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Plasmapheresis Therapy in ANCA-ASsociated
Vasculitides: A Single-Center Retrospective
Analysis of Renal Outcome and Mortality

David Solar-Cafaggi,' Yemil Atisha-Fregoso,' and Andrea Hinojosa-Azaola®*

'Department of internal Medicine, instituto Nacional de Ciencias Médicas y Nutricidn Salvador Zubiran,
Mexico City, Mexico

EDepartment of Immunoicgy and Rheumatology, Instituto Nacional de Ciencias Médicas v Nutricion Salvador Zubiran,

Mexico City, Mexico

Background: The evidence of the benefit of plasmapheresis in renal and survival outcomes in patients with
severe manifestations of ANCA-associated vasculitides is inconsistent. Purpose: To address whether plasma-
pheresis is associated with improvement in renal function and survival at 12 months in patients with severs man-
ilestations of ANCA-ussociated vasculitides. Patients and Methods: Single-center retrospective comparative
cohort of 24 patients with granulomatosis with polyangiitis or microscopic polyangiitis that reseived plasmapher-
esis adfunctive to conventional therapy (steroids and immunosuppressants), matched 1:1 according lo age. esti-
mated glomerular filtration rate (eGFR) and disease activity with 24 patients treated with standard treatment
only. Comorbidities, demographic, clinical, reatment and laboratory characteristics were recorded, Results:
After 12 months both groups showed improvement in eGFR (19.0 % 14.34 to 41.61 = 37.77 ml/min. p = 0.003 in
plasmapheresis group: 23.16 £ 14,71 10 39.86 2 25.67 ml/min. p = 0.001 in conventional therapy group). No dif-
ferences were found between groups (p = 0.68). Paticnts frec of dialysis at 12 months afler intervention
increased in the plasmupheresis group from 9/24 (38%) to 12/24 (50%), p = 0.5; and in the conventional therapy
group from 19/24 (79%) to 22/24 (92%), p =0.25. Difference between groups was significant at 12 months
(7 =0.001). Survival at 12 months after intervention was 79% in the plasmapheresis group and 96% in the con-
ventional therapy group (p==0.08). The main cause of death was infectious and a tendency for a higher preva-
lence of severe infections was observed in patfents that received plasmapheresis (p = 0,07), Conclusion: Both
plusmapheresis and conventional therapy improved eGFR at 12 months after intervention. Dialysis independence

and survival were similar between groups. J. Clin. Apheresis 00:000-000, 2015,

@ 2015 Wiley Periodicals. inc.
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INTRODUCTION

Antineutrephil cytoplasmic antibody (ANCA) asso-
ciated vasculitides {AAYV) are rare, potentially fatal dis-
eases with multiorgan involvement, characterized by
the presence of vasculitis and necrosis affecting small
vessels | 1]. The main phenotypes of AAV are granule-
matosis with polyangiitis (GPA, formerly Wegener's
granulomatosis) and microscopic polyangiitis (MPA);
these entities share clinical features, pathophysiologic
mechanisms, and therapeutic strategies [2]. Eosino-
philic granulomatosis with polyangiitis (EGPA, for-
merly Churg-Strauss syndrome), also an AAYV, is
characterized by allergic and vasculitic features and is
usually studied separately from GPA and MPA [3].

Renal and pulmonary involvement is coramon in
AAV. with an incidence of glomerulonephritis of 38~
70% in GPA and 80-100% in MPA, and pulmonary
involvement of 60-85% and 25-55%, respectively [4,3].
Rapidly progressive glomerulonephritis (RPGN) and
diffuse alveolar hernorrhage (DAH) are considered

© 2015 Wiley Periodicals, Inc.

severe disease manifestations that compromise organic
function and may be life-threatening [2). Patients with
renal involvement show worse prognosis, since higher
serum creatinine concentrations and dialysis dependence
at diagnosis predict progression to end-stage renal dis-
ease (ESRD), and both high serum creatinine and ESRD
are independently associated with increased mortality in
these patients despite immunosuppressive therapy [6].
The traditional treatment regimen for severe disease
comprises the combination of cyclophosphamide
(CYC) and glucocorticoids, with initial remission rates
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of 80-90%. Plasma exchange is cwrently indicated as
adjuvant therapy to standard treatment in patients with
AAV that present severe manifestations [2,7-9). The
Amcrican Society for Apheresis (ASFA) guidelines for
treating AAV assigns different catepories of indication
for therapeutic apheresis in patients presenting with
ANCA-associated RPGN according to the disease set-
ting {(category I in dialysis dependence and DAH, and
catcgory HI in dialysis independence) [8].

[n the largest clinical trial performed to this day that
investigated whether the addition of plasma exchange is
more cffective than intravenous methylprednisolone in
the achievement of renal recovery in patients with
AAV, 67 patients who received high-dose steroids were
compared to 70 patients that received adjuvant plasma-
pheresis [10]. Both groups received oral CYC and pred-
nisolone. Plasma exchange was associated with a
reduction in risk for progression to ESRD at 12 months,
bur no ditferences were found in mortality and adverse
events between groups. However, long-term follow-up
for a median of 3.9 years showed that although short-
term results of plasma exchange were encouraging, the
long~term benefits remain unclear, since no differences
were found between groups in cither renal or mortality
outcomes | 11]. Smaller clinical trials have been comple-
mented with descriptive case series and have suggested
improvement jn renal function and mortality associated
with plasmapheresis therapy {12-15], but strong evi-
dence of a clear benefit is lacking.

Given the poor outcomes of patients with AAV, we
aimed to address whether plasma exchange is associ-
ated with improvement in renal function and survival
in paticnts treated at our center,

PATIENTS AND METHODS

Study Design and Patients

After approval by the Institutional Review Board,
we conducted a single~center retrospective comparative
cohort study of patients diagnosed with AAV present-
ing with severe discase manifestations and treated with
either conventional therapy alone or with adjuvant
plasma exchange. All patients were followed at our ter-
tiary care center in Mexico City from 2000 to 2012,

Eligible patients were 18-75 years of age and had
diagnosis of GPA according to the American College
of Rheumatology 1990 classification criteria [16] or
Chapel Hill 2012 definition [1], or MPA according to
this later definition. All patients had ANCA positivity
at diagnosis (determined by either immunofluorescence
or ELISA), and presented clinical manifestations such
as RPGN and/or DAH.

Three hundred and eleven patients with AAV were
identified in the period of observation; of them,
twenty-four received plasma exchange as adjuvant ther-
apy and fulfilled inclusion criteria. The moment when
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they received plasma exchange was established as time
zero for this study (time of intervention). These
patients were matched 1:! with 24 patients that pre-
sented with severe disease manifestations such as renal
impairment and/or DAH and received conventicnal
therapy without plasmapheresis. Patients were matched
according to the following variables: Age at diagnosis
{(£7 years); disease activity at the time of intervention
(Birmingham Vasculitis Activity Score for Wegener's
Granulomatosis, BVAS/WG range *6) [17]; and esti-
mated glomerular filtration rate (eGFR) calculated
using the four-variable MDRD equation [18] (eGFR
*16 ml/minute) at the tme of intervention. Patients
were followed-up for at least one year, medical files
were reviewed and clinical data was recorded. The
patient selection algorithm is shown in Figure 1.
Patients with secondary forms of vasculitis (diagnosis
of a different rheumatic disease, hepatitis B or C virus
infection, HIV infection), diagnosis of EGPA and acute
renal injury not attributable to vasculitis were excluded.

Treatment

Patients in the conventional therapy group received
high-dose steroids (prednisone 1 mg/kg/d, either pre-
ceded or not by IV methylprednisolone) and one or
more immunosuppressants (CYC, azathioprine, and/or
rituximab), without plasmapheresis. Patients in the
plasma exchange group received at least three plasma-
pheresis sessions as adjunctive treatment to the conven-
tional therapy. A Rheumatologist determined the
therapeutic regimen in each patient.

Assessments

Demographic data, clinical characteristics including
disease activity (BVAS/WG score) and prognosis at
diagnosis (Five Factor Score, FFS) [19], comorbiditics
present previous to AAV diagnosis, treatment informa-
tion, laboratory characteristics, and adverse events
related to the therapy were recorded. Relapses and its
treatment were not addressed in this study. Follow-up
time was defined as the period elapsed between the
intervention and the last visit or death.

Outcome Measures

Primary outcomes were mortality, dialysis independ-
ence and eGFR 12 months after the therapeutic inter-
vention. Secondary outcormnes were mortality and eGFR
at the end of follow-up.

Statistical Analysis

Differences between groups were evaluated with the
Student’s ¢ fest or Mann-Whitney U test, depending on
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GPA: 222
MPA: 89
n=311
* Age <18 or>75
*+ Diagnosis other than
ARV
* Renal disease absent
=245
True ARV with
RPGN
n=66

Fig. |,

Plasmapheresis Conventianal
A therapy
n= 240
1SSINGIRTarmaion
*+ Plasmapheresis Unable to match for
indication other than age, BVAS/WG, or eGFR
RPGN or DAH =16
=2
Plasmapheresis Comventioral
treatment group therapy group
=24 n=24

Patient selection, GPA: Granulomatosis, with polyangiitis; MPA: Microscopic polyangiitis; AAV: ANCA-associated vasculitis;

RPGN: Rapidly progressive glomerulonephritis; DAH: Diffuse alveolar hemorrhage; BYAS/WG: Birmingham Vasculitis Activity Score for

Wegener's Granulomatosis; ¢GFR: Estimared glomerular filtration rate.

the normality of data for continuous variables, and xl
test or Fisher’s exact test for categorical variables as
appropriate. Intention-to-treat analysis was performed
o assess the number of patients free of dialysis 12
months after the intervention. McNemar's test was
used on paired nominal data and survival curves were
pioticd using the Kaplan-Meier method for patients
with and without plasmapheresis, Differences in esti-
mated survival curves were calculated using the log-
rank test. Patients lost to follow-up were censored from
the survival analysis. Exact p-values are reported and
two-sided p-value of <(0.05 was considered statistically
significant. All analyses were done using Stata soft-
ware version 12.0 (StataCorp, TX) and SPSS version
20.0 (IBM SPSS Statistics).

RESULTS

Study Population

Forty-cight patients were included. Twenty-four of
them received plasma exchange as supplement to the
standard therapy with CYC and glucocorticoids while
24 were treated with conventional therapy alone.
Length of fellow-up since the intervention umtil the
tast visit or death in plasmapheresis patients was
25.22718.3 months and 71.3 = 52 months in patients
with standard treatment (» = (.004). Patients were
mainly female (54%), diagnosis of GPA was more
prevalent than MPA (79%), and mean age at diagnosis
was 48 years.

At the time of intervention median disease duration
was less than a month in both groups. They were also
similar in BVAS/WG score and eGFR at the time of
intervention. Noteworthy, the FES, a predictor for mor-
tality in AAV patients at diagnosis, was also equal
between groups. Despite the fact ¢GFR was similar
between groups, more patients in the plasma exchange
group were on dialysis at the time of intervention com-
pared to patients with conventional therapy only (63%
vs. 21%, p=0.004). All patients presented wich
RPGN, and DAH was concomitantly present in 38% of
the plasmapheresis group and 21% of the conventional
therapy group (p = (.17). Demographic and clinical
characteristics are summarized in Table L.

Treatment

At the time of intervention, treatment between
patients with and without plasmapheresis was similar,
except for a higher frequency of high-dose (bolus)
intravenous methylprednisolone administration (92%
vs, 63%, p=0.018) in patients that received plasma-
pheresis. - Cumulative dose of CYC (11.2+ 188 vs.
3352414 g, p=10.03) was lower in patients with
plasma exchange.

Treatment during follow-up (after the inicial inter-
vention that required plasmapheresis) was also similay
betwsen groups except for a higher frequency of high-
dose (bolus) intravenous methylprednisolone adminis-
tration in patients who received plasma exchange (96%

Journal of Clinieal Apheresis DOT 10.1002/jca
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TABLE I. Demographic and Clinical Characteristics

Plasma exchange Conventional therapy
Variable n=24 no=24 P
Demographic characteristics
Female-n (%) 12 (50) 14 (58) 0.30
Age at diagnosis-years® 433 %179 4331163 .92
Smoking-n (%) 520 9 (38) 0.17
Diabetes meilitus-n () 4 {17y 2(8) 0.33
Hypertension-1 (%) 1) 4 (17 0.17
Dyslipidemia-n (%) 8 (33) 2(8) 0.03
Disease characteristics
GPA-n (%) 21 (88) 17 (71) 0.14
Disease duration at intervention-months® 0.47 (0-84.6)) Q.11 (0-123.5) 0.11
eGFR at diagnosis-ml/min® 47 £43,1 50339 0.52
Dialysis at the time of interventicn~n (%) 1563 -~ 5@hH 0.004
Alveolar hemorrhage-n (%) 9 (38) 5(21) .17
BVAS/W(G score al intervention® 132232 12528 0.52
Five-Factor Seore al diagnosis® 1.4 :=0.83 132090 073
Serologic characteristics at diagnosis
¢-ANCA positive-n (%) 19 (79 15 (63) G.17
p-ANCA positive-n (%) 3(13) 8 (33) 0.08
ANE-PR3 positive-n/N (9%6)° 15/21 (71) 9/23 (39) 0.03
Anti-MPO positive-n/N (%)° 117 ¢6) 9723 (39) Q.01
ESR (mm/h)” 78.4 £35.7 7715291 0.64

*Meun values * standard deviation.
"Median {minimum-maximum).
“N represents the number of patients tested for the antibodies.

ESR wus determined in 18 patients with plasma exchange and 19 with conventional therapy.

iPA: Granulomatosis with polysngiitis; eGFR: Estimated glomerular filtration

rate; BVAS/WG: Birmingham Vasculitis Activity Score for

Wegener's Grunulomatosis; c-ANCA: Cytoplasmic ANCA slaining pattern; p-ANCA: Perinuclear ANCA slaining pattern; Anti-PR3: Anii-
proleinuse 3 antibodies; Anti-MPO: Anti-myeloperoxidase antibodies: ESR: Erythrocyte sedimentation rare.

Vs 63%, p = 0.005). Five patients (three in the plasma-
pheresis group and two in the conventional therapy
group) didn’t receive CYC at the time of intervention.
These patients were critically ill and unstable at that
moment to  receive intensive Imununosuppression.
Indeed, three of four patients critically ill died in less
than a month, and only one received CYC 7 months
later. Patients who never received azathioprine either
did not achieve full remission or were treated with oral
CYC for remission maintenance. Rituximab is rarely
used in cur center duc to economic constraints; only
three patients in the conventional therapy group received
this drug concomitantly with steroids and CYC. Treat-
ment information is summarized in Table IL.

Plasmapheresis

Putients underwent 5.5 = 1.5 sessions, accounting for
a total 137 sessions. Time since drug treatment initiation
and plusma exchange prescription was 521+ 4.13 days.
Flasmapheresis was performed daily (four patients) or
every other day (20 patients), with a fluid replacement
ratio of 30 mi/kg, usvally human albumin 5%, and
rarcly fresh frozen plasma (FFP) or hydroxyethyl starch.
Complications associated to this therapy (16 events in
total) were the following: coagulopathy requiring FFP

donrnal of Clinfeal Apheresis DO 10.1002/jea

infusion (six events), hypotension episodes requiring sus-
pension of the procedure (five events), allergic reactions
(three events), and symptomatic hypocalcemia (two
events). Severe complications, such as cardiac arrest and
catheter-associated infections were not observed.

Renal Outcome

After 12 months, both groups showed improvement in
eGFR. In patients that received plasmapheresis and were
alive at 12 months (n=18) it improved from
19.0 £ 14.34 ml/minute at the time of intervention to
41.61 % 377 mL/minute at 12 months (p = 0.003). Incon-
ventional therapy patients that were alive at 12 months
(n=23) it.changed from 23.16 + [471 mL/minute at
intervention to 39.86 = 25.67 mL/minute at 12 months
(p=0.001). No difference was found between groups
(p = 0.68).

At the end of follow-up, eGFR in the plasma
exchange group was still betier than its baseling val ues,
in 35.70 £ 30.06 mL/minute, p = 0.005. On the other
hand, in the conventional therapy group, although stiil
better than at bascline, eGFR was no longer siatisti-
cally different (30.16 % 22.01 mL/minute, p=0.15).
Again, no difference between groups was found

(p=0.10.
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TABLICTL  Treatment Characteristics
Plasma exchange Conventional therapy
Vaurinble n=24 ne=24 P
Treatment at the moment of intervention
Mcthylpredniselone 1V holus -n (%) 22 (92) 15 (63) 0.018
Cyclaphospamide-n (%) 2] 88 22 (92) 0.50
Azuthioprine-n (§) [ I (4 G.75
Rituximab-n (%) 0 303 0.11
Drugs ever used, either at intervention or during follow-up
Steroids-n () 24 (100} 24 (1003 -
Methyiprednisclone IV bolus -/t (%) 23 (96) 15 (63) 0.005
Cyelophospamide-n (%) 22 (92) 23 (96) 0.30
Arzathioprine~n (%) 16 (67) 17 (70) 0.50
Cumulative doses
Cumulutive dose of prednisone-g”® 24.2+19.1 2Ll +10.5 0.98
Cumulative dase of Cyclophospamide-g" 112+18.8 33.5+%414 0.03
“Mueian values * standard deviation.
g. Lrams,
TABLE I, Renal Qutcome in Patients With Ptasmapheresis and Conventional Therapy
Plasma exchange Cenventional therapy

Variable =24 n=24 D
eGFR (mi/min)*
At disgnosis 47+ 43.1 S0+=339 0.52
Al Intervention 19 % 14.34 23,16 1471 0.13
12 months alter intervention 41.61 £37.77 (n=18) 39.86 22567 (n=23) 0.68
£nd of lollow-up 35.70 £ 30,08 30,16 £22.01 0.78
Dialysis independence
AL 12 months-n (%) 12 (30) 22 (92) 0.001
End ol follow-up-n (%) 13 (54) 14 (58} 1.00

*Meun values + standard deviation,
eGFR: Estimated glomerular filtration vate.

AL 12 months, three patients in each treatment group
guined dialysis independence. In the plasmapheresis
group, patients free of dialysis increased from 9,24
(38%) to 12/24 (530%), p =0.5. Likewise, in the con-
ventional treatment group the number of patients free
of dialysis increased from 19/24 (79%) to 22/24 (92%),
7 =1025. The difference between groups at 12 months
was significant p = 0.001. Table Il summarizes the
changes in renal function in patients with plasmaphere-
sis and conventional therapy.

Mortality Outcome

Survival at 12 months after the intervention was
79% in the plasmapheresis group and 96% in the con-
ventional therapy group (p=0.08). At the end of
follow-up, survival was 75% and 79%, respectively,
without differences between groups (p = 0.11, log-
rank). Six patients that received plasmaphercsis died.,
Cuuses of death in this group were; infection, hemor-
rhagic stroke and alveolar hemorrhage, each occurring
in 1wo patients. Likewise, five patients in the conven-

tional therapy group died and causes of death were
infection (three patients), hemorrhagic stroke, and
lethal arrhythmia {one patient each). Table 1V summa-
rizes the renal and mortality outcomes in both groups
and Figure 2 shows the Kaplan-Meier survival curve in
patients with and without plasmapheresis.

Adverse Events

Severe infections (requiring in-hospital treatment)
diagnosed within the first 3 months after the interven-
tion were frequent complications in both treatment
groups. A tendency for a higher prevalence of these
events was observed in patients treated with plasma-
pheresis (63% vs. 38%, p = 0.07).

DISCUSSION

In this retrospective analysis in clinical setting of 48
patients with recent onset AAV, mostly GPA with
severs disease, our main findings were that both
adjunctive plasma exchange and conventional therapy
were asscciated with improvement in eGFR 12 months

Journal of Clinfeal Apheresis DOL 10.1002/jca
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TABLE IV. Outcomes at the End of Follow-up According to
Treatment Group

Plasma Conventional
exchange therapy

Quicome =24 n=724 r
Alive, free of 13 (54) 14 (58) 1.00

dinlysis-» (%)
Albve. in dialysis-n (%) 520 5 @) 1.00
Death, free of 417 4{17) 1.00

dialysis-n (%)
Death. in dialysis-n (%) 2(8) 1 (4 1.00

afier the intervention, with a long-term benefit preserved
in the plasmapheresis group only, although with a dif.
ference in the follow-up length. There was a significant
difference in the percentage of patients free of dialysis
aficr 12 months when plasmapheresis was compared
with conventional therapy, although no significant dif-
ference was observed in the percentage of patients free
of dialysis within each treatment group 12 months after
intervention. Survival at 12 months and at the end of
follow-up was similar between groups.

"o compare both therapeutic regimens in this study,
we decided to march patients according to the eGFR,
considering that it is a better estimate of the renal func-
tion than the creatinine levels. Despite this fact, more
patients in the plasmapheresis group were on dialysis
at the time of intervention. We don’t have an explana-
tion for this difference, but it is important to remark
that in the original report of the MEPEX trial [10] the
inclusion criteria were based on the creatinine levels,
and one of the most important results was the percent-
age of patients free of dialysis at | year.

We found that after 12 months some patients gained
dialysis independence, an impartant change at the indi-
vidual level. but this difference did not reach statistical
significance in either group and both groups had an
important improvement in the eGFR at one year.
Regrettably, since most patients in  the plasma
exchange group were treated from 2009 onwards, -a
diveet conscquence of the publication of the MEPEX
study in 2007 [10] and subsequent treatment guidelines
[2.7-9]- follow-up time was different between groups,
making difficult to draw conclusions about the long
term results,

it is important to mention that in a meta-analysis of
the trials evaluating plasma exchange for renal vascuii-
tis and RPGN, although a decreased risk of ESRD or
death with plasma exchange was found, it was border-
line (95% CI from 0.65 to 0.99; p=10.04) [20], and a
recent study in clinical settings with a similar design
also failed 1o demonstrate a clear difference between
puticnts treated with adjiunctive plasma exchange [15].
This highlights the need to identify patients that could
benefit from this therapeutic strategy.

dennal of Clivical Apheresis DOT 10.1002/jca
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Fig. 2. Survival in patients with plasma exchange and conven-

tional treatment.

Survival at 12 months -and at the end of follow-up
m our patients was 79% and 75% in the plasmaphere-
sis group and 96% and 79% in the conventional ther-
apy group respectively, without differences between
groups. This mortality rate is concordant with the 82%
and 76% cumulative survival at 1 and 5 years respec-
tively reported in a retrospective multicenter study of
patients with ANCA-~associated renal vasculitis [21]. In
this regard, our population presented severe disease
manifestations, and negative prognostic factors for
patient survival, such as reduced eGFR and higher
BVAS [22]. :

Death directly attributable to activity of the disease
was only noted in patients undergoing plasmapheresis:
2 patients with DAH, and one patient with ischemic
siroke with hemorrhagic transformation in a woman
without cardiovascular comorbidities or hypertension
when the ischemic stroke occurred. This could have
affected the 12-month mortality rate in the plasma
exchange group, in which patients possibly presented a
more severe course of the disease with greater organic
compromise, including a higher frequency of DAH.
Also, patients in the plasmapheresis therapy group
were more frequently positive to anti-PR3 ANCA. a
characteristic associated with extrarenal manifestations
and higher inflammatory activity [21,23,24].

The lack of difference in mortality between groups
is an important finding, since it is precisely in this cat-
egory that benefit of plasmapheresis has been mare
clusive. Mortality in the MEPEX study was similar
between treatment groups, both in the original study
and its long-term follow-up [10,1 1]. Other recent retro-
spective studies have also failed to demonstrate betier




survival in patients treated with plasma exchange [14,15].
Meoreover, 4 meta-analysis of 9 (rrials including 387
paticats concluded that plasma exchange may decrease
the composite end point of ESRD or death in patients with
renul vasculitis, but additional trials are required to support
thix given the limited data available £20].

Infections were the main cause of death in our Pop-
ulation, as described previously in a large group of
putients with recent diagnosis of AAV recruited in sev-
erui Buropean clinical trials [25].

Notwithstanding the early mortality related to infec-
tions and the higher infection rate obscrved in the
plusma exchange group, we found that plasmapheresis
use was relatively safe. The infectious processes were
apparently unrelated to the procedure, since catheter-
associated infections didn't oceur. Furthermore, the
adverse events directly related to plasmapheresis didn't
alicr the mortality outcome.

Certain considerations regarding the population stud-
ied and the prescription of treatment are pertinent.
Paticnts with a more severe spectrum of the disease are
referred to our tertiary care center, leading to possible
selection bias where plasmapheresis is indicated in this
critical clinical scenario. Also because of the low prev-
alence of these discases, we considered a long period
of ubservation (rwelve vears) that constitutes a long
time span. Thus, treatment didn’t follow a universal
prowocol in either group, but it was rather administered
according to clinical judgment of the Rheumatologist
and Nephrologist.

A definitive answer to whether plasmapheresis
makes a difference in mortality and renal outcomes
might only be addressed with large clinical trials, such
as the ongoing international randomized controlled trial
PEXNIVAS [26].

Huwever, this study adds information to the existing
evidence where the benefit of plasmapheresis does not
scem to be universal, highlights the need to be
exiremely careful in choosing patients that may benefit
from this procedure and the need to establish protocols
for the treatment of these patients.

CONCLUSIONS

To cur knowledge, this is the first analysis of renal
and survival outcomes in Hispanic patients with severe
AAV treated with plasmapheresis. In this group of
patients, mainly GPA, both plasmapheresis and con-
ventionad therapy improved eGFR at 12 months after
“intervention. Dialysis dependence and survival were
simifar between groups.
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carringe of $A and ity sreall colony sarfants (SCV: inmcellular 82 with
'ﬁluu:i viruleree phenatypes imvoh ed in chronis recurrent infection models)
is unknown. respectively. - during other ANCA-tssostured vosculiides { AN )3
and those AAV and GPA.

Methods: All conseeutive paticats {09 2052003 with GPAL
kO\l'lOp]‘Ll[lC cranufomatesis with polyang [EGPA} or anicroscopic
poivangiitis {tMPA), follewed at the Fronch Mational Vasculits Refer-
rat Cenler. .md hospiatized paticnts, without vaseulitis ar specitic risk
faciors for SA carriage (Nonrroixj were enrolled. All lmd briarera)
anterior nasal swab cultyres und SA- -catrizge frequencies were deter-
minad for each wroup. The French National Reference Center fac
Staphylocorei idemtified the strains. Associations between SA
nasal eurriage und clinical manifestations Birminghum ‘»'ncahm
Seare (BY, -\S; discase seliviey, ANCA or Cercnctive
(CRP) level, and CT\ impact o 84 nasal carriapge and BVAS werg
znalvzed,

Results: A 1ol of 119 AAV (GRA. n= 81 EGPA. n=28 MPa,
n=11) patients and 28 contrels were enrofied. $A mn-al caryiay
g ihe 3 AAV groups did rot dmu" "4 {ﬂ?‘&x} GPA,
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1 MPA patients, nasal cam.xw 1% nor wmhcamh-
Qnocldhd with number of prior relapse (P 0.8 BVAS (P=0)
ANCA-postiivity (P=0.637) or CRP level [P=0.340) for AAS
GPA prior refupsss (P=971) or BVAS { AR However,
use {usually as prophylaxis) was associoted with a lower BVAS
{P=1).029) and tended to be associated with 1 Jower SA nagal carriage
rage FALS (20.9%) patients on CTXN v FL{3AE2%) not on CUTX
Pl (J‘J]

Conclusion: Baged on our rr:suhs, SA nasal cordage did nos diffor urcong
the AAV considered but 5 frequent tha in connols, Non 1hE\
CN use, but nos $4 caninge, '&m assotiged with o lower BVAS and rm-\lﬂ
vefiees it ntinwic aninfammmators miber tan antimicrobivl activity, Furdier
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macterial anulyvses are necded to determine SA-sirain ku_m,phbn]nv o CTX
and idontily kpown epidemic S4 cloner ameng those isolated fom AAY
casiers.
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Background/Purpose: ANCA-associated vaseulit
potenidally fawl o th multiorgan involverment. Evidenes for the s
ufpimmaph crisis (P E}{) in patients with severs fonns of A&V is linvted
and s lc-nu-tmn banefits on mortality and renal outcorne e ‘ﬁnl unglear,
The atm of our study was to c\aluatuv nal outcome and martality in elinjcy
ground of AAV pationss underzoing PLEX,

Methods: Retrospective \md\‘ of p Fents with Crranpalomar
Polvangilis (GPA) and Microseopic Pol uwtm
\JPO or PRA-ANCA antbodies :\'Tundu

5 patients, PLEX was added o corventiaaal I|l\_r'1.p l\ piun
ﬂm oF more immunosuppressantsy;, they were CDIr‘I'\‘.L(f muj =3 pumzm
u\.md onlv with convenfional theespy without PLE {
years), acovity of disease (BVAS/GW, rnge = 6) \m.i ulo-mm[a. JJAL"i tion
n-IL (GFR) {MDRD mnge £ 16 mkmin) ar the bme of imerontion,
Dwuu_.mph:c ata, comorbiities, ¢lipical and (b ry charackeristics wate
reconded. Ouicome variabl re mortality, dalvsis dey ::amr-“maud GFR
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Wit PLE)_ N indication for PLEX
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At the gme of inervention more paidents in the P
an dinlysis (p=0.02) and received concor
pulses (p=0.02) comparad to pativnts withowt P1

both groups showed improvement in GFR belore an
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differences were found in dialysis dependence between groups af 12
menths (p={.49), but more parmnu that completed oav year of
follow-up and were on dislveis at the time of intgrvention were free of
diatysis 2t 12 months in the PLEX group (88% vs 32%, p=0.01)
compared 10 pativnts without PLEN (20% vy 20%, p=14) Baticnts in
the PLEX group presonted more frequency of severe infections durfng
the frst 3 months (p=0.041, Survival ot 12 months was 208 in the
PLEX group und 94% in the conventional therpy group, with ne
defforonces i survival at outgome between aroups {1 13, fag-runkl.
Infection was the main cause of death in both groups.

Conclugion: [n ow population with AAV, both PLEX and conventional
therapye improved renal fmeton after the fmervention, but no differences
were found In aml\m dependence between groups ut 12 months. Survival

was simélar in patients with andd without PLEN. and infections were the main
<ause of death.
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Outcomey of Triple Therapy (Plasma Exchange, Cyclophasphamide and
Systemic Corticosteroidy for Anti-Neutrophil Cyteplasm Antibedy
(ANCA)- Assaciated Vascolitis. o Ueng'. Kawring Povenski® amd
Lawenze Rubin®, L,mxmu\ of Toront, Fmomo_ ON, "5 Michael's
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Backgrovnd/Purpese: Microscopie pobvangfiss {MPA) granulormatosts
with pelvangiitiz (GPA), and Churg-Strauss Syndrome (CSS) are syndronmes
kpow 58 ANCA-associnted vasculids M.A\J In additton o im 'nunomp-
pressive Werpy, plasnw exchange (PLEXN) muy be indicated in patients with
pulmonary kemombage and/or severe renal insuthiciency, Howsver, PLEX
may e associated with serous adverse effects such as infecton, The
abjeetive of thiy suxdy was to chamererize and examine oweomey in patients
with AAYV qosted with PLEX, In addition 10 corticostereid and wtom\lc
arents, At a major refrs] contre for PLEN,

Methods: A retrospective chart revies was perfonmed on all patients with
AAV bented with PLEX ata major referral contre for PLEX betwosn January:
12002 w Mav 31, 2012, Pavients with GPAL MPA, C8S. systomic p-ANCA
vaseulitis, and systemie c-SNCA vasculifis were mciuded while those with
inenmplete 3 and 12 month follow- -ty were excladed. Demogrophic, clinizal,
Jaboratery, and radiographie daga ﬁnm clectranic und paper medical records
wers coliested. Acute kidngy injury (AKD wus defined as an increose In
serum ceeatinine by 2265 umel L within 48 howrs, or a 215 tmes increase
abova baseline senam crmmmc uuiun 7 davs, Disease actuwvity was agsessed
by lhc B1mun" ity Score (BVAS) {v.2). Primary cut-
cpendenee at 1 year, and un!ms
dc]'\«‘nduxc\, as 2 month< tfom mmmon of PLEXN., The study was approv od by
the instituidon's Rescarch Bihies Roard.

Results: Formy-nine patients with AAY were treated with PLEX during
the snady peniosl. Ourcomes are reported for 43 padenss, which excludes 4
parients lost 1o follow up and 2 p:f’icms with 3 and 12 mond fellew up thar
oceurted ouside the study period. e male, and the mediag age was
59 voars (ramge 25~83) This was the frst presontation of AAY for 60%.
GRA, MPA, €85, systemic CA ‘-IbC.ﬂIUL\. and systemic c-ANCA
\a»‘.\:ulmx wos the primary diagnesis in 39%e 28%, (%0, 3%, and 28% of
pa‘acm\ Bot pulmonary | mcrvim"u and AT Were present in 66%. The

can BVAS (w3} scove at presentation wag 179, Tm therapy s
\;xw:mc corficosterald. eyclophosphamide, awl PLEN owum*d i S
Survival ar 1 yvear, diddysis d;,pu.nder‘cc ar b year, and dinlysiz dependence ul
3 moaths was §8%, 28%, and 375, respectively, Renal recovery umongst
thox whe were Jdinlysie-dopendens it presenmation was 37% and 47% ar 3
months and T vear, (. lafsetion, Blerding (nen-pumenary hemor-
rhagel symptormatic hvpotension, and cathater- related thrombosis acourred in
%, 20, $h, and 2% of patients.

Conelusion: With miple thorapy. 8870 of patients with AV sunvived
least b oyear Admost 0% of pstemis who weor dial dqxndml on
proseniation experienced remnl reeovery wfier | vear, An international rene
domized controlled tiat is currently underway t investigme the apecific roke
of PLEX in the mrearment of AAN,
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Long-Term Quicames Among Patients wilh Renal Pissase Seeondary (o
ANCA-Associated ‘w.xsaulms- Temporat Trends vver 25 Years. Renvis
L. Riee’, Susen L Hogan®, Careline L Poulion®, Tulic Amnc LL MeGregor.
1. Bichard Landis', Ronald Fa 11" wnd Peter A, Merkel. Uaiv orsity of
Pennsybvania, Philadelphia. PA. TUNC Kidnoy Center. Chapel Mill, MO,
“asculigs Center, University of Peansylvania, PEJ!udwipE‘.m B3,

Backpround/Prupose: Significant advances hove boen made in the
dingaosis and rreatment of parients with ANCA-ussociated vasoul
{(AAV) However liole s known about bow these advancss have
changed long-lerm ewteomes especially ameng putients with renal
involvement, The objective of this gudy was fo cxamine zmﬂpoml
chinges of leng-term outcomes, ln\.].ll(hﬂ[;l e impact of caddy dinzao-
six und duration of oy yelophosphemide use in AAV.

Methods: An inception eohort of patients with AAY from the Glomerular
Disease Collabarative Nemwork dizznosed from F955 angd 2009 was evalu-
aterd, A patients had a positive st for ANCA and a renal biopsy consistent
with AAY, Patents were culegorized Disto S-year dioe periods based on vear
of diagnosis. The primary owtcome was oveurtence of end-stupe renal discase
(ESRD) or death in 3 vears: secondary outeea s occurrgnes of rehipse i
3 vears. Kaplan-Moier estimatis, Cox pro;x"zwion:i} azard models, and ncar
contrass were tsed for anadysis. Models were adjusted for age. sex

nosks (granudonudosis with polyangd micro prc 1\olmnf
IHimited vasculitis). ANCA ope G PR3 or PAMI £
commuaity pactice), duration of discase b i
fvalvenant, and serum craatinioe (SC) s time of o
of pallents wilh ne evant by 12 months. duration o h}_;
(CY Cdur. montlisi up te 12 months wis aiso inchuded.

Results: Duty was available on 568 patiems
criteriy. Acrogs the § time periods, thers wers no
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bageline characteristics or dueation of follow-up Toas-
ing proportions of patients were manitged I ter nd aseling
8Cr decreased (Tablel Therewasa dmrumngr SR or death

aeross e time periods and an feee
(1.001 (Plgure}.
relapse was similar between the Gme
of ESRD or death continued to decrsase ov 10‘ reend = 00087, SCr
was the only sjgmficant predictor of decresing sisk of ESRD or death (HR
L 93% €1 1.08-1.21, P<G.001 white CYCdur was not assoclated swith
risk of ESRD or deats,

Conclusion: In pa tients with AAV, over 23 vears, the dsk of ESRD or
death deereased and the sk of refapse bas not changed. A lower 3Cr ai
diagnosis, a potential marker of earler disease detection, Is the swongest
predictor of fmprovement in risk of ESRD or death.

2 S-year risk of e, g e end «
After adjustment 1or n:mhm nharr forigics, Uw sk of
G583 but the risk

Table: Paticnt charagtoristivs at diny
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