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Abstract: The aim of this study was to evaluate the clinical course of patients
with Wegener’s granulomatosis (WG) with renal involvement, to examine histopatolo-
gical form seen in renal biopsies and present follow-up of the patients.

A retrospective analysis was carried out of 18 patients presenting with WG and
active renal disease at the University Nephrology Department, Ss. Cyril and Methodius
University, Skopje, R. Macedonia. All patients were ANCA positive and had a percuta-
neous renal biopsy taken on their admission.

12 patients were male, 6 female, aged 48.61 = 13.77 (M £ SD). All had extra-
renal symptoms prior to admission. Oligoanuria was present in 7/18 (38.9%) of the
patients, serum urea levels of the whole group were 40.67 + 18.13 mmol/I(M £ SD) and
for serum creatinine 691.06 + 384.93 pumol/l (M £ SD). Necrotizing glomerulonephritis
with crescents was present in 11/18 (61.11%) of the patients, the others presented dif-
fuse proliferative extracapillary glomerulonephritis. All patients were treated with ste-
roids and cyclophosphamide, and plasmapheresis was performed in 7/18 (38.9%) of the
patients. Probability rate for surviving after one month was 0.6111 and after three months
0.3889 (Kaplan-Meier).

The current treatment of WG in our study did not prevent serious complica-
tions and development of ESRD in a large number of our patients. This systemic disor-
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der is still a serious problem and early diagnosis and alternative strategies for the mana-
gement of the disease will be an important objective for further studies.

Key words: Wegener’s granulomatosis, renal histopathology, crescents, necrotizing
glomerulonephritis, granulomatous inflammation, clinical course.

Introduction

Wegener’s granulomatosis (WG) was first distinguished as a clinical
entity by Friedrich Wegener in 1936, but the first well-explained cases of WG
were described between 1947 and 1958 as "an illness characterized by symp-
toms of progressive ulceration in the respiratory tract together with signs of
widespread inflammatory disease, histological examination of material from
each shows disseminated granulomata, most common in the respiratory tract
and kidneys, and widespread vascular lesions similar to polyarteritis nodosa" [1,
2]. It is now clear that WG is a rare disease characterized by disseminated gra-
nulomatous vasculitis which primarily affects the upper and lower respiratory
tract and the kidneys [3—11]. Other organ systems can also be affected, inclu-
ding eyes, ears, skin, joints, bones, salivary glands, thyroid, heart, liver, colon
and intestinum [12-22]. Systemic clinical features (fever, fatigue, arthralgias)
similar to those present in viral diseases can also be found. The epidemiology of
WG is largely unknown, the incidence is low, and it seems that the disease is
more frequent in the northern countries [6, 8, 9, 11, 23-26].

Antineutrophil cytoplasmic antibodies (ANCA), a new family of auto-
antibodies directed against various components of the neutrophil cytoplasm, are
now regarded as a serological marker for renal-limited necrotizing and crescen-
tic glomerulonephritis or associated with systemic vasculitis such as WG or
other vasculitides [27-31]. The disease in WG runs a rapidly progressive course
which usually leads to death within a few months (sometimes within weeks or
days) unless treated with immunosuppressive therapy. The manifestation of WG
in the kidneys leads to a rapid progressive glomerulonephritis with extracapil-
lary and intracapillary proliferation or necrotizing glomerulonephritis with cel-
lular and fibrous crescents [1, 11, 25, 28, 29, 30, 32]. Prior to the introduction of
dialysis, uraemia was the main cause of death in these patients. Using cyclo-
phosphamide and steroids, the patients can be successfully treated with a 5-year
survival rate between 60 and 90%. Nevertheless, 20-60% of the patients with
renal involvement and elevated creatinine at the start of immunosuppressive
therapy develop end-stage renal disease during a period of 5 years [33-39].

The disease is rare in the Republic of Macedonia (2 000,000 people),
with frequency increasing during the past few years. In this study we retro-
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spectively analysed 18 (12 male and 6 female) patients with WG, documented
histologically, with respect to patient survival. We studied the organ pattern
involved and the response to treatment.

Patients and methods

Patient selection

The diagnostic criteria, taking into account the definition of the Interna-
tional Consensus Conference at Chapel Hill for WG, were a typical presentation
with involvement of the upper/lower respiratory tract (all our patients had pul-
monary granuloma), positive ANCA and granulomatous inflammation in the
histology (renal histopathology in our study) [9].

Methods

Antineutrophil cytoplasmic autoantibodies (ANCA) were tested by indi-
rect immunofluorescence and with ELISA using proteinase 3 and myelopero-
xidase as antigens.

Pulmonary granuloma were confirmed using chest radiography and com-
puterized tomography, presenting as nodules, cavities or infiltrates.

Renal biopsy was performed in all presented patients, using the stan-
dard procedure for preparing renal biopsy specimens for optical and immuno-
fluorescence microscopy. Diffuse proliferative glomerulonephritis with cres-
cents, or necrotizing pauci-immune glomerulonephritis with interstitial granu-
loma, were confirmed in all presented cases.

All clinical data about pulmonary and renal involvement (and the other
affected organs) were obtained from in-patient and out-patient files.

Treatment included a high dose of steroids (pulse therapy with methyl-
prednisolone i.v. 0.5-1gr daily over three consecutive days, continuing with
prednisone orally 0.5mg/kg daily) and pulse therapy with cyclophosphamide
0.5—1gr daily at the start, and after the first and third week. Plasmapheresis was
performed in some patients with severe clinical features using a regime of 2 1
exchanges per day with replacement by fresh frozen plasma. The number of
plasma exchanges depended on the severity of the disease. The dose of predni-
sone was reduced to 20mg/day by 3 months. Cyclophosphamide pulses were
continued monthly during the first 6 months, and every three months later, du-
ring the first year.

The whole follow-up period for the patients who survived the initial
attack of the disease was 2 months — 8 years.

Relapses were defined as recurrence of WG organ involvement of
sufficient severity to require treatment.
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Statistics

The values are given as the mean + standard deviation (M + SD). The
survival rates were calculated according to Kaplan-Meier.

Results
Table 1
Clinical features at presentation (excluding renal involvement)
Duration
Patient Sex Age Extrarenal clinical features prior to
admission

1. female 32 fever, sinusitis, cough 6 months
2. male 62  cough, haemoptysis one month
3. male 47  fever, weakness, cough one month
4. female 41  fever, weight loss, sinusitis, arthralgia,

necrosis of the adipose tissue of legs 4 months
5. male 58  cough, haemoptysis 2 weeks
6. male 55  periodical cough and haemoptysis one year
7. male 55  weight loss, arthralgia 3 months
8. male 36  sinusitis, otitis, cough, dyspnoea, attacks of

extensive gastrointestinal bleeding 4 months
9. male 55  fever, dyspnoea 6 months
10. female 66  cough 2 months
11. male 63  fever, cough, dyspnoea laringeal pain one week
12. male 52 cough, dyspnoea, haemoptysis 2 months
13. female 49  cough, haemoptysis one month
14. male 68  cough, dyspnoea one month
15. female 47  weight loss 4 months

cough, dyspnoea, haemoptysis one week
16. female 29  cough, granuloma in adipose tissue of legs 4 months
17. male 19 fever, arthralgias, dyspnoea, cough,

haemoptysis 2 weeks
18. male 56  cough, dyspnoea one week

12 patients were male, 6 female, aged 19-68 years, 48.61 + 13.79 (M +
SD). It seems that the female patients were younger, but because of the small
number of patients this fact was not confirmed. Symptoms of the upper and lower
respiratory system, as first clinical signs, were present in 17/18 (94.4%) of the
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patients, systemic clinical features (fatigue, fever, arthralgia) in 8/18 (44.44%), nec-
rosis of the adipose tissue of the legs (2/18, 11.11%) and extensive gastrointestinal
bleeding because of the ulcerated granulomata of the gastrointestinal system (1/18,
5.56%) were rare. The period of duration of the extrarenal symptoms was variable,
between one week and 6 months, 2.61 +2.51 (M £ SD) months.

Figure 1- Computerized tomography Figure 2 — Large excavated pulmonary
of the chest with visible granulomata granuloma on chest CT

<
#
4

Figure 3 — Chest radiography: large Figure 4 — Chest radiography: diffuse
paracardial excavated granuloma pulmonary infiltration
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Table 2
Renal disorders at admission
Serum levels Serum N .
Patient | Oligoanuria of urea creatinine Proteinuria Haematur'la/
mmol/l umol/l g/d erythruria
1. - 34,3 362 1,04 +
2. - 27,1 741 1,24 +
3. - 18,6 433 0.17 -
4, - 32,8 392 2,4 +
5. + 56 939 - +
6. + 65 761 - +
7. - 17,6 348 4.5 +
8. + 30,5 872 - +
9. - 41 1116 2,28 +
10. - 20,9 265 0,28 +
11. + 70 1704 - -
12. - 56,3 801 1,7 +
13. - 39 611 5,15 +
14. + 37 300 2,8 +
15. - 40 1144 1,67 +
16. 19 310 1,8 +
17. + 76,8 1100 - +
18. + 39 780 - +

e Proteinuria was not measured in patients with daily urine output less than 200 ml
(patients: 5, 6, 8, 11, 14, 17 and 18).

Oligoanuria with acute renal failure was present in 7/18 (38.9%) of the
patients at admission, serum levels of urea of the whole group at the start of
treatment were 40.67 + 18.13 mmol/l (M + SD) and for serum creatinine
691.06 + 384.93 pumol/l (M £ SD). In patients with daily urine output more
than 200 ml proteinuria ranged from normal value (patient 3) to nephrotic ran-
ges (patients 7, 13).
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Table 3
Renal histopathological features, histopathological examinations
of other tissues if done
Patient Form Renal Other organs
of glomerulonephritis granuloma and systems
1. Necrotizing GN with + —
crescents
2. Diffuse proliferative GN + -
with crescents
3. Necrotizing GN with + -
crescents
4. Diffuse proliferative GN + Granulomatous inflam-
with crescents mation of skin with necrosis
5. Necrotizing GN with + -
crescents
6. Diffuse proliferative with + —
crescents
7. Necrotizing GN with + -
crescents
8. Diffuse proliferative GN + Granulomatous inflam-
with crescents mation detected in biopsies
of the gastrointestinal
system (gastric and colonic
granulomata)
9. Necrotizing GN with + —
crescents
10. Necrotizing GN with + -
crescents
11. Necrotizing GN with + -
crescents
12. Necrotizing GN with + -
crescents
13. Diffuse proliferative GN + —
with crescents
14. Necrotizing GN with + -
crescents
15. Necrotizing GN with + -
crescents
16. Diffuse proliferative GN + -
with crescents
17. Diffuse proliferative GN + -
with crescents
18. Necrotizing GN with + —
crescents
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Necrotizing glomerulonephritis with crescents was present in 11/18
(61.11%) of the patients, the others presented diffuse proliferative extracapillary
glomerulonephritis. Renal granulomata (as an inclusion criterion) were present
in all cases. Histological examination of other tissues was performed in two
patients (patients 4 and 8).

- .‘._ 28 (g dorm

Figure 5 — Fibrinoid necrosis Figure 6 — Granulomatous change
("sun-burst" lesion) in affected of affected glomerulus (HE, x 400)

glomerulus (HE, x 200)

P S

Figure 7 — Giant cell in interstitial Figure 8 — Interstitial granuloma
granuloma (HE, x 400) (HE, x 200)
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Table 4
Response to treatment and follow-up
Patient Treatment Response Follow-up Outcome
to treatment period
1. steroids remission of 6 months without
cyclophosphamide pulmonary progression
involvement of renal
involvement
2. steroids remission of 1 year complete
cylophosphamide pulmonary and renal remission
involvement
3. steroids remission of 8 months complete
cyclophosphamide  pulmonary and renal remission
involvement
4. steroids remission of 3 months progression
cyclophosphamide pulmonary to ESRD
involvement
5. steroids without response,
cyclophosphamide death because of
failure of respiratory
system
6. steroids remission of 2 months improvement
cyclophosphamide pulmonary of renal failure
involvement
7. steroids remission of
cyclophosphamide pulmonary
involvement but
progression to ESRD
8. steroids, PE remission of 1 year improvement
cyclophosphamide pulmonary of renal
involvement failure,
relapses of
disease of the
gastrointestinal
system
9. steroids, PE partial remission of 1 year progression
cyclophosphamide pulmonary to ESRD
involvement persistent
pulmonary
granulomata
10. steroids remission of
cyclophosphamide pulmonary
involvement but
progression to ESRD
11. steroids, PE remission of 2 years improvement
cyclophosphamide pulmonary of the the renal
involvement and failure
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12. steroids, PE remission of
cyclophosphamide pulmonary
involvement but
progression to ESRD
13. steroids, PE remission of
cyclophosphamide pulmonary
involvement but
progression to ESRD
14. steroids death because of
cyclophosphamide gastrointestinal
bleeding
15. steroids remission of
cyclophosphamide pulmonary
involvement but
progression to ESRD
16. steroids, PE remission of 8 years complete
cyclophosphamide  pulmonary and renal remission
involvement
17. steroids death because of
cyclophosphamide respiratory failure
18. steroids, PE remission of 2 months improvement
cyclophosphamide pulmonary of renal failure
involvement

*ESRD — end stage renal disease *PE — plasma exchange

Treatment with high doses of steroids and "pulse" therapy with cyclo-
phosphamide i.v. was performed in all patients, and plasmapheresis in 7/18
(38,9%). Haemodialysis was necessary in 9/18 (50%) of the patients at the start
of treatment. Three patients died during the first two weeks of the treatment,
two of them because of respiratory failure (pulmonary granulomatosis did not
respond to therapy) and one because of extensive gastrointestinal bleeding.
Complete recovery of the pulmonary granulomata was noted in 14/18 (77.78%)
of the patients, and partially in one, but 5/18 (27,78%) of the patients progress-
sed to end stage renal disease during in-patient treatment. 10/18 (55,56%)
patients continued with follow-up, 3/10 are in complete remission (normal renal
function), 4/10 presented improvement of the renal function (renal failure
without need for renal replacement therapy), patient number 1, who had stable
renal failure at admission, did not progress to ESRD; and 2/10 patients
progresssed to ESRD during follow-up. More of the patients who died, or pro-
gressed to ESRD either during admission or during follow-up, had necrotizing
glomerulonephritis, but patient number 3, who also had necrotizing glomerulo-
nephritis, presented complete recovery of the renal function. 5/11 glomeruli of
this patient were normal on biopsy, 3 were partially and 3 completely necrotized.

Survival of the patients estimated by the Kaplan-Meier survival curve is
presented in Fig. 9. Probability rate for surviving (survival of the patient or
renal survival) after one month was 0,6111 and after 3 months 0,3889.
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Figure 9 — Survival of the patients estimated by Kaplan-Meier

Discussion

We present 18 patients with WG diagnosed during the past decade at
our Department, a referral centre covering an area with 2,000,000 people. It is
interesting that we were not able to diagnose this disorder previously, may be
because of the absence of the disease in this area, or late admission of the pa-
tients with end-stage renal failure and unexplained death because of respiratory
failure. The epidemiology of WG is largely unknown. The incidence is low, dia-
gnostic criteria vary, and studies often come from referral hospitals introducing
the possibility of selection. The reported annual incidence varies between 0.4
per million in the 1970s and 8.5 per million in the 2000s, and annual incidence
rates of 3 to 14 per million in European countries in 2009 [2, 8, 9, 11]. The
disease is more frequent in northern countries, especially in the north of Europe,
than in the south or in Asia; the estimates have increased over the last decade,
which may be attributed to an increased awareness of the disease among
clinicians, but also to the introduction of assays for anti-neutrophil cytoplasmic
autoantibodies (ANCA) in 1985 [3, 4]. Positivity for ANCA was an inclusive
criterion for our patients. We noted male predominance and different age of
affected persons, but most of the patients were between the ages of 41 and 66.
This contributes to the fact that WG most commonly occurs in the elderly
(median age 55-70 years) [24].
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Often starting as a limited disease with granulomatous inflammation in
the upper airways, it proceeds to a systemic vasculitis with multi-organ involve-
ment [1-6, 8, 12, 14, 16, 19, 20]. The first clinical signs of the disease in all our
patients were extrarenal (upper and lower respiratory system, systemic disorders
and symptoms of the gastrointestinal system), so they were admitted to our
Department after various periods of time (between one week and 6 months).
Renal affection and granulomata of the respiratory tract, sometimes with serious
complications [40—42], are common for WG, but various organ involvement is
also one of the main characteristics of the disease, affecting the gastrointestinal
tract (oesophageal, colonic, hepatic granulomata), and the pancreas, thyroid,
cardiac, salivary glands, ocular, otologic and bone involvement [12, 14, 16, 19,
20]. Our patient number 8 had pharyngeal, laringeal, oesophageal, gastric and
colonic ulcerated granulomata with attacks of extensive gastrointestinal ble-
eding. Taking into consideration previously reported data, affection of the upper
and lower respiratory tract is more common in patients from northern countries,
and affection of the gastrointestinal tract in patients from southern countries.
"Non-renal" WG is known in the literature, but we have no data about this form
in our population, all our patients had renal involvement. The proportion of
patients with renal involvement at disease presentation has varied between
studies from < 20% to 80%, but invariably increases to 80—94% during follow-
up, [4, 5, 6, 8, 10, 24] so does the "non-renal" form exist?

A typical renal characteristic of WG is crescentic, necrotizing glomeru-
lonephritis with little or no immune deposits. These changes are not specific for
WG, and can be also seen in other vasculitides and idiopathic necrotizing
crescentic glomerulonephritis without evidence of extrarenal vasculitis [1, 2, 25,
28-30, 32, 39]. Necrotizing crescentic glomerulonephritis was dominant in our
group of patients (11/18), but 7/11 patients presented diffuse proliferative glo-
merulonephritis with crescents. In other studies of ANCA-associated vascu-
litides, renal biopsies have demonstrated segmental necrosis in 98-100% and
varying degrees of extracapillary proliferation in 85-94% [32, 39]. Interstitial
granulomata (only one was enough) were found in all of our reported patients,
they were selected for the study according to this criterion, as was mentioned
previously.

Other forms of renal involvement such as renal limited WG and WG
presenting as a renal mass were also described, but only as case reports [43, 44].

The outcome for our patients was worse than that reported in the other
studies, we lost 3 patients during admission (because of other systems involve-
ment) and only 8/18 (44,44%) of the others did not progress to ESRD during the
admission and follow-up. Andrassy and co-workers found that 29% developed
ESRD, but the follow-up period was short [45]. It is interesting that we did not
note relapses of the renal disease during the follow-up in the patients who had
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achieved remission of the disease. Pulmonary granulomata are still present in
patient number 9 who has been on haemodialysis for the past year and on con-
tinuous immunosuppressive treatment. Patient number 8 has stable renal failure,
but with relapses of the involvement of the gastrointestinal tract. Our data did
not confirm earlier reports that WG is a frequently relapsing disease, but they
confirm that in patients with renal involvement the mortality rate is high and
chronic renal failure develops in a considerable fraction of the patients. We per-
formed the classical method of treatment of our patients. Conventional immuno-
suppression for systemic vasculitides is limited by substantial side effects, cum-
ulative drug toxicity and refractoriness in some patients, so new strategies of
treatment such as mycophenolate mofetil, anti-adhesion molecule therapy,
monoclonal antibody therapy and immuno-absorption were of benefit in some
studies [46-50]. It will be good if we can apply new therapy regimens in future
studies, and then compare the results of the outcome.
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Pesume

PEHAJTHATA XUCTOITATOJOI'NJA 1 KIMHUYKNOT TEK
HA ITAIIMEHTU CO TPAHYJIOMATO3A HA WEGENER - HICKYCTBO
HA IIEHTAP O PEITIYBJIMKA MAKEJOHMUJA

I'puescka JL.!, Pucroscka B.', Hukonos B.),
Munosangera-Ilonoscka M.', [Terpymercka I'.%,
Kocragunosa-Kynoscka C.? u [Tonenakosuk M."?

! Yuuesepauitieiticka kaunuxa 3a Heghponaozuja,
Yrueepsuitieit ,,Ce. Kupua u Meitioouj*, Ckoiije, P. Maxeoonuja
’Unciuuitiyiti 3a ilaitionozuja,
Ynueepsuiteit ,,Ce. Kupua u Meitioouj*, Ckoiije, P. Maxedonuja
‘Maxkedoncka akademuja na Haykuitie u ymeiurnocitiuitie, Cxoiije, P. Maxedonuja

N3Bapgoxk: llenTa Ha oBaa cTyAmWja € fa ce eBajlyupa KIMHUIKHOT TEK
Kaj ManyeHTH co rpaHyloMaTo3a Ha Wegener 1 peHaJTHO OIITETYBame, f1a Ce Mcie-
¥ XHCTONAaToJIomKaTa (popMa BHfieHa Ha peHaJHaTa OMOICHja U a ce IMpuKaxke
cIieIclheTO Ha OOJTHUTE.

Beme HanpaBeHa peTpocHeKTUBHA aHau3a Ha 18 manmeHTn co rpaHyso-
MaTo3a Ha Wegener 1 aKTHBHA peHasiHa OonecT Ha KnmHukaTa 3a Hedposoryja,
Ckomje, P. Makenionuja. Cute nanuentu 6ea AHIIA no3uTuBHY U Kaj cuTe Gerlre
HalpaBeHa peHajiHa GMOIICHja MO MPUEMOT.

Op mamku non 6ea 12 manueHTH a 6 off XKEHCKH, Ha Bo3pacT of 48,61 +
13,77 (M + SD). Kaj cute mpei OpHEMOT MOCTOEja €KCTPAPEHATHH CHMIITOMH.
Omnuroanypwuja Germie npucyTtHa kaj 7/18 (38,9%) on mamuenTHTe, CO CpeHa Bpef-
HOCT 3a ypea 3a Ienata rpyma of 40,67 + 18,13 mmon/n (M + SD) u cepyMcku
KpeaTnHuH of 691,06 + 384,93 mukpomorn/n (M + SD). HekpoTu3aHTeH riioMepy-
noHe(dpuT co nonymecevecTn popmanun Oenre npucyteH Kaj 11/18 (61,11%) on
TAIMEHTHTE, APYIUTEe ce IMpe3eHTHpaa co AnudyseH npoiudepaTHBeH eKCTpaka-
nmiapeH riaoMepynoHedpur. Cure ManyeHTH Oea TPEeTHPAHW CO CTEPOHWAU T
mukiogochamur, a miazmagdepesa Gemre npumeHeta Kaj 7/18 (38,9%) on naum-
enture. Cramkara Ha BepOjaTHOCT 3a NPEXHMBYBame 1O €fIeH Mecell H3HecyBalle
0,6111 u mo 3 mecenu 0,3889 (Kaplan-Meier).

AKTyenHaTa Tepamyja Ha rpaHyjoMaTo3arta Ha Wegener He ycrea fia Td
CIIpeyun CepPHO3HUTE KOMIUTHKAINHI 1 1a TO MIPEBEHNPa Pa3BOjOT HA TEPMHUHAJIHA
XpoHWYHa OyOpeskHa MHCY(pUIEHIH]ja Kaj TojieM 6poj of HammTe namuerTd. OBa
CHCTEMCKO HapylIyBame CE¢ YIITE € CepHO3eH NMpoOJeM M JPYrd CTpaTerud 3a
JIeKyBambe Ha 0Ba 3a00JTyBame 0N Omiie NpeiMeT Ha HapEeJHATE CTY/INH.
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Kayunn 360poBu: rpanynomMaTo3a Ha Wegener, peHajlHa XHCTONIATOJIOTH]ja, TOJY-
MecedecTd (popMaluu, HEKPOTU3aHTEH TJIOMEPYIOHE(MPPUT, TPAHYIOMATO3HA HH-
¢pnamanyja, KITHIYKA TEK.
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