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SUMMARY
Introduction Granulomatosis with polyangitis (Wegener’s) is an antineutrophil cytoplasmic antibody 
(PR3-ANCA)-associated vasculitis, which commonly involves the upper and lower respiratory tracts and 
kidneys. Central nervous system involvement is reported in less than 11%, and rarely present at onset.
Case Outline We report the case of a 41-year-old male patient with a high disease activity, large organ 
involvement, as well as central nervous system manifestations presented at onset. Treatment with intra-
venous pulse methylprednisolone, followed by the pulsed doses of cyclophosphamide was induced. After 
6 months of cyclophosphamide pulse therapy a remission was achieved. Next, azathioprine was used 
for maintenance during the next 18 months. There were no disease flares during 24-month follow-up.
Conclusion Granulomatosis with polyangitis (Wegener’s) with large organ involvement, affecting the 
central nervous system structures require a rapid diagnosis and intensive medication treatment in order 
to prevent or reduce irreversible damage. Our experience confirms the findings reported in the literature 
that the severe forms of the disease are associated with increased probability of achieving remission, 
which reflects increased responsiveness of such patients to immunosuppressant therapy.
Keywords: granulomatosis polyangitis (Wegener’s); central nervous system; treatment; outcome
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INTRODUCTION

Granulomatosis with polyangitis (Wegener’s) 
(GPW) is an antineutrophil cytoplasmic anti-
body (PR3-ANCA)-associated granulomatous 
vasculitis of small vessels. This vasculitis in-
volves mainly the upper and lower respiratory 
tracts, lung tissue and kidneys, although GPW 
may affect any organ. Whereas the peripher-
al nervous system is often involved in GPW, 
central nervous system (CNS) manifestations 
are reported in less than 11%, and are rarely 
present at disease onset of the disease [1, 2]. We 
report the case of a patient with involvement 
of the upper and lower respiratory tract and 
kidneys, as well as CNS manifestations of GPW 
presented at the onset of the disease. Based on 
this case and a review of the literature, we dis-
cuss the pathogenic mechanisms, clinical fea-
tures, treatment, and outcome.

CASE REPORT

A 41-year-old male patient was admitted at the 
Department of Rheumatology because of fever, 
joint pains, epistaxis, rhinorrhea, cough and 
weight loss of 4 kg per month. The symptoms 
started a month before hospitalization with no 
improvement after antibiotic treatment.

On admission the patient had fever (39°C), 
without signs of cutaneous vasculitis. There 
was vesicular breath sound, with a few late 
inspiratory crackles over the posterior bases 

of the lungs, with normal heart sounds. Oxy-
gen saturation by pulse oxymetry was 94%, 
and a partial pressure of oxygen (PO2) about 
9.3 kPa. Arthralgia of hand joints and limited 
and painful movement of both shoulders were 
present. High blood pressure (160/100 mmHg) 
occurred later during hospitalization and re-
quired antihypertensive treatment.

Blood tests showed elevated erythrocyte 
sedimentation rate 87 mm/h, C-reactive pro-
tein levels 167 mg/L and fibrinogen 6.2, with 
higher levels of white blood cells 11.9×109/l 
and platelets 771×109/l, moderate normo-
cytic anemia hemoglobin 108 g/l, red blood 
cells 3.4×1012/l, higher levels of transaminases 
(AST 84, ALT 183, GGT 169, ALP 210, LDH 
442 U/l), increased levels of CK-MB 17.5 U/l 
and troponine I 0.377 μg/l, lower levels of albu-
min 25 g/l and normal ranges of total proteins 
and blood nitrogen materials. There were more 
than 10 RBC/ml in urine sediment (infection 
was excluded). Creatinine clearance was within 
the normal range, but there were high levels 
of daily proteinuria 1.75 g/24 hours. Immu-
nological analysis showed increased levels of 
PR3-ANCA 196 U/ml and Rheumatoid Factor 
170 U/ml. The bacterial culture of the throat, 
nasal discharge, blood and urine were sterile.

MSCT of the chest showed bilateral, nodu-
lar infiltrates of the lungs, 10 mm in size with 
central cavitations and without signs of second-
ary infection; X-ray of the paranasal sinuses 
showed a reduced transparency in the area of 
the maxillary, ethmoidal and frontal sinuses, 
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which corresponded to chronic sinusitis. Sinus ethmoi-
dal biopsy was performed at the ORL Department of the 
Clinical Center Kragujevac. Histopathology examination 
was performed at the Department for Pathology of the 
same Clinical Center and Faculty of Medical Sciences 
of Kragujevac. It showed vasculitis of small arteries and 
veins with fibrinoid necrosis surrounded by histiocytes, 
and granulomas with central necrosis, plasma cells and 
giant cells infiltration. This corresponded to the histologi-
cal lesions of GPW.

During hospitalization, the patient complained of se-
vere headaches and impaired vision in the form of tran-
sient diplopia. Neurological examination, including the 
cranial nerve and motor system examination, deep ten-
don reflexes, coordination and gait, as well as sensory 
examination was normal. Ophthalmic examination was 
also normal. Electrophysiological studies, such as elec-
troencephalography and evoked potentials did not detect 
changes associated with specific clinical findings. MR im-
aging of endocranium was performed and it showed two 
T2W hyperintense signal changes (infarcts) in the right 
cortical gray matter and subcortical white matter (Figure 
1). Infarcts were localized in the middle cerebral artery 
distribution, and middle cerebral artery /posterior cerebral 
artery watershed distribution. These cerebral infarctions 
were consistent with CNS vasculitis.

ECG performed on admission was normal, except for 
mild sinus tachycardia. Transthoracic echocardiography 
showed only a mild hypokinesia of the septum and ante-
rior wall. Ejection fraction was 55%.

The diagnosis of GPW was based on the definition and 
classification criteria of Wegener’s granulomatosis accord-

ing to the revised Chapel Hill Consensus (CHC) [3]. The 
patient had inflammatory process in the paranasal cavi-
ties, granulomatous infiltration of the lungs, renal lesion 
- hematuria, proteinuria and arterial hypertension, biopsy 
findings from a sample of the ethmoidal sinus and an in-
creased titer of PR3-ANCA. There were also present CNS 
lesions in the form of vasculitis. The disease extent index 
(DEI) at the onset was 11 (E, H, L, K, C, A, B), which cor-
responded with a large organ involvement [4]. Vasculitis 
disease activity at the onset was 35 according to the Bir-
mingham Vasculitis Activity Score (BVAS-1) [4].

Treatment with intravenous pulse methylprednisolone 
(0.5 g/day for 3 consecutive days), followed by pulsed dos-
es of (intravenous) cyclophosphamide (15 mg/kg) were 
induced. After intravenous pulses of methylprednisolone, 
oral prednisolone (20 mg/day) was additionally used, as 
a part of remission induction therapy. Headaches and 
impaired vision were stopped soon after the induction of 
pulse doses of steroids. Increased levels of cardiac enzymes 
and troponine were akso normalized. Intravenous pulse 
cyclophosphamide every 2 weeks were performed for the 
first 3 pulses, followed by infusions every 3 weeks for the 
next 6 pulses. After 6 months of induction therapy, remis-
sion was achieved and control MSCT of the chest showed a 
complete regression of previous infiltrates. Renal function 
normalized, with withdrawal of hematuria and proteinuria 
and normal arterial tension. Severe headaches and tran-
sient diplopia were only neurological symptoms and did 
not occur again during follow-up. On control MR imaging 
of the endocranium there were no new cerebrovascular 
accidents (Figure 2). Azathioprine in doses of 2 mg/kg/day 

Figure 2. Control axial spin-echo MR image of endocranium shows 
two hyperintense signal changes in the right cortical gray matter and 
subcortical white matter (old infarcts). There were no new cerebrov-
ascular accidents.

Figure 1. Axial spin-echo MR image of endocranium (3000/90 images) 
shows T2W/FLAIR hyperintense signal changes (infarcts) in the right 
cortical gray matter and subcortical white matter (middle cerebral 
artery distribution, upper arrow; middle cerebral artery/posterior 
cerebral artery watershed distribution, lower arrow).
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was used for maintenance of remission during the next 18 
months. The glucocorticoid dose was tapered to a main-
tenance dose of 10 mg/day during remission. After remis-
sion was achieved there were no flares within 24 months 
of follow-up. Permanent organ damage scored by vascu-
litis damage index (VDI) after 24 months of follow-up 
was 1 [5].

DISCUSSION

Granulomatosis with polyangitis (Wegener’s) is one of AN-
CA-associated vasculitides and has a predilection for the 
upper and lower respiratory tracts and kidneys. Annual 
incidence of ANCA-associated vasculitides is estimated 
at approximately 10-20/million with a peak age of onset 
in persons aged 65 to 74 years [6].

The pathogenesis of GPW is not fully understood. It has 
been suggested that there is an association between infec-
tions with fimbriated bacteria (which include several types 
of Gram-negative bacteria) that can initiate the auto-im-
mune process [7]. Recent data emphasize the involvement 
of lysosomal associated membrane protein 2 (LAMP-2) 
[7]. Rising PR3-ANCA (C-ANCA) titers may correlate 
with disease activity in approximately two-thirds of pa-
tients [8]. However, the relationship is unreliable; thus, 
negative PR3-ANCA results do not necessarily exclude the 
possibility of relapse [8]. There are literature data which 
show that severe CNS manifestations could represent a 
clinical hallmark of patients with generalized GPW who 
are consistently negative for PR3-ANCA [8].

GPW has a spectrum of clinical presentations and may 
be divided broadly into a limited or severe disease. Indi-
viduals with limited GPW present clinical findings largely 
isolated to the upper and lower respiratory tracts and are 
generally not considered to have organ- or life-threatening 
disease. Persons with severe disease present significant 
multisystem manifestations that may involve the lungs, 
kidneys, and other organs, in addition to the respiratory 
tract [1].

In this case report we described a patient with severe 
GPW and CNS involvement. Cerebral vasculitis was 
present at disease onset, suggesting, as reported in the 
literature, that although early systemic forms of GPW 
could hide CNS involvement, intensive treatment can be 
required [1]. CNS involvement is an uncommon mani-
festation of GPW, reported in 7%-11% of patients [2]. It is 
rarely present at onset, and occurs 5-18 years after GPW 
diagnosis in most patients [1, 2]. Three major mechanisms 
have been incriminated as causing CNS disease in GPW: 
contiguous invasion of granuloma from extracranial sites, 
remote intracranial granuloma, and CNS vasculitis. Gran-
ulomatous manifestations originating from the ear-nose-
throat tract and affecting CNS structures are most com-
mon CNS manifestations [9]. MR imaging is very sensitive 
for CNS vasculitis and typically shows multiple subcortical 
infarctions, although substantial variation in the number, 
size, and location of lesions may occur in this condition. 
The most common are supratentorial infarctions in the 

cortical and subcortical regions. Although most of the 
lesions revealed by MR imaging are infarctions, hemor-
rhagic lesions also occur: intraparenchymal hemorrhages, 
as well as subarachnoid hemorrhages (SAH) [10]. The lit-
erature has also reported a few cases with chronic hyper-
trophic pachymeningitis [2, 8].

Vasculitis disease activity was scored according to 
the Birmingham Vasculitis Activity Score (BVAS-1) [4]. 
BVAS-1 scores nine organ systems for new or worse vas-
culitis findings, and with maximum total BVAS-1 score of 
63. According to the BVAS-1 score of 35 points, our patient 
had a high disease activity at onset [4]. Organ involvement 
was defined according to the disease extent index (DEI) 
which records vasculitis activity in 10 organ systems, with 
maximal score of 20 and one point more added for consti-
tutional symptoms [4]. DEI of this patient was 11 (E, H, L, 
K, C, A, B), which corresponds with large organ involve-
ment. Permanent organ damage was scored by VDI, which 
gives a cumulative record of damage that must have been 
present for at least 3 months. Eleven organ based systems 
are recorded with maximum score of 64 [5]. VDI of this 
patient after 24 months of follow-up was 1, which corre-
sponds to small permanent organ damage.

As previously noted in the literature, early diagnosis as 
well as intensive therapeutic intervention is essential to 
optimize patient’s survival and prevent or reduce potential 
damage [11]. Treatment of GPW can be broken down into 
4 stages: diagnosis; remission induction; remission main-
tenance and long-term follow-up with early recognition 
and treatment of relapses. According to the EULAR rec-
ommendations for the management of primary small and 
medium vessel vasculitis, when a rapid effect is needed, 
intravenous pulsed methylprednisolone may be used in 
addition to oral prednisolone as a part of remission induc-
tion therapy [12].

The combination of steroids and pulse cyclophospha-
mide (CYC) is recommended for the induction treatment 
of severe GPW. A meta-analysis of the randomized con-
trolled trials concluded that pulsed cyclophosphamide 
was more likely to result in remission than continuous 
oral therapy, and with a lower risk of side effects [12, 13]. 
However, pulsed therapy may be associated with a higher 
risk of relapse [12, 13]. An alternative option for induction 
treatment is the use of the anti- CD20 antibody, rituximab 
[12, 13]. Methotrexate, azathioprine and mycophenolate 
mofetil are recommended as alternatives to CYC once re-
mission is achieved. Their use can also reduce the need 
for a long-term glucorticoid therapy [14]. The remission 
rate in GPW ranges from 30-93%, depending on the defi-
nition of remission and the remission induction therapy 
used [15]. The definition of remission varied from com-
mencement of clinical improvement, to complete absence 
of disease manifestations for at least 6 months [14]. In this 
case report the patient had severe GPW with high disease 
activity and large organ involvement, affecting the CNS 
structures at onset. Fast diagnostic work-up and intensive 
therapeutic intervention induced remission, as defined by 
complete absence of disease manifestations for 6 months, 
and reduced potential damage. It confirms previous ob-
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servations that the severe forms of GPW, defined by BVAS 
higher than 23, are associated with increased likelihood 
of achieving remission [15]. This finding may reflect in-
creased responsiveness of severe disease to immunosup-
pression.
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КРАТАК САДРЖАЈ
Увод Гра ну ло ма то за с по ли ан ги и ти сом (Ве ге не ро ва) је PR3-
AN CA по зи ти ван ва ску ли тис ко ји обич но за хва та гор њи и до-
њи ди сај ни тракт и бу бре ге. За хва та ње цен трал ног нер вног 
си сте ма (ЦНС) се ја вља у ма ње од 11% слу ча је ва и ве о ма је 
рет ко на по чет ку бо ле сти.
При каз бо ле сни ка У овом ра ду је при ка зан бо ле сник стар 
41 го ди ну са ши ро ко рас про стра ње ним и ви со ко ак тив ним 
об ли ком бо ле сти од са мог по чет ка и ма ни фе ста ци ја ма од 
стра не ЦНС. За по че то је ле че ње ин тра вен ским пулс ним 
до за ма ме тил пред ни зо ло на и пулс ним до за ма ци кло фос-
фа ми да. На кон шест ме се ци ле че ња пулс ним до за ма ци кло-
фос фа ми да по стиг ну та је ре ми си ја. По сле то га је сле де ћих 
18 ме се ци на ста вље на те ра пи ја одр жа ва ња аза ти о при ном. 

Ни је би ло ре ак ти ва ци је бо ле сти то ком 24 ме се ца кли нич-
ког пра ће ња.
За кљу чак Код бо ле сни ка с гра ну ло ма то зом и по ли ан ги и ти-
сом (Ве ге не ро вом) ко ји има ју ши ро ко рас про стра њен об лик 
бо ле сти, уз за хва та ње ЦНС, нео п ход но је ура ди ти бр зу ди-
јаг но сти ку и при ме ни ти ин тен зив но ме ди ка мент но ле че ње, 
ка ко би се спре чи ла или сма њи ла не по врат на оште ће ња. 
На ше ис ку ство по твр ђу је на ла зе об ја вље не у ли те ра ту ри 
ко ји ка жу да је код бо ле сни ка с те шким об ли ком обо ље ња 
ве ћа ве ро ват но ћа до сти за ња ре ми си је, што ука зу је на њи-
хо ву по ве ћа ну осе тљи вост на иму но су пре сив ну те ра пи ју.

Kључне ре чи: гра ну ло ма то за с по ли ан ги и ти сом (Ве ге не ро-
ва); цен трал ни нер вни си стем; ле че ње; ис ход
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