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Abstract

There is a need for better definition of polyarteritis nodosa (PAN) subphenotypes and the influence of ethnicity and geogra-
phy. This study is aimed to study the demographic and clinical features of PAN cohorts from the UK and Turkey (TR) and to
compare and contrast disease characteristics. A retrospective survey of databases from two vasculitis centres between 1990
and 2016 for PAN patients fulfilling the EMEA Vasculitis Classification algorithm. All paediatric-onset adult patients met the
Ankara 2008 (EULAR/PReS endorsed) criteria for childhood PAN. Those with typical angiographic and/or histopathologic
findings consistent with PAN were included. 93 (M/F: 51/42) patients (UK: 47, TR: 46) were included. Three were HBV-
related, 20 (21.5%) had paediatric onset and 16 (16.5%), cutaneous PAN. TR patients had younger age of disease onset 44
(28.5-59.0) vs. 24.5 (11.8-40.5), p=0.002. Twelve (26%) of TR patients had monogenic disease (Familial Mediterranean
Fever association (n=7), deficiency of adenosine deaminase 2, DADA2, (n=35). No difference was found in phenotype
between paediatric and adult onset patients except for frequency of cutaneous lesions (p =0.002). During a median 67.5
(32-126) months follow-up, 13 patients died (12.7% in UK vs. 15.2% in Turkish cohorts). No difference was found between
two cohorts in relation to relapse rate, death and vasculitis damage index. This study defined a diagnosis of PAN according
to the EMEA algorithm. The TR group had a younger age of disease onset and more cases of monogenic disease; however,
disease extent, relapse rate, damage index and death rates were similar between groups.

Keywords Polyarteritis nodosa (PAN) - Vasculitis - Familial Mediterranean Fever (FMF) - Deficiency of adenosine
deaminase 2 (DADA?2) - Paediatric PAN - EMEA vasculitis classification

Introduction

Polyarteritis nodosa (PAN) was described in 1866 by Kuss-

maul and Maier [1]. The diagnosis of PAN can be challeng-
ing since there are no specific laboratory tests. The most

The preliminary data of this study was presented in 2017 ACR/
ARHP Annual Meeting, San Diego USA, November 2017.
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frequent clinical features include non-specific constitu-
tional symptoms, neurologic and cutaneous manifestations,
abdominal pain, and hypertension [2]. Occasionally PAN
and anti-neutrophil cytoplasm antibody (ANCA)-associated
vasculitis can exhibit clinically and pathologically indistin-
guishable necrotizing medium and small arteritis [3]. Diag-
nosis relies on angiographic or histologic demonstration of
a medium-sized vessel arteritis, negative ANCA, absence
of mucocutaneous lymph node syndrome features, and no
evidence for glomerulonephritis. Earlier definitions of PAN,
such as the 1990 ACR classification, included microscopic
polyangiitis (MPA) within the PAN subgroup but since
1993, MPA has been regarded as a separate entity within
the ANCA vasculitis subgrouping.

According to the 2012 revised international Chapel Hill
consensus conference nomenclature of vasculitides, PAN
is classified as idiopathic systemic PAN and a separate
“secondary” hepatitis B virus (HBV)-associated PAN [3].
Moreover, various subgroups of PAN or PAN-like diseases
are now recognised, including HBV and hepatitis C virus
(HCV)-associated PAN, Familial Mediterranean Fever
(FMF) associated PAN, Deficiency of Adenosine DeAmi-
nase 2 (DADAZ2) with PAN-like disease, cutaneous PAN,
and drug-induced PAN (e.g. minocycline) [2—7]. On the
other hand, we lack data to support the observation of dif-
ferent clinical features between childhood and adult-onset
PAN [8].

Compared to other vasculitides little is known about the
disease due to its rarity. The estimated annual incidence
of PAN is 2-9/million adults [9]. In a large multinational
observational study of vasculitis, DCVAS (Diagnostic and
Classification criteria in VAsculitis Study) PAN was the
least frequent vasculitis to be reported [10]. Ethnic and geo-
graphical affects on the development of the disease are not
clear. Although the clinical characteristics and outcomes of
PAN have been reported previously, there are no studies that
have directly compared PAN in different countries.

This study aimed to define the demographic and clinical
characteristics of PAN and to identify differences between
two geographic regions, the UK and Turkey. It also aimed
to further characterise differences between PAN and two
subgroups: paediatric onset PAN and cutaneous PAN.

Materials and methods

Patients

In this retrospective observational study, data were extracted
from two centres (Addenbrooke’s Hospital, Cambridge in

the UK & Hacettepe University Vasculitis Centre, Ankara
in Turkey) during a period between 1990 and 2016. We
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excluded 21 of 68 patients from Addenbrooke’s Hospital
and 14 of 60 from Hacettepe University due to missing data.

The medical ethics committee of Hacettepe University
approved the study for Turkish cohort (28.02.2017, GO
17/157-23). For the UK cohort, in accordance with UK
National Health Service Research Ethics Committee guide-
lines, ethical approval was not required for this work because
it comprises retrospective data and all treatment decisions
were made prior to our evaluation. Due to retrospective
design of the study, patient’s written informed consent to
publish the material could not be obtained.

Patients that had a diagnosis of PAN according to the
European Agency for the Evaluation of Medicinal Prod-
ucts (EMEA) Vasculitis Classification algorithm [11] were
included. The EMEA algorithm mandates exclusion of
ANCA associated vasculitis [Granulomatosis with poly-
angiitis (GPA/Wegener’s), Microscopic polyangiitis (MPA)
and Eosinophilic granulomatosis with polyangiitis (EGPA/
Churg-Strauss)] and requires the presence of typical angio-
graphic or histological features consistent with PAN.

An expert radiologist confirmed the angiographic features
of PAN in each case characterized by segmental narrowing,
dilatation, occlusion or aneurysms of visceral arteries in the
absence of evidence for atherosclerotic vessel changes or
vasculitis mimics such as fibromuscular dysplasia. Patients
with isolated small vessel vasculitis and other single organ
vasculitis were excluded.

Patients were sub-classified as:

e [f there was only skin involvement with or without mus-
culoskeletal and general constitutional symptoms they
were classified as having “cutaneous only” PAN.

e [f there was evidence for any organ system involvement
including neurological (neuropathy, mononeuritis mul-
tiplex, cranial angiographic findings, transient ischaemic
attack), gastrointestinal, renal or testicular involvement
they were classified as systemic PAN.

e Patients who were diagnosed with PAN as a child
(< 16 years old) were considered to have paediatric onset
PAN.

e Monogenic PAN/PAN-like disease included those with
DADA?2 or FMF.

Assessment

Demographic data included age, sex, time to diagnosis, age
at disease onset and consanguinity. Additionally, evalua-
tion of retrospective data included the findings of FMF and
DADAZ2 to assess possible relationship with these diseases
established. Not all of the patients are tested routinely, but
in case of suspicion tests were done in Turkish group. Phe-
notypic data included serum erythrocyte sedimentation rate
(ESR), creatinine, and C-reactive protein (CRP) and organ
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involvement. All data were abstracted from the written and
electronic medical records.

The disease extent index (DEI), originally developed
for GPA/Wegener’s is a simple list of organs involved and
was used to assess disease extent (any of 10 major organ
systems score 2/system, apart from joint involvement that
scores 1) [12]. Organ involvement during disease course was
established using modified DEI definitions. In case of renal
involvement, disease-related hypertension and renal angio-
graphic findings were used to identify the organ involve-
ment. Similarly, mesenteric and hepatic artery involvement
was used to identify gastrointestinal involvement. Involve-
ment of new organs in the follow-up phase was also assessed.

Treatment

‘Response to therapy’ was determined according to docu-
mentation by the treating physician at last follow-up. ‘Fail-
ure’ was defined as absence of clinical remission, occurrence
of new vasculitis manifestation(s) or death before remission
was obtained. ‘Relapse’ was defined as recurrence of vascu-
litis requiring treatment change, increasing dose of glucocor-
ticoids and/or addition of an immunosuppressant, IV pulsed
methylprednisolone pulse, intravenous immunoglobulin,
plasma exchange or therapeutic biologic.

Outcome measures

The prognostic Five-Factor Score (FFS), which includes
parameters predictive of poorer outcome and mortality (cre-
atinine > 140 mmol/dl, proteinuria> 1 g/24 h, gastrointesti-
nal involvement, cardiomyopathy, CNS involvement) was
estimated at diagnosis [13]. Remission status, relapses, time
to first relapse, vasculitis damage index (VDI) [14] at last
visit, death, time to death and causes of death were collected
for each patient. Data were acquired from patients’ medical
charts and computer records.

Statistics

Descriptive statistics (means, percentages, median and inter-
quartile range, etc.) were used to summarize the data. The
data from the UK and Turkish patients was compared to
identify the key differences in clinical features, demograph-
ics, laboratory tests and treatments provided using Chi-
square, or Mann Whitney U test and Wilcoxon rank-sum
tests. Subgroup analysis was carried out to identify common
features and distinct differences in the clinical characteristics
of PAN disease subgroups, including paediatric-onset vs.
adult-onset PAN.

The cumulative rates for survival and relapse were
assessed by the Kaplan—Meier survival curve, and com-
pared by log-rank test. Binary logistic regression models

assessed risk factors for mortality and relapse. Risk factors
for mortality and relapse were examined using uni-variable
Cox proportional hazards models. Statistical analyses were
performed using SPSS (Version 21) statistical package.

Results
Demographic and Clinical Characteristics

93 (M/F: 51/42) patients (UK: 47, Turkey: 46) were
included. Age at disease onset was 36.0 (20.0-49.8, median,
range) years. Of the combined cohort, Hepatitis B virus-
related PAN was seen in three (3.2%), 20 (21.5%) patients
had paediatric onset and 16 (16.5%) patients had cutaneous
PAN. No patients had minocycline-related PAN.
Constitutional (87.7%), musculoskeletal (78.0%), and
cutaneous (71.7%) manifestations were the most com-
mon clinical features. Renal and gastrointestinal involve-
ments were seen in half of the patients (Table 1). Over
30% had new onset hypertension or exacerbation in HT.
Totally 36 (38.8%) patients had neurologic involvement

Table 1 The demographic and clinical characteristics of PAN patients
(n=93)

Age at disease onset, years 36.0 (20-49.75)
Sex, male (%) 54.8

Time to diagnosis (months) 2 (1-6)
Constitutional symptoms (%) 87.7

Cutaneous Manifestations (%) 71.7
Musculoskeletal manifestations (%) 78.0

Neurologic manifestations (%) 38.8
Gastrointestinal manifestations (%) 47.1

Renal involvement (%) 58.0

Testicular pain/tenderness (men only) (%) 20.3

Distribution of patients (Five Factor Score) 46.2%

FFS=0 39.8%

FFS=1 14.0%

FFS>2

Disease extent index 5.84 (2.4)

ESR (mm/h) 43.5(23-73.5)
CRP (mg/L) 33.75 (13.75-67.3)
WBC (/mm’®) 10,100 (7800~13,925)
Haemoglobin (g/L) 12.1 (10.8-13.2)

Serum creatinine (Umol/I)

Tissue biopsy done

Biopsy proven PAN

Any angiographic evaluation
Angiographic confirmation for PAN

75.5 (61.5-94.9)
80.6%

66%

69.8%

55.9%

Values are labelled as mean (SD) or median (IQR 25-75%)
ESR erythrocyte sedimentation rate, CRP C-reactive protein, WBC

white blood cells
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(polyneuropathy: 17, cerebrovascular event: 9, mononeuri-
tis multiplex: 11).

None of the patients had ear/nose/throat (ENT) involve-
ment. Three had ophthalmologic involvement (2 anterior
uveitis, 1 scleritis). Pulmonary fibrosis (2 patients), cardiac
involvement (3 patients) and pleural effusion (3 patients)
were noted in a minority. The mean (SD) DEI score was 5.84
(2.4). Over 50% had FFS > 1. Nine underwent abdominal
surgery for PAN related gastrointestinal complications (mes-
enteric ischemia, bowel infarct/perforation and periduodenal
mass/obstruction).

Tissue biopsy performed in 75 (80.6%) patients confirmed
the diagnosis in 61 (66%). Angiography (conventional, CT
or MR) performed in 65 (69.8%) confirmed the diagnosis
in 52 (55.9%). Viral DNA was detected in all patients with
positive HBV serology.

Twelve patients (26%) of the Turkish cohort had an iden-
tified/suspected monogenic disease, FMF in 7, DADA2 in
5 patients. In sixteen patients, MEFV mutations were stud-
ied and seven had any of (M694V, M680I, V726A, E148Q)
mutations. Four from the UK had features suspicious for a
monogenic aetiology (two of them had stroke and all had
livedoid rash), but this could not be confirmed in the cur-
rent study.

Treatments

Oral glucocorticoids were widely used in both Turkey and
the UK (95.6 and 93.6%, respectively; Table 2). Initial oral
prednisolone doses were 60 mg/day in Turkey and 45 mg/
day in the UK. Glucocorticoid tapering was slower in Turkey
than in the UK, and oral prednisolone doses 6 months after
initiation were 17.5 and 10 mg/day in Turkey and the UK.

The majority of patients received cyclophosphamide
(65%) for induction therapy. Azathioprine (62%) and
Mycophenolate (58%) were also used. Seven of 93 (8%) had
refractory disease. Biologics were used in 28 (30%), with
rituximab and infliximab the mostly widely used (Table 2).
All FMF patients received colchicine. HBV-related patients
received antiviral agents together with immunosuppressive
therapy.

Comparison of cutaneous PAN vs. systemic PAN

None of those with cutaneous PAN evolved into systemic
PAN. There was a female predominance in cutaneous PAN
in contrast to the weak male predominance seen in patients
with systemic disease. No difference was found between
groups with regards to constitutional or musculoskeletal
symptoms; or in relation to the outcomes of response to
treatment and relapse. Groups were not different in terms of
response and relapse but death was more frequent in those
with systemic PAN.

@ Springer

Table 2 Comparison of treatments and outcome of the UK and Turk-
ish cohorts

Type of treatment UK (n=47) Turkey (n=46) p
Oral glucocorticoids 93.6% 95.6% ND
Initial dose, mg/day 45 60

Dose at 6 mos, mg/day 10 17.5
Cyclophosphamide 67.4 68.8 0.884
Azathioprine 61.9 43.5 0.084
Mycophenolate 57.5 10.9 <0.001
Methotrexate 26.8 19.6 0.422
mPSL pulse 52.6 50.0 0.507
IVIG 12 (25.5%) 2 (4.5%) <0.001
Biologics 20 (42.5%) 8 (17.4%) 0.004
Rituximab 11 pts - ND
Infliximab 10 pts - ND
Adalimumab 2 pts 1 pts ND
Etanercept 1 pts 4 pts ND
Alemtuzumab 4 pts - ND
Interferon-alpha - 2 pts ND
Tocilizumab - 1 pts ND
Follow-up, months 79.0 (35.0-43.0) 65 (29.5-108) 0.669
Response to treatment  60.4 54.5 0.838
Complete 30.2 31.8

Partial 9.4 13.7

No response

Any relapse 58.9 529 0.675
Death 12.7 15.2 0.733
VDI 1 (0-1) 1(0-2) 0.632

“Initial dose” and “dose at 6 mos” mean the median oral glucocor-
ticoid dose converted to equivalent prednisolone dose at O and 6
months. Values are labelled as mean (SD) or median (IQR 25-75%).
Data are (%) unless otherwise specified

mPSL methylprednisolone, /VIG intravenous immunoglobulins, VDI
vasculitis damage index, ND not done

Comparison of paediatric-onset PAN vs. adult-onset
PAN

Twenty patients had paediatric onset-PAN. All of the pae-
diatric onset patients had cutaneous involvement compared
to 47 (64.3%) of adult onset-PAN patients (p =0.002). None
of the other demographic and clinical features were different
between the groups (data not shown).

Comparison of the UK and Turkish Cohort

The disease was predominantly seen in males in Turkey
compared to the UK cohort (65.2 vs. 44.7%, p=0.047).
Turkish patients had a younger age at disease onset than
UK patients Table 3. There was no difference in proportion
of patients with paediatric onset disease between the two
groups (17 vs. 26%, p=0.287).
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Table 3 Co.mparisop (_)f UK cohort (n: 47) Turkish cohort (n: 46)  p

demographic and clinical

characteristics between the UK Age at onset (years) 44 (28.5-59.0) 24.5 (11.8-40.5) 0.002

and Turkish Cohorts 43.0 (18.0) 28.7 (17.8) <0.001
Paediatric onset (%) 17.0 26.0 0.287
Sex, male (%) 44.7% 65.2% 0.047
Time to diagnosis (months) 2 (1-5) 3 (2-8) 0.041
Constitutional symptoms (%) 87.1 88.1 0.898
Cutaneous manifestations (%) 68.1 75.6 0.426
Musculoskeletal manifestations (%) 76.7 82.6 0.278
Neurologic manifestations (%) 32.5 54.3 0.089
Gastrointestinal manifestations (%) 48.8 45.0 0.733
Renal involvement (%) 40.4 76.1 <0.001
Testicular pain/tenderness (men only) (%) 28.5 16.7 0.310
DEI 5.3 (2.5) 6.35(2.3) 0.05
Distribution of patients 51.0% 41.3% 0.641
FFS=0 36.2% 43.5%
FFS=1 12.8% 15.2%
FFS >2
ESR (mm/h) 29 (15.5-49) 57 (35.3-78.3) 0.035
CRP (mg/L) 24 (9.8-117.3) 40.5 (18-40.5) 0.128
WBC (/mm?) 11,450 (7500-15,525) 9875 (7800-12,500)
Haemoglobin (g/L) 12.6 (11.2-13.4) 11.9 (10.4-13.2) 0.238
Serum creatinine (Umol/I) 73 (60.5-98) 81.3 (64.0-88.4) 0.41

Values are labeled as mean (SD) or median (IQR 25-75%)
DEI disease extent index, FFS five-factor score, ESR erythrocyte sedimentation rate, CRP C-reactive pro-

tein, WBC white blood cells

Cutaneous, musculoskeletal and constitutional manifes-
tations were the most frequent features in both cohorts and
these features were not statistically different between the
Turkish and the UK groups (p > 0.05; Table 3). However,
cutaneous PAN was more frequent in the UK group (25.5
vs. 8.6%, p=0.031). Conversely, renal involvement was
seen more frequent in the Turkish group (76.1 vs. 40.4%,
p<0.001). The median DEI was higher in the Turkish group
[6.35 (2.3) vs. 5.3 (2.5, p=0.05)].

Patient-related long-term outcomes

Patients were followed for a median of 68 (32—126) months.
All patients except for two were followed for > 6 months.
The median follow-up was comparable between cohorts
(Table 2, p=0.669).

Relapse

More than half of patients had one or more relapses (55.5%
UK vs. 50% Turkey, p=0.784). The median time to relapse
was 12 (10-18) months. Survival analysis did not show any
difference in the time to relapse between the two groups
(Fig. 1, log-rank test, p=0.387). In cox-regression models
predictors such as age, sex, organ involvement, and genetic

100%

80%

60%

40%

20%

0%

— -H—‘r——-é—f—l j
" o 1
L
I
4 8
Log-rank test,
- p=0.387 l
1
T T T T
o 50.0 100.0 150.0

Time in months

Fig. 1 Relapse curves of the UK and TR patients, blue line is UK
patients, green in TR patients
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disease were not associated with relapses. There was a trend
to more frequent relapses in cutaneous PAN.

Mortality

Thirteen patients died (12.7% in the UK vs. 15.2% in Turkish
cohorts). There was no difference in survival curves between
the two cohorts (log-rank test, p=0.190). The 1-, 5- and
10-year survival rates of the UK cohort and Turkish cohort
are shown in Fig. 2.

In cox-regression models, the aforementioned predictors
including age, sex, organ involvement, and genetic disease
along with the need for surgery were not associated with
mortality. However, FFS score was related to mortality
(»p=0.013). Five of thirteen patients with FFS=2, and 5 of
37 patients with FFS =1, had deceased (Fig. 3). Of the 13
that died, the cause of death was known in seven (Pneumo-
nia: 2, renal failure & pneumonia: 1, malignancy: 3, heart
failure: 1).

Other outcomes

Malignancy was observed in 9 (9.7%) patients. Non-mel-
anoma skin cancers, three; colon cancer, two; lymphoma,
chronic myelomonocytic leukemia, acute myeloblastic leu-
kemia and malign mesenchymal tumour, one for each.

The median Vasculitis damage index (VDI) score was 1
(0-1) at the last follow-up visit, and comparable between the
UK and Turkish groups (p =0.632).

100% ]| s
==t LA UK cohort
ey Ly L upap— i e = i e o -
e 2
e = :
el el afintes et bomf
80% |
TR cohort
60%
40% —
Log-rank test,
p=0.190
0,
20% — 1-year S-year 10-year
survival survival survival
Turkish cohort 97.3 90.6 S0.8
UK cohort 100 95.8 91.3
0%
T T T T
O 50.0 i00.0 150.0

Time in months

Fig.2 Survival curves for mortality of the UK and TR patients
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Fig.3 Survival curves for mortality according to FFS scores

Discussion

This is the largest study defining a diagnosis of PAN accord-
ing to the EMEA algorithm. We also present a comparison
of PAN from two different geographic areas. The Turkish
group had a younger age of disease onset and more cases of
monogenic disease. Even though there were certain demo-
graphic, clinical characteristic and treatment differences;
relapse rate, damage index and death rates were comparable
between the two groups.

Cutaneous, musculoskeletal and constitutional manifesta-
tions were the most frequent features in both cohorts. Renal
and gastrointestinal involvement was seen in about half
of the patients. These frequencies were similar to a recent
Mayo clinic PAN cohort [15]. However, over 70% of French
cohort had high neurologic involvement, whereas in the UK
cohort this was 34%, and half of Turkish group [2]. Cutane-
ous PAN patients were more frequent in the UK group and
renal involvement more frequent in the Turkish group. How-
ever, disease extent index was similar between the cohorts.

PAN presents both in children and adults. The mean age
at disease onset in previous studies was reported as in the
6th decade [15, 2]. Over 20% of our patients had a paediatric
onset. Thus, Median age at disease onset of our patients was
younger than previous cohorts (Mayo, 52.8 + 15.8, French
cohort 51.2+17.3). Even though the frequency of paedi-
atric onset patients were not different between the UK and
Turkey cohorts, Turkey patients had a> 10 years younger
disease onset.

Additionally, we evaluated if the patients had mono-
genic disease such as FMF and DADA2. Twelve (26%) of
the Turkish cohort had an identified/suspected monogenic
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disease (FMF in 7, DADAZ2 in 5). Four patients from the UK
had features suspicious for the above-mentioned monogenic
diseases but this could not be confirmed in this retrospective
study. The high consanguinity rate and the high prevalence
of MEFV mutations in Turkey explain the high rate for these
diseases in this cohort [16]. Again, in the Turkish cohort the
presence of genetic factors that predispose to inflammation
might have been effective in the younger onset due to the
relevant genetic load.

Chronic HBV infection is associated with a subgroup of
PAN. One-third of the French group had HBV-related PAN
[2]. There were 7 (15%) patients with hepatitis B and 2 (4%)
with hepatitis C in the Mayo PAN cohort [15]. We had three
patients out of 91. This difference may relate to time of the
observation period (French cohort was 1965, Mayo cohort
was 1980, the present study 1990). However, rare frequency
of our HBV-related patients is comparable to French data
after 2002. Successful vaccination could result HBV-related
PAN to less than 5% and to none of paediatric onset cases
[17].

Cutaneous PAN was present in sixteen with a female pre-
dominance. Over 75% had constitutional and musculoskel-
etal features. No patients evolved into systemic PAN and
this was only seen in one of 41 in the Mayo Clinic cohort.
We also compared clinical features of paediatric to adult
patients. The only difference was the higher frequency of
cutaneous disease in the paediatric group.

Treatment routinely employed corticosteroids and had
additional immunosuppressives, typically cyclophospha-
mide. Even though most had used cyclophosphamide, bio-
logics were used in > 30% patients (more in the UK group).
DADAZ2 patients received anti TNF treatment. Seven patients
had refractory disease.

During follow-up, we evaluated relapses, mortality and
malignancy. The relapse rates were similar in both cohorts
and over half of patients had at least one relapse with a
median time to relapse of 12 months. The Mayo group
reported a 5-year cumulative rate of first relapse as 45.2%
in cutaneous PAN, and only 9.6% in systemic PAN group
[15]. The French cohort found relapse rates between 20-46%
[2, 18, 19]. In the French study, 28.0% of the patients with
non—HBV-related PAN relapsed with a mean 29.0 (43.3)
months. Cutaneous PAN has a higher relapse tendency. The
randomized trial ‘CHUSPAN’ which compared 612 cyclo-
phosphamide pulses and found a lower relapse rate with the
longer treatment [20]. However, long-term results showed
that early advantage progressively declined and became non-
significant by 10 years [21].

The 1-, 5- and 10-year survival rates were comparable
between the UK and Turkey cohorts. These rates were not
different from previous studies. Five-year survival was
over 95% in both groups. We assessed Five-factor score at
disease presentation. In multivariate analysis, none of the

other characteristics, such as, age, sex, organ involvement,
and genetic disease was related to mortality. However, FFS
correlated with mortality. Five-year survival was 100%
in FFS:0, 96% in FFS:1 and 74.6% in FFS:2. As reported
before, the Five-factor score is a useful prognostic tool.

Data about malignancy in PAN patients is limited. There
are case reports of PAN as a paraneoplastic phenomenon
[22, 23]. Malignancy was observed in 10% of patients and
in three, it was the cause of death. Malignancy in vasculitis
is better known in ANCA-associated vasculitis mostly seen
as urinary tract cancer, leukaemia, and non-melanoma skin
cancer; this was explained as a result of impaired immu-
nosurveillance, direct oncogenicity of immunosuppressive
agents and perhaps malignant degeneration of tissues under-
going chronic immune stimulation [24].

The strength of conclusions from this study is limited
by its retrospective design and sample size. In particular, a
consistent approach to genetic testing was not possible. Data
collection relied on documentation by the treating physi-
cian at the time of clinical evaluation, which was not stand-
ardized. No standard treatment protocols were used. The
DEL FFS, VDI scores were calculated from patient records.
Even though we compared PAN features, we were not able
to evaluate ethnicity.

As a conclusion, these results suggest that the UK and TR
cohorts generally had comparable disease characteristics.
Certain differences were identified, such as, younger age of
disease onset in Turkey; survival and relapse rates were simi-
lar. This study also highlights the importance of registries
and multicentre collaboration. There is now a need for larger
scale genotyping and phenotyping of PAN cohorts to better
define subgroups, identify pathogenetic pathways to permit
a rational approach to diagnosis and treatment.
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