniein purpura (HSP) is o smal] vessal vasculitis character-
ized by the presence of IgA-dominant immune deposits [917, Although
HSP predominantly affects children, with 75% of cascs ocgurring beforg
& years of age, adults can rarely be affected.,

The clinical manifestations of HSP include palpable purpurs, arihritis,
glomerulonephritis, and Bastrointestinal involvement. Less is known about
HSP in adults, although several findings suggest that a more severe clinical
syndrome may oceur, particularly with regard Lo glomerylonephritis
[92-94],

The diagnosis of HSP is established by the characieristic paltern of clin-
tcal manifestations. Skin biopsy reveals leukocytoclastic vasculitis with IzA
deposition in blood vessel walls,

Henoch-Schénlein purpura is a seli-limited condition that rarely requires
treatment. Glucocorticaids are of fo praven bencfit in skin or ropal discase
and do not appear (o lessen the likelihood of relapse. In patients with glo-
mervlonephritis who have a rising creatinine level, treatment with Cy(
and prednisonc may be considered. Qutcome data largely come from pedi-
atric series in which recurrence OCCUrS I up to 46% of cases, Discase-related
mortality occurs in only 19 o 3% of patients.

Secondary vasculitides

Vasculitis occurting secondary to an underlying discase or exposure rep-
resents a significant proportion of the vasculitis that is encountered in clin-
ical practice.

Secondary vasculitis most commonly oceurs in association with medica-
tons, malignuncies, infection, or connective tissuc diseases [88-90]. Particu-
larly in gerdatric patients, the potential for g neoplastic disease or
# medication reaction must he examined carefully in any patient who pres-
ents with a4 new cutaneous vasculitis,
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- Secondary vasculitis often is isolated Lo the skin, although systemic vas-
culitis can oceur in conjunction with 4 conncctive tissue disease, cryoglobu-
linemic vasculitis, or, rarely, in conjunction with a medication. An
increasing number of medications have been reported to cause vasculitis
in association with a positive ANCA. The agents reported to causc
ANCA-associated drug-induced vasculitis include propylthiauracil, hydral-
azine, penicillaminc, minocycline, sulfasalzine, and others [95]. The clinical
manifestalions in affecicd patients range from cutancous discase 1o glomier-
ulonephritis and pulmonary hemorrhage. In suspecied cascs, the drug
should be withdrawn, and immunosuppressive trcatment initiated bascd
on the depree of severity of the vasculitis,

Cryoglobulinemic vasculitiy

Cryoglobulins are cold-precipitable monoclonal or polyelonal immuno-
globulins, Cryoglobulinemia can be associated with a small vesscl vasculitis
charscterized by palpable purpura, arthritis, weakness, neuropathy, and
a membranoproliferative glomerulonephritis (96 .98). Cryoglobulinemic vas-
culitis most commonly oceurs in the settin £ of chronic hepatitis C viral infec-
tion (FICV), but can also be seen with plasrna cell or lymphoid neoplasns,
infection, inllammatory discases, or rarely as an idiopathic process [96].

Laboratory leatures of cryogiobulinemic vascalitis include circulating
cryoglobulins, a positive rheumatoid factor, hypocomplementemia, and an
clevated ESR. Biopsies of the skin and kidney typically ure not requircd
for diagnosis but can be uscful in showing deposition of imtumoglobulin
or complement by immunofluorascence,

Munagement of eryoglobulinemic vasculitis is directed toward treatment
of the underling disease. Antivirai therapy provides the best opportunity (or
mprovement of cryoglobulinemic vasculitis ocourring in association with
HCYV, bul long-term resolution is limited to patients who have a sustained
virologic response [98,99], Trmm unosuppressive therupies und plasmapheresis
have beent used with bricl improvement but are associated with toxicitics
that preclude them from being cffective long-lerm treatment options, Recent
studics have began to explore the use of rituximab in HCV-associated cry-
aglobulinemic vaseulitis, but further investigation is necded to understand
its sufety and efficacy in this discase f100.191].

Cryoglobulinemic vasculitis represents a chronic process in which mortal-
ity is nsually related to the underlying disease rather than the vasculitis,

Management considerations in the geriatric vasculitis patient
Tmpact of comorbid diseases |

Geriatric patients frequently will have other medical illnesscs that can in-
flucnce the signs and symptoms of a vasculitic discase. This is best exernpli- |
fied by pulmonary vasculitis in which the appearance of radiographic
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- nodules or infiltrates in un older patient may appropriately raise concern for
a neoplasm or infection, Concomitant lactors such as tobacco use, chronic
obstructive pulmonary disease, or other lung disorders may also influence
clinical and radiographic presentations.

The presence of comorbid diseases can ulso affect vasculitis care afier di-
aghosis. Worsening signs or symptoms of an underlying diseasc could have
a similar appearance to vasculitis, In a paticnt with atherosclerotic coronary
artery disease and a systemic vasculitis, new dyspnea and pulmonary infil-
trates could be related 1o a variely of causes that include congestive heart

tailure, active vaseulitis, a medication reaction, or infection,

Increased risk of medication foxicities

Treatment-related toxicities inl uence oulcome in paticnts with vasculitis
and ¢an present unigue challenges in older individuals, Awarcness, monitor-
ing, and prevention of medication side effects play an important role in min-
imizing risk in geriatric patients,

Tnfecrion

Infection is » prominent cause of morbidity and morttality in vaseylitis
patients and can develop in association with any type of imnunosuppressive
therapy. In one serics of 43 prednisone-treated GCA patients, sepsis and
other infectious complications were responsible for 6 of the 19 (32%)
ohserved fatalities scen during the study period [102]. Infection risks arc
compounded when a cytotoxic agent is used in combination with glucocor-
ticoids. Infections have heen reported to oceur in 10% o 70% of Wi pa-
Lients [46.64,65,103), and in a long-term survival study of WG patients
from the American College of Rheumatology Classification Criteria cohorr,
Matteson and colicagues [1047 found infection to he the number one cause
of death responsible for 29% of patient fatalitics,

Preumoacystis jivoreci pPreumonta is # scrious opportunistie infection that
has been found 1o oceur in approximately 10% of WG paticnts receiving
prednisone in combination with » cytoloxic agent [71,105], Although
large-scale studies in other vaseulitic discases are not available, the presence
of published case reports supgests that vasculitis patients who receive similar
Lreatment regimens are also at risk of Prcumocystis. Because of this associ-
ation, it is recommended that all patients with a vasculitic diseasc who are
receiving combined therapy with glucocorticoids and a cylotoxic agent be
given Pneumocystis prophylaxis, Rased an the cxperience in HIV and jeuke-
mia, tritncthoprim 160 mg/sulfamethoxazole 200 me 3 times weekly or tri-
methoprim 80 mg/sulfamethoxazole 400 mg daily is rccommended {106].
For paticnts with a scverc sulfa allergy, alovaquone 1500 mg daily or
inhaled pentamidine 300 mg cvery 3 to 4 weeks may be considered,

Influenza js y potentially life-threatening infection in all geriatric patients,
There has been no clear evidence to suggest that influenza immuniration hagy
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- a deleterious impact on vasculitis or its treatmnent, and i1 s therefore recam-
mended that all geriatric vasculitis patients continue 1o recejve anhwual inlly-
tnza vaccinations, Vasculitis patients should only receive inactivated
Influenza immunizations because live vaceinations are contraindicated in
immunosuppressed hosts.

Tlucocoriicoids

Glucocorticoids comprise an essential therapeutic component for almost
all forms of primary systemic vasculitis that affeet adults, In GCA, 35% to
63% of treated patients have heen lound to cxperience glucocorticoid-re-
lated toxicity [102,107]. Glucocorticoids Possess 4 broad range of potential
side effcets, many of which can occur al an increased frequency or have
grealer patentizl for clinical impact in geriatric patients,

Osleaporosis

Glucacorticoids have been well estublished to reduce bone density and by
s0 doing, place geriatric patients al greater risk of fractures 102, 107,108).
Although postmenopausal women arc subject (o the greatest risk of bone
loss, glucocorticoid-induced osleoporosis can also deveiop in men. Gluco-
corlicoid-trealed patients should undergo A bascline dual-energy x-ray ab-
sorptiometry carly in treatment with  regular moenitoring  thercafter.
Preventive measures to reduce the risk of bonc loss and fractures should
he initiated in all glucocorticoid-treated paticnts and include the use of ex-
ercise, calcium, and bisphosphonates in eligible patients and cvaluation of
the home lor fall risks.

Cataracts

Cataracts can oceur in a high percentuge of glucocorticoid-treated pa-
ticnts. In one scries of patients with W(3, 21% had glucocorticoid-related
cataracts {46]. For patients who may already have established cataract I or-
mation, progression may accelerate to the point of significantly impairing
viston. Ophthalmologic assessment at baseline and ai regular intervals cun
be useful in monitoring for cataract developtnent.

Diahetes mellingy

Glucose intolerance can develop in glucocorticoid-treated paticnts, In
onc study, patients with PMR had greater than 2 times the risk of diabetes
mellitus compured with age- and sex-matched individuals from the same
commiunity [107). Counseling regarding diet and monitoring of the scrum
glucose arc important in the care of geriatric vasculitis patients who receive
glueocorticoid trestment,

Hypertension
Hypertension is a critical cardiovaseular risk factor for complications in-
volving the heart, brain, and kidneys. The presence of renal vascular disease
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} affecting the large, medium, or small vessels and glucocorticoid treatment
increases the potential for hypertension in vasculitis patients. Management
of hypertension in geriatric patients must take into account ihe presence of
comarbid diseases, medication interactions, and the course of the vusculitic
disease and its Inanagement,

Myupathy

Myopathy can result from glucocorticoid therapy and most comnmonly
PIesents as weakness in the proximal muscles of the shoulder and hip girdle
limiting the ability to risc from a chair or go up stairs. Glucocorticoid
myopathy can be differentiated from muyscle wezkness from other cayses hy
location and the presence of nermal muscle enzymes. Muscle weakness will
characteristically improve as the glucocorticoid dosage is lowered and myy
be helped by physical therapy. If myopathy is present, caution for falls
should be raised, and a careful assessment of the home should be ynder.
taken to reduce the risk for potential injuries.

Cytotoxic therapies

For many vasculitie diseascs, optimal treatment ineludes the use of cylo-
toxic agents such as CYC, MTX, or AZA, Although these therapies each
have individual side effects, there are potential concerns that apply 1o
many of thesc agents when prescribed in geriatric patients,

Cyiopenias

Cyciophosphamide, MTX, AZA and many other eytotoxic agenls arc
suppressiva to the bone marrow., Gieriatric patients recelving cylotoxic treat-
ment may be particularly prone to the development of cytopenias, which cun
place them at risk of infection, bleeding, or anemia, in addition to caution
regarding dosing, the most important measure that can be taken to minimize
the occuerrence of Cylopenias is to parform frequent monitoring of the com-
plete blood counts. Patients receiving CYC should have their blood counts
monitared cvery 1 to 2 weeks, Rlood counts should be petflovmed in patients
recciving MTX and AZA every 1to 2 weeks during dosage adjustment and
every 4 wecks therealter,

Impact of renal function
Cyclophosphamide and MTX are both eliminated renally making under-
lying kidney function an Important parameter in dosing and protection. An
association between age and decreasing glomerular filtration rate hus been
suggested by several studies. Accurate assessment of renal function may
be confounded in older patienls by the presence of comorbid diseases, med-
ications, and low muscle mass, Depending on the clinical setling, reduction
of CYC dosage may he indicated in patients with renal insulficiency. MTX is
contraindicated in paticnts with g creatinine clcarance less than 35 mb/min
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oF serum creatining level of greater than 2.0 mg/dL, because ineffective clim-
Ination can lead to scvere toxicity. AZA is not contraindicated in renal in-
sufficiency and can be considered in the trcatment of vaseulitic discases
whete duta have shown its benefit.

Medication interactions

Medications thal are being uscd to treat another underlying disease may
have Importanl interactions with agents that are used to treat vasculitis. Al-
lopurinol inhibits the metabolism of' AZA leading to increased AZA lavels
when taken together [109,110). For patients who must remain on allopurinel]
for the treatment of gout, the dosage of AZA should be reduced by one third
Lo one quarter of the usual dosage to avoid toxicity.

As noted in the WG section, weekly MTX and 'T/8 given twice daily rep-
resents another important interaction that is associated with bone marrow
toxicity [79).

Summary

The vasculitic diseases represent a diverse range of clinical entitics that
arc linked by the presence of blood vessel inflammation. For many forms
of vasculitis, older patients comprise a significant proporlion of the affected
population, Recognition of the forms of vasculilis that may affect geriatric
patients and un appreciation of how the disease and its treatment may
unigucly affect this age group can play a meaningful role in improving pa-
tient ountcome and quality of life.
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