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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.
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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 (PO,) 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 11.9x10°/1
and platelets 771x10°/1, moderate normo-
cytic anemia hemoglobin 108 g/l, red blood
cells 3.4x10'/1, higher levels of transaminases
(AST 84, ALT 183, GGT 169, ALP 210, LDH
442 U/1), increased levels of CK-MB 17.5 U/1
and troponine I 0.377 ug/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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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).

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-
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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.

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
tindings 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
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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) 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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lpaHynomaTto3a ¢ nonuaHrumTMcom (BereHeposa) ca 3aXBaTartbeM LeHTPaNHOr

HepBHOI CUCTEMa — NMPUKa3 6onecHuka

Anekcangpa Tomuh Jlyunh!, MupjaHa BecenmHosuh', Cy3aHa MaHtouh? [ejan MeTposuh?, Canapa KusaHosuh?,

JacmuHa MunosaHoBuh?

'Opemvetbe 3a peymatonorujy, KnuHuka 3a uHtepHy meguuuHy, KnuHnukm uentap Kparyjesal, Kparyjesau, Cp6uja;
*YHusep3uTeT y KparyjesLy, akynteT MeanUMHCKUX Hayka, KparyjeBal, Cpbuja;
*KnuHvika 3a Hepponorujy 1 yponorujy, KnuHuukn ueHtap, Kparyjesau, Cpbuja

KPATAK CAOPXKAJ

YBog [paHynomatosa c nonnmaHrmmTucom (BereHeposa) je PR3-
ANCA no3uTtrBaH BacKynmTiC Koju 0614HO 3axBaTa ropHu 1 Ao-
bl [MCajHY TPaKT 1 6ybpere. 3axBaTatbe LieHTPaNHOT HEPBHOT
cuctema (LHC) ce jaBmba y mame og 11% cnyyajeBa v Beoma je
peTKo Ha noyeTKy bonecTu.

Mpukas 6onecHnKa Y 0BOM pagy je npuKasaH 60necHrK cTap
41 rogunHy ca WNPOKO PacnpocTpatbeHNM 1 BUCOKO aKTUBHUM
obnmKom bonectn of camor noyeTka n MaHudecTalmjama og
ctpaHe LUHC. 3anoyeTo je neyere NHTPABEHCKUM MYNCHUM
[03aMa MeTUNNpPeSHN30/I0HA 1 MYSICHUM Ao3aMa LKnodpoc-
damupa. HakoH Lect meceLm neyera nyncHUM Jo3ama LMKIo-
dochammnpa nocturHyTa je pemucuja. MNocne Tora je cnegehnx
18 Meceu HacTaB/beHa Tepanuja ogpXkaBatba a3aTUONPUHOM.

MpumsbeH « Received: 24/01/2014

doi: 10.2298/SARH1502083T

Huje 6uno peakTuBaumje 60necT Tokom 24 meceLia KIUHUY-
Kor npahetba.

3aksbyyuak Ko 6onecHrKa ¢ rpaHy10MaTo30M v MOSINaHTNTL-
com (BereHepoBOM) Koj1 Majy LUIMPOKO PacnpoCcTpakeH 06K
6onecty, y3 3axBatatbe LIHC, HeonxogHo je ypagutu 6p3y an-
jarHOCTUKY 1 NPUMEHNTY MHTEH3UBHO MEeAVIKaMEHTHO Jleyetbe,
Kako 61 ce cnpeyuna nnm cMamuna HenospatHa owTehera.
Hawwe nckyctBo notsphyje Hanase objasrbeHe y nutepatypu
KOju Kaxxy Aa je Koa bonecHuKa ¢ TelwKrm ob6ankom oborbera
Beha BepoBaTHoha jocTI3atba pemucije, LWTO YKasyje Ha -
X0BY noBehaHy 0CeT/bUBOCT Ha UMYHOCYNPECUBHY Teparujy.

KrbyuHe peum: rpaHysiomatosa ¢ nonnaHrmmTncom (BereHepo-
Ba); LLEHTPANTHN HEPBHY CUCTEM; JIEUEHE; NCXOS,

MpuxsaheH « Accepted: 31/03/2014
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