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ABSTRACT
Objective. To analyse the differences 
between patients with granulomatosis 
with polyangiitis (GPA) or microscopic 
polyangiitis (MPA) entered into ran-
domised clinical trials (RCTs) and those 
followed in large observational cohorts. 
Methods. The main characteristics and 
outcomes of patients with generalised 
and/or severe GPA or MPA with a five-
factor score ≥1 enrolled in the French 
Vasculitis Study Group (FVSG) or the 
US-Canadian-based Vasculitis Clini-
cal Research Consortium cohorts were 
compared to those enrolled in one of 
2 FVSG clinical RCTs (WEG91, WE-
GENT) or 3 European Vasculitis Soci-
ety clinical trials (CYCLOPS, CYCA-
ZAREM, IMPROVE). 
Results. 657 patients (65.3% with GPA) 
in RCTs were compared to 437 in co-
horts (90.6% with GPA). RCT patients 
were older at diagnosis than the co-
hort patients (56.6±13.9 vs. 46.8±17.3 
years), had higher Birmingham vas-
culitis activity score (19.5±9.1 vs. 
16.9±7.4), and more frequent kidney 
disease (84.0% vs. 54.9%) but fewer ear, 
nose, and throat symptoms (56.8% vs. 
72.2%). At 56 months post-diagnosis, 
mortality and relapse rates, adjusted for 
age and renal function, were higher for 
patients with GPA in RCTs vs. cohorts 
(10.7% vs. 2.5% [p=0.001] and 22.5% 
vs. 15.6% [p=0.03], respectively) but 
similar for patients with MPA (6.2% vs. 
6.6% [p=0.92] and 16.6% vs. 10.1% 
[p=0.39], respectively). 
Conclusion. Patients with GPA or MPA 
in RCTs and those in observational co-
horts show important differences that 
should be remembered when interpret-

ing results based on these study popu-
lations.

Introduction
Patients entered into randomised con-
trolled trials (RCTs) intuitively differ 
from those enrolled in observational 
cohorts but to what extent is a recur-
ring and important question (1). Multi-
centre collaborative efforts have led to 
RCTs in vasculitis with samples sizes 
that are routinely >100 patients per 
trial. In parallel, several national and 
international longitudinal cohort stud-
ies exist, some running for >20 years 
and including >1,000 patients. 
This study aimed to identify and list the 
main differences in the characteristics 
and outcomes of patients with gener-
alised and/or severe granulomatosis 
with polyangiitis (GPA, Wegener’s) or 
microscopic polyangiitis (MPA) with 
five-factor score (FFS) ≥1, who were 
entered in cohort studies or RCTs.

Materials and methods
Study population
Study patients had to have generalised 
and/or severe GPA (involvement of ≥2 
major organs or one major organ with 
constitutional symptoms) or MPA with 
a FFS ≥1 and participated in a cohort 
study or RCT. 
Patients in cohorts were enrolled in 
the French Vasculitis Study Group 
(FVSG) database or the US-Canadi-
an-based Vasculitis Clinical Research 
Consortium (VCRC) Longitudinal 
Study of GPA/MPA. Patients in RCTs 
were enrolled in the FVSG WEG91 or 
WEGENT trials (2, 3)  or one of the 3 
European Vasculitis Study Group trials 
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(EUVAS) – CYCLOPS (4), CYCAZA-
REM (5), or IMPROVE (6) (details in 
Table I). The FFS is a prognostic score 
and comprises the following items: se-
rum creatinine >1.58 mg/dl, proteinu-
ria >1 g/day, severe gastrointestinal 
tract involvement, cardiomyopathy 
and/or central nervous system involve-
ment; the presence of each factor is 
accorded one point (7). Patients with 
MPA with FFS=0 or localised and/or 
limited GPA were excluded from the 
study (their treatment and outcomes 
differ from those with more severe dis-
ease). After the end of the FVSG RCTs, 
all RCT patients were enrolled in the 
FVSG cohort but were analysed in this 
study as RCT patients only; none of the 
VCRC cohort patients participated in 
the RCTs included in this study.
As a prerequisite for entry in the stud-
ied cohorts or RCTs, patients had to 
satisfy the 1990 American College of 
Rheumatology (ACR) classification 
criteria and/or 1994 Chapel Hill no-
menclature definitions of disease (8, 9); 
patients in the VCRC cohort had to sat-
isfy modified ACR criteria, with a posi-
tive antineutrophil cytoplasm antibody 
(ANCA) test result being an additional 
parameter (10). In the FVSG longitu-
dinal database, patients can be entered 
at any time, including at diagnosis; pa-
tients in the VCRC database are usu-
ally enrolled later during the course of 
their disease, during a follow-up visit. 
None of the RCTs were blinded, and 
all included post-RCT follow-up (for 
this study, follow-up data for the IM-
PROVE RCT were not available).

Study schedules and clinical data 
elements
In the FVSG longitudinal database, 
there are no scheduled follow-up visits, 
but information on survivors is updated 
at least every 2 years. Patients in the 
VCRC have follow-up visits every 3 or 
12 months, according to the patient’s 
preference, and at the time of a disease 
flare, if any occurs. 
In both cohorts, as well as for the 
WEG91, WEGENT 91, CYCAZA-
REM and CYCLOPS RCTs, data are 
collected from the time of diagnosis to 
last follow-up assessment, death or first 
relapse since study entry. In the VCRC 

cohort, date of relapse before enrol-
ment, if it had occurred, is not recorded. 
For the IMPROVE RCT, only follow-
up times from the date of remission 
rather than diagnosis were available 
(i.e. 3 to 6 months after starting cyclo-
phosphamide induction therapy – aver-
age, 4.27 months), and ANCA results 
were not available because of different 
recording and extraction systems. 

Outcome definitions
Relapse definitions differed slightly in 
each of the studies (Table I) but large-
ly corresponded to new or recurrent 
manifestations due to active vasculitis, 
thus leading to a Birmingham vascu-
litis activity score (BVAS) >0. This 
analysis focused on major relapses or 
relapses that led to a change in the im-
munosuppressant therapy for studies 
with no pre-established definition for 
major relapse (cohorts, WEG91 and 
WEGENT).

Statistical analysis
The main demographics and clini-
cal characteristics of cohort and RCT 
patients were compared at the time of 
diagnosis. Clinical outcomes (relapses 
and deaths) were compared on the ba-
sis of last available study visit until 
September 2010. Categorical variables 
were compared using a chi-square test 
or, when appropriate, Fisher’s exact 
test, and continuous variables using 
Student’s t-test. Mortality and relapse 
rates were also compared after adjust-
ment for age and glomerular filtration 
rate. For all analyses, p≤0.05 was con-
sidered significant. Statistical analyses 
were conducted using Stata Statistical 
Software: Release 12 (StataCorp, 2011, 
College Station, TX: StataCorp LP).

Results
We compared 437 patients enrolled in 
cohorts (182 in the FVSG, 255 in the 
VCRC) to 657 patients enrolled in 
RCTs (220 in the FVSG RCTs, 437 in 
the EUVAS RCTs) (Table II). In the 
VCRC cohort, the mean time from di-
agnosis to enrolment was 31.8±54.5 
months (data not available for the 
FVSG cohort). All RCT patients were 
newly diagnosed, except for 6 included 
in the WEG91 trial. 

Characteristics at diagnosis
GPA and anti-proteinase 3 (PR3) ANCA-
positive patients represented the ma-
jority of patients in both cohorts and 
RCTs. RCT patients were older at di-
agnosis by almost 10 years than pa-
tients in cohorts, had a higher BVAS, 
and more frequent and severe kidney 
disease. Ear, nose and throat symptoms 
were more frequent in cohorts, which 
included a higher proportion of patients 
with GPA than MPA.  

Outcomes
The mean follow-up duration in RCTs 
(including post-RCT follow-up) was 
shorter by 15 months than in cohorts 
(56.9 ± 38.6 months vs. 71.9 ± 63.4 
months, respectively). At 56 months 
post-diagnosis (i.e. the median for 
RCTs) and after adjusting for age and 
glomerular filtration rate, mortality and 
relapse rates were higher for patients in 
RCTs than cohorts (Table III; Fig. 1-2). 
For patients with GPA but not MPA, 
adjusted relapse rates and mortality at 
56 months post-diagnosis were higher 
for patients in RCTs than cohorts. 

Discussion
As expected, several clinical differen-
ces at diagnosis exist between patients 
with generalised and/or severe GPA or 
MPA enrolled in observational cohorts 
and RCTs. We identified that RCT pa-
tients were older and had more severe 
disease, mainly because of their more 
frequent and severe renal involvement, 
as compared to cohort participants. 
There are multiple possible explana-
tions for the differences observed in 
our study, with selection biases the 
most important, including over-rep-
resentation of GPA/anti-PR3 ANCA-
positive patients in cohorts (11). How-
ever, because GPA and MPA are un-
common and the RCT goals were to in-
form standard treatment in a pragmatic 
way, selection criteria for the RCTs 
included in this comparative analysis 
were broad and inclusive. RCTs en-
rolled both patients with anti-PR3 and 
anti-MPO ANCA-associated diseases, 
who may need to be studied separately 
in view of the accumulating evidence 
of their different pathogenesis and out-
comes (12-14). RCTs might also have 
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selected only a subset of patients with 
GPA or MPA and RCT patients, who 
exhibited more frequent but also severe 
kidney disease than those in cohorts. 
The different geographical catchment 

areas for these RCTs and cohorts and 
other centre biases may also have 
played a role. The VCRC is primarily 
a network based on centres directed by 
rheumatologists, whereas EUVAS cen-

tres are more commonly led by neph-
rologists. That RCT patients had more 
frequent and severe renal involvement 
may thus be due, at least in part, to the 
EUVAS RCTs being geared to patients 

Table I. Summary of the main inclusion and exclusion criteria and relapse definitions of RCTs and cohorts included in this comparative study. 
  
Study Study aim/description Main eligibility criteria* Main exclusion /  Relapse definition/details/comments¶

   restrictive criteria 

Trials    
WEG91 (2) Oral vs. IV cyclophosphamide - age >15 years - age <15 years - relapse = new major systemic manifestations 
 for induction of remission - systemic GPA diagnosed clinically with     of GPA affecting the same or a different organ
    multiorgan involvement (ENT and/or lung    than that initially involved, or worsening of the 
    and/or rapidly progressive glomerulonephritis    initial symptoms of the disease 
    associated with severe general symptoms)  - occurrence of arthralgias, sinusitis, rhinitis, or 
  - monovisceral involvement representing a    other minor clinical symptoms was not 
    potential risk of severe morbidity or fatality    considered to represent a major relapse requiring
  - positive histopathology    withdrawal from the study
    - 74% had renal involvement at diagnosis

WEGENT (3) Azathioprine vs. methotrexate - newly diagnosed systemic GPA (renal - age <18 years - relapse = recurrence or first appearance of one or  
 for remission maintenance,    disease, involvement of at least two organs     more BVAS items attributable to active vasculitis
 after IV cyclophosphamide    or systems, or involvement of one organ      in a patient previously in remission for >3 months
 for induction   or system and constitutional symptoms) or  - all those recorded and reported relapses led to a  
    MPA with FFS ≥1†     change of immunosuppressant
    - 75% had renal involvement at diagnosis

CYCLOPS (4) Oral vs. IV cyclophosphamide - newly diagnosed GPA, MPA or renal- - age <18 or >80 - major relapse = recurrence or first appearance of  
 for induction of remission   limited MPA, all with mild/moderate   years   at least 1 BVAS item indicating threatened vital
    renal involvement¶ -  creatinine level    organ function attributable to active vasculitis
    >500 μmol/L - minor relapse = recurrence or first appearance of 
      ≥3 other BVAS items related to nonvital organs

CYCAZAREM (5) Continued oral - newly diagnosed GPA or MPA or renal- - age <18 or >75 - major relapse = recurrence or first appearance of  
 cyclophosphamide vs. early   limited vasculitis with mild or moderate  years   ≥1 of the 24 items on the BVAS indicative of 
 switch to azathioprine for    or other vital-organ involvement - serum creatinine   threatened function of a vital organ attributable
 remission maintenance   renal   >500 μmol/L   to active vasculitis
    - minor relapse = recurrence or first appearance 
      of ≥3 other items in the BVAS
    - 94% had renal involvement at diagnosis

IMPROVE (6) Azathioprine vs. mycophenolate - new diagnosis of GPA or MPA - patients in whom - major relapse = new appearance of major organ 
 mofetil for maintenance, after - age 18 to 75 years at diagnosis the induction - involvement attributable to active vasculitis 
 IV or oral cyclophosphamide - positive indirect immunofluorescence  protocol failed to - minor relapse = recurrence or new occurrence of  
 for induction   or ELISA test result for ANCAs control progressive   less severe disease attributable to active 
   disease (1 patient)   vasculitis*  
   or achieve remission 
   by 6 months 
   (6 patients) were 
   withdrawn**  

Cohorts    
FVSG French multicentric - all patients newly diagnosed with or  - patients can be enrolled at any time during the  
 observational cohort   followed for GPA or MPA and satisfying    course of their disease, including at the early  
    ACR criteria and/or Chapel hill definitions    time of diagnosis; data from patients with early   
      and rapid fatal outcomes can also be entered 
    - no scheduled follow-up visits (minimum one  
      update every 2 years for each patient and in   
      case of relapse or death)

VCRC-GPA-MPA North American multicentric - all patients newly diagnosed with or  - patients can be enrolled at any time during the  
 longitudinal protocol    followed for GPA, satisfying modified    course of their disease; however, most are 
    ACR criteria (nasal or oral inflammation;    enrolled during a follow-up visit rather than at
    abnormal chest radiograph; urinary sediment    the early time of diagnosis 
    abnormalities; granulomatous inflammation  - systematic and scheduled follow-up visits   
    on biopsy; ANCA positivity by enzyme     every 3 or 12 months (patient’s preference)  
    immunoassay for PR3 or myeloperoxidase-    or at the time of an event (relapse or death)
    ANCA) or MPA, satisfying Chapel Hill definition  
    
*Patients with renal limited vasculitis and no general or constitutional symptoms were not included in this comparative study.
¶Although definitions of minor relapses are reported in this table, those (minor) relapses that did not lead to a change in immunosuppressant therapy and/or patient RCT withdrawal 
were not included this comparative study.
†The FFS prognostic score includes 5 parameters, each of them scoring for 1 point if present: elevated serum creatinine levels (140 moles/liter or 1.58 mg/dl), proteinuria (1 gm/
day), severe gastrointestinal tract involvement, cardiomyopathy, and/or central nervous system (CNS) involvement.
**Data form these 7 patients were not available in the RCT report or for this study.
ACR: American College of Rheumatology; ANCA: antineutrophil cytoplasm antibody; BVAS: Birmingham Vasculitis Activity Score; FVSG: French Vasculitis Study Group; 
FFS: five-factor score; GPA: granulomatosis with polyangiitis; IV: intravenous; MPA: microscopic polyangiitis; RCT: randomised controlled trial; VCRC: Vasculitis Clinical 
Research Consortium.
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with renal disease. However, we also 
analysed GPA and MPA separately and 
adjusted our outcome analyses for glo-
merular filtration rate (and age).
Although study limitations prevent 
drawing firm conclusions, the observed 
differences at diagnosis may have re-
sulted in the higher mortality and re-
lapse rates for RCT than cohort patients 
with GPA. A recent study comparing 
patients with MPA between Europe and 
Japan also suggested higher mortality 
in RCT patients than those from the 

Cambridge cohort (United Kingdom). 
However, that difference was mainly 
due to inclusion in the RCT group of 
MEPEX patients, who all had severe 
renal disease. Those MEPEX patients 
were not included in our study, in order 
to limit similar biases in disease sever-
ity (15). 
A survivor bias in the cohorts may have 
affected our results. Patients with more 
severe disease, when not enrolled in 
RCTs, may have died quickly or had 
severe disability and therefore not been 

referred to tertiary centres where pa-
tients are entered in cohorts. While this 
explanation may apply to the VCRC 
cohort, in which patients are usually 
entered after they have achieved re-
mission, the FVSG cohort attempts to 
enroll patients close to the time of diag-
nosis, and all FVSG centres participate 
in both RCTs and cohorts. As the prog-
nosis of GPA and MPA is worse in older 
patients (16, 17), the lower age at di-
agnosis in the cohorts may also explain 
the lower mortality rate in this group. In 
addition, patients with GPA, who were 
over-represented in the cohorts, may 
have sought early medical attention, 
due to initial features like rhinitis, thus 
been diagnosed and treated earlier, with 
better outcomes.
The strengths of this study include the 
large number of patients studied at 
expert centres, with a long follow-up, 
including after the end of RCTs. How-
ever, this retrospective study has limi-
tations, which limits the ability to fully 
compare outcomes with the 2 study 
types. The study design and data col-
lection differed for the 2 independent 
cohorts and 5 RCTs, and treatments, 
which were not codified after the end of 
the RCTs, were not analysed. Because 
the precise time between diagnosis and 
first relapse was missing for the VCRC 
cohort and one RCT, no valuable time-
to-event survival analyses for relapse 
could have been conducted. Further-
more, all of the 5 RCTs enrolled almost 
exclusively newly diagnosed patients, 
at the time of the diagnosis, but relapse 
rates differ between newly diagnosed 
and relapsing patients (18). Patients 
with limited or less severe disease, such 
as those enrolled in the NORAM trial 
(19), were not included in this analysis, 
because they are few in number, have 
different disease characteristics and 
outcomes (20), and were excluded from 
most of the RCTs we studied. We did 
not analyse pre-existing comorbidities, 
which may have an impact on survival 
and were exclusion criteria in RCT but 
not cohorts. Many patients are managed 
outside of reference centres and/or do 
not participate in any cohorts or RCTs 
(21). Finally, some comparisons were 
made with data that spanned for a dec-
ade, during which therapeutic advances 

Table II. Main characteristics at diagnosis of patients in observational cohorts and RCTs.

Characteristics Observational cohorts Clinical RCTs p-value
  n= 437 n=657 

Diagnosis   
 GPA 396 (90.6) 429 (65.3) <0.001

 MPA 41 (9.4) 228 (34.7) 
Age at diagnosis, years, mean±SD 46.8 ± 17.3 56.6 ± 13.9 <0.001
 GPA  46.0 ± 17.3 54.3 ± 14.6 <0.001
 MPA  55.4 ± 14.9 59.9 ± 12.9 0.06
Male*  225 (51.5) 361 (54.9) 0.26
Constitutional symptoms* 387/436 (88.8) 532/622 (85.5) 0.13
Cutaneous manifestations 124/436 (28.4) 169/622 (27.2) 0.65
Eye involvement 96/436 (22.0) 169/622 (27.2) 0.06
Ear, nose and throat involvement 314/435 (72.2) 355/625  (56.8) <0.001
 GPA  306/394 (77.7) 314/412 (76.2) 0.63
 MPA  8/41 (19.5) 41/213 (19.3) 0.96
Lung involvement 280/433 (64.7) 378/625 (60.5) 0.17
Cardiovascular involvement 31/432 (7.2) 56/621 (9.0) 0.29
Gastrointestinal manifestations 28/430 (6.5) 48/621 (7.7) 0.45
Renal involvement 237/432 (54.9) 524/624 (84.0) <0.001
 GPA  206/391 (52.7) 329/411 (80.1) <0.001
 MPA  31/41 (75.6) 195/213 (91.6) 0.003
 MDRD-GFR (ml/min/1.73 m² for 74.4 ± 34.1 (n=316)† 48.2 ± 30.2 (n=637) <0.001 
         all patients, mean±SD 
 GPA  76.5 ± 33.4 (n=288)† 55.3 ± 31.4 (n=413) <0.001
 MPA  52.1 ± 34.0 (n=28)† 35.3 ± 22.8 (n=224) <0.001
Neurologic involvement 113/432 (26.2) 159/622 (25.6) 0.83
ANCA positivity (IF and/or ELISA) 368/415 (88.7) 441/495 (89.1) 0.84
 Anti-PR3 positive (ELISA) 252/385 (65.5) 268/475 (56.4) 0.007
 Anti-MPO positive (ELISA) 68/384 (17.7) 154/475 (32.4) <0.001

FFS; for patients with MPA‡   
 FFS =1 24/41 (58.5) 17/41 (41.5) 0.12

 FFS ≥2 14/41 (41.5) 24/41 (58.5) 
BVAS, mean±SD 16.9 ± 7.4 (n=396)† 19.5 ± 9.1 (n=587) <0.001
 GPA  16.7 ± 7.4 (n=359)† 20.7 ± 9.1 (n=395) <0.001
 MPA  18.0 ± 15.5 (n=37)† 17.0 ± 15.8 (n=192) 0.50
    
*Data are no. of patients with the characteristic / total no. of patients with the data available (%) unless 
indicated
†Number of patients with data available.
‡FFS: five factor score; the original 1996 FFS was calculated and recorded in several trials and cohorts. 
This score is not applicable to GPA (only the revised 2011 FFS can be used for GPA).
ANCA: anti-neutrophil cytoplasm antibody; BVAS: Birmingham vasculitis activity score; ELISA: 
enzyme-linked immunosorbent assay; FFS: five-factor score; GPA: granulomatosis with polyangiitis; 
IF: immunofluorescence; MDRD-GFR: modification of diet in renal disease - glomerular filtration 
rate; MPA: microscopic polyangiitis; MPO: myeloperoxidase; PR3: proteinase 3; RCT: randomised 
controlled trial.
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have impacted the course and outcomes 
of these diseases. Thus, our results may 
not be generalisable to all patients with 
GPA or MPA. 
Cohort studies and RCTs provide com-
plementary information (1, 11, 22). The 
differences we observed between RCT 
and cohort patients, especially those 
with generalised and/or severe GPA, 
have important implications for the in-
terpretation of study results. Whether 
similar differences are observed in oth-
er vasculitis cohorts or RCTs or with 
other types of vasculitis would be in-
teresting to study. 
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Table III. Main outcomes for patients in observational cohorts and RCTs.

Characteristics Observational cohorts Clinical RCTs p-value
  n= 437 n=657 

Follow-up since diagnosis, months, mean±SD 71.9 ± 63.4 56.9 ± 38.6 <0.001
Relapses* 259 (59.3) 276 (42.1) <0.001
 GPA patients  244 (61.6) 211 (49.2) <0.001
 MPA patients  15 (36.6) 65 (28.5) 0.30
Relapses at 56 months after diagnosis† 78 (17.9) 136 (20.7) 0.24
 GPA patients  72 (18.2) 101 (23.5) 0.06
 MPA patients  6 (14.6) 35 (15.4) 0.91
Relapse rates at 56 months after diagnosis, (14.3)  (20.2)  0.03‡ 
   adjusted for age and MDRD-GFR 
 GPA patients  (15.6)  (22.5)  0.03
 MPA patients  (10.1)  (16.6)  0.39
Deaths 16 (3.7) 99 (15.1) <0.001
 GPA patients  12 (3.0) 63 (14.7) <0.001
 MPA patients  4 (9.8) 36 (15.8) 0.32
Deaths at 56 months after diagnosis † 11 (2.5) 80 (12.2) <0.001
 Survival for GPA patients  7 (1.8) 49 (11.4) <0.001
 Survival for MPA patients  4 (9.8) 31 (13.6) 0.50
Death rates at 56 months after diagnosis, (3.4) (9.7) 0.004‡ 
   adjusted for age and MDRD-GFR 
 GPA patients  (2.5) (10.7) 0.001
 MPA patients  (6.6) (6.2) 0.92

*Data are no. of patients with the characteristic / total no. of patients with the data available (%) unless 
indicated.
†Follow-up was censored at 56 months (i.e. the mean follow-up for RCTs), shorter than that for cohorts.
‡Odds ratio to relapse in RCTs compared to cohorts, at month 56 and adjusted for age and MDRD-GFR, 
was 1.52 (95% confidence interval, 1.04-2.23). Odds ratio for dying in RCTs compared to cohorts, at 
month 56 and adjusted for age and MDRD-GFR, was 3.04 (95% confidence interval, 1.42-6.54).
GPA: granulomatosis with polyangiitis; MDRD-GFR: modification of diet in renal disease - glomeru-
lar filtration rate; MPA: microscopic polyangiitis; RCT: randomised controlled trial.
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