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A 62-year-old man presented to the hospital with a 1-month his-
tory of muscle aches and weakness in the anterior thighs and the lower 
posterior aspect of both legs and weight loss of 10 kg. On physical exami-

nation, there was numbness of the anterior thighs and posterior lower legs but no 
skin changes or abdominal tenderness. Laboratory tests showed elevated levels of 
inflammatory markers. Findings on computed tomography of the chest, abdomen, 
and pelvis were unremarkable. Tests for antineutrophil cytoplasmic antibodies and 
hepatitis B were negative. Owing to concern about polyarteritis nodosa, abdominal 
angiography was performed and revealed aneurysms and irregularity of the vessel 
walls in the axes of the celiac artery (Panel A), inferior mesenteric artery, and renal 
arteries (Panel B, right kidney). Treatment with oral glucocorticoids and cyclo-
phosphamide was initiated. Ten days later, a bowel perforation developed. Histo-
pathological examination of a resected segment of the transverse colon showed 
neutrophilic infiltration and fibrinoid necrosis of the walls of medium-size arter-
ies, as well as disruption of the internal elastic lamina (Panel C, elastin stain). A 
final diagnosis of polyarteritis nodosa was made. During a prolonged postoperative 
hospital course, an intraabdominal abscess was treated and immunosuppression 
therapy was adjusted. At follow-up 5 months after presentation, angiography 
showed resolution of the vascular changes (Panel D [renal artery, right kidney] and 
Panel E [celiac artery axis]).
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Les différents types de PAN

• Les PAN, une maladie syndromique :

• Systémique et cutanée limitée
• Liée au virus (HBV, EBV…)

• DADA-2

• Associée au SMD/VEXAS
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Although PAN-like features were initially reported in 12% of these patients, more recent 
studies suggest a lower incidence [16,60] (Figure 1). 

 
Figure 1. Comparison of various etiologies of PAN across different cohorts over distinct time peri-
ods. Adapted from Refs. [7,10,12,61]. 

4. Clinical Manifestations 
Signs and symptoms of PAN result from damage to the vascular walls, potentially 

affecting all organs. This section provides an overview of organ systems that can be im-
pacted in PAN patients. Unless otherwise stated, the percentages and specifics of the man-
ifestations come from the cohorts shown in Table 1. 

Table 1. Characteristics of PAN patients reported in different cohorts (PNP: peripheral neuropathy, 
CNS: central nervous system, FFS: Five Factor Score, 1996). Results are expressed as percentages. 

Characteristics 
Pagnoux et al.  

(1963 to 2005) [12] 
Sönmez et al.  

(1990 to 2015) [10] 
Rohmer et al.  

(2005 to 2019) [12] 

Georgin- 
Lavialle et al. 
(VEXAS) [62] 

Meyts et al. 
(ADA2) [63] 

General symptoms 93.1  85 95.7  50 
Fever 63.8 53.7 54 64.6  

Loss of weight 69.5 53.7 50 54.5  
Myalgia 58.6 46.2 50   

All cutaneous 49.7 67.2 59 83.6 75 
Nodules 17.2    14 
Purpura 22.1     
Livedo 16.7 17.9   50 

Panniculitis   7.5 12.9  
Renal 50.6 47.7 20 9.5  

Hematuria 15.2     
Proteinuria 21.6     

Hypertension 34.8 41.7   21 
Orchitis 17 14.9 16  4 

Neurologic 79.0 43.2 59   
PNP 74.1   5.2 9 
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Figure 1. Comparison of various etiologies of PAN across different cohorts over distinct time periods.
Adapted from Refs. [7,10,12,61].

4. Clinical Manifestations
Signs and symptoms of PAN result from damage to the vascular walls, potentially

affecting all organs. This section provides an overview of organ systems that can be
impacted in PAN patients. Unless otherwise stated, the percentages and specifics of the
manifestations come from the cohorts shown in Table 1.

Table 1. Characteristics of PAN patients reported in different cohorts (PNP: peripheral neuropathy,
CNS: central nervous system, FFS: Five Factor Score, 1996). Results are expressed as percentages.

Characteristics Pagnoux et al.
(1963 to 2005) [12]

Sönmez et al.
(1990 to 2015) [10]

Rohmer et al.
(2005 to 2019) [12]

Georgin-Lavialle et al.
(VEXAS) [62]

Meyts et al.
(ADA2) [63]

General symptoms 93.1 85 95.7 50

Fever 63.8 53.7 54 64.6

Loss of weight 69.5 53.7 50 54.5

Myalgia 58.6 46.2 50

All cutaneous 49.7 67.2 59 83.6 75

Nodules 17.2 14

Purpura 22.1

Livedo 16.7 17.9 50

Panniculitis 7.5 12.9

Renal 50.6 47.7 20 9.5

Hematuria 15.2

Proteinuria 21.6

Hypertension 34.8 41.7 21

Orchitis 17 14.9 16 4

Neurologic 79.0 43.2 59

PNP 74.1 5.2 9

Mononeuritis 70.7 2.6

CNS 4.6 53

Digestive 37.9 22.3 28 13.8 33
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The Extinction of Primary Polyarteritis Nodosa: A Modern
Science Success Story?
Dana Kidder1 and Neil Basu2

Polyarteritis nodosa (PAN) is a systemic necrotizing vasculitis
that affects medium and small muscular arteries.1 The condition is
characterized by the development of aneurysms with ensuing
single-organ or multiorgan ischemia over time.2 Of all the systemic
forms of vasculitis, PAN enjoys the longest storied history, begin-
ning in 1866 when Kussmaul and Maier3 reported a fatal case
characterized by constitutional upset subcutaneous skin nodules,
proteinuria, peripheral nerve deficits, and abdominal pain.
Although this phenotypic constellation continues to embody
PAN in modern medical textbooks, over the years, there has been
major progress in etiological discovery, which has subserved
robust subclassification.

Approaches to subclassification were initially based on
clinical phenotypes. An early example was the recognition of a
cutaneous-limited form of PAN (CPAN) by Lindberg in 1931.4 Ini-
tial interpretation of this form of PAN was to accept muscle and
nerve involvement without the presence of systemic features.
CPAN affects all age groups and has no sex bias.4 Previously
reported muscular manifestations in patients with CPAN are likely
to be reactive to associated subcutaneous swelling and edema.
CPAN, therefore should be considered as an organ-limited form
of PAN and should not be confused with systemic PAN. A further
split happened following the discovery of antineutrophil cytoplas-
mic antibodies (ANCAs) in the 1950s, leading to the separation
betweenmicroscopic polyangiitis and PAN in the 1994 Chapel Hill
Consensus Conference.5 The separation was based on the lack
of glomerulonephritis in PAN and added clarity to the diagnosis.
The implication of hepatitis B virus (HBV) in 1970 was therapeuti-
cally revolutionary, with HBV vaccination programs almost
abolishing this subclass.6 The combination of ANCA-based
reclassification and HBV therapeutics has profoundly reduced
the overall prevalence of PAN, but smaller 21st century develop-
ments continue to collectively scale primary PAN, as reported by
Kussmaul and Maier, toward an ultrarare entity. There are
increasing reports of PAN associated with other infections, albeit

with significantly less attributable risk compared to HBV. These
include HIV, cytomegalovirus, Epstein-Barr virus, and hepatitis C.7,8

Other uncommonly reported secondary associations include
hematologic disorders (myelodysplastic syndrome, lymphoma)
and solid malignancies (eg, lung cancer),9 but perhaps more
notable has been the evolving observed relationship with autoin-
flammatory diseases (eg, familial Mediterranean fever7) and the
intriguing discovery of monogenic forms of PAN.8

The discovery of recessive loss-of-function mutations in
CECR1, the gene encoding adenosine deaminase 2 (ADA2),
confirmed the presence of monogenic forms of PAN.10 It is not
clear how this deficiency affects pathogenesis, but ADA2 is both
the major extracellular adenosine deaminase and adenosine
deaminase–related growth factor. Reduced levels of ADA2 leads
to increased extracellular adenosine levels, which can promote
macrophage polarization toward M1, neutrophil extracellular trap
formation, and type I interferon signatures.11 The majority of
patients with deficiency of ADA2 (DADA2) present during child-
hood; however, adult-onset DADA2 is well recognized. Studies
from India, North America, and Germany confirmed that this
uncommon condition occurring in White patients also prevails in
other ethnic groups.12 These reports demonstrated commonality
in terms of skin rash (resembling livedo reticularis) and neurovascular
involvement (ischemic or hemorrhagic stroke) as the predominant
features. The presence of such manifestations, together with a
positive family history, should trigger screening for ADA2 muta-
tions. Critically, patients with DADA2 tend to respond optimally
to tumor necrosis factor blockade. A second monogenic disorder
known as VEXAS (vacuoles, E1 enzyme, X-linked, autoinflamma-
tory, somatic syndrome), which affects adults presenting with
autoinflammatory disease, was described recently.13 Three
of 25 patients included in the discovery cohort had PAN. The con-
dition is caused by a somatic mutation in the UBA1 gene on
chromosome X, which encodes for the major E1 enzyme, which
initiates ubiquitylation. The condition carries a high mortality.
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La PAN systémique classique

Guillevin et al. Medicine 1996

342 patients dont 260 avec PAN et 92 avec EGPA

Mortalité à 5 ans :
• 11,9 % FFS=0
• 25,9 % si FFS=1
• 45,9% si FFS>2



La PAN systémique sévère

Fauci et al. NEJM 1979

Intérêt du CYC depuis 1979 dans les vascularites 
nécrosantes pour 16 patients non contrôlés malgré 
la corticothérapie

Chez 71 patients PAN ou EGPA (essai 80-83): 
• Pas d’amélioration de la survie des patients traités par CYC 

2mg/kg/jour pendant 1 an en add-on d’un traitement CTC/PE
• Moins de rechute mais 19 décès
• Mais pas de stratification selon la vascularite ni statut HBV

Guillevin et al. Transfusion Science 1994

patients, tht: survival curves comparing nontreatment 
(group l), steroid treatment (group 2) and steroid plus 
immunosuppressive treatment (group 3) were signifi- 
cantly different (p <0.005). 
Cause of Death. The causes of death in the 32 patients 
who are known to have died during the follow-up pe- 
riod were analyzed. Twenty died directly from polyar- 
teritis, most within weeks or a few months of the onset 
of the disease. Another seven patients were considered 
to have died of complications of polyarteritis nodosa 
despite an absence of active disease at the time of death; 
three died of myocardial infarction, three of chronic 
renal failure and one of a subarachnoid hemorrhage. 
In three patients, steroid therapy may have contributed 
to death; one had a ccrebrovascular accident 12 years 
after the onset of disease, having had hypertension 
perhaps related to healed vasculitis and steroid therapy; 
one had gram-negative sepsis after six months of high 
dose steroids therapy. The third patient died of pneu- 
monia: autopsy revealed healed arteritis. In addition, 
one patient died at another facility of unknown causes, 
and one died from bronchogenic carcinoma 12 years 
after the onset of the polyarteritis. 

COMMENTS 

We have reviewed 64 cases of necrotizing vasculitis of 
the polyarteritis nodosa type, of which the duration of 
treatment was sufficient in 58 to evaluate treatment ef- 
fects on survival. We found that survival was signifi- 
cantly increased with the combined use of steroids and 
immunosuppressive agents (group 3), as compared to the 
use of steroids alone (group 2) or to no treatment (group 
1). 

The definition of a representative patient population 
is difficult in polyarteritis nodosa. Almost immediately 
following Kussmaul and Maier’s original description of 
polyarteritis nodosa [18], controversy began as to the 
nature of the disease [19,26]. Many forms of necrotizing 
vasculitis were equated with polyarteritis nodosa [al] 
including serum sickness and hypersensitivity to sul- 
fonamides [22,23]. In 1951 Churg and Strauss [24] 
characterized a subgroup of patients with polyarteritis 
in whom vasculitis developed associated with asthma 
and eosinophilia, and a pathologic picture of eosinophils 
in vessel walls and extravascular granulomas with eo- 
sinophils. In 1952 Zeek [21] codified the pathologic 
findings of necrotizing vasculitis into five distinct 
categories: (1) hypersensitivity angiitis (Rich and others), 
(2) allergic granulomatous angiitis (Churg and Strauss), 
(3) rheumatic arteritis, (4) periarteritis nodosa and (5) 
temporal arteritis. Little change has been made in this 
classification and it remains widely accepted. 

Pathologic changes similar to those seen in polyarte- 
ritis are sometimes found in patients with cryoglobu- 
linemia [25-271 or lymphoproliferative diseases [28-301. 
In 1970 the association of polyarteritis nodosa and 
hepatitis B surface antigenemia was described [32,32], 
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Figure 1. Cumulative survival curves in patients with 
polyarteritis nodosa receiving either (1) immunosuppressive 
agents and corticosteroids (group 3), (2) corticosteroids alone, 
(group 2) or (3) supportive therapy (group 1). 
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and numerous reports of this association have followed. 
Other reports have found evidence of noncryoglobu- 
linemic circulating immune complexes in polyarteritis 
[6,31,33-361 and suggest an immunologic pathogenesis 
to polyarteritis nodosa. 

Knowledge at this time is probably insufficient to 
satisfactorily define polyarteritis on a pathologic, etio- 
logic or immunologic basis alone, and a careful balance 
of all three is appropriate until further refinement of 
definitions occurs. Certainly some of our patients clin- 
ically had allergic granulomatous angiitis (Churg and 
Strauss], especially some of those accepted on clinical 
grounds alone. However, among the patients with 
asthma and eosinophilia, three had positive visceral 
angiograms, a presumably specific finding for polyar- 
teritis nodosa [29], and four others showed neither 
granulomas nor eosinophils on autopsy or biopsy. Al- 
though 14 patients with asthma had eosinophilia, an- 
other 14 patients with eosinophilia showed no evidence 
of pulmonary disease. This is in contrast to initial reports 
describing hypersensitivity angiitis [37] in which few 
patients without asthma had eosinophilia. 

Previous large studies from the Mayo Clinic [3] and 
the University of Michigan [38] included patients sim- 
ilar to those in our series except that (1) our population 
had fewer skin manifestations (28 per cent versus 58 per 
cent and 55 per cent), perhaps reflecting our exclusion 
of vasculitis limited to the skin; and (2) Frohnert et al. [3] 
reported fewer gastrointestinal findings (14 per cent 

December 1979 The American Journal of Medicine Volume 67 945 

Leib et al. Am J Med 1979

Intérêt d’un IS (AZA le plus souvent) parmi 64 
patients avec PAN (mais pb classification ++)



La PAN systémique sévère

Gayraud et al. ArthriLs RheumaLsm 2001

Etude portant sur 278 patients EGPA, PAN (+/-HBV) et PAM

CTC/EP +/- CYC CTC+/-EP
(CYC rattrapage)

• FFS ⩾ 1: CTC, 
CYC mensuel 
+/- EP

• FFS=0: CTC + 
CYC randomisé 
IV ou PO

CTC+ EP + anti-
viral
Si rechute CYCPAN HBV-

PAN HBV-

PAN HBV+/-

PAN HBV+

Suivi porte sur le BVAS, rechute et statut en fin d’étude (vivant vs décédé)

80-83 83-88 89-93 83-??

68 patients 71 patients 62 et 25 patients 47 patients



La PAN systémique sévère FFS⩾2

Sous-groupe 215 pajents EGPA, PAN HBV- et PAM

cancers, 7 received CS plus CYC, and 8 received CS
alone. One of the 2 lymphoma patients received CYC.

Forty-one patients died as a consequence of their
vasculitis or its treatment: 22 died of uncontrolled
vasculitis, 11 of treatment side effects (sepsis), 6 of early
sudden death, and 2 of sequelae of cardiomyopathy,
representing 14.7% of the total population and 48.2% of
all the deaths (Table 3). Eighteen of the 22 patients who
died of uncontrolled vasculitis had poor prognostic
factors. The mean followup of this group was 39 ! 17.4
months. Thirty (73.2%) of the 41 deaths due to the
disease or its consequences occurred during the first 18
months after starting treatment.

Influence of treatment. Survival was comparable
for the 215 patients receiving either CS or CS plus CYC
(Figure 5). When these patients were stratified accord-
ing to FFS, those with scores !2 who received CYC (n "
91) benefited from significantly prolonged survival (P "
0.044). No difference was observed between the overall
population and those with an FFS score of 0 or 1 (P "

0.46 and P " 0.31, respectively). Stratification according
to the BVAS failed to reveal a difference in survival.
Nevertheless, among the 25 patients for whom the
BVAS was #30, a tendency toward significance was
observed in favor of CYC (P " 0.069). Fifteen of the 22
patients who died of severe vasculitis had been treated
with CS alone.

Treatment side effects. Only moderate and se-
vere side effects were recorded; mild side effects were
not taken into account because they were not always
reported. One hundred seventy-five treatment side ef-
fects (Table 4) were reported in 93 of the 278 patients;
79 of the 93 patients (84.9%) had received CYC. The
distribution of side effects among the protocols and
forms of diseases were as follows: 41% in protocol 1,
9.8% in protocol 2, 64.2% in protocol 3, and none in
protocol 4 (only mild effects due to antiviral agents);
37.5% of the CSS patients, 58.6% of MPA, 29% of
non–HBV-related PAN, and 7.9% of HBV-related
PAN. Among the 185 patients who did not experience
side effects, only 53 (28.6%) had received CYC (P $
0.0001). The mean ! SD ages of the patients with and
without side effects were, respectively, 56.5 ! 12.7 years
and 52.4 ! 15.5 years.

Infectious diseases and osteoporotic fractures
were the 2 major events, respectively, in 13.3% and 8.6%
of the entire study population. In protocol 3, in which all
patients received CS and CYC, infections occurred in
28.6% (mean ! SD age 61.8 ! 10 years), and osteo-
porotic fractures occurred in 19% of the whole group
and in 35% of the women in the group. The 11 patients
who died of sepsis had taken CYC (6 oral doses and 5
intravenous pulse doses) and were older than the other
patients in the series (63.5 years versus 53.6 years). Side
effects were observed in 59% of patients receiving oral
CYC and in 62% of those receiving pulse doses.

Sequelae were noted in 58 patients. The main

Figure 5. Survival of patients with vasculitis (Churg-Strauss syn-
drome, microscopic polyangiitis, and polyarteritis nodosa without
hepatitis B virus markers; n " 215) as a function of treatment with
corticosteroids (CS) versus CS plus cyclophosphamide (CYC) as
first-line therapy (P not significant).

Table 3. Patient characteristics and vasculitis scores, according to outcome*

Parameter

Study
population
(n " 278)

Survivors
(n " 193)

Deaths

Overall
(n " 85)

Uncontrolled
vasculitis
(n " 22)

Sepsis
(n " 11)

Age, years 53.6 ! 15.5 51.3 ! 15.3 58.9 ! 13.6 52.1 ! 16.2 63.5 ! 9.2
FFS 1 ! 1.1 0.9 ! 1 1.3 ! 1.2 2.3 ! 1.3 1.5 ! 1.1
BVAS 19.1 ! 7.7 17.9 ! 7.5 21.9 ! 7.6 25.2 ! 9.2 22.1 ! 6.3
Followup, months 88.5 ! 51.7 106 ! 42.5 49 ! 42.5 26.6 ! 40.4 17.9†

* The patients’ age, Five-Factors Score (FFS), and Birmingham Vasculities Activity Score (BVAS) were recorded at diagnosis. Values are the
mean ! SD.
† The SD is not reported because 9 of the 11 deaths occurred before 4 months and the other 2 occurred at 10 years and 11 years, respectively.
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sequelae were end-stage renal failure necessitating hemo-
dialysis (n ! 8; 2 of whom subsequently received renal
allografts), moderate renal insufficiency (n ! 7), peri-
pheral neuropathy (n ! 10), congestive heart failure
(n ! 5), hypertension (n ! 4), chronic respiratory
disease (n ! 5), hemiplegia (n ! 1), visual impairment
(n ! 1), amputation (n ! 2), marked weight gain (n !
2), pain from vertebral fractures (n ! 11), and inability
to get out of bed (n ! 2).

DISCUSSION

Several studies (6–12) have demonstrated an
overall improvement in the prognosis of vasculitis and,

recently, scores predicting the prognosis have been
devised (19). However, to date, the impact of therapeu-
tic strategies on subgroups of vasculitides according to
the prognostic factors and the occurrence of long-term
side effects has not been evaluated. We demonstrated in
the present study that the overall mortality was signifi-
cantly higher than that observed in the general popula-
tion of France, despite the improvement in treatments.
Deaths usually occurred early, within the first 18 months
of followup. Later, survival curves tended to be parallel
despite the occurrence of late relapses. Survival re-
flected the initial disease severity (Figures 2A and B),
and in our opinion prognostic scores should be used in
clinical trials to guide the initial treatment choice as a
function of disease severity in the individual patient.

We observed a few discrepancies between the
BVAS and the FFS. Although the scores were correlated
(r ! 0.69), for CSS the BVAS (20) overestimated the
disease severity (Table 1) as a consequence of the points
attributed to ENT involvement and chest involvement,
despite the fact that neither maxillary sinusitis nor
asthma has ever been demonstrated to be a factor of
poor prognosis in CSS (19). Based on these data, the
FFS was easier to use and better adapted for comparing
the initial severity of the different types of vasculitides.
However, the BVAS is a more precise measurement of
the dissemination of the disease and could be used to
evaluate followup (21), which is not the case for the FFS.
The 2 scores are therefore complementary and are
useful for decision-making and treatment followup.

In our opinion, deaths due to vasculitis or its
complications did not reflect the type of vasculitis but,
rather, the extent of organ involvement, e.g., kidney, GI

Figure 6. Survival of patients with vasculitis (Churg-Strauss syn-
drome, microscopic polyangiitis, and polyarteritis nodosa without
hepatitis B virus markers and Five-Factors Scores [FFS] of !2; n ! 91)
as a function of treatment with corticosteroids (CS) versus CS plus
cyclophosphamide (CYC) as first-line therapy (P ! 0.044).

Table 4. Distribution of side effects as a function of treatment with
CS with and without CYC*

Side effect

No. of
events

(n ! 175)

No. of patients with
side effects

Total
(n ! 93)

No. taking
CYC

(n ! 79)

Infections 40 37 31
Bacterial pneumonia 8
Acute bronchitis 6
Tuberculosis 3
Pneumocystis carinii

pneumonia
1

Sinusitis 2
Septicemia 4
Urinary tract infections 2
Herpes zoster infections 5
Osteomyelitis, arthritis 2
Furunculosis 2
Aspergillosis, candidiasis,

cryptococcosis
5

Osteoporotic fractures 26 24 14
Vertebra 23
Femur 3

Amenorrhea 5 5 5
Alopecia 6 6 6
Hemorrhagic cystitis 7 7 7
Neutropenia 9 9 9
Cushing’s disease 24 24 19
Weight gain 9 9 3
Diabetes 8 8 5
Hypertension 11 11 9
Depression 7 7 4
GI symptoms 5 5 5
Acne 5 5 3
Thrombosis 4 4 2
Cataract 3 3 2
Osteonecrosis 3 3 2
Cholestasis 2 2 1
Bladder cancer 1 1 1

* Some patients experienced more than 1 side effect; therefore, the
sum of each of the 2 last columns is higher than the number of patients
indicated at the top of the column. CS ! corticosteroids; CYC !
cyclophosphamide; GI ! gastrointestinal.
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La PAN systémique sévère FFS⩾1, essai CHUSPAN

Guillevin et al. ArthriLs RheumaLsm 2003delivered over 4 and 10 months, respectively, and were
not followed by a systematic prescription of a maintenance
treatment.

Regarding the baseline characteristics, the 2 groups were
comparable. However, the mean creatininemia was higher
in the 12-pulse group. Although that difference was not
statistically significant, this finding was a matter of con-
cern because of the known pejorative prognostic value on
outcome of renal dysfunction in PAN and MPA (17). Given
the very similar median creatininemia values for the two
groups, this difference probably reflects the inclusion of 2
anuric patients in the 12-pulse group. Moreover, the
higher serum creatinine level concerned the group of pa-
tients that had the better outcome, and thus it is unlikely
that this finding might have substantially biased the re-
sults of the trial.

Our results provide evidence that, for patients with se-
vere PAN or MPA, the shorter 6 pulse-course of CY is
significantly less effective at preventing relapses and/or
deaths than the standard 12-pulse course. In particular, the
difference between the two regimens concerned the re-
lapse risk that was significantly higher for the 6 CY-pulse
group. We do not think that this difference might be sim-
ply due to a postponement of the relapses in the patients
that were kept on immunosuppressive therapy for 6 more
months. Indeed, the widely divergent relapse-probability
curves would rather suggest that the shorter immunosup-
pressant regimen resulted in a persistently higher relapse
risk. This divergence could point to a sustained effect of
prolonged initial immunosuppression on the subsequent
relapse risk. Consequently, these findings would indicate
that the initial CY therapy has to be maintained for more
than 4 months in order to obtain sustained disease remis-
sion and, eventually, cure of the disease.

Some concern about the validity of this trial may arise
from the fact that it combines PAN and MPA patients, in
particular with respect to the higher propensity for re-
lapses in MPA (5). Indeed, this study was set up prior to

Figure 2. Kaplan–Meier curves of the probability of event (re-
lapse and/or death)-free survival of patients with severe polyar-
teritis nodosa (PAN) or microscopic polyangiitis (MPA) according
to the vasculitis diagnosed and the number of cyclophosphamide
(CY) pulses.

Figure 1. Kaplan–Meier curves showing the probabilities of A,
relapse; B, survival; and C, event (relapse and/or death)-free sur-
vival for patients with severe polyarteritis nodosa (PAN) or mi-
croscopic polyangiitis (MPA) treated with corticosteroids (CS)
and either 6 or 12 cyclophosphamide (CY) pulses.
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delivered over 4 and 10 months, respectively, and were
not followed by a systematic prescription of a maintenance
treatment.

Regarding the baseline characteristics, the 2 groups were
comparable. However, the mean creatininemia was higher
in the 12-pulse group. Although that difference was not
statistically significant, this finding was a matter of con-
cern because of the known pejorative prognostic value on
outcome of renal dysfunction in PAN and MPA (17). Given
the very similar median creatininemia values for the two
groups, this difference probably reflects the inclusion of 2
anuric patients in the 12-pulse group. Moreover, the
higher serum creatinine level concerned the group of pa-
tients that had the better outcome, and thus it is unlikely
that this finding might have substantially biased the re-
sults of the trial.

Our results provide evidence that, for patients with se-
vere PAN or MPA, the shorter 6 pulse-course of CY is
significantly less effective at preventing relapses and/or
deaths than the standard 12-pulse course. In particular, the
difference between the two regimens concerned the re-
lapse risk that was significantly higher for the 6 CY-pulse
group. We do not think that this difference might be sim-
ply due to a postponement of the relapses in the patients
that were kept on immunosuppressive therapy for 6 more
months. Indeed, the widely divergent relapse-probability
curves would rather suggest that the shorter immunosup-
pressant regimen resulted in a persistently higher relapse
risk. This divergence could point to a sustained effect of
prolonged initial immunosuppression on the subsequent
relapse risk. Consequently, these findings would indicate
that the initial CY therapy has to be maintained for more
than 4 months in order to obtain sustained disease remis-
sion and, eventually, cure of the disease.

Some concern about the validity of this trial may arise
from the fact that it combines PAN and MPA patients, in
particular with respect to the higher propensity for re-
lapses in MPA (5). Indeed, this study was set up prior to

Figure 2. Kaplan–Meier curves of the probability of event (re-
lapse and/or death)-free survival of patients with severe polyar-
teritis nodosa (PAN) or microscopic polyangiitis (MPA) according
to the vasculitis diagnosed and the number of cyclophosphamide
(CY) pulses.

Figure 1. Kaplan–Meier curves showing the probabilities of A,
relapse; B, survival; and C, event (relapse and/or death)-free sur-
vival for patients with severe polyarteritis nodosa (PAN) or mi-
croscopic polyangiitis (MPA) treated with corticosteroids (CS)
and either 6 or 12 cyclophosphamide (CY) pulses.
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CHUSPAN trial: results at 10 years / M. Samson et al.

or chi-square tests were used, as ap-
propriate, to compare categorical varia-
bles. For all statistical analyses, 2-tailed 
p<0.05 defined significance.
Disease-free survival, defined as the 
time to relapse, failure or death, which-
ever occurred first, was calculated from 
the date of randomisation. For survival 
analyses, data were censored after 120 
months of follow-up. Kaplan-Meier 
curves were plotted using SPSS v. 22 
software, and their differences were 
evaluated with log-rank tests. 
A multivariate Cox regression model 
with backward selection of variables 
(exit threshold: p<0.1) was used to 
identify baseline variables indepen-
dently associated with disease-free sur-
vival. All variables with p≤0.2 in the 
univariate analyses were selected for 
inclusion in the multivariate model.

Results
Baseline characteristics
Sixty-four patients (40 MPA and 24 
PAN) were included in this extended 
study. One patient, who developed typi-
cal features of granulomatosis with pol-
yangiitis during follow-up, was exclud-
ed. As previously reported, 33 patients 
(23 MPA, 10 PAN) were randomised 

to receive 12 CYC pulses and 31 (17 
MPA, 14 PAN) to receive 6 CYC puls-
es (Fig. 1). Patients’ baseline clinical 
and biological characteristics accord-
ing to vasculitis and treatment arm are 
summarised in Table I. Notably, MPA 
patients were older and their BVAS-
defined disease severity greater, attrib-
utable to higher frequencies of renal, 
cardiac and pulmonary involvements, 
than those of PAN patients. More im-
portantly, no significant difference 
was observed between the 2 treatment 
groups (12 vs. 6 CYC pulses). Creatini-
naemia was the only item that tended 
(p=0.053) to be higher for patients who 
received 12 CYC pulses. 
As previously reported (18), 53/64 pa-
tients (83%, 27 in the 12-pulse group 
and 26 in the 6-pulse arm; p=0.83) 
achieved remission after induction. 
For the 11 non-responders, immuno-
suppressive therapy was intensified: 3 
achieved remission and 8 died before 
remission.

Extended follow-up
Notably, 11/64 patients were lost-to-
follow-up before 10 years: 3 in the 
12-pulse group and 8 in the 6-pulse 
group (p=0.10), after global mean 

follow-up of 61.9±35.2 [range: 21.9–
111.3] months, with no between-group 
difference, respectively: 76.8±32.9 
months vs. 56.3±36.4 (p=0.42) (Fig. 1). 

Relapses
Among the 56 patients who finally en-
tered in remission, 26 experienced ≥1 
relapse(s) (12 in the 12-pulse arm and 
14 in the 6-pulse group; Table I) and 
20 suffered ≥1 major relapse(s) (10 in 
the 12-pulse arm and 10 in the 6-pulse 
group; p=1.00). Throughout follow-
up, 26 patients developed 40 relapses 
(mean BVAS: 10.1±7.2), 23 of them 
major (mean BVAS: 13.6±7.0). 
The characteristics of the first relapses 
that occurred in those 26 patients are 
summarised in supplementary Table 
S1. They appeared a mean of 32.2±32.5 
months post-inclusion, with no sig-
nificant differences between PAN and 
MPA patients or between 12- and 
6-pulse groups. Notably, 88% of these 
26 relapses were severe, and 46% of the 
patients were off GC and immunosup-
pressants when they occurred. No rele-
vant clinical differences were found be-
tween PAN and MPA relapses. ANCA 
were detectable only during MPA re-
lapses. First relapses were more severe 

Fig. 1. Flow chart of the study: analysis at 10 years. Data were censored after 120 months of follow-up. CYC: cyclophosphamide; FFS: Five-Factor Score; 
GPA: granulomatosis with polyangiitis (Wegener’s); MPA: microscopic polyangiitis; PAN: polyarteritis nodosa.

S-180 Clinical and Experimental Rheumatology 2017

CHUSPAN trial: results at 10 years / M. Samson et al.

the therapeutic protocol, 25/64 (39%) 
patients received another immunosup-
pressant, mainly because the former 
failed or the vasculitis relapsed. Com-
plementary treatments are detailed in 
supplementary Table S2. No differ-
ences were observed between PAN 
and MPA patients or 12- and 6- pulse 
groups. Azathioprine (12, 19%), oral 
CYC (9, 14%) and mycophenolate 
mofetil (5, 8%) were the most com-
monly prescribed immunosuppressants 
after pulse CYC. 

Deaths and overall survival
Twenty-five (39%) patients, signifi-
cantly more with MPA, died during 
the extended study, while the treatment 
groups were comparable: 11 (33%) in 
the 12-pulse group and 14 (45%) in the 
6-pulse arm (p=0.44; Table I). Deaths 
were caused by active vasculitis (n=8), 
sepsis (n=5), cancer (n=3: 2 prostate and 
1 lymphoma), vascular disease (n=3: 2 
myocardial infarctions and 1 rupture 
of a prosthetic valve), dementia (n=1), 
postoperative haemorrhage (n=1) or 
sudden death of unknown origin (n=4). 
The respective 2-, 5-, 7- and 10-year 
overall survival rates were 82.8%, 
72.7%, 63.4% and 57.4%, and com-
parable for patients given 12 or 6 
pulses (Fig. 2B). Importantly, relapse 
(p=0.471) and alveolar haemorrhage 

Table II. Univariate and multivariate analyses of baseline factors associated with disease-
free survival.

Factor  Univariate    Multivariate 

 Hazard ratio  p Hazard ratio  p

Vasculitis (MPA vs. PAN) 2.17 0.014 – NS
Age at diagnosis ≥65 years  2.88 0.002 2.28 0.012
Sex  NS   
Clinical characteristics at diagnosis     
Myalgias 1.52 0.187 – NS
Arthralgias  NS   
Cutaneous symptoms  NS   
Ear, nose & throat symptoms  NS   
Pulmonary symptoms 2.32 0.008 – NS
Alveolar haemorrhage 3.60 0.007 3.07 0.003
Cardiac symptoms  NS   
Specific cardiomyopathy  NS   
Pericarditis  NS   
Gastrointestinal symptoms 0.65 0.164 – NS
Severe digestive involvement 0.42 0.021 0.37 0.110
Renal involvement  NS   
Proteinuria >0.5 g/day 2.02 0.040 – NS
Haematuria >10 red cells/mL  NS   
Orchitis  NS   
Neurological symptoms  NS   
Mononeuritis multiplex  NS   
CNS symptoms  NS   
Laboratory findings at diagnosis     
Creatininaemia >140 µmol/L  NS   
ANCA-positivity 1.85 0.048 – NS
Treatment     
12 vs. 6 CYC pulses  NS – NS

All variables with p≤0.2 in the univariate analyses were selected for inclusion in the multivariate model 
which was a Cox regression model with backward selection of variables (exit threshold: p<0.1). 
ANCA: antineutrophil cytoplasm antibodies; CYC: cyclophosphamide; IS: immunosuppressant; MPA: 
microscopic polyangiitis; NS: non-significant; PAN: polyarteritis nodosa.

Fig. 2. Disease-free (A) and overall survival (B) analyses. p-values computed with log-rank tests. CYC: cyclophosphamide; MPA: microscopic polyangii-
tis; PAN: polyarteritis nodosa. 
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associated with complications, albeit at a very low rate (13,14). 
However, the resolution for noninvasive modalities is improving, 
and CT or MR angiography may provide additional information 
regarding the vessel wall that conventional angiography does not. 
Specifically, CT angiography may enable visualization of more of 
the distal branches of the mesenteric arteries than MR angiog-
raphy, but MR angiography may be preferred in certain clinical 
situations (e.g., need to avoid iodinated contrast). In patients with 
a negative CT or MR angiogram result with a high degree of sus-
picion for abdominal involvement, it is reasonable to consider con-
ventional angiography.

Recommendation: For patients with a history of severe 
PAN with abdominal involvement who become clinically 
asymptomatic, we conditionally recommend follow- up 
abdominal vascular imaging.

Follow- up imaging permits assessment of disease control and 
treatment response. In the view of the Voting Panel, follow- up imag-
ing is particularly important when baseline imaging demonstrates 
aneurysmal disease. The timing of follow- up imaging is dependent, 
in part, on clinical factors, such as the extent and severity of vascu-
lar abnormalities, overall disease course, and response to therapy. 
However, indefinite routine vascular imaging should be avoided if 
the abdominal vascular disease is shown to be quiescent.

Recommendation: For patients with suspected PAN 
involving the skin, we conditionally recommend obtain-
ing a deep- skin biopsy specimen (i.e., a biopsy reaching 
the medium- sized vessels of the dermis) over a superficial 
skin punch biopsy to aid in establishing a diagnosis.

Indirect evidence (found in nonrandomized studies or studies 
in which findings were not primary aims) suggests that evaluation 
of deeper tissue is more effective at establishing a diagnosis of 
PAN (15,16), since a deeper- tissue sample is more likely to cap-
ture a medium- sized vessel. A deep- skin biopsy can be performed 
by a dermatologist as a deep (or “double”) punch biopsy and does 
not necessarily require invasive resection. This recommendation 
had strong support from the Voting Panel but remains conditional 
due to limited evidence.

Recommendation: For patients with suspected PAN 
and peripheral neuropathy (motor and/or sensory), we 
conditionally recommend obtaining a combined nerve 
and muscle biopsy over a nerve biopsy alone to aid in 
establishing a diagnosis.

Several studies suggest an increased yield with nerve and 
concurrent muscle biopsy as opposed to nerve biopsy alone (15– 
19). However, the biopsy should sample involved tissue and not 
be performed “blind” (i.e., sampling tissue that does not appear 

Figure 1. Key recommendations for the treatment of polyarteritis nodosa.
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with MPA). The reasons for randomization were as
follows: no remission (22 patients [11 receiving cyclo-
phosphamide and 11 receiving azathioprine]), major
relapses (13 patients [7 receiving cyclophosphamide and
6 receiving azathioprine]), and corticosteroid depen-
dence during induction or after minor relapses (4 pa-
tients [2 receiving cyclophosphamide and 2 receiving
azathioprine). Seven patients were randomized after
having experienced vasculitis flares, which in 5 patients
had been managed with corticosteroids according to the
protocol. Two patients received higher corticosteroid
doses and for longer durations than were foreseen by the
protocol before randomization, but these 2 patients were
retained for the final analysis.

The characteristics of the 2 groups at the time of
inclusion are summarized in Table 2. The only signifi-
cant between-group difference was the older age of the
cyclophosphamide-assigned patients at the time of inclu-
sion and randomization. The treatment responses of the
39 randomized patients are detailed in Figure 2.

Cyclophosphamide-treated group. Thirteen of the
19 patients randomized to receive pulse cyclo-
phosphamide achieved disease remission. One patient
died of bowel infarction after the first cyclophosphamide
pulse, and bowel infarction had not been an initial PAN
feature. The 5 cyclophosphamide nonresponders were

subsequently treated according to local practice. One
27-year-old patient with biopsy-proven MPA who was
randomized because of a major relapse, with CNS, renal,
and pancreatic involvement, underwent plasma ex-
changes after 2 cyclophosphamide pulses; she died of
thrombotic microangiopathy and sepsis 3 months after
randomization. Another patient with mononeuropathy
and biopsy-proven PAN was randomized after nonre-
sponse to first-line corticosteroids and steadily deterio-
rated despite receiving pulse and then oral cyclo-
phosphamide, plasma exchange, IV immunoglobulin,
and cyclosporine; he died at age 66 years of possible
CNS involvement. No autopsy was performed. In 3
patients, disease eventually went into remission, but 2 of
them experienced major relapses 7 months and 46
months after randomization, respectively; both of these
patients had CNS involvement (cerebrovascular dam-
age, pachymeningitis). Both of these patients received
IV cyclophosphamide, and disease was in remission in 1
patient, and the other patient was still receiving treat-
ment at study end.

Of the 13 patients with disease in remission after
receiving the allocated treatment, 4 experienced a re-
lapse 8 months, 19 months, 32 months, and 63 months
after randomization, respectively. Despite having re-
ceived IV cyclophosphamide, 2 of them experienced

Figure 1. Flow chart showing the distribution of 124 patients with polyarteritis nodosa (PAN) or
microscopic polyangiitis (MPA), from inclusion in the study through outcome and randomization for
additional immunosuppressive treatment. The reasons for noninclusion were as follows: no definite
PAN or MPA (n ! 17), factors of poor prognosis (n ! 8), refusal (n ! 3), contraindication to study drug
(n ! 2), or other (n ! 3). CS ! corticosteroids.

1190 RIBI ET AL

58 PAN et 66 PAM

Traitement inijal par CTC 1mg/kg 
puis posologie décroissante

Randomisajon si rechute majeure 
ou impossibilité de décroitre la CTC 
AZA 2mg/kg ou CYC 600 mg/m2

Ribi et al. Arthrits Rheumatology 2010



La PAN systémique FFS=0, essai CHUSPAN

Ribi et al. Arthrits Rheumatology 2010

Patients not randomized. Eighteen patients who
had achieved remission while receiving first-line cortico-
steroid treatment experienced minor relapses, which
were managed with corticosteroids according to the
protocol; all achieved disease remission. One patient
died of heart failure at age 83 years due to a preexisting
valvulopathy that was not related to vasculitis, 17 months
after the last vasculitis flare.

Seventeen of the 56 patients eligible for random-
ization were not randomized; 6 of these patients refused
additional immunosuppression, whereas the reasons for
nonreferral of 11 patients for randomization remain
unknown. For these 17 patients, the reasons for second-
line treatment were as follows: nonresponse to cortico-
steroids (n ! 4), major relapse (n ! 12), and cortico-
steroid dependency (n ! 1). Seven patients received
high-dose corticosteroids alone: 3 of these patients
experienced disease remission, 2 patients (both of whom
were age 80 years) died while receiving treatment, 2 and
9 months after relapsing, respectively, and 2 patients
were still being treated at the end of the study. Ten
patients were prescribed additional immunosuppres-
sants; all of these patients achieved remission, but 2
subsequently experienced a disease relapse, and 1 be-
came corticosteroid dependent.

Adverse events. Adverse events occurred in 67
patients (54%); these adverse events are shown in Table
3. Corticosteroid-related bone and joint complications

(osteoporotic fractures and osteonecrosis of the femoral
head) occurred in 10 patients (8%); subclinical osteo-
porosis was observed in another 4 patients. Bone density
scans were not routinely performed, and, thus, the
asymptomatic osteoporosis rate is probably higher. Six-
teen patients (13%) experienced infectious complica-
tions requiring hospitalization, including 2 fatalities; 1
patient died of septic shock–complicated uncontrolled
vasculitis, and the other died of pneumonia 8 years after
inclusion in the study. Other potentially corticosteroid-
related adverse events included cataract and intraocular
hypertension, arterial hypertension, diabetes mellitus,
psychiatric disorder, and adrenal insufficiency. Among
the 6 reported thromboembolic events, 4 occurred
within the first 6 months of treatment, and 2 occurred
after 1 year. One patient who had previously received IV
cyclophosphamide was treated with oral cyclo-
phosphamide following a major relapse; hemorrhagic
cystitis developed, which subsided after treatment was
switched back to pulse cyclophosphamide. No hypersen-
sitivity reaction to or hepatic toxicity with azathioprine
was reported. Cytopenia developed in 1 patient who was
being treated concomitantly with allopurinol.

Malignancies developed in 5 patients. Two non-
randomized patients had received second-line immuno-
suppressants following relapses. In 1 of these patients,
who had PAN and received azathioprine, Hodgkin’s
lymphoma developed at age 24 years, 19 months after

Figure 2. Flow chart showing the outcomes of the 39 randomized patients. ! ! One patient died due to ongoing
vasculitis. † ! One patient died due to ongoing vasculitis, and 1 patient stopped treatment with azathioprine and
was lost to followup. ‡ ! Two patients died due to vasculitis, and 1 patient received ongoing treatment.

1192 RIBI ET AL
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95 patients (51 avec EGPA, 25 avec PAM, et 19 avec PAN) 

increased risk of induction failure or relapse. Glucocor-
ticoid use, assessed with AUC and adjusted to the mean
difference in dose from inclusion to study end and mean
dose among users at month 24, was comparable
between treatment arms (Figure 2B). At month 6 and
month 12, 31 patients (67.4%) and 25 patients (54.3%),
respectively, were still receiving allocated AZA (mean
! SD daily doses of 125.8 ! 25.4 mg at month 6 and
129.0 ! 29.5 mg at month 12). Month 24 outcomes are
shown in Figure 3. Hospitalization and outpatient visit
numbers were also comparable between arms.

Rates of patients with ≥1 SAE and ≥1 treat-
ment-related SAE were comparable in the 2 study arms
(data available upon request from the corresponding
author). AEs in the AZA arm led to study drug discon-
tinuation for 10 patients (2 each with agranulocytosis
or pancytopenia; 1 each with prolonged leukopenia,
hypersensitivity cutaneous reaction, acoustic neuroma
radiosurgery, or pregnancy that terminated participa-
tion; and 2 with liver enzyme abnormalities [alanine
aminotransferase >3 times the upper limit of normal
(ULN) and >6 times the ULN]). AEs in the placebo

Figure 2. A, Relapse-free survival since randomization according to treatment group. The analysis was limited to patients in whom remission was
achieved after enrollment, with their initially assigned treatments. Only each patient’s first remission was considered. B, Mean prednisone dose
over time since randomization according to treatment group.

AZA ADJUNCTION FOR NONSEVERE SNV 2181

• Méthyl prednisone 0-3 bolus relais 
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§ AZA 2-3 mg/kg
§ Placebo
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associated with complications, albeit at a very low rate (13,14). 
However, the resolution for noninvasive modalities is improving, 
and CT or MR angiography may provide additional information 
regarding the vessel wall that conventional angiography does not. 
Specifically, CT angiography may enable visualization of more of 
the distal branches of the mesenteric arteries than MR angiog-
raphy, but MR angiography may be preferred in certain clinical 
situations (e.g., need to avoid iodinated contrast). In patients with 
a negative CT or MR angiogram result with a high degree of sus-
picion for abdominal involvement, it is reasonable to consider con-
ventional angiography.

Recommendation: For patients with a history of severe 
PAN with abdominal involvement who become clinically 
asymptomatic, we conditionally recommend follow- up 
abdominal vascular imaging.

Follow- up imaging permits assessment of disease control and 
treatment response. In the view of the Voting Panel, follow- up imag-
ing is particularly important when baseline imaging demonstrates 
aneurysmal disease. The timing of follow- up imaging is dependent, 
in part, on clinical factors, such as the extent and severity of vascu-
lar abnormalities, overall disease course, and response to therapy. 
However, indefinite routine vascular imaging should be avoided if 
the abdominal vascular disease is shown to be quiescent.

Recommendation: For patients with suspected PAN 
involving the skin, we conditionally recommend obtain-
ing a deep- skin biopsy specimen (i.e., a biopsy reaching 
the medium- sized vessels of the dermis) over a superficial 
skin punch biopsy to aid in establishing a diagnosis.

Indirect evidence (found in nonrandomized studies or studies 
in which findings were not primary aims) suggests that evaluation 
of deeper tissue is more effective at establishing a diagnosis of 
PAN (15,16), since a deeper- tissue sample is more likely to cap-
ture a medium- sized vessel. A deep- skin biopsy can be performed 
by a dermatologist as a deep (or “double”) punch biopsy and does 
not necessarily require invasive resection. This recommendation 
had strong support from the Voting Panel but remains conditional 
due to limited evidence.

Recommendation: For patients with suspected PAN 
and peripheral neuropathy (motor and/or sensory), we 
conditionally recommend obtaining a combined nerve 
and muscle biopsy over a nerve biopsy alone to aid in 
establishing a diagnosis.

Several studies suggest an increased yield with nerve and 
concurrent muscle biopsy as opposed to nerve biopsy alone (15– 
19). However, the biopsy should sample involved tissue and not 
be performed “blind” (i.e., sampling tissue that does not appear 

Figure 1. Key recommendations for the treatment of polyarteritis nodosa.

 23265205, 2021, 8, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.41776 by U

niversité Paris D
escartes, W

iley O
nline Library on [02/11/2024]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

Chung et al. Arthrits Rheumatology 2021

Non-sévère : change le type 
d’IS mais pas son utilisation, 
qui est recommandée



Quel traitement d’entreKen ?

• Cytotoxicité élevée du CYC, choix d’autre IS
• Proposijon de relais par :

§ AZA (2-3 mg/kg et ⩽200 mg) 
§ MTX (0,3 mg/kg/sem)

• Durée 18-24 mois

Guillevin et al. Arthritis Rheumatism 2003

CHUNG ET AL 1388       |

associated with complications, albeit at a very low rate (13,14). 
However, the resolution for noninvasive modalities is improving, 
and CT or MR angiography may provide additional information 
regarding the vessel wall that conventional angiography does not. 
Specifically, CT angiography may enable visualization of more of 
the distal branches of the mesenteric arteries than MR angiog-
raphy, but MR angiography may be preferred in certain clinical 
situations (e.g., need to avoid iodinated contrast). In patients with 
a negative CT or MR angiogram result with a high degree of sus-
picion for abdominal involvement, it is reasonable to consider con-
ventional angiography.

Recommendation: For patients with a history of severe 
PAN with abdominal involvement who become clinically 
asymptomatic, we conditionally recommend follow- up 
abdominal vascular imaging.

Follow- up imaging permits assessment of disease control and 
treatment response. In the view of the Voting Panel, follow- up imag-
ing is particularly important when baseline imaging demonstrates 
aneurysmal disease. The timing of follow- up imaging is dependent, 
in part, on clinical factors, such as the extent and severity of vascu-
lar abnormalities, overall disease course, and response to therapy. 
However, indefinite routine vascular imaging should be avoided if 
the abdominal vascular disease is shown to be quiescent.

Recommendation: For patients with suspected PAN 
involving the skin, we conditionally recommend obtain-
ing a deep- skin biopsy specimen (i.e., a biopsy reaching 
the medium- sized vessels of the dermis) over a superficial 
skin punch biopsy to aid in establishing a diagnosis.

Indirect evidence (found in nonrandomized studies or studies 
in which findings were not primary aims) suggests that evaluation 
of deeper tissue is more effective at establishing a diagnosis of 
PAN (15,16), since a deeper- tissue sample is more likely to cap-
ture a medium- sized vessel. A deep- skin biopsy can be performed 
by a dermatologist as a deep (or “double”) punch biopsy and does 
not necessarily require invasive resection. This recommendation 
had strong support from the Voting Panel but remains conditional 
due to limited evidence.

Recommendation: For patients with suspected PAN 
and peripheral neuropathy (motor and/or sensory), we 
conditionally recommend obtaining a combined nerve 
and muscle biopsy over a nerve biopsy alone to aid in 
establishing a diagnosis.

Several studies suggest an increased yield with nerve and 
concurrent muscle biopsy as opposed to nerve biopsy alone (15– 
19). However, the biopsy should sample involved tissue and not 
be performed “blind” (i.e., sampling tissue that does not appear 

Figure 1. Key recommendations for the treatment of polyarteritis nodosa.
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La PAN systémique

Chez les patients avec PAN et FFS ⩾ 1
• Proposer de l’EDX chez tous les patients
• Schéma accepté, celui des VAA : 0,6 puis 0,7 g/m2 intervalle de 14 

puis 21 jours
• Relais AZA ou MTX
 
Chez les patients avec PAN et FFS =0
• Proposer une corticothérapie seule en première intention
• AZA proposé en rechute
• EDX si apparition de signe de mauvais pronostic
 



Prise en charge des formes réfractaires ?

• Possibilité d’ujliser le CYC oral 2 mg/kg/jour

• Place des échanges plasmajques ? Négajf en 1983 et 1992

• Place des IgIV ?

Guillevin et al. NEJM 2001
Guillevin et al. Arthritis Rheumatism 1992
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and IgM antibodies against parvovirus B19 were undetect-
able in serum, although IgG antibodies remained detectable.
Three years later, she is clinically well.

A diagnosis of parvovirus B19–associated polyarteritis
nodosa is supported by the presence of polyneuropathy,
muscle involvement, necrotizing vasculitis of medium-sized
vessels, specific IgM antibodies against parvovirus B19, and
parvovirus B19 viremia. In the four patients with parvovirus
B19–associated polyarteritis nodosa who were described

previously,1-3 IgM antibodies against parvovirus B19 were
found with3 or without1,2 evidence of viremia. Moreover, par-
vovirus B19 infection was often diagnosed retrospectively,
long after the onset of vasculitis.3 In one case, parvovirus B19
DNA was found in muscle but not skin lesions.3 Treatment
with prednisone and cyclophosphamide induced a complete
remission in one patient,1 but another patient died.2 Two
patients who were given immunosuppressive drugs followed
by intravenous immune globulin recovered completely.3

Although the efficacy of intravenous immune globulin was
marked in these two patients and in our patient, spontane-
ous regression or a nonspecific immunosuppressive effect of
intravenous immune globulin cannot be excluded. Clinical
recovery did not coincide with clearance of viremia; qual-
itative, highly sensitive PCR continued to detect very low
amounts of parvovirus B19 DNA in serum for several weeks.

MANUELLE VIGUIER, M.D.
LOIC GUILLEVIN, M.D.

LILIANE LAROCHE, M.D.
Hôpital Avicenne

93009 Bobigny, France

1. Corman LC, Dolson DJ. Polyarteritis nodosa and parvovirus B19 infec-
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2. Gaches F, Loustaud V, Vidal E, et al. Périartérite noueuse et infection 
par le parvovirus B19. Rev Med Interne 1993;14:323-5.
3. Finkel TH, Torok TJ, Ferguson PJ, et al. Chronic parvovirus B19 infec-
tion and systemic necrotising vasculitis: opportunistic infection or aetiolog-
ical agent? Lancet 1994;343:1255-8.
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IMAGES IN CLINICAL MEDICINE

The Journal has resumed consideration of new submissions for Images in
Clinical Medicine. Instructions for authors and procedures for submissions
can be found on the Journal’s Web site at http://www.nejm.org. At the
discretion of the editor, images that are accepted for publication may appear
in the print version of the Journal, the electronic version, or both.

Figure 2. A Skin-Biopsy Specimen Showing Small-Artery Vas-
culitis with Fibrinoid Necrosis and a Perivascular, Dense Poly-
morphous Inflammatory Infiltrate (Hematoxylin and Eosin, ¬10).
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ident Bush does, that a code of silence pervades medicine.
It is up to physicians to prove this belief wrong by admitting
their mistakes and learning from them.

JASON W. RYAN, M.D.
Brigham and Women’s Hospital

Boston, MA 02115

1. Drazen JM, Bush GW, Gore A. The Republican and Democratic can-
didates speak on health care. N Engl J Med 2000;343:1184-9.

To the Editor: I was delighted to see the presidential can-
didates discuss their plans to improve health care in the Unit-
ed States. However, I was very disappointed with the sim-
ilarity of their proposals. Both candidates planned to tinker
with the current health care system, which currently leaves
over 40 million Americans uninsured. Even those fortunate
enough to have insurance are often placed in an adversarial
relationship with their physicians and are relegated to strug-
gling alone against the giant bureaucracies of profit-driven
health maintenance organizations. A more meaningful dis-
cussion would have included Ralph Nader’s platform on
health care, which proposed a single-payer system covering
all Americans, regardless of their financial status or age.

According to the World Health Organization, the United
States ranks 37th in the world in the quality of health care
delivered to its people. We are the only industrialized coun-
try in the world that does not offer national health insur-
ance, and our comparatively low health indicators and astro-
nomical health expenditures reflect our failure to address
this critical public health issue. Sterile debates about piece-
meal approaches to increasing health care coverage are dis-
tracting and do not allow us to consider our options fully.
It is a sad commentary on our democracy that Nader, the
one presidential candidate who offered a meaningful solu-
tion to the problem of how to improve health care delivery,
was excluded from the debate.

REUBEN GRANICH, M.D., M.P.H.
2151 Berkeley Way

Berkeley, CA 94704

The editor replies:

We made an editorial decision to limit our debate to the
candidates most likely to garner a substantial fraction of the
popular and electoral votes. As always, we are willing to con-
sider for publication thoughtful pieces from responsible par-
ties on all sides of an issue.

JEFFREY M. DRAZEN, M.D.

Treatment of Parvovirus B19–Associated 
Polyarteritis Nodosa with Intravenous 
Immune Globulin

To the Editor: We describe a patient who had polyarteri-
tis nodosa associated with parvovirus B19 infection that
regressed completely with intravenous immune globulin
therapy.

A 33-year-old woman was seen because of asthenia, fe-

ver (temperature, 40°C), palpable purpura (Fig. 1), intense
myalgia, paresthesias along the median nerves and right per-
oneal nerve, and polyarthritis of the hand joints. Her young-
er son had had a febrile exanthem three weeks earlier.

Enzyme-linked immunosorbent assay for serologic evi-
dence of parvovirus B19, performed on day 4 of the illness,
was positive for specific IgM and IgG antibodies. Polymer-
ase-chain-reaction (PCR) amplification detected parvovirus
B19 DNA in the serum on day 18, but not in skin lesions,
even with in situ hybridization. A skin biopsy (Fig. 2)
showed a medium-sized vessel (150 to 200 µm in diameter)
with necrotizing vasculitis. Muscle biopsy showed small-ves-
sel vasculitis.

Because these data were consistent with the presence of
parvovirus B19–associated polyarteritis nodosa, immune
globulin was given intravenously (1 g per kilogram of body
weight) for two days. One week later, the patient’s condi-
tion had dramatically improved; only hypoesthesia of the
fingers persisted. One month later, she was in complete clin-
ical remission, though parvovirus B19 DNA was still detect-
ed by PCR in serum. One year later, parvovirus B19 DNA

Figure 1. Cutaneous Purpuric, Palpable Nodules on the Low-
er Arm.
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TABLE 2 Characteristics of PAN at initiation of biological agents

Characteristic All patients TNF-a blockers RTX TCZ

(n 5 42) (n 5 15) (n 5 18) (n 5 10)

Indication for biologics
Refractory disease 22 (52) 9 (60) 4 (22) 7 (70)
Relapsing disease 20 (49) 6 (40) 14 (78) 3 (30)

Active PAN manifestations
Cutaneous involvement 24 (57) 10 (67) 10 (56) 4 (40)
Constitutional symptoms 18 (43) 8 (53) 6 (33) 2 (20)
Arthralgia or arthritis 24 (57) 9 (60) 7 (39) 7 (70)
Peripheral nervous system involvement 8 (19) 2 (13) 6 (33) 2 (20)
Kidney involvement 4 (10) 2 (13) 1 (6) 2 (20)
Gastrointestinal involvement 6 (14) 2 (13) 1 (6) 1 (10)
Ocular involvement 1 (2) 1 (7) 0 0
Central nervous system involvement 3 (7) 0 1 (6) 0
Cardiac involvement 1 (2) 0 0 1 (10)
Pulmonary involvement 1 (2) 0 1 (6) 0
ENT involvement 0 0 0 0
BVAS, median (IQR) 5 (4–8) 5 (5–8) 5 (4–11) 6 (2–8)
BVAS >3 32 (76) 11 (73) 14 (78) 7 (70)

Treatments combined with biologics
Oral corticosteroids 40 (95) 14 (93) 17 (95) 10 (100)

Prednisone dose, median (IQR), mg/day 20 (15–40) 20 (13–25) 20 (10–43) 28 (12–63)
Methylprednisolone infusions 7 (17) 0 3 (17) 2 (20)
Azathioprine 1 (2) 0 1 (6) 0
Methotrexate 4 (10) 3 (20) 0 1 (10)
Mycophenolate mofetil 1 (2) 0 1 (6) 0

Except where indicated otherwise, values are the number (%) of patients. IQR: interquartile range; PAN: polyarteritis nodosa;
RTX: rituximab; TCZ: tocilizumab.

FIG. 1 Evolution of disease activity and prednisone dose in patients with polyarteritis nodosa (PAN) according to the
biologic agents initiated
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Prise en charge des formes réfractaires ?

• Cohorte rétrospecjve de 42 pajents en échec

Hadjadj et al. Rheumatology 2023



La PAN cutanée

• Single organ vasculitis ?

• Forme localisée de PAN systémique ? Description fréquente de 
neuropathie ou arthralgie dans le territoire cutané atteint…

• Attention à la PANc du sujet jeune



La PAN cutanée

received any pharmacological treatment and only
received venous compression stockings, without
achieving CR.

Overall, 42 (63%) patients had relapsing/refrac-
tory cPAN and received a second-line treatment,
mainly dapsone (n = 11), GCs (n = 8), and GCs1AZA
(n = 7). Second-line versus no or single treatment
was more frequent with sensory neuropathy (45% vs
11%, P = .007), fever (19% vs 0%, P = .02) and
nodules (78% vs 54%, P = .04) at the time of diagnosis
(Table I).

Factors associated with the prescription of sys-
temic GCs, biologics, or IS at any therapeutic line
(first, second, etc.), are presented in Supplemental
Table II.

Outcomes
Results of the primary outcome are presented in

Fig 2. Response rates weremoderate with colchicine,
dapsone, and GC monotherapy: CR was 13 of 42
(31%), 4 of 17 (23%), and 11 of 25 (44%), respec-
tively. For conventional IS agents, 11 of 13 (84%)
patients achieved CR with GC1AZA but only 7 of 15
(46%) achieved CR with GC1MTX. All patients
receiving CYC pulses (6 of 6, 100%) achieved CR.
Regarding other treatments, 5 of 6 (83%) patients
achieved CRwith IVIg, 0 of 2 patients with rituximab,
and 1 of 1 patient with tocilizumab.

In total, 21 (31%) patients achieved CR after first-
line therapy. Clinical and biologic factors associated

with CR to first-line therapy are shown in Table II. CR
was less frequent with neurologic involvement than
without (2 of 17 [12%] vs 19 of 51 [38%]). CR was less
likely on univariable (Odd ratios, 0.22; 95% confi-
dence interval, 0.04-1.09; P = .06) and multivariable
analysis (Odd ratios, 0.19; 95% confidence interval,
0.03-0.81; P = .04), adjusted on treatment, age, and
sex. Likewise, CR was achieved with colchicine,
NSAIDS, or HCQ for only 2 of 15 (13%) patients
with peripheral neuropathy versus 13 of 31 (42%)
without (P = .07).

Drug survival is depicted in Fig 3. Drug survival
was greater in patients with GCs1AZA (median
duration, 29.5 months; IQR, 19.5-36.0) than colchi-
cine (6 months; IQR, 3-13; P = .007), dapsone
(6 months; IQR, 5-11; P = .04), HCQ (1 month;
IQR, 1-4; P = .05; HCQ was stopped early for 2
patients because of intolerance and for 2 others
because of lack of efficacy); and GCs1MTX
(12 months; IQR, 3-23; P = .001). Drug survival did
not significantly differ between GCs1AZA and
NSAIDs (median duration, 3 months; 1-11; P = .10)
or GCs1IVIg (16 months; IQR, 7-36; P = .70).

GC dosage was decreased to\10mg/day for 11 of
13 (84%) patients receiving AZA, 5 of 6 with CYC
(83%), 5 of 6 (83%) with IVIg, and 5 of 13 (38%) with
MTX, after a median of 3.5 (IQR, 3-7), 7 (IQR, 4-12),
and 3 (IQR, 2-3) months and not reached, respec-
tively. At the third month, the median GC dosage was
10 mg/day (IQR, 10-14) for AZA, 12 mg/day (IQR,

Table I. Clinical characteristics of patients with
cPAN who received a second-line treatment versus
no treatment or a single therapeutic line (n = 68)

Second-line
treatment
(n = 42)

No or single
treatment (n = 26) P value

Age, years,
median (IQR)

39 (25-49) 39 (28-56) .28

Female sex 32 (76) 21 (81) .76
Fever 8 (19) 0 (0) .02
Livedo 30 (71) 23 (88) .13
Nodules 33 (78) 14 (54) .04
Purpura 10 (24) 2 (8) .11
Ulcers 7 (17) 4 (15) .89
Arthralgia 16 (38) 9 (35) .80
Sensory
neuropathy

19 (45) 3 (11) .007

Baseline CRP
level[ 5 mg/L

24 (57) 9 (34) .08

Data are n (%) unless otherwise indicated.
Results with a significant P value (\.05) were bolded.
cPAN, Cutaneous polyarteritis nodosa; CRP, C-reactive protein; IQR,
interquartile range; n, number of patients.

Fig 1. Treatment received by patients with cutaneous
polyarteritis nodosa (cPAN) by line of therapy (n = 68).
Inner circle is first-line treatment, second circle is second-
line treatment, and so on. AZA, Azathioprine; CYC,
cyclophosphamide; GC, glucocorticoids; HCQ, hydroxy-
chloroquine; IVIg, intravenous immunoglobulins; MTX,
methotrexate; NSAIDs, nonsteroidal anti-inflammatory
drugs; RTX, rituximab; TCZ, tocilizumab.
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11%, P = .007), fever (19% vs 0%, P = .02) and
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temic GCs, biologics, or IS at any therapeutic line
(first, second, etc.), are presented in Supplemental
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tively. For conventional IS agents, 11 of 13 (84%)
patients achieved CR with GC1AZA but only 7 of 15
(46%) achieved CR with GC1MTX. All patients
receiving CYC pulses (6 of 6, 100%) achieved CR.
Regarding other treatments, 5 of 6 (83%) patients
achieved CRwith IVIg, 0 of 2 patients with rituximab,
and 1 of 1 patient with tocilizumab.

In total, 21 (31%) patients achieved CR after first-
line therapy. Clinical and biologic factors associated

with CR to first-line therapy are shown in Table II. CR
was less frequent with neurologic involvement than
without (2 of 17 [12%] vs 19 of 51 [38%]). CR was less
likely on univariable (Odd ratios, 0.22; 95% confi-
dence interval, 0.04-1.09; P = .06) and multivariable
analysis (Odd ratios, 0.19; 95% confidence interval,
0.03-0.81; P = .04), adjusted on treatment, age, and
sex. Likewise, CR was achieved with colchicine,
NSAIDS, or HCQ for only 2 of 15 (13%) patients
with peripheral neuropathy versus 13 of 31 (42%)
without (P = .07).

Drug survival is depicted in Fig 3. Drug survival
was greater in patients with GCs1AZA (median
duration, 29.5 months; IQR, 19.5-36.0) than colchi-
cine (6 months; IQR, 3-13; P = .007), dapsone
(6 months; IQR, 5-11; P = .04), HCQ (1 month;
IQR, 1-4; P = .05; HCQ was stopped early for 2
patients because of intolerance and for 2 others
because of lack of efficacy); and GCs1MTX
(12 months; IQR, 3-23; P = .001). Drug survival did
not significantly differ between GCs1AZA and
NSAIDs (median duration, 3 months; 1-11; P = .10)
or GCs1IVIg (16 months; IQR, 7-36; P = .70).

GC dosage was decreased to\10mg/day for 11 of
13 (84%) patients receiving AZA, 5 of 6 with CYC
(83%), 5 of 6 (83%) with IVIg, and 5 of 13 (38%) with
MTX, after a median of 3.5 (IQR, 3-7), 7 (IQR, 4-12),
and 3 (IQR, 2-3) months and not reached, respec-
tively. At the third month, the median GC dosage was
10 mg/day (IQR, 10-14) for AZA, 12 mg/day (IQR,

Table I. Clinical characteristics of patients with
cPAN who received a second-line treatment versus
no treatment or a single therapeutic line (n = 68)

Second-line
treatment
(n = 42)

No or single
treatment (n = 26) P value

Age, years,
median (IQR)

39 (25-49) 39 (28-56) .28

Female sex 32 (76) 21 (81) .76
Fever 8 (19) 0 (0) .02
Livedo 30 (71) 23 (88) .13
Nodules 33 (78) 14 (54) .04
Purpura 10 (24) 2 (8) .11
Ulcers 7 (17) 4 (15) .89
Arthralgia 16 (38) 9 (35) .80
Sensory
neuropathy

19 (45) 3 (11) .007

Baseline CRP
level[ 5 mg/L

24 (57) 9 (34) .08

Data are n (%) unless otherwise indicated.
Results with a significant P value (\.05) were bolded.
cPAN, Cutaneous polyarteritis nodosa; CRP, C-reactive protein; IQR,
interquartile range; n, number of patients.

Fig 1. Treatment received by patients with cutaneous
polyarteritis nodosa (cPAN) by line of therapy (n = 68).
Inner circle is first-line treatment, second circle is second-
line treatment, and so on. AZA, Azathioprine; CYC,
cyclophosphamide; GC, glucocorticoids; HCQ, hydroxy-
chloroquine; IVIg, intravenous immunoglobulins; MTX,
methotrexate; NSAIDs, nonsteroidal anti-inflammatory
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J AM ACAD DERMATOL

MAY 2022
1038 Bettuzzi et al

• Cohorte rétrospecjve de 68 pajents

10-21) for MTX, 20 mg/day (IQR, 20-30) for CYC, and
10 mg/day (IQR, 6-10) for IVIg.

The rate of adverse reactions was 26 of 144 (18%)
and treatment was stopped because of adverse
reactions in 10 of 144 (7%) of cases. Four episodes
of diarrhea and 1 episode of neutropenia were
observed in patients under colchicine. Patients
receiving dapsone had symptomatic anemia, dizzi-
ness, and symptomatic methemoglobinemia in 5, 2,
and 1 cases, respectively. Rates of discontinuation

because of adverse reactions were similar with
dapsone, CYC, IVIg, and HCQ (from 12% to 25% of
cases) (Supplemental Table III). The only serious
adverse reaction was peritonitis observed under CYC
therapy, leading to hospitalization in the intensive
care unit.

Median follow up was 60 months (IQR, 16-137).
Two patients died during follow up, with 1 death
linked to colon cancer and another to ischemic
cardiopathy. No death was related to the vasculitis
course or treatment adverse events.

DISCUSSION
We report a large case series retrospectively

evaluating treatment efficacy and safety in patients
with cPAN. CR was variable for patients receiving
colchicine and dapsone (31% and 24%, respectively),
who showed rare and benign adverse events.
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Fig 2. Clinical response by treatment regimen. AZA, Azathioprine; CR, complete response;
CYC, cyclophosphamide; GC, glucocorticoids; HCQ, hydroxychloroquine; IVIg, intravenous
immunoglobulins; MTX, methotrexate; NSAIDs, nonsteroidal anti-inflammatory drugs; PR,
partial response.

Table II. Univariate and multivariate analysis of
factors associated with complete remission with
first-line treatment

Univariate analysis Multivariate analysis

cOR (95% CI)
P

value aOR (95% CI)
P

value*

Age[
40 years

1.80 (0.63-5.09) .27 2.43 (0.79-7.83) .13

Sex 1.30 (0.36-4.68) .69 1.41 (0.39-5.88) .61
Livedo 0.86 (0.25-2.94) .81
Nodules 0.85 (0.28-2.55) .77
Purpura 0.39 (0.08-1.96) .26
Ulcers 1.34 (0.35-5.20) .67
Fever 0.72 (0.13-3.90) .70
Arthralgia 1.09 (0.37-3.14) .88
Neuropathy 0.22 (0.04-1.09) .06 0.19 (0.03-0.81) .04
CRP level
[ 5 mg/L

1.30 (0.29-5.86) .72

Results with a significant P value (\.05) were bolded.
aOR, Adjusted odds ratio adjusted on treatment, age, and sex; CI,
confidence interval; cOR, crude odds ratio; CRP, C-reactive protein.
*P value obtained by Wald test.

Fig 3. Kaplan-Meier analysis of drug survival by treatment
regimen. AZA, Glucocorticoids (GCs)1azathioprine; CYC,
GCs1cyclophosphamide; HCQ, hydroxychloroquine;
IVIg, GCs1intravenous immunoglobulins; MTX, GCs1
methotrexate; NSAIDs, nonsteroidal anti-inflammatory
drugs.

J AM ACAD DERMATOL

VOLUME 86, NUMBER 5
Bettuzzi et al 1039

Bettuzzi et al. Journal American Academy Dermatol 2022



10-21) for MTX, 20 mg/day (IQR, 20-30) for CYC, and
10 mg/day (IQR, 6-10) for IVIg.

The rate of adverse reactions was 26 of 144 (18%)
and treatment was stopped because of adverse
reactions in 10 of 144 (7%) of cases. Four episodes
of diarrhea and 1 episode of neutropenia were
observed in patients under colchicine. Patients
receiving dapsone had symptomatic anemia, dizzi-
ness, and symptomatic methemoglobinemia in 5, 2,
and 1 cases, respectively. Rates of discontinuation

because of adverse reactions were similar with
dapsone, CYC, IVIg, and HCQ (from 12% to 25% of
cases) (Supplemental Table III). The only serious
adverse reaction was peritonitis observed under CYC
therapy, leading to hospitalization in the intensive
care unit.

Median follow up was 60 months (IQR, 16-137).
Two patients died during follow up, with 1 death
linked to colon cancer and another to ischemic
cardiopathy. No death was related to the vasculitis
course or treatment adverse events.

DISCUSSION
We report a large case series retrospectively

evaluating treatment efficacy and safety in patients
with cPAN. CR was variable for patients receiving
colchicine and dapsone (31% and 24%, respectively),
who showed rare and benign adverse events.
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CYC, cyclophosphamide; GC, glucocorticoids; HCQ, hydroxychloroquine; IVIg, intravenous
immunoglobulins; MTX, methotrexate; NSAIDs, nonsteroidal anti-inflammatory drugs; PR,
partial response.

Table II. Univariate and multivariate analysis of
factors associated with complete remission with
first-line treatment

Univariate analysis Multivariate analysis

cOR (95% CI)
P

value aOR (95% CI)
P

value*

Age[
40 years

1.80 (0.63-5.09) .27 2.43 (0.79-7.83) .13

Sex 1.30 (0.36-4.68) .69 1.41 (0.39-5.88) .61
Livedo 0.86 (0.25-2.94) .81
Nodules 0.85 (0.28-2.55) .77
Purpura 0.39 (0.08-1.96) .26
Ulcers 1.34 (0.35-5.20) .67
Fever 0.72 (0.13-3.90) .70
Arthralgia 1.09 (0.37-3.14) .88
Neuropathy 0.22 (0.04-1.09) .06 0.19 (0.03-0.81) .04
CRP level
[ 5 mg/L

1.30 (0.29-5.86) .72

Results with a significant P value (\.05) were bolded.
aOR, Adjusted odds ratio adjusted on treatment, age, and sex; CI,
confidence interval; cOR, crude odds ratio; CRP, C-reactive protein.
*P value obtained by Wald test.

Fig 3. Kaplan-Meier analysis of drug survival by treatment
regimen. AZA, Glucocorticoids (GCs)1azathioprine; CYC,
GCs1cyclophosphamide; HCQ, hydroxychloroquine;
IVIg, GCs1intravenous immunoglobulins; MTX, GCs1
methotrexate; NSAIDs, nonsteroidal anti-inflammatory
drugs.
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• Essai prospectif actif évaluant 3 stratégies dans les vascularites 
cutanées (NCT02939573, ARAMIS) : Colchicine, Dapsone, AZA



MTX (Fig. 1B) and is in follow-up (6 months/24 weeks) with-
out relapse. This suggests that tofacitinib monotherapy
resulted in consistent and repetitive response to treatment in
this patient.

Case 2
A 28-year-old female patient presented to us with purpuric
lesions on her bilateral lower extremities, with pedal oedema
(Fig. 1C). There was no history of any fever/joint involvement
and no systemic involvement on evaluation (Tables 1 and 2).
On performing a skin biopsy, the right leg revealed leucocyto-
clastic vasculitis (Fig. 2A) and fibrinoid necrosis of the small
vessels in the upper and mid dermis, which, on histopatholog-
ical review, was consistent with CPAN. Initially, she was
started on a combination of prednisolone and AZA.
However, we noticed a flare-up of rashes with doses of pred-
nisolone <10 mg/day even after optimizing the dose of AZA.
CSA was combined with AZA for a CS-sparing action.
Nonetheless, further flare-up was noticed despite adding these
two drugs, ultimately making the patient CS dependent.
Hence, AZA and CSA were withdrawn and tofacitinib was
started with a view to stopping CSs. There was subsequently
an improvement in inflammatory markers and a rapid regres-
sion of ulcers with scarring, even after completely stopping
CSs as, shown in Fig. 1D. The patient is in follow-up
(6 months/24 weeks), without relapse.

Case 3
A 65-year-old male patient presented with a 1-month history
of left lateral malleolar non-healing superficial ulcer and par-
aesthesia in the left stocking area (Fig. 1E). His vital signs
were within normal limits. Our evaluation ruled out any sys-
temic involvement, with an elevation of inflammatory
markers (Tables 1 and 2). Ulcer biopsy revealed fibrinoid ne-
crosis in upper dermal vessels, with proliferating blood vessels
lined by plump endothelial cells (Fig. 2B). Ulcer biopsy was
consistent with CPAN according to histopathological review.
Primary treatment was with oral tofacitinib 5 mg twice a
day, knowing its efficacy in the previous patient. There was
a good and sustained response of ulcers to tofacitinib

Table 2. Baseline investigations

Patient Patient 1 Patient 2 Patient 3 Patient 4

Haemoglobin, g/dl 14.2 13.9 13.6 11.8
Total leucocyte

count, /mm3
10 750 8950 9100 9900

Platelets, lacs 3.5 2.7 2.9 4.1
Liver Function test Within normal limits Within normal limits Within normal limits Within normal limits
ESR, mm/h 57 15 12 34
CRP, mg/l, mean (range) 8.5 (0–5) 8.76 (0–5) 17 (0–5) 34.24 (0–5)
cANCA/pANCA/ANA/

RF/APLA
Negative Negative Negative Negative

C3/C4 Normal Normal Normal Normal
Creatinine, mg/dl 0.66 0.7 0.86 0.98
Viral markers

(HBsAg/anti-HCV/HIV)
Negative Negative Negative Negative

Urine routine
and microscopy

Within normal limits Within normal limits Within normal limits Within normal limits

Chest X-ray Normal study Normal study Normal study Normal study
Ultrasonography (USG) whole abdomen Normal study Normal study Normal study Normal study
ECG/cchocardiography Normal study Normal study Normal study Normal study
EMG and nerve conduction velocity Normal study Normal study Normal study Normal study

Figure 1. Comparison of cutaneous PAN ulcers/skin lesions before and
after treatment with tofacitinib. (A, B) Patient 1: Livedo racemosa on both
lower limbs (pre-ulcerative stage; A) and healed cutaneous lesion after 12
weeks of tofacitinib treatment (B). (C, D) Patient 2: purpuric lesions on
bilateral lower extremities, with pedal oedema (C) and rapid regression of
ulcers with scarring after tofacitinib therapy (D). (E, F) Patient 3: left lateral
malleolar non-healing superficial ulcer (E) and healed cutaneous ulcers
after tofacitinib therapy (F). (G, H) Patient 4: multiple non-healing ulcers on
the foot (G) and ulcers healed with fibrosis after tofacitinib therapy (H)

Tofacitinib in cutaneous polyarteritis nodosa 3
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• Intérêt  des IgIV sur la base de quelques 
cas

• Proposition du tofacitinib par certains



La PAN cutanée

• Il y a une place pour des traitements peu toxiques en première 
intenjon 
• Colchicine
• Dapsone

• L’AZA pourrait avoir un intérêt en traitement de 2ème ligne



La PAN associée au virus de l’hépatite B

• Une triade thérapeutique :
§ Corticothérapie brève
§ Echanges plasmatiques
§ Traitement anti-viral (Vidarabine ou Interferon ou Lamivudine )

• Association discutable aux IS

in HBV-infected patients raises some concern with regard
to their stimulatory effect on virus replication and en-
hanced host immune response against the virus that may
cause fulminant liver disease. Therefore, 15 years ago, our
group devised an original therapeutic strategy based on
short-term corticosteroids, followed by the combination of
plasma exchanges and an antiviral agent that successfully
treated HBV-PAN (10,11). Since then, various antiviral
agents, e.g., vidarabine (12) and interferon-2! (13), have
had proven efficacy in this setting.

Lamivudine (also known as 3TC) is a nucleoside analog
that potently inhibits HBV DNA replication. It has been
approved as the treatment of choice for chronic HBV in-
fection (14–16) and also has shown efficacy against acute
HBV infection (17–19). The present trial was established to
investigate the efficacy and tolerance of lamivudine com-
bined with plasma exchange after short-term corticoste-
roids prescribed to 10 consecutive untreated patients with
recent-onset HBV-PAN.

PATIENTS AND METHODS

Patients. This multicenter, prospective, observational
therapeutic trial included 10 consecutive patients with
newly diagnosed and previously untreated HBV-PAN. To
be eligible, patients had to be at least 18 years old and PAN
had to fulfill the American College of Rheumatology (ACR)
criteria (20); histologic proof of vasculitis was preferred
but not required. Patients also had to have detectable hep-
atitis B surface antigen (HBsAg), hepatitis B e antigen
(HBeAg), and detectable levels of serum HBV DNA deter-
mined using a hybridization assay or polymerase chain
reaction (PCR). Abdominal angiography was recom-
mended for patients with persistent abdominal pain. To
avoid the risk of hemorrhage associated with the puncture
of potentially present arterial hepatic microaneurysms,
liver biopsy was not systematically required. Patients were
excluded when any of the following were present: coin-
fection with hepatitis C virus (HCV) or human immuno-
deficiency virus (HIV); positive antineutrophil cytoplasm
antibodies (ANCA); pancreatitis (because of its potential
aggravation under lamivudine therapy); pregnancy or
breastfeeding; absence of contraception for women of
childbearing age.

All the patients underwent an in-depth investigation of
their disease at study enrollment. Poor general condition
included weight loss, defined as a loss of !5% of the usual
body weight during 1 month, asthenia, or temperature
!38°C without concurrent infection. Virologic investiga-
tions comprised complete screening for HBV markers
(HBsAg, anti-HBc antibodies [Ab], HBeAg, anti-HBeAb,
serum DNA], serologic screening for HCV and, when pos-
itive, PCR, and HIV serology. ANCA were sought by im-
munofluorescence and anti-proteinase 3 and anti-myelo-
peroxidase activities were systematically determined
using an enzyme-linked immunosorbent assay. Disease
severity was assessed with the five-factors score (FFS) (21).
The FFS is defined by the following parameters: protein-
uria ! 1 gm/day, renal insufficiency (creatininemia ! 1.58
mg/dl), cardiomyopathy, gastrointestinal manifestations,

and central nervous system involvement. FFS was previ-
ously shown to have significant prognostic value with
5-year survival rates of 88% when FFS " 0, 74% when
FFS " 1, and 54% when FFS " 2 (21).

Treatment. The therapeutic scheme used for the 10 pa-
tients is shown in Figure 1. Treatment was started with
prednisone (1 mg/kg/day) for 1 week; for severely ill pa-
tients, corticosteroid therapy could be initiated by a meth-
ylprednisolone pulse (15 mg/kg) for 1–3 days. The pred-
nisone dose was rapidly tapered by half every day until
complete withdrawal by the end of week 2. Then, lamivu-
dine and plasma exchanges were begun. Patients took 100
mg of oral lamivudine once a day; for patients with im-
paired renal function, the lamivudine dosage was adjusted
to reflect creatinine clearance as calculated with the Cock-
croft and Gault formula (Table 1) (22). Lamivudine was
maintained for 6 months or stopped at the time of sero-
conversion to anti-HBsAb. Plasma exchange sessions were
scheduled as follows: 3/week for 3 weeks, 2/week for 2
weeks, then 1/week for the following weeks; they were
stopped at the time of HBeAg to HBeAb seroconversion
(see below) or after stable clinical recovery had been ob-
tained and maintained for #2–3 months. For each plasma
exchange session, the circuit was primed with 1 liter of
starch and 60 ml of plasma/kg were replaced with 4%
albumin. Lamivudine was taken after each plasma ex-
change session to avoid drug removal during the proce-
dure.

Outcome measures. During 6 months of treatment and
through months 9 of the trial, the main clinical and labo-
ratory parameters of all the patients were closely moni-
tored. Patients’ outcomes were assessed with respect to
response to therapy, relapses, and mortality. The primary
trial endpoint was clinical recovery from PAN at 6 months,

Figure 1. Therapeutic scheme for hepatitis B virus-related polyar-
teritis nodosa. Plasma exchanges and lamivudine could be pre-
scribed for no more than 2–3 months and 6 months, respectively.
They were stopped as soon as HBe seroconversion was docu-
mented. MP " methylprednisolone; OCS " oral corticosteroids;
* " optional.

Table 1. Lamivudine dose adaptation as a function of
creatinine clearance (CrCl)

CrCl
(ml/min)

Daily dose (mg)

Day 1 Thereafter

"50 100 100
30–49 100 50
15–29 100 25
5–14 35 15
$5 35 10

Therapeutic Strategy for HBV-Related PAN 483
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Déficit en DADA-2

• Peut se présenter sous la forme d’une PAN du sujet jeune
• Associé aussi à des hypogammaglobulinémies
• Erythroblastopénie ou Aplasie médullaire Zhou et al. NEJM 2014

Lee et al. JAMA Open Network 2022

Early-Onset Stroke and Vasculopathy with ADA2 Mutations

n engl j med 370;10 nejm.org march 6, 2014 913
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Figure 1. Clinical Findings and Pedigrees of Patients with Deficiency of Adenosine Deaminase 2 (ADA2).
Panel A shows livedo racemosa in Patient 1. Panels B and C show the results of a skin-punch biopsy of the left leg of 
 Patient 4, which revealed vasculitis involving a medium-size blood vessel in the reticular dermis. Panel B shows a dense 
inflammatory infiltrate with fibrinoid necrosis, and Panel C, the complete occlusion of the vascular lumen (hematoxylin 
and eosin stain). Panels D through G show the results of brain imaging. Panels D and E show diffusion-weighted axial 
magnetic resonance images indicating acute small-vessel ischemia in the brain, with Panel D showing ischemia over the 
left thalamus and posterior limb of the left internal capsule in Patient 5 and Panel E showing ischemia in the left para-
median ventral midbrain in Patient 3; corresponding apparent diffusion coefficient maps are not shown. Panel F shows 
chronic ischemic changes on axial T1-weighted images in Patient 4 in the form of a small, oval cavitation (lacune) over 
the right thalamus that resulted from a prior small-vessel occlusion. Panel G shows hemorrhagic events in Patient 2, as 
detected on T2*-weighted (gradient echo) images. The localized areas of hypointensity over the right caudate head and 
posterior thalamus correspond to areas of focal accumulation of hemosiderin due to intraparenchymal bleeding. The 
 arrows in Panels D through G point to the area of abnormality. Panel H shows multiple foci of petechial hemorrhages 
around small-size vessels in the white matter of the brain in Patient 5 (hematoxylin and eosin stain). Panel I shows the 
pedigrees of the nine affected patients. Patients 1 through 6 were compound heterozygous for eight mutations in CECR1 
(cat eye syndrome chromosome region, candidate 1), and Patients 7, 8, and 9 were homozygous for one CECR1 muta-
tion. Squares denote male family members, circles female family members, solid symbols affected family members, and 
open symbols unaffected family members. Shared CECR1 mutations are color-coded. NM denotes nonmutated.
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Déficit en DADA-2
• Cohorte de 60 pajents :

• Manifestajons cutanées présentes 
chez 90 % des pajents

• AVC présent chez 41% de la 
populajon

in medium vessels with inflammatory infiltrates and
intravascular thrombi (Figure 3A). Vasculitis of medium-sized
arterial vessels that resembled PAN was noted with features of
mononuclear cells and neutrophils, karyorrhexis, fibrin deposits
in vascular lumens, destruction of vessel walls, and dense chronic
inflammation surrounding affected blood vessels (Figure 3B).
Vasculitis involving smaller blood vessels of the superficial cutis
was also seen (Figure 3C).

Central Nervous System Involvement
All patients were initially screened with MRI to detect evidence
of prior strokes. Twenty-four of the 58 patients (41%) had a

history and MRI confirmation of at least one stroke. One patient
was found on screening MRI to have evidence of a previously
unrecognized stroke that occurred sometime in his 55-year life
span. Thirty-three of the 58 patients had no history and no MRI
evidence of prior stroke. Most strokes occurred during episodes
of inflammation, although, in some, strokes were not
accompanied by notable fevers or other signs of inflammation.
Ischemic strokes were observed in 24 patients with MRI showing
evidence of acute or chronic small vessel ischemic infarcts
(Figure 4). Hemorrhagic strokes were observed in 7 patients
(Figure 5), with 6 of the 7 also demonstrating prior ischemic
strokes. One patient presented with a large hemorrhagic stroke,

FIGURE 2 | The cutaneous manifestations of DADA2. (A) Livedo racemosa on the legs of a 38-year-old. (B) Nodules that when biopsied revealed medium vessel
vasculitis in a 58-year-old. (Cutaneous polyarteritis nodosa [PAN]). (C) Raynaud’s phenomenon in a 13-month-old. (D) Acral cyanosis and cutaneous ulcer in a 27-
year-old. (E) Verruca vulgaris in a 29-year-old.

A B

FIGURE 1 | The clinical manifestations of DADA2 are broad and not exclusive. (A) Summary of the clinical manifestations of DADA2, including inflammatory, immune
dysregulation and hematologic abnormalities. Patients with DADA2 may exhibit any combination of these abnormalities. (B) Breakdown by phenotype of the 58
individuals enrolled in the NIH cohort. The numbers reflect the number of individuals in the NIH 58 patient cohort who fall into each phenotypic zone. Forty-six of the
58 individuals have clinical manifestations that span more than one of the broader classes (inflammatory, immune dysregulation, hematologic).

Barron et al. Spectrum of DADA2 Cohort

Frontiers in Immunology | www.frontiersin.org January 2022 | Volume 12 | Article 8114735

Barron et al. Frontiers Immunology 2022

therapy, biologic or otherwise, that is as effective in preventing
strokes in DADA2.

In addition to the major reduction in stroke occurrence, a
statistically significant decrease in inflammatory burden (ESR,
CRP) followed anti-TNF treatment initiation. Also noted was an
improvement in CBC parameters (WBC, hemoglobin/
hematocrit, and platelet count) (Figure 13). Serum iron levels
increased significantly as systemic inflammation decreased, while
normalization of iron overload was observed in two patients
(Patients 26 and 28). Previous work from our group has shown
that anti-TNF therapy reduces NFkB and IFN inflammatory
signatures, restores skewed M1:M2 macrophage differentiation,

reduces perivascular TNF and restores endothelial integrity in
individuals with vascular manifestations of DADA2 (3).

Other benefits of anti-TNF treatment included improvement
in the hepatic manifestations of disease, both vascular and
parenchymal. Transient elastography was performed serially in
29 patients; 10/29 demonstrated evidence of hepatic stiffness on
initial scans and demonstrated normal findings on follow-up.
However, one patient, with initially normal values, developed
evidence of hepatic stiffness on follow-up. Follow-up scans were
not available for 26 patients. Of these 26, 3 had elevated levels.
(Figure 14) Liver disease continued to progress in 1 patient
(Patient 37) who had pre-existing portal hypertension and focal

FIGURE 12 | Anti-TNF treatment significantly reduces stroke risk in DADA2. Each bar represents a single patient’s respective anti-TNF treatment intervals and
stroke incidence. Prior to starting TNF inhibition (red and yellow) there were a total of 76 strokes in 3,622 cumulative patient-months. No ischemic or hemorrhagic
strokes have occurred in 2027 cumulative patient-months during TNF inhibition (blue), whereas 66 strokes were observed in a retrospective matched-pair (yellow)
analysis (P < 0.001 by the Exact McNemar test). Overall distribution of stroke incidence by age shown via rug plot.

FIGURE 13 | Anti-TNF agents help to reduce the inflammatory burden in DADA2 patients. Analysis of individual inflammatory burden (ESR, CRP, WBC, hemaglobin,
hematocrit, platelet count, and serum iron) was completed both pre- and post-anti-TNF initiation. There were statistically significant decreases in WBC (p=0.01), platelet
count (p=0.003), ESR (p=0.007), CRP (p=0.02) as well as statistically significant increases in hemoglobin (p=0.03), hematocrit (p=0.001), and serum iron (p=0.01).

Barron et al. Spectrum of DADA2 Cohort

Frontiers in Immunology | www.frontiersin.org January 2022 | Volume 12 | Article 81147312

Efficacité inconstante sur autres 
manifestations, place de BMT



VEXAS

Watanabe et al. 10.3389/fmed.2022.983939

FIGURE 1

Symptoms of VEXAS syndrome. (A) Relapsing polychondritis (auricular and/or nasal chondritis) is one of the most common manifestations of

VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome. (B) Dermatological manifestations include Sweet’s syndrome,

erythema, nodules, papules, erythema nodosum, and panniculitis. These lesions are histologically characterized by neutrophilic dermatosis. (C)

Hematological manifestations include myelodysplastic syndrome, macrocytic anemia, multiple myeloma, and monoclonal gammopathy of

undetermined significance. Vacuole formation is characteristic of hematopoietic and myeloid precursor cells. (D) VEXAS syndrome can cause

inflammation of blood vessels of any size. Cranial or extracranial giant cell arteritis, polyarteritis nodosa, leukocytoclastic vasculitis,

immunoglobulin A vasculitis, and antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis can be observed. Leukocytoclastic vasculitis

is the most common type of vasculitis.

based on male sex, mean corpuscular volume >100 fl, and

platelet count <200 ×103/µl may help differentiate VEXAS-RP

from RP (31).

Skin manifestations

Skin manifestations are also common in VEXAS syndrome,

including Sweet’s syndrome, erythema, nodules, papules,

erythema nodosum, and panniculitis (14, 29, 32–36). The

histological hallmark of skin lesions is neutrophilic dermatosis,

which is often accompanied by LCV. The most commonly

affected sites are the neck and trunk, but they also appear in the

extremities (37). According to a literature review, approximately

90% (126/141) of published cases of VEXAS syndrome had

cutaneous signs (14).

Zakine et al. performed molecular analyses of skin

tissue samples and demonstrated that dermal infiltrates

are derived from pathological myeloid clones with UBA1

mutations (34). However, Lacombe et al. identified UBA1

mutations only in neutrophilic dermatosis, but not in

non-neutrophilic dermatosis, suggesting a distinction between

“clonal” (neutrophilic dermatosis) and “paraclonal” (LCV and

panniculitis) cutaneous involvements (37).

Hematologic disorder

Hematologic disorders are also prevalent in VEXAS

syndrome, including myelodysplastic syndrome (MDS),

macrocytic anemia, multiple myeloma, and monoclonal

gammopathy of undetermined significance (38). The name

“V”EXAS syndrome stems from “vacuoles” in myeloid and

erythroid cells, but not in T lymphocytes, B lymphocytes, or

fibroblasts (11). Of note, myeloid and erythroid vacuolization

is not specific to VEXAS syndrome, but has been described in

other disorders, including copper deficiency (39), acute myeloid

leukemia (40), Menkes disease (41), and transcobalamin II

deficiency (42).

Thrombotic manifestations occur in approximately 40% of

patients with VEXAS syndrome (43). The reported incidence

of venous thromboembolism (36.4%) is much higher than that

Frontiers inMedicine 03 frontiersin.org

• Quelques cas rapportés 
de PAN

• Approche incluant :
§ JAKi
§ Inhibiteurs d’IL-6

a multicenter international retrospective analysis of VEXAS
patients treated with different JAKi to better characterize safety
and efficacy profiles.

Thirty patients with genetically proven VEXAS syndrome treated
with JAKi (ruxolitinib [n 5 12], tofacitinib [n 5 11], baricitinib
[n 5 4], or upadacitinib [n 5 3]) between April 2018 and Febru-
ary 2022 were included in 10 hospitals from France, the United
States, and Portugal. Patients empirically treated with JAKi
before a formal retrospective diagnosis of VEXAS were identi-
fied after a call for cases among participants of the French
VEXAS Group and clinicians from Mayo Clinic and the National
Institutes of Health. We also included patients treated by JAKi
after the publication of our first series describing therapeutic out-
comes in VEXAS patients.2 Fourteen patients had concomitant
myeloid neoplasia (MN), mostly MDS (supplemental Table 1).
Clinical manifestations of VEXAS involved the skin (n 5 26), joints
(n 5 25), and lungs (n 5 17), with persistent fever in 24 patients
and venous thromboembolism (VTE) in 10 patients (supplemental
Table 1). High throughput sequencing of myeloid malignancy
driver genes was available in 17 patients, including 10 MN
patients (supplemental Table 2). Only 1 non-MN patient had
additional mutations (in DNMT3A and KDM6A), whereas half of
the MN patients had additional mutations (involving DNMT3A
[n 5 3], TET2 [n 5 1], JAK2 [n 5 1], and CALR [n 5 1]). Patients
with MN had a lower incidence of fever at diagnosis (57% vs
94%; P 5 .041), of prior history of thrombotic events (21% vs
50%; P 5 .034), and a trend for higher frequency of red blood
cell (RBC) transfusion dependency (50% vs 17%; P 5 .074)
(supplemental Table 3). Patients had received a median of 2.5
immunosuppressive or immunomodulatory treatments (range,
0-9) before the start of a JAKi (supplemental Table 4).

An overview of patient follow-up is provided in supplemental
Figure 1. Overall, 15 out of 30 (50%) patients had a clinical
response (CR) after 1 month of treatment. Biological response
(BR), defined as a .50% reduction of C reactive protein level,
was observed in 20 patients, including 11 complete biological
response (CBR; normalization of C reactive protein level) (Figure
1; supplemental Figure 1). After 3 months of treatment, CR and
BR rates were 57.1% (12/21) and 53.6%, respectively. After 6
months, 11 patients remained on treatment, of which 9 and 3
were in CR and CBR, respectively. The median duration of CR
was not reached. A subgroup analysis showed higher response
rates in patients treated with ruxolitinib (n 5 12) than in those
treated with other JAKi (n 5 18), at 1 (CR, 67% vs 38%; P 5
.13), 3 (CR, 83 vs 18%; P 5 .001), and 6 months (CR, 87% vs
11%; P 5 .002), respectively (Figure 1). JAKi treatment was dis-
continued in 9 patients receiving JAKi other than ruxolitinib
because of lack of efficacy (4 before 1 month, and 5 before
3 months).

Ruxolitinib efficacy was similar in patients with or without associ-
ated MN (supplemental Figure 2). With a median follow-up of
6.9 months (range, 1-41), 9 out of 12 (75%) patients treated with
ruxolitinib were still receiving the drug vs only 5 out of 18 (28%)
patients treated with another JAKi (supplemental Figure 1). Rux-
olitinib dosage was increased during the treatment period, from
a mean starting dose of 15 mg per day (range, 10-20 mg per
day) to a mean dose at the last follow-up of 25.4 mg per day
(range, 10-50 mg per day). There was no dose modification for
other JAKi during the treatment period.

The median time to the next line of treatment was not reached
in patients on ruxolitinib but was 3.3 months (95% confidence
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Figure 1. Antiinflammatory effects of JAKi in patients with VEXAS syndrome. (A) Overall clinical response rates of patients treated with JAKi during 1, 3, or 6
months; results are presented for the whole cohort (left), for patients receiving other JAKi than ruxolitinib (middle), or for patients receiving ruxolitinib (right). (B) Overall
biological response rates of patients treated with JAKi during 1, 3, or 6 months; results are presented for the whole cohort (left), for patients receiving other JAKi than
ruxolitinib (middle), or for patients receiving ruxolitinib (right).
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PAN satellite des SMD/LMMC

• 70 cas de vascularites associés à des SMD/LMMC
• La PAN est rarement la manifestajon clinique (6 cas seulement)
• Ordre du diagnosjc vascularite/SMD variable

MDS/CMML without autoimmune and/or inflammatory disease
(p = 0.75).

Discussion

This largest study of MDS/CMML-associated vasculitis describes
pattern, outcome and management of patients with this rare condi-
tion. We show no association between vasculitis diagnoses and sub-
types and severity of the underlying MDS/CMML. Whereas there was
no significant impact of vasculitis on overall survival, time to progres-
sion to acute myeloid leukemia was significantly longer in patients
with vasculitis. The high rates of relapse and GCs dependence raise
the question of combined therapies use to spare steroids. MDS/
CMML azacytidine therapy could be considered for even low-risk
MDS/CMML vasculitis, as an alternative to conventional DMARDs and
biologics.

Vasculitis have been previously described in the context of MDS/
CMML, mostly polyarteritis nodosa and leukocytoclastic vasculitis [8-
16]. In our previous study on 123 MDS-related autoimmune and/or
inflammatory diseases, vasculitis was noted in 32% of the patients,
with mainly polyarteritis nodosa and giant-cell arteritis [7]. In

another retrospective study [17], patients presented mostly with iso-
lated cutaneous manifestations (67%) and 4 patients with systemic
vasculitis (granulomatosis with polyangeitis, microscopic polyangei-
tis, relapsing polychondritis and eosinophilic granulomatosis with
polyangiitis). In the present study, GCA represented the most fre-
quent vasculitis, which could be consistent with more frequent GCA
in patients with older ages similar to MDS. Hence, the possibility of
an underlying MDS or CMML should be discussed in GCA and polyar-
teritis nodosa patients, especially in case of GCs dependent or refrac-
tory vasculitis.

Overall survival was not negatively impacted by the presence of
vasculitis in MDS/CMML patients. These data are consistent with our
previous results, showing in 123 patients with MDS/CMML various
associated diseases no difference in comparison to patients without
autoimmune and/or inflammatory e features. One study showed that
vasculitis could negatively impact the overall survival in MDS, but
with a limited number of patients [17, 18]. Furthermore, less vasculi-
tis-MDS/CMML patients progressed to acute myeloid leukemia which
could be partly explain by more frequent low and intermediate risk
MDS in the subset of these patients.

The most challenging question is the management of these
patients, with the goal to control autoimmune and/or inflammatory
manifestations while maintaining a satisfactory hematological
response [13]. In the absence of specific guidelines, GCs and conven-
tional DMARDs are commonly used, but this strategy can be limited
due to MDS-related cytopenias, the risk of infectious events and
DMARDs-induced MDS. Among MDS/CMML vasculitis, relapse rates
were as high as 61%, with 59% requiring combined therapies during
follow-up. The large number of vasculitis subtypes did not allow any
comparison according to the type of vasculitis, as important differen-
ces could be considered in various idiopathic forms of vasculitis. Con-
ventional DMARDs should be probably avoided in these patients, as
they seem to be associated with higher relapse rate and because of
their inherent risk of aggravating cytopenias. The question of azacyti-
dine benefit as a GCs-sparing agent [19!21], at least in some patients,
is currently being evaluated for the management of GCs-dependent
or refractory vasculitis in a French non-randomized clinical trial
(ClinicalTrials NCT02985190) [22].

Our study have several limitations, especially the retrospective
design, the absence of standardized and homogeneous therapies, the
various types of vasculitis and MDS/CMML subtypes and the lack of
comparison to vasculitis without MDS/CMML. Another point is the

Fig. 1. Relapse-free survival rates with azacytidine, biologics, steroids and DMARDs.

Fig. 2. Overall survival and time to progression to acute leukemia in MDS/CMML vasculitis and MDS without vasculitis.
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• Intérêt de l’Azacyjdine ? Efficacité chez 47 % des pajents
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FIGURE 1

Picture of lesion and pathology slide in patients with PAN and FMF (A–C) subcutaneous nodules. (D) Skin biopsy (Hematoxylin, eosin, and
saffron staining; magnification ⇥ 200): Deep dermal small artery vasculitis with intimal fibrinoid necrosis (⇤) and perivascular massive
polymorphous inflammation of the adventice (arrow).

Arab, n = 1). Five patients had a family history of FMF, while
two and one patients had a family history of AA amyloidosis and
Behçet disease, respectively. In 6/8 patients, the onset of FMF
preceded that of vasculitis by a median interval of 4 (3–7) years.
Only 4/6 patients were prescribed colchicine before vasculitis
onset [median dose 2 (1.75–2)mg/day], and FMFwas controlled
in only 1/6 patients.

The median age at IgA vasculitis diagnosis was 13.5 (7.75–
19.5) years. Most patients had a single episode (n = 5/8,
63%). Three patients had two (n = 1/8, 13%) or three (n =
2/8, 25%) episodes of vasculitis. Clinical manifestations of IgA
vasculitis were available for 6/8 patients. The main ones were
purpura (n = 6/6), renal involvement (n = 5/6, 83%), abdominal
pain (n = 3/6, 50%), arthritis (n = 2/6, 33%), and muscular
involvement (n = 2/6, 33%; pain n = 1 and myositis n = 1).
For two patients, the vasculitis was complicated by digestive
bleeding. Histology was rarely available (n = 3/8) and showed
vasculitis (n = 3/3) and IgA deposits (n = 2/3). Three patients
were treated with corticosteroids.

The median follow-up time after diagnosis of IgA vasculitis
was 12.5 (0–26.5) years. At last follow-up, all patients were
taking colchicine, at a median dose of 1.5 (1–2) mg/day, and half
of the patients had an active FMF.

Unclassified vasculitis and familial
Mediterranean fever (n = 2)

One patient had a controlled FMF since his childhood,
with two pathogenic mutations of MEFV (M694V/R761H).
He developed a systemic vasculitis with a thrombosis of the
superior mesenteric vein at age 36. Another patient presented
with symptoms of FMF at age 13, with a homozygous M694V
mutation. In the same year, he developed a vasculitis of vessels
of all sizes. Despite treatments, he presented over the years
several ischemic (stroke n = 1) or bleeding (bilateral peri-renal
hematomas n = 1, testicular bleeding n = 1, and intra-alveolar
hemorrhage n = 1) episodes, leading to his death at age 29. Both
patients had two pathogenic mutations ofMEFV.

ANCA-associated vasculitis and familial
Mediterranean fever (n = 2)

One patient had a FMF since the age of seven, with
a heterozygous M694V mutation. He presented at age 17
with a constrictive pericarditis, arthromyalgia, an axonal
sensory neuropathy on electromyography, erythema nodosum,
a skin biopsy showing arteritis with thrombosis, and positive
ANCA without specificity; the patient did not present renal
involvement. He received corticotherapy and azathioprine. Few
years later, he developed two unexplained episodes of stroke.
The late positivity of MPO-ANCA antibodies at age 27 led
to the diagnosis of ANCA-associated vasculitis. Persistence of
fluctuating arthromyalgia, infiltrated papules with thrombosing
and inflammatory vasculitis on biopsy, positive MPO-ANCA
antibodies (maximum 33 IU/mL) and elevated CRP levels up
to 35 mg/L led to the introduction of rituximab. Given the
persistence of cutaneous-articular signs, elevated CRP levels,
treatment with anakinra was initiated and resulted in resolution
of the clinical manifestations.

Another patient had recurrent sinusitis with an alveolar
hemorrhage and positive ANCA (type not specified), leading
to the diagnosis of granulomatosis with polyangiitis. She
was treated with oral corticosteroids and intravenous pulse
cyclophosphamide. The persistence of a biological inflammatory
syndrome despite treatment with intravenous pulse
cyclophosphamide, then methotrexate, then mycophenolate
mofetil, led to the diagnosis of FMF with a homozygous M694V
mutation, which symptoms had occurred during childhood.

Discussion

Wedescribe themain clinical and genetical characteristics of
22 French adult patients with both FMF and vasculitis. Themost
frequent vasculitis were PAN (46%) and IgA vasculitis (36%),
similar to previous reports from Mediterranean countries (4, 5,
7, 16). Despite possible overlaps between vasculitis and FMF
clinical manifestations, all patients fulfilled the Tel Hashomer
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PAN associée à la FMF

Abarra et al. Frontiers medicine 2022

• 10 patients seulement. Diagnostic de la PAN à l’âge adulte
• Fréquemment peau mais également hématome péri-rénaux, 

multinévrite, signes signes systémiques

• Traitement par CTC mais quelques pajents traités 3/10 ont reçu de 
l’anakinra avec une bonne efficacité 



Conclusion

• La PAN, importance de distinguer les différentes présentations 
cliniques. Stratégie toujours guidée par le FFS

• PAN primitive avec ou sans HBV en décroissance

• Formes secondaires prennent le pas

• Le schéma thérapeutique proposé est très variable selon la 
nosologie
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