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Abstract

Granulomatosis with polyangiitis (GPA) previously known as Wegener’s granulomatosis is one of the forms of idiopathic
systemic vasculitis. There is very scanty data available on GPA in Asian and Indian population. We studied data of 60 patients
from southern India, diagnosed with GPA to describe the physical characteristics, the treatment, and outcome. Patients who
fulfilled any two of the four criteria proposed by the American College of Rheumatology, and those with clinical features
of GPA with ANCA positivity and histopathological confirmation, were included in the study. Disease activity and damage
were assessed by Birmingham Vasculitis Activity Score v. 3 (BVAS v. 3) and Vasculitis Damage Index (VDI), respectively.
Relapses were defined as recurrence of GPA of sufficient severity to require treatment or increase in the dose of treatment
on a patient who was previously stable. Out of 60 patients, initial BVAS evaluation showed that 57 (95%) patients had severe
disease and 3 (5%) patients had limited disease where median BVAS was 21.5 (range 17-44). Follow-up BVAS evaluation
for severe disease showed that 13 (22.8%) patients continued with severe disease of which 9 patients did not survive, 24
(42.3%) had remission, 11 (19.2%) had persistent disease, and 9 (15.7%) were lost to follow-up. The mean VDI score was
2.5 + 2. Renal involvement was established in 42 (70%) patients. Upper and lower respiratory involvement was seen in 38
(63%) patients. Nervous system involvement was noted in the 15 (25%) patients. Articular manifestations were seen in 16
(27%) patients. Diverse clinical manifestation delay early diagnosis and treatment of this potentially treatable vasculitis.
Focused approach could expedite early diagnosis and can reduce the mortality.
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Introduction

Granulomatosis with polyangiitis (GPA) is an idiopathic
necrotizing systemic vasculitis affecting small- and medium-
sized blood vessels. Most patients have circulating anti-
neutrophil cytoplasmic antibodies (ANCA) directed against
proteinase 3 (PR3) [1].

The conventional treatment for severe GPA con-
sists of combination of cyclophosphamide (CYC) and
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glucocorticoids. With this treatment regimen, initial
remission rates of 70-90% have been reported [2—4]. The
remaining patients have persistent disease activity, and 50%
of those who achieve initial remission will relapse within
2 years of diagnosis [7-9].

Lugmani et al. [5] reports a ninefold increased risk of
death in GPA compared with the general population in the
first year of illness. Infection, active vasculitis, and acute
kidney injury appear to be the leading causes of mortality
during this time. Simultaneous renal and respiratory tract
involvements are associated with the highest early death risk
[6], suggesting that multi-organ involvement at initial pres-
entation confers poor prognosis (Figs. 1, 2).

Yegin et al. [7] in their retrospective analysis for activity and
damage in granulomatosis with polyangiitis assessed that the
baseline damage was associated with longer diagnostic delay
and poor renal function. They emphasized on initial phase of
the disease as the most crucial period for mortality and accu-
mulated damage. These assessments can be performed using
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Fig. 1 Cavitatory lesions

Fig.2 Nodular lesions

Birmingham Vasculitis Activity Score for GPA (BVAS/GPA)
and for permanent organ damage by the Vasculitis Damage
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Index (VDI). These tools facilitate the selection of appropri-
ate treatment.

Though we have sufficient information on the initial clini-
cal presentations, the variable manifestations due to its mul-
tisystem involvement often delay the early diagnosis and
treatment of this potentially treatable vasculitis. Considering
the morbidity and mortality of this progressive vasculitis,
knowledge of the various modes of presentation in various
geographic regions is the key to early diagnosis and treat-
ment. There is scarcity of data on GPA in Asian and Indian
population and particularly none from Karnataka region.
The aim of this study was to describe the clinical character-
istics, the treatment, and outcome of patients with GPA from
southern Karnataka, India.

Materials and methods

In this retrospective chart analysis, patients who fulfilled
any two of the four criteria proposed by the American Col-
lege of Rheumatology (ACR) [8] were included. All those
with clinical features of GPA with ANCA positivity or his-
topathological confirmation were also included in the study.
All other systemic vasculitides were carefully excluded from
this analysis.

The clinical data of patients who fulfilled the selection
criteria and received treatment for GPA between 2002 and
2012 from the Department of Clinical Immunology & Rheu-
matology and Nephrology of St. John’s Medical College
Hospital were analyzed. Data were analyzed in September
2013.

ANCA were tested by indirect immunofluorescence assay
and reported as cANCA or pANCA. Chest X-ray and com-
puterized tomography were performed to confirm pulmo-
nary nodules cavities and infiltrates. Biopsy of various sites
like kidney, skin, lung, nasal cavity, nerves palate mastoid
antrum was performed. Biopsy specimens were subjected to
conventional histopathology and direct immunofluorescent
staining whichever relevant.

Disease activity was assessed by Birmingham Vasculitis
Activity Score v. 3 (BVAS v. 3). BVAS v. 3 was applied at
baseline and during the last follow-up using online calcula-
tor available on http://www.vasculitis.org/. [9]. The Vascu-
litis Damage Index (VDI) [10] was executed for all patients.
Relapses were defined as recurrence of GPA of sufficient
severity to require treatment or increase the dose of treat-
ment on a patient who was previously stable.

Results

A total of 60 patients (35 males and 25 females) were diag-
nosed with GPA over a period of 10 years (2002-2012).
Forty-eight (80%) patients fulfilled the ACR criteria, and
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the rest were treated as GPA in view of ANCA positivity
and/or histopathological evidence in appropriate clinical set-
ting. The mean age at diagnosis was 44 years (range 16-85).
There was a male preponderance in this cohort (1.4:1). Fifty-
one (82%) patients were followed up for mean duration of
56 months (4 months to 11 years), and 9 (18%) were lost
to follow-up. ANCA were positive in 56 cases of which 52
(93%) were cANCA positive and 4 (7%) were pANCA posi-
tive, and two patients exhibited dual positivity.

The spectrum of clinical manifestations at presentation
and during the course of disease is illustrated in Table 1.
Fever and fatigue as a nonspecific complaint was noted in
80% of the patients. The predominant system involved was
renal followed by respiratory system.

Out of 60 patients, initial BVAS assessment showed that
57 (95%) patients had severe disease, while only three (5%)
patients had limited disease where median BVAS was 21.5
(range 17-44). In follow-up BVAS evaluation for severe dis-
ease, 13 (22.8%) patients continued with severe disease of
which nine patients did not survive, 24 (42.3%) had remis-
sion, 11 (19.2%) had persistent disease, and 9 (15.7%) were
lost to follow-up. The mean VDI Score was 2.5 + 2.

System involvement

Multi-organ involvement is frequently observed in GPA
patients. We noted single-organ involvement in only 20
out of over 60 patients (8 renal alone, 4 respiratory tracts
alone). All others had multiple organs involved by the dis-
ease process, the most common being renal and respiratory
dual involvement. Seven patients had three or more organ
system involvement.

Renal involvement

Renal involvement was established in 42 (70%) patients.
Twenty-eight (66.6%) patients had rapidly progressive
glomerulonephritis (RPGN). Nephrotic syndrome was pre-
sent in 8 (19%), and 7 (16%) had asymptomatic urinary
sediments.

All patients with renal involvement had hematuria. Mac-
roscopic hematuria was seen in 5 (11%), and 37 (89%) had
microscopic hematuria. Hypertension was present in all 42
(100%) patients with renal disease. Mean creatinine of this
subgroup at presentation was 4.5 mg/dl (range from 2 to
10 mg/dl).

Thirty-four (80%) patients underwent renal biopsy. Histo-
pathological findings included crescents, glomerulonephri-
tis, and fibrinoid necrosis in 24 (70.5%), mesangio-prolifer-
ative glomerulonephritis in 7 (20.5%), and 3 (9%) showed
granuloma formation.

Follow-up of the 28 (66%) of subjects with RPGN showed
that 19 (67.8%) progressed to end-stage renal disease
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Table 1 Clinical manifestations
System and symptoms n (%)
Constitutional symptoms* 48 (80%)
Renal involvement 42 (70%)
Hypertension 42 (100%)
Microscopic hematuria 37 (89%)
Hypertension 42 (100%)
Rapidly progressive renal failure 28 (66%)
Nephrotic syndrome 8 (19%)
Macroscopic hematuria 5(11%)
Asymptomatic urinary sediments 7 (16%)
Respiratory involvement 38 (63%)
Cough 14 (36%)
Dyspnea 8 21%)
Hemoptysis 6 (16%)
Nasal discharge 5(13%)
Chronic sinusitis 4 (11%)
Ear discharge 2 (5%)
Palate and nasal perforation 2 (5%)
Diffuse alveolar hemorrhage 2 (5%)
Chest X-ray and CT 28 (47%)
Cavities 8 (29%)
Nodules 6 (21%)
Mucocutaneous lesions™** 29 (48%)
Articular manifestation 16 (26%)
Neurological involvement 15 (25%)
Peripheral neuropathy 7 (46%)
Mononeuritis multiplex 4 (27%)
Foot drop 3 (20%)
Stroke 1 (7%)
Ocular 7 (11%)
Iritis 3 (42%)
Uveitis 3 (42%)
Cornea melting 1(16%)
Cardiac™*** 1(1.6%)

*Constitutional symptoms include fever, weight loss, and fatigue

**Mucocutaneous lesions included oral and cutaneous ulcers, cutane-
ous infarcts, and vasculitic lesions of the skin

*##**Cardiac involvement—intracardiac mass

(ESRD), 6 (21.4%) required interim hemodialysis (HD),
and only 3 (10.8%) recovered with treatment. Among the
19 patients who progressed to ESRD, 17 (89.4%) requiring
long-term dialysis and 2 (10.6%) patients underwent renal
transplant. Nine (53%) patients with ESRD expired due to
either progressive disease or complications of treatment.

Respiratory tract involvement

Upper and lower respiratory involvement was noted in 38
(63%) subjects. Cough in 14 (36%) patients was the most
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common symptom followed by hemoptysis in 6 (16%)
patients. The other symptoms included dyspnea in 8 (21%),
nasal discharge in 5 (13%), chronic sinusitis in 4 (11%), ear
discharge in 2 (5%) patients. Nasal palate syndrome was
seen in 2 (5%) patients. Saddle nose and subglottic stenosis
were not noted in any. Diffuse alveolar hemorrhage was seen
in 2 (5%), and both required plasmapheresis.

Of the 38 patients with respiratory involvement, 28
patients had abnormal chest radiology at presentation.
Radiological findings included infiltrates 14 (50%), cavi-
ties 8 (29%), and nodules in 6 (21%). Six (16%) patients
were treated for pulmonary tuberculosis before a diagnosis
of GPA was made.

Lung biopsies were performed in 7 (18%) patients, and
granuloma was seen in 2 (5%) biopsies. Five (13%) biopsies
from the upper respiratory tract and one from the mastoid
antrum also showed granuloma formation.

Nervous system disease

Nervous system involvement was noted in the 15 (25%)
patients. Neurological manifestation in the form of periph-
eral neuropathy was seen in 7 (46%), 4 (27%) had monon-
euritis multiplex, 3 (20%) had foot drop, and 1 (7%) had
stroke as an initial presentation. Nerve conduction studies
showed sensory motor involvement as the most common
abnormality.

Four (26%) patients underwent nerve biopsies with evi-
dence of vasculitis in two.

Other system involvement

Articular manifestations were seen in 16 (27%) patients. Skin
rashes, oral ulcer, and gangrene were observed in 29 (32%)
patients. Of the 9 (31%) dermal biopsies, 2 (7%) showed
leukocytoclastic vasculitis, and others were nonspecific.

In our cohort, we had a patient with intracardiac mass
which was resected, and biopsy showed granuloma sugges-
tive of GPA.

Histopathology

A large number of biopsies were performed in this cohort.
Based on clinical grounds, 65 biopsies from various sites
were performed. However, only 12 biopsies showed granu-
loma, and majority of yield was from upper respiratory tract
followed by those from the kidney (Table 2).

Treatment regimens
All the patients were induced with intravenous methyl

prednisone 1 g/day for 3 days followed by 1-2 mg/kg/day
of oral steroids. Majority of patients (n = 50) received
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750 mg/m? cyclophosphamide as monthly pulse. Metho-
trexate, azathioprine, and mycophenolate mofetil were
used for remission maintenance, and IVIG and plasma-
pheresis were used in two patients each. Cotrimoxazole
prophylaxis was used in all patients. All the treatments
administered are represented in Table 3.

Complications and mortality

Forty-four (73%) patients had one or more complica-
tions. The most common complication noted during the
study period was infections in 30 (68%) patients followed
by blood dyscrasias in 22 (50%) patients. In all patients
with infection, one or more bacterial infections were con-
firmed. Mucocutaneous candidiasis was noted in 18 (41%)
patients, and dermatomal herpes zoster was documented
in 6 (14%) patients. In addition, cytomegalovirus (CMV)
colitis was noted in one and BK virus infection in a renal
transplant recipient. Among the blood dyscrasias, anemia
was noted in two-third of patients and 7 (32%) had pancy-
topenia. Rarer complications included seizures in 2 (5%),
congestive cardiac failure in 2 (5%), and carcinoma breast
in 1 (2%) patient.

At the time of this data analysis in September 2013, out
of the 60 patients, 51 (85%) patients were followed up for a
mean duration of 56 months ranging from 4 to 11 months.
Nine (15%) were lost to follow-up, and hence their out-
come was unknown. Twenty-four patients achieved remis-
sion of which eight patients suffered relapse. Out of 42
patients with renal GPA, 25 (42%) patients required initial
dialysis, and 17 (28%) patients were dialysis dependent.

Mortality related to GPA or its treatment occurred in
11 (18%) patients (Table 4). ESRD was the most com-
mon cause of death seen in 9 (82%) patients. Two (18%)
patients died of diffuse alveolar hemorrhage.

Table 2 Biopsies at various
sites

Biopsy site n =60
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Table 3 Treatments and
complications
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Induction treatment n % Complications during treatment—rn (44)
Steroids 60 100 Infections
IV cyclophosphamide 50 83.3 Bacterial infections and sepsis—30
Oral cyclophosphamide 8 13 Candidiasis—18
IVIG 3.33 H Zoster—6
Plasmapheresis 2 3.33 Anemia—15

Pancytopenia—7

Alveolar hemorrhages—2
Seizures—2

Congestive cardiac failure—2
CA Breast—1

Others

Cushingoid habitus

Hair loss

Acne

Table 4 Causes of death Causes of death

n (%) involvement

Causes of death

ESRD
Pulmonary
Infection (sepsis)

9 (82%) 1—ESRO + Pancytopenia and sepsis
4 (36) 2—Relapse with LRTI and sepsis
3127%) 3—Diffuse alveolar hemorrhage with

ESRD (treated with plasmapher-
esis)

4—Leucopenia with ESRD
5—Diffuse alveolar hemorrhage
6—Perinephric hematoma + ESRD
7—Sepsis with ARDS + ESRD
8—ESRD

9—Pancytopenia + Sepsis + ESRD
10—ESRD

11—ESRD

Discussion

GPA is a systemic inflammatory disease histologically
characterized by the presence of granulomas, necrosis,
and vasculitis. While GPA typically affects the upper and
lower respiratory tracts as well as the kidneys, any organ
system can be involved. The disease has been associated
with significant mortality and morbidity if untreated. The
aim of this data review is to give a comprehensive report
of the clinical presentation, diagnosis and treatment of
more than a decade experience in our institution which is
a referral hospital catering to the South Indian population.
Sixty cases over a period of 10 years from a single insti-
tution are much higher compared to the other series from
India [11, 12] and international [2, 13—18] data (Table 5).
The high numbers could reflect the referral bias, high
index of suspicion, and improved diagnostic modalities.

Duration of symptoms before diagnosis was made was
4.5 (0-32) months which is much shorter than the series
reported by Hoffman et al. [2] which was 15 months
(0-120). Early diagnosis reflects better knowledge base and
diagnostic facility availability in this part of our country. To
further reduce the mortality and morbidity, the time taken
for diagnosing needs to be shortened. Reasons analyzed for
this delay are attributed to the variable clinical manifestation
masquerading as the other common diseases.

Renal involvement in GPA is known to be prevalent in
Caucasian reports, 70% by Reinhold-Keller et al. [18] and
80% by Pierrot-Deseilligny Despujol et al. [19]. Our series
also has a similar frequency of renal involvement. Crescen-
tic glomerulonephritis with fibrinoid necrosis was dominant
in our group of patients (70.5%) followed by Mesangio-
proliferative glomerulonephritis seen in 20.5% patients.
Clinical presentation as RPGN (28/38-66%) of those with
renal GPA was the most common manifestation with 45% of
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Table 5 Comparison of published citations

Fauci et al. Hoffman Bambery Kumaretal. Kolding-  Kimetal. Reinhold- Holle et al. Present
[13] etal. [2] etal. [11] [12] snesetal. [17] Kelleretal. [14] series (India
[15] [18] 2014)
Number (n) 85 158 18 25 55 45 155 445 60
Duration of 21 24 25 12 15 26 27 36 14
analysis
(years)
Age (mean) 40.6 41 41.5 335 50 51.2 48 51 44
M:F ratio 1.3:1 1:1 1:1 1:1.7 1.6:1 1:1.3 1:1.04 1:1 1.4:1
Age—range 14-75 9-78 16-75 17-60 10-84 13.6-74.4 13-74 12-85 16-85
Mean duration of follow-up
(in months)  — - - 60 - 67.4 84 72 56
Range - - - 4-132 - 0.5-318.4 - 4-132
Duration of symptoms before diagnosis (months)
Mean 15 8 5.5 6 22 - - 4.5
Range 0-120 1-36 0.5-30 1-102 0-271 - - 0-32
Clinical features (in percentage)
Constitu- 34 23 89 64 85 88 - - 80
tional/fever
Upper res- 94 92 83 84 80 91.1 93 98 21
piratory—
(nasophar-
ynx/sinuses
and ear)
Lower res- 94 90 78 84 60 66.6 55 60 63
piratory
Renal 85 77 39 72 76 40 54 60 70
Neurological 22 23 28 4 35 37.7 21 33 25
Articular 67 67 55 44 64 355 61 73 27
Ocular 58 15 39 64 38 40 40 40 11
Cardiac 12 6 - 4 15 - 13 11 1
Mucocutane- 45 46 39 32 31 28.8 21 26 48
ous
ANCA + VE - 88 - 70 88 64.4 84 81 93
Mortality 11.7 20 50 - 0.2 22 14 10 18
VDI score - - - - - 35+2 - - 25+2
BVAS - - - 23 (4-46) 13.1 (4-22) - - 21.5 (17-44)

these progressing to ESRD. Forty-seven percent (9/19) with
ESRD expired on follow-up suggesting as the most common
cause of mortality.

Upper and lower respiratory involvement was seen in 63%
of the patients which was much lower than the series from
western and Asian data [12, 14, 15].

GPA can present diagnostic difficulties for the clinician as
there can be considerable overlap in features with tubercu-
losis (TB) [21]. Trying to clinically differentiate GPA from
TB can be challenging due to the overlapping manifesta-
tions. Lesions can be radiologically similar on lung imag-
ing [20], and autoantibodies classically used to diagnose
GPA can also be positive in TB [21, 22]. Therefore, caution
should be applied in interpreting results, especially in high
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TB burden areas. In present study, six patients were initiated
on anti-tuberculosis treatment based on the X-ray findings,
highlighting the need for investigating for vasculitis in tuber-
culosis non-responders.

Neurological involvement was similar to those of the other
series; however, ocular, articular, and cutaneous manifestations
were much lesser compared to the studies across the globe.

In 1982, the role of ANCAs was first described as an
aid in the diagnosis of Wegener’s granulomatosis [23]. We
had a higher frequency (93%) of positivity compared to the
other series.

Treatment decisions were based on severity of the ini-
tial manifestations, presence of comorbidities, and coexist-
ing infections. Patient’s financial affordability status and
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distance of residence from our hospital also confounded
treatment regimens offered. Untreated generalized or severe
GPA typically carries a dismal prognosis, with up to 90%
of patients dying within 2 years, usually of renal failure and
sepsis. Even non-renal GPA carries a mortality rate of up to
40% [24]. The overall mortality rate of 18% in our series is
comparable to other studies. However, 15% of the patients
were lost to follow-up, causing a false low mortality. Among
the 11 patients who expired, 9 had ESRD. In Anderson’s
review [25] of 256 cases, 26% died of renal failure compared
to 22% in the present series. This could suggest quicker diag-
nosis and better supportive care available in the last decade.

Conclusion

Diverse clinical manifestation delay early diagnosis and
treatment of this potentially treatable vasculitis. The most
common misleading diagnosis is tuberculosis. Sputum AFB
negativity and persisting radiologic abnormalities should
prompt ANCA and lung biopsy which could expedite early
diagnosis. High BVAS at presentation is contributed by
either aggressive disease or delayed diagnosis. Nevertheless,
this definitely contributed to poor outcome in our patients.
Renal involvement carried a poor prognosis, and a high
mortality was noted in this subgroup in our study. Delayed
diagnosis leads to death due to extensive vasculitis and renal
failure. Infection remains a main cause of morbidity. Even
though, this disease is typically associated with granuloma
formation, and in our study only 12 of 65 biopsy specimens
showed evidence of granulomatosis.
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