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Introduction 
Small vessel vasculitis and particularly Wegener's granulo-
matosis, microscopic polyangiitis and Churg Strauss syn-
drome, can cause pulmonary-renal syndrome1. They are also 
frequently, up to 90%, associated with the presence of anti-
neutrophil cytoplasmic antibodies (ANCA)2,3 in the serum. 
So, these vasculities can also be divided into two major 
categories, those associated with antibodies against myelop-
eroxidase [MPO-ANCA (+)] and those against proteinase 3 
[PR3-ANCA (+)]4,5. 
Respiratory involvement usually presents with hemoptysis 
or acute respiratory failure needed ventilatory support 6,7, al-
though some times a more indolent initiation of the disease 
can expressed. 
The aim of the present study was to report the clinical 
course and outcome in a series of patients with PRS and 
ANCA positive vasculitis. 
 
Patients and Methods 
We retrospectively analyzed the records of 22 patients with 
pulmonary-renal syndrome and ANCA (+) vasculitis who 
were hospitalized from 1992 to 2002 in our Hospital. Renal 
biopsy was performed in all of them. Renal function was 
evaluated at time of presentation, one month after the initia-
tion of the treatment and at the end of follow up period. All 
patients received cyclophosphamide given initially IV, 3 bo-
luses of 0.5-1 g every 10-15 days and continued orally 1-2 
mg/Kg/d, for a total period of 3-4 months. Steroids were 
also given IV in the beginning, Solu Medrol 7-15 mg/Kg/d 
for 3-4 days and continued as methyprednisolone 48 mg/d 
per os divided in 3 doses. Three to four months later, 
Azathioprine or Mycophenolate Mofetil (the last 4 years) 
was substituted for cyclophosphamide.  
Plasma exchange was performed daily (3L exchanges, for 
7-14 days) only in patients who were dialysis depended 
and/or had severe hemoptysis at presentation. All values are 
expressed as mean ± SD. Statistical analysis included paired 
and unpaired student's t-test as well as chi-square test.  
 
 

Results 
Patient characteristics at presentation 
All patients presented with symptoms from the lower respi-
ratory track, while renal involvement was discovered during 
their hospitalization. Twenty out of the 22 patients (91%) 
had impaired renal function (serum creatinine ≥ 1.5mg/dl) 
and 8/22 (36%) required dialysis treatment on admission. 
Mean serum creatinine (Scr) levels were 6.6±4.4mg/dl and 
mean proteinuria 1.6±1.4g/24hr, while only one patient 
(4.5%) had nephrotic syndrome at presentation.  
All patients had positive ANCA, 9 PR3 (+) and 13 MPO 
(+).  
 
Treatment and course  
During the 1st month of treatment, Scr reduced in 12/22 
(54.5%) patients (group A), from 8.5±4.5 mg/dl to 4.3±2.3 
mg/dl, p=0.001 and increased in 9/22 (41%) patients (group 
B), from 4.1±3 mg/dl to 6.5±2.9 mg/dl, p=0.03. One patient 
(4.5%) died from sepsis. 
At the end of the follow up period, (4.4±3.3 years), serum 
Scr reduced further in patients of group A, to 3.8±3.2 mg/dl 
and deteriorated in patients of group B to 6.7±3.1 mg/d (Fig 
1). The difference of final Scr between the two groups was 
significantly different, p=0.04.  
The only significant difference between patients in groups 
A and B were the initial Scr levels, 8.5±4.5mg/dl in group A 
and 4.1±3mg/dl in group B, p=0.03.  
 
Group A   
After the first month of treatment, and till the end of follow 
up, renal function improved in 10/12 patients and deterio-
rated only in two of them, who reached end stage renal dis-
ease. Five of the 12 patients (42%) finally died, four (4) 
from respiratory failure. Among the 5 patients who died, 4 
had improved renal function and one was on hemodialysis. 
So, at the end of the study period, 6/12 (50%) patients had 
improved renal function, 1/12 (8%) was on hemodialysis 
and 5/12 (42%) had died. 

 
 

 
 



BANTAO Journal 1 (2): p 236; 2003                                                          PROCEEDINGS of the 6-th BANTAO Congress 
  

 

Fig. 1: Renal function outcome in patients who had initially (a) improved and (b) stable or deteriorated renal function. 
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Group B  
Renal function gradually improved in 2/9 (22%) patients 
and deteriorated in 7/9 (78%) while 4/9 (44%) reached 
ESRD. Five of the 9 patients (56%) finally died, four (4) 
from respiratory failure. Among the 5 patients who died, 
two were on hemodialysis, one had renal function deteriora-
tion and two had renal function improvement. So, at the end 
of the study 2/9 (22%) remained with deteriorated renal 
function, 2/9 (22%) had reached ESRD and 5/9 (56%) had 
died.   
The outcome of renal function differed significantly be-
tween the two groups of patients. During the follow up pe-
riod, preservation of satisfactory renal function was ob-
served in 10/12 patients in group A, compared to 2/9 in 
group B, p=0.005. Interestingly, however, there were not 
significant differences in the mortality rate, between the two 
groups.  
 
Clinical and laboratory differences between PR3 and MPO-
ANCA (+) patients are listed in table 1.  
 
Discussion 
In the present series we tried to analyze the clinical course 
and outcome of patients with PRS and ANCA positive vas-
culitis. The frequency of pulmonary involvement has been 
estimated to 56% in PR3-ANCA (+) patients and 33% in 
MPO-ANCA (+) patients4,6.  
Pulmonary manifestations in our study varied widely, from 
mild dyspnea and fatigue to massive hemorrhage and acute 
respiratory failure. 13.6% of patients [all PR3-ANCA (+)] 
presented with respiratory failure, needed urgent ventilatory 
support. The need for mechanical ventilation in other series 

has been estimated up to 11% of patients with ANCA asso-
ciated pulmonary disease6.  
Some investigators believe that pulmonary disease takes a 
more aggressive course in PR3-ANCA patients8-10, although 
this hasn't been confirmed by others11. Pulmonary intersti-
tial fibrosis was present in two of the 9 MPO-ANCA (+) pa-
tients and in one of them it was known one year prior to di-
agnosis of vasculitis. Chest CT has been proved valuable in 
the diagnosis of interstitial fibrosis12.  
There are rare cases, in the literature, of MPO-ANCA (+) 
vasculitis developed in patients with pre-existing pulmonary 
fibrosis13-16. Patients usually present with respiratory failure, 
without pulmonary hemorrhage and prognosis is usually 
poor. 
It is generally accepted that respiratory involvement in vas-
culitis is a factor of increased mortality, estimated to 30-
57% during the first year and reaching 60% in patients with 
acute respiratory failure17,18. In our study the mortality rate 
was 4.5% in the first month after diagnosis, 32% during the 
first six months, and 50% at the end of follow up. Respira-
tory failure was responsible for the 73% of deaths occurred 
till the end of follow up. During the acute phase of disease, 
patients died because of respiratory failure, due to pulmo-
nary vasculitis. In the later stages, deaths were due mainly 
to treatment complications. Interestingly, there were no dif-
ferences in the mortality rate between patients who showed 
initially improved or deteriorated renal function.  
Regarding the differences between PR3 and MPO-ANCA 
vasculitits, PR3-ANCA (+) patients compared to MPO-
ANCA (+) had increased Scr at the time of diagnosis. The 
duration of clinical symptoms was similar in both, PR3 and 
MPO (+) patients, suggesting that renal involvement had a 
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more rapid course in PR3 (+) compared to MPO (+) pa-
tients. Renal biopsy findings were in agreement with the 
above, since in PR3 patients there was a prevalence of "ac-
tive lesions" such as cellular crescents and mesangial hy-
perplasia.  
The response to treatment was also different. PR3 patients 
started with increased serum creatinine levels, but re-
sponded to treatment quickly, demonstrating a rapid decline 
in serum creatinine, during the first month of the study.  
 
Table 1: Differences between PR3 and MPO ANCA (+) 
patients at presentation and outcome 
 
 MPO-ANCA PR3-ANCA p 

 
 
n=9 n=13  

M/F 4/5 10/3 NS 
Age 61±12 51± 15 NS 
Scr-diagnosis  5.2± 2.8 7.6± 5.2 NS 
Scr-1st month  6.1± 3.3a 4.6± 2.8c NS 
Scr-end 5.1± 3.5b 5.2± 3.5d NS 
Proteinuria (g/24hr) 1.7± 1 1.5± 1.7 NS 
 
Respiratory System    
Upper Respiratory Track 1/9 (11%) 5/13 (38%) NS    
Bilateral nodules on CT 1/7 (14%) 8/12  (67%) 0.02  
"Ground glass" on CT 6/7  (86%) 6/12  (50%) NS    
Pulmonary Fibrosis 2/7  (28%) 0/12   0.05  
 
Renal Biopsy       
Cellular crescents (%) 26±27 59±37 0.05 
Fibrous crescents (%) 13±21 11±20 NS    
Mesangial hyperplasia  0.2±0.4 1±0.8 0.01  
    
Relapses  2/9   (22%) 9/13 (69%) 0.03 
ΕSRD 2/9   (22%) 4/13 (31%) NS    
Deaths 6/9   (67%) 5/13 (38%) NS    
a: p(Scr-diagnosis versus Scr-1st month)=NS,  
b: p(Scr-1st month versus Scr-end)=0.02,  
c: p(Scr-diagnosis versus Scr-1st month)=0.02,  
d: p(Scr-1st month versus Scr-end)=NS 
 
MPO patients required a more prolonged therapy to achieve 
the same result, although they started with lower levels of 
serum creatinine. All the above findings, the acute histo-
logical lesions within PR3 patients, the increased Scr levels 
and the rapid response to treatment, have also been reported 
in previous studies10,19,20. These findings prompt us to hy-
pothesize that PR3-ANCA (+) vasculitis in early stages un-
dergoes an acute phase, which may quickly lead to ESRD, if 
remained untreated. In contrast MPO patients demonstrate a 
slower decline of renal function, which may gradually lead 
to ESRD, but respond only after a prolonged course of ade-
quate treatment.  
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