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Resultados: Se intervinieron 13 pacientes, realizándose en total 73 sesiones de PMF. La edad promedio 
fue 52,3 años (rango 17 a 70). El principal diagnóstico para intervención fue glomerulonefritis rápidamente 
progresiva (GNRP) más hemorragia alveolar (63%). El promedio de sesiones por paciente fue 5,6 (rango 1 a 
10) con un promedio de recambios plasmáticos por sesión de 1,26 (rango 0.72 a 1,56). De los 13 pacientes, 
11 (84,6%) requirieron terapia de reemplazo renal (TRR) durante la hospitalización. Al egreso 36,3% recu-
peró la función renal, 27% continuó con TRR y 36,3% falleció. Se presentó al menos una complicación en 
6,8% de las sesiones. 
Conclusiones: La PMF es una herramienta terapéutica necesaria en pacientes con vascultis ANCA positiva 
que cursen con GNRP, coexistencia de enfermedad antimembrana basal glomerular o hemorragia alveolar 
severa. Es un procedimiento seguro, con resultados comparables y estudios internacionales publicados.
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Introduction

The anti-neutrophil cytoplasmic associated vascu-
litis (ANCAS) include the granulomatosis with 

polyangiitis (formerly known as Wegener’s granulo-
matosis), microscopic polyangiitis, eosinophilic gra-
nulomatosis with polyangiitis (also known as Churg 
Strauss syndrome) and the vasculitis confined to the 
kidney.1,2The clinical presentation is variable, with a 
spectrum ranging from the insidious instauration of 
renal failure, preceded by symptoms similar to those 
of a viral infection given by arthralgias, myalgias, 
low grade fever, to the accelerated deterioration of 
the renal function with hematuria, cylindruria and 
proteinuria, and even requiring renal replacement 
therapy, being a potentially fatal condition when as-
sociated with alveolar hemorrhage.1

Renal involvement in vasculitis is frequent, greater 
than 50% at the time of diagnosis and of 70 to 85% 
during the course of the disease.1

TPE has become an additional tool for the mana-
gement of these patients, demonstrating its benefit, 
mainly, in 3 scenarios: rapidly progressive glomeru-
lonephritis (RPGN), coexistence of anti-glomerular 
basement membrane disease, and severe alveolar 
hemorrhage. The rational of the use of TPEin this 
pathology is that the ANCAS, mainly involvedin 
the pathophysiology, are molecules of high molecu-
lar weight, low volume of distribution, and a long 
half-life, that allow to be effectively removed by this 
therapy. 

This work aims to show the experience of the group 
of the San Ignacio University Hospital in the ma-
nagement of patients with pauciimmune vasculitis 
with TPE, describing the demographic and clinical 
characteristics, the outcomes of the patients and the 
technical properties of the therapy. To our knowled-
ge, this would be the first series of cases at the natio-
nal level that has been reported in the medical litera-
ture, contributing to knowledge about the behavior 
of this disease in our population. 

Objectives
To describe the demographic and clinical charac-
teristics and the outcomes of the patients with a 
diagnosis of pauciimmune vasculitis who required 
management with TPEand to describe the technical 
properties of such therapy in the San Ignacio Uni-
versity Hospital, in the period between May 2010 
and December 2013. 

Materials and methods
All patients older than 18 years with a diagnosis of 
pauciimmune vasculitis (renal biopsy or ANCA) 
who required TPE according to the current inter-
national indications (creatinine ≥5.7 mg/dL, need 
for dialysis, alveolar hemorrhage), managed by the 
apheresis group of the San Ignacio University Hos-
pital were included. The information was obtained 
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from the Integrated Hospital Management System 
(SAHI, by its initials in Spanish: Sistema de Admi-
nistración Hospitalaria Integrado) and was recorded 
in the database created in Excel program. Descrip-
tive analyzes of the sociodemographic and clinical 
characteristics of the study population were perfor-
med. Absolute and relative frequency measures were 
usedfor the categorical variables, and measures of 
dispersion and central tendency for the continuous 
variables.

Results
In the observed period, 13 patients were intervened, 
conducting in total 73sessions of TPE. The avera-
ge age was 52.3 years (range 17 to 70), 46.1% of 
patients were older than 65 years and 53.8% were 
male. The main indication for TPEwas RPGN plus 
alveolar hemorrhage (63%) (Table1). All patients 
had positive ANCA, of these,53.8% were p-ANCA 
and 46.1% c-ANCA. Measurements of anti-glo-
merular basement membrane antibodies were ca-
rried out to 8 patients, which were negative. 54% 
had positive antinuclear antibodies, ANA, of these, 
71%with speckled pattern and the remaining were 
homogeneous. Only one of the patients had comple-
ment (C4) consumption. 

93% of the patients had renal and pulmonary invol-
vement; no more than one patient had only alveolar 
hemorrhage. The average number of sessions per 
patient was 5.6 (range 1 to 10) with an average of 
plasma volume exchanges per session of 1.26 (range 
0.72 to 1.56). The replacement solution used most 
frequently was fresh frozen plasma (53.5% of ses-

sions) followed byalbumin5% in 39.7% (Table 2). 
Temporary catheters for hemodialysis were used in 
all cases as vascular access, 42% of jugular loca-
tion and58% in the femoral vein. The majority of 
sessions (68.5%) were carried out in the intensive 
care unit (ICU), the remaining in the general ward. 
Transmembrane filtration technique was used in the 
100% of sessions. 

In five sessions (6.8%) there was at least one com-
plication. There were 7 complications in total that 
occurred in two patients. The majority of complica-
tions were related to the vascular access, in 5 ses-
sions there was catheter dysfunction and in one a mi-
nor bleeding episode. One patient had an infection 
related to the vascular access. 

In more than 80% of plasmapheresis sessions, the 
values of calcium and potassium, before initiation of 
the therapy, were normal and 75% were compatible 
with hyperphosphatemia (Table 3). 

The electrolytes tests performed to the patients du-
ring the time they were on treatment with TPE were 
recorded. The records of calcium and potassium had 
a similar distribution, 12% of the records of calcium 
indicated hypocalcemia. About half of the records 
were compatible with hypermagnesemia (Figure 1). 

All patients received cyclophosphamide and corti-
costeroids as part of the medical management. Of 
the 13 patients, 11 (84.6%) required renal replace-
ment therapy (RRT) during the hospitalization, 10 
due to acute kidney injury (AKI) associated with 
ANCA positivevasculitis and one was on chronic 
dialysis and was admitted due to alveolar hemorrha-
ge secondary to p-ANCA vasculitis. Half of the 10 

Table 1
Diagnoses, patients and number of sessions

RPGN: Rapidly progressive glomerulonephritis.

Diagnosis	 Sessions No.	 Sessions %	 Patients No	 Session/Patient	 Procedures No.	 Procedures %

RPGN plus alveolar hemorrhage	 46	 63.0	 8	 5.8	 8	 61.5

RPGN without alveolar hemorrhage	 23	 35.6	 4	 6.5	 4	 30.8

Alveolar hemorrhage without RPGN	 1	 1.4	 1	 1.0	 1	 7.7

Total	 73	 100.0	 13		  13	 100.0
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patients who required dialysis because of the vascu-
litis, died. Of the remaining 5 patients, 3 continued 
requiring dialysis upon hospital discharge. 

Six patients died. The cause of death in 75% of cases 
was sepsis and in 25% respiratory failure secondary 
to alveolar hemorrhage. 

Discussion
The annual incidence of this disease is around 5-20 
cases per million inhabitants and it varies from one 
region to another. It has a greater predilection for pa-
tients older than 50 years and there is no difference 
between sexes in the affected patients. Renal invol-
vement in ANCA vasculitis is frequent, occurring in 
50% of patients at the time of diagnosis and in be-
tween 70% and 85% during the course of the disea-
se.1 The prognostic factors are the promptnesswith 
which the treatment begins, the renal function at the 

time of diagnosis and the extent of the commitment 
in the renal biopsy.3 This commitment can be mild 
to severe and the involvement described as severe 
usually is an indication for TPE.

The objective of the treatment is to induce complete 
remission which is defined as the absence of active 
disease, however, many definitions are found in the 
literature.4,5

This descriptive study aims to demonstrate the expe-
rience of the Hospital in the intervention with TPEin 
patients with ANCA positive vasculitis. For this re-
ason, it does not allow to establish the percentage 
of patients with pauciimmune vasculitis with renal 
involvement, since it is part of a sample of patients 
which requires intervention with TPEand not the 
population with vasculitis in general.As reported in 
medical literature, the majority of patients interve-
ned were older than 50 years and there were no di-
fferences between sexes.1

Table 2

Number of sessions according to diagnosis and replacement liquid used

RPGN: Rapidly progressive glomerulonephritis. Alb: albumin

Total of procedures 13 SD: Standard deviation

Diagnosis	 Alb 5% (%)	 Plasma (%)	 Plasma + Alb (%)	 Total (%)

RPGN plus alveolar hemorrhage	 9 (19.5)	 32 (69.5)	 5 (11)	 46 (100)

RPGN without alveolar hemorrhage	 20 (77)	  6 (23)	  0	 26 (100)

Alveolar hemorrhage without RPGN	          0	 1 (100)	 0	 1 (100)

Total	   29 (39.7)	 39 (53.5)	 5 (6.8)	 73 (100)

Electrolytes	 Evaluated Proc No %	 Average value (SD)	 Normal %	 Low %	 High %

Calcium	 10 (77)	 9.46 (0.77)	 90%	 0%	 10%

Potassium	 7 (54)	 4.09 (0.38)	 86%	 14%	 0%

Phosphorus	 8 (62)	 5.48 (1.79)	 25%	 0%	 75%

Magnesium	 13 (100)	 2.2 (0.31)	 54%	 0%	 46%

Table 3

Measurement of electrolytes previous to initiation of plasmapheresis
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The clinical studies demonstrate that in pauciimmu-
ne vasculitis, 50% to 75% of patients have positive 
ANCAS.6 All patients registered in this study had 
positive ANCAS because it was used as a diagnostic 
criterion of the disease. TPEhas not been carried out 
in the institution to patients with histopathological 
diagnosis without ANCA positivity. 

The treatment of ANCA vasculitis with systemic in-
volvement should be timely in order to avoid me-
dium and long-term complications such as loss of 
renal function, requirement for renal replacement 
therapy, alveolar hemorrhage and even death. The 
treatment consists of 2 phases, induction and main-
tenance.1 Cyclophosphamide is the drug of first 
choice in the induction phase.7 The patients reported 
in this study had severe and systemic commitment 
requiring induction immunosuppressive treatment 
for which they received cyclophosphamide associa-
ted with steroid. This study was not intended to des-
cribe the next phases of treatment or the presence or 
absence of remission, so no emphasis was givenon 
this aspect, but on the response to the TPE. 

The mortality of patients with ANCA vasculitis with 
systemic involvement is high.8 It is worth highligh-
ting that renal involvement and alveolar hemorrhage 
are markers of poor prognosis, which explains the 
mortality of about half of the patients in the study. 
Since the follow-up of the patients is carried out until 
discharge, it is not possible to know the dependence 
on renal support or the extrahospitalary mortality. 

TPE has become a therapeutic tool for these patients 
and has been evaluated in several clinical studies. 
Two studies assessed the efficacy of plasma exchan-
ge in patients with severe active kidney disease, 48 
patients with focal necrotizing GMN were assigned 
to immunosuppressive therapy with or without TPE, 
without finding differences between the patients who 
had creatinine lower 5.7 mg/dL or in those who had 
a higher value but did not require dialysis, instead, it 
showed benefit in those who required dialysis.9 The 
MEPEX study included patients with diagnosis of 
pauciimmune glomerulonephritis and a serum crea-
tinine of about 5.7 mg/dL, with an average of 8.3 
mg/dL, and it showed that the therapy with TPE is 

Figure 1
Measurement of electrolytes during the plasmapheresis sessions
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associated with a greater likelihood of dialysis-free 
renal survival at 3 months (69% vs. 49%), and re-
duction of the risk of progression into terminal chro-
nic kidney disease at 1 year (19 vs. 43%).10 In cases 
of alveolar hemorrhage there are not controlled ran-
domized clinical trials, but this therapeutic strategy 
has theoretical support in this scenario, and it is the 
benefit provided by the removal of ANCAS and the 
outcomes obtained in patients with anti-glomerular 
basement membrane disease.11,12 In the San Ignacio 
University Hospital the interventions with TPEto the 
patients with positive ANCA vasculitis are conduc-
ted according to the recommendations of the  ASFA 
international guidelines for apheresis;13 the indica-
tions have been noted previously in this paper. 

As for the technique of TPE, all sessions were per-
formed with the transmembrane filtration technique. 
The replacement solution most frequently used in 
this record was fresh frozen plasma. The indications 
for this replacement solution are specific and they 
include active bleeding or the risk to present it due 
to coagulopathy associated to the therapy. The use 
of fresh frozen plasma during the therapy of these 
patients is explained by the type of population inter-
vened and the percentage of patients with alveolar 
hemorrhage. 

The international guidelines for apheresis recom-
mend to perform 1 to 1.5 plasma volume exchan-
ges in each session and to carry out the TPEdaily 
or every other day for a total of 6 to 9 sessions ac-
cording to indication.13 In the institution, the pres-
cription of the therapy is carried out under the same 
number of plasma exchanges and the periodicity and 
timing of the therapy is defined according to the res-
ponse to management, the clinical condition of the 
patient and the adverse events of the therapy such as 
the presence of coagulopathy. 

The treatment with TPEis safe, being documented 
a low percentage of sessions with complications. 
Most of these were related to vascular access. No 
arterial hypotension or allergic reactions, which are 
adverse events reported frequently in the literature, 

weredocumented in any session of TPE. 

The hypocalcemia is attributed to the TPEand the 
type of replacement solution used, the hyperphos-
phatemia is not associated to the therapy and the ex-
perience of the group has documented this finding in 
the patients intervened with TPE who have concomi-
tant renal dysfunction.14 The hypermagnesemia can 
be explained by the administration of magnesium 
sulfate that was used, at that time, as protocol for 
TPE in the institution. Since electrolytic alterations 
are documented before and during the therapy with 
TPE, it is important to carry out a follow-up and an 
individualized management of the electrolytes. 

Currently, is ongoing the study Plasma Exchange 
and Glucocorticoids for Treatment of Anti-Neutro-
phil Cytoplasm Antibody (ANCA) - Associated Vas-
culitis (PEXIVAS), whose objective is to determine 
if plasma exchange is effective in reducing the rates 
of death and terminal chronic kidney disease, the re-
sults are expected for the year 2016.15

Conclusion
Positive ANCA vasculitis that occurswith RPGN, 
coexistence of anti-glomerular basement membrane 
disease or severe alveolar hemorrhage, would benefit 
from therapeutic plasmapheresis. It is a safe proce-
dure, with a percentage of complications of6.8% in 
our group. The clinical results and outcomes found 
were similar to those reported in the world literatu-
re. 84.6% required renal replacement therapy during 
hospitalization. 36.3% recovered the renal function 
at discharge and 27% continued with RRT. The in-
trahospital mortality was 36.3%. The above ratifies 
that TPEis needed as an additional treatment tool for 
this type of patients. 
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