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PART 15
Immune-Mediated, Inflammatory, and Rheumatologic Disorders

idiopathic cutaneous vasculitis usually resolves with symptomatic
treatment, and prolonged courses of glucocorticoids uncommonly result in clinical benefit. Cytotoxic agents have not proved
to be beneficial in idiopathic cutaneous vasculitis, and their toxic
side effects generally outweigh any potential beneficial effects.
Glucocorticoids should be initiated in those systemic vasculitides
that cannot be specifically categorized or for which there is no
established standard therapy; or other immunosuppressive therapy
should be added in these diseases only if an adequate response does
not result or if remission can only be achieved and maintained with
an unacceptably toxic regimen of glucocorticoids. When remission
is achieved, one should continually attempt to taper glucocorticoids
and discontinue when possible. When using other immunosuppressive regimens, one should base the choice of agent upon the
available therapeutic data supporting efficacy in that disease, the
site and severity of organ involvement, and the toxicity profile of
the drug.
Physicians should be thoroughly aware of the toxic side effects
of therapeutic agents employed that can include both acute and
long-term complications (Table 385-4). Morbidity and mortality
can occur as a result of treatment, and strategies to monitor for
and prevent toxicity represent an essential part of patient care.
Glucocorticoids are an important part of treatment for most vasculitides but are associated with substantial toxicities. Monitoring
and prevention of glucocorticoid-induced bone loss are important
in all patients. With the use of daily cyclophosphamide, strategies
are particularly important and are directed toward minimization

Table 385-4 M
 ajor Toxic Side Effects of Drugs Used in the
Treatment of Systemic Vasculitis
Glucocorticoids
Osteoporosis
Cataracts
Glaucoma
Diabetes mellitus
Electrolyte abnormalities
Metabolic abnormalities
Suppression of inflammatory and immune
responses leading to opportunistic
infections
Cushingoid features
Cyclophosphamide
Bone marrow suppression
Cystitis
Bladder carcinoma
Gonadal suppression
Gastrointestinal intolerance
Methotrexate
Gastrointestinal intolerance
Stomatitis
Bone marrow suppression
Hepatotoxicity (may lead to fibrosis or
cirrhosis)
Azathioprine
Gastrointestinal intolerance
Bone marrow suppression
Hepatotoxicity
Rituximab
Infusion reactions
Progressive multifocal leukoencephalopathy
Mucocutaneous reactions
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Growth suppression in children
Hypertension
Avascular necrosis of bone
Myopathy
Alterations in mood
Psychosis
Pseudotumor cerebri
Peptic ulcer diathesis
Pancreatitis

Hypogammaglobulinemia
Pulmonary fibrosis
Myelodysplasia
Oncogenesis
Teratogenicity
Opportunistic infections
Pneumonitis
Teratogenicity
Opportunistic infections

Opportunistic infections
Hypersensitivity

Opportunistic infections
Hepatitis B reactivation
Tumor lysis syndrome

of bladder toxicity and prevention of leukopenia. Instructing the
patient to take cyclophosphamide all at once in the morning with
a large amount of fluid throughout the day in order to maintain a
dilute urine can reduce the risk of bladder injury. Bladder cancer
can occur several years after discontinuation of cyclophosphamide
therapy; therefore, monitoring for bladder cancer should continue
indefinitely in patients who have received cyclophosphamide. Bone
marrow suppression is an important toxicity of cyclophosphamide
and can be observed during glucocorticoid tapering or over time,
even after periods of stable measurements. Monitoring of the complete blood count every 1–2 weeks for as long as the patient receives
cyclophosphamide can effectively prevent cytopenias. Maintaining
the white blood cell (WBC) count at >3000/μL and the neutrophil
count at >1500/μL is essential to reduce the risk of life-threatening
infections.
Methotrexate and azathioprine are also associated with bone
marrow suppression, and complete blood counts should be
obtained every 1–2 weeks for the first 1–2 months after their initiation and once a month thereafter. To lessen toxicity, methotrexate is often given together with folic acid, 1 mg daily, or folinic
acid, 5–10 mg once a week 24 h following methotrexate. Prior to
initiation of azathioprine, thiopurine methyltransferase (TPMT),
an enzyme involved in the metabolism of azathioprine, should be
assayed because inadequate levels may result in severe cytopenia.
Infection represents a significant toxicity for all vasculitis
patients treated with immunosuppressive therapy. Infections
with Pneumocystis jiroveci and certain fungi can be seen even
in the face of WBCs that are within normal limits, particularly
in patients receiving glucocorticoids. All vasculitis patients who
are receiving daily glucocorticoids in combination with another
immunosuppressive agent should receive trimethoprim-sulfamethoxazole (TMP-SMX) or another prophylactic therapy to prevent P. jiroveci infection.
Finally, it should be emphasized that each patient is unique and
requires individual decision-making. The above outline should
serve as a framework to guide therapeutic approaches; however,
flexibility should be practiced in order to provide maximal therapeutic efficacy with minimal toxic side effects in each patient.

GRANULOMATOSIS WITH POLYANGIITIS (WEGENER’S)
DEFINITION
Granulomatosis with polyangiitis (Wegener’s) is a distinct clinicopathologic entity characterized by granulomatous vasculitis of the upper and
lower respiratory tracts together with glomerulonephritis. In addition,
variable degrees of disseminated vasculitis involving both small arteries and veins may occur.
INCIDENCE AND PREVALENCE
Granulomatosis with polyangiitis (Wegener’s) is an uncommon disease with an estimated prevalence of 3 per 100,000. It is extremely rare
in blacks compared with whites; the male-to-female ratio is 1:1. The
disease can be seen at any age; ∼15% of patients are <19 years of age,
but only rarely does the disease occur before adolescence; the mean age
of onset is ∼40 years.
PATHOLOGY AND PATHOGENESIS
The histopathologic hallmarks of granulomatosis with polyangiitis
(Wegener’s) are necrotizing vasculitis of small arteries and veins
together with granuloma formation, which may be either intravascular
or extravascular (Fig. 385-2). Lung involvement typically appears as
multiple, bilateral, nodular cavitary infiltrates (Fig. 385-3), which on
biopsy almost invariably reveal the typical necrotizing granulomatous
vasculitis. Upper airway lesions, particularly those in the sinuses and
nasopharynx, typically reveal inflammation, necrosis, and granuloma
formation, with or without vasculitis.
In its earliest form, renal involvement is characterized by a focal
and segmental glomerulitis that may evolve into a rapidly progressive
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