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Editorial

The Survival of Patients With 
Alveolar Hemorrhage Secondary to 
Antineutrophil Cytoplasmic  
Antibody–associated Vasculitis

Alvise Berti1 and Ulrich Specks2

Diffuse alveolar hemorrhage (DAH) is a clinical syndrome 
that can be caused by a variety of nonimmune-mediated and 
immune-mediated etiologies, including antineutrophil cyto-
plasmic antibody (ANCA)-associated vasculitis (AAV). DAH 
is one of the most severe and life-threatening manifestations 
of AAV, occurring in up to 25% of patients with AAV1. Some 
studies have suggested that DAH may be more common in 
microscopic polyangiitis (MPA) than in granulomatosis with 
polyangiitis (GPA), but reported frequencies may be affected by 
factors including variable epidemiology of MPA versus GPA in 
different regions of the world, applied disease definitions, and 
local referral patterns to tertiary care centers2,3,4,5. Preexisting 
airway disease has been reported as an independent risk factor 
for the development of DAH in AAV3. Irrespective of the 
frequency and severity of DAH in AAV, there is only a limited 
number of studies addressing the prognosis of DAH in patients 
with AAV (Table 1). The combination of glucocorticoids (GC) 
with cyclophosphamide (CYC) or rituximab (RTX), variably 
combined with plasma exchange (PLEX), is usually effective to 
induce remission of the disease in the majority of patients, and 
the main causes of death are infections or cardiovascular compli-
cations rather than vasculitis activity2,6,7,8,9,10.

 In this issue of The Journal, Tang and colleagues11 report 
on their analysis of clinical features at presentation and the 
main prognostic factors of DAH in a single-center cohort of 
92 patients with MPA. This is the largest cohort of DAH in 
patients with MPA published so far. Interestingly, in this cohort, 
the mortality was the highest reported for DAH in patients with 
AAV, with an overall survival of 63.7% and 47.3% at 1 year and 5 
years, respectively. Multivariate analysis identified age > 65 years, 
severe renal disease (serum creatinine >  500  umol/L), ratio of 
partial pressure of arterial O2 to fraction of inspired O2 (PaO2/
FiO2) < 300 mmHg, and involved lung area of ≥ 50% at presen-
tation as independent risk factors for death in this cohort. The 
most frequent cause of death was infection, and 22% of patients 
died of active vasculitis. This report raises two questions: (1) 
Why was the mortality so much higher than that reported from 
other centers; and (2) was the mortality in these patients with 
MPA attributable only to DAH, or did other concomitant 
factors play a significant role?
 Several factors should be considered as a possible explana-
tion for the higher reported mortality in this cohort. In contrast 
to most previous reports from Western countries, the patients 
comprising this report are Chinese, and the different genetic 
background of these patients might have influenced the disease 
phenotype, the response to treatment, and ultimately the course 
of the disease12. All patients included in this study by Tang 
and colleagues11 had a diagnosis of MPA, whereas most other 
reported cohorts comprised a mix of MPA, GPA, and eosino-
philic GPA (EGPA). Only one previous cohort included just 
patients with MPA, yet the 1-year and 5-year survival was 82% 
and 68%, respectively13 (Table 1). In addition, being diagnosed 
with MPA, rather than GPA or EGPA, was not identified as a 
risk factor for death or for progression to respiratory failure in 
other cohorts of DAH in AAV2,8,14.
 Similarly, 96% of the patients were positive for myeloper-
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oxidase (MPO)-ANCA. This is the highest seroprevalence of 
MPO-ANCA reported in any cohort of DAH. MPO-ANCA 
positivity is a known risk factor for death and endstage renal 
disease (ESRD) in AAV15,16, and approximately 86% of patients 
in this cohort11 had concomitant renal involvement. This is 
probably explained by the close association between positive 
MPO-ANCA serology, glomerulonephritis, and clinical diag-
nosis of MPA. Together, these associations may have had a 
significant effect on the survival of the patients in this study, even 
though MPO-ANCA positivity [versus proteinase 3 (PR3)-
ANCA positivity] alone was not identified as a risk factor for 
progression to respiratory failure in DAH caused by AAV14. Of 
note, this cohort is also the one with the highest median age 

at diagnosis at 66.3 years11 (Table  1). It is somewhat tautolog-
ical that age is a risk factor for death, in both healthy individuals 
and patients with vasculitis17. Not surprisingly, older age is a risk 
factor for morbidity and mortality in patients with AAV18, and 
it has been previously reported as a predictor of death in patients 
with DAH and AAV8,13. Considering that the age at diagnosis 
in patients with MPA is usually 10 years higher on average than 
patients with GPA (and similarly for patients with MPO-ANCA 
versus PR3-ANCA)19,20, the ultimate question is whether patients 
of this cohort had worse outcomes primarily because of the older 
age, or if other reasons should also be considered.
 Other factors with a potential effect on reported outcomes of 
DAH in AAV are undoubtedly influenced by access to health-

Table 1. The published cohorts of DAH occurring in patients with AAV (only studies with ≥ 20 patients are reported).

First Author,  Tang11,  Haworth6,  Lauque13, Klemmer7,  Kostianovsky21,  Hruskova2,  Cartin-Ceba14,  Quartuccio8, 
Year 2020 1985  2000 2003 2012 2013 2016 2020

Country China UK France USA France UK USA Italy
Patients, n 92 32 29 20 80 53 73 106
Centers Single Single Multiple Single Multiple Single Single Multiple
Male sex, % 46.73 – 41.4 50 61.25 62.3 56 50.9
Age, yrs* 66.32 (11.72) – 55.8 (16.7) 63 (11) 49 (16) 59 (18–81) 61.8 (49.3–72.4) 55 (42–67)
MPA, % 100 31 100 85 26.25 30.2 40 48.1
MPO-ANCA, 
   % 95.65 – 51.85 65 – 32.1 45 33.7
BAL Not required  NR Required for  NR  Not required  Not required  Required for  Not required
 for diagnosis  diagnosis (done in 100%)  for diagnosis  for diagnosis diagnosis  for diagnosis 
     (done in 89%)  (done in 35.8%) (done in 100%)  (done in 58.5%)
Concomitant  85.87 57 97 70 76.3 98.1 45 72.6
  renal 
  involvement, % 
FU, mos* 46# – 31.6 (30.3) – 87.6$ 49 (51.7) 30 (10.8–87.6) 37 (13–77)
Survival, %          
     1 yr 63.7 – 82 – – 73.9 – 88
     2 yrs 51.2 – – – – 69.0 – –
     5 yrs 47.3 – 68 – – – – 82
     End FU – 65.6  –  95 80 58.5 78 82
Predictors 
   of survival Age > 65 yrs – Older age  – – Age > 65 yrs – Age > 65 yrs
 PaO2/FiO2 < 300 mmHg  Mechanical ventilation   Dialysis at entry  Need of respiratory 
 sCr > 500 µmol/L  Higher FFS     support
 Lung involvement    
 area ≥ 50%     
Relapse, % 22.83 – 40.74 40 58.8 43.7 – –
Respiratory 
   failure, % 44.6 – 10 45 12.5 67.9 46.6 66.7
ICU, % NR NR NR NR “A fraction”  NR 56 29.5
     (no details)
Treatment, %        
   CYC 84.78 100 79 100 88.75 90.6 42 77.7
   RTX 0 0 0 0 0 9.4 51 36.8
   ± IV mPDN NR NR 66 100 90.12 94 89 90.1
   ± PLEX 1.09 – 24 100 20 75.5 44 44.7

* Results are reported as median [IQR] or mean (SD), according to the way in which they were reported in the paper. # Median (no IQR was reported in the 
original article). $ Mean (no SD was reported in the original article). AAV: antineutrophil cytoplasmic antibody–associated vasculitis; BAL: bronchoalveolar 
lavage; CYC: cyclophosphamide; DAH: diffuse alveolar hemorrhage; FFS: Five-Factor Score; FU: follow-up; ICU: intensive care unit; IV mPDN: intravenous 
methylprednisolone; MPA: microscopic polyangiitis; MPO-ANCA: myeloperoxidase antineutrophil cytoplasmic antibody; NR: not reported; PaO2/FiO2: 
ratio of partial pressure of arterial O2 to fraction of inspired O2; PLEX: plasma exchange; RTX: rituximab; sCr: serum creatinine.
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care, availability of intensive care, cultural attitudes toward 
intensive care in elderly patients with multiorgan failure, and 
local practice patterns. These factors lead to differences in time 
from disease onset to diagnosis (a median of 3.5 months in the 
Tang, et al study11) or initiation of definitive therapy, as well 
as differences in intensive care unit admission, which were not 
consistently reported in all the published cohorts.
 The comparability of the different reports on DAH in 
AAV is further complicated by different entry criteria applied 
across studies. For instance, the study by Tang, et al11 did not 
require the performance of bronchoscopy with bronchoalveolar 
lavage to confirm alveolar hemorrhage, as it was for a few of the 
previous studies on DAH13,14. Since 25–50% of patients with 
DAH do not have hemoptysis at the time of presentation11,14, it 
is conceivable that patients with different severity and acuity of 
DAH make up the various different cohorts.
 Treatment is also heterogeneous across studies. In the Tang, 
et al11 study, the majority of patients were treated with GC and 
CYC; no patient received RTX, and approximately 18% of 
patients were treated with intravenous immunoglobulin (IVIG), 
which is not a generally accepted remission-induction treat-
ment9,21. One could speculate that the use of IVIG to induce the 
remission of DAH in patients with AAV instead of CYC or RTX 
might be associated with an increased mortality. In contrast, the 
use of CYC instead of RTX cannot be blamed for the higher 
mortality of this cohort, as the overall prognosis reported for 
cohorts in which RTX was not used6,7,13,21 was similar to those in 
which RTX was used2,8,14. Moreover, it was shown in the RAVE 
trial that patients with DAH at presentation (n = 50) were as 
likely to respond to RTX as to CYC9. Notably, in the cohort 
reported by Tang and colleagues11, 15% of patients did not 
receive intravenous methylpredinisolone (IV  mPDN) before 
starting oral GC because of side effects, concomitant infections, 
or ESRD8. Whether this affected mortality is unclear. In general, 
the great majority of patients with DAH receive IV mPDN 
before oral prednisone and immunosuppressive treatments for 
induction of remission2,7,8,13,14,21, and most guidelines advocate 
its use for patients with severe or life-threatening disease (i.e., 
DAH or severe renal disease) even though data on its benefit are 
acknowledged to be limited22. Unfortunately, the type of induc-
tion treatment was not included in the multivariate analysis of 
factors predicting survival in the study by Tang and colleagues11.
 In all published cohorts except one6, PLEX was used in addi-
tion to standard immunosuppression for induction of remis-
sion in a variable fraction of patients, whereas only one patient 
was treated with PLEX in the cohort reported by Tang and 
colleagues11. In 2016, Cartin-Ceba, et al reported no benefit of 
PLEX in patients with DAH due to AAV including those who 
required mechanical ventilation14. More recently, the role of 
PLEX has been investigated formally in a randomized controlled 
trial of 704 patients with severe AAV, of which 191 had DAH at 
presentation23. There was no observed benefit of PLEX on death 
and/or ESRD in this trial population or in the subset of patients 
with DAH23. It is therefore unlikely that the fact that PLEX was 
not used in the Tang, et al cohort affected the overall survival 
significantly11.

 The study by Tang and colleagues in this issue of The Journal 
of Rheumatology provides a major, clinically relevant contribu-
tion because it analyzes risk factors for death in DAH caused 
by AAV in a careful multivariate analysis11. Previously identified 
risk factors including older age (> 65 years), respiratory insuffi-
ciency (assessed by the need for mechanical ventilation in most 
of the previous studies, or PaO2/FiO2 < 300 in the current one), 
and renal insufficiency (assessed as an increased serum creatinine 
or reduction of estimated glomerular filtration rate in most of 
the previous reports, or the need for hemodialysis at entry in the 
current study), were confirmed in this large cohort. In addition, 
a more extensive lung involvement by DAH, estimated by radio-
graphic imaging (50% or more) is reported here for the first time 
as an independent predictor of survival in AAV (Table 1). Even if 
most of the risk factors for death identified by this study confirm 
the results of previously published reports2,6,7,8,13,14,21, it is worth 
noting that there is significant heterogeneity in the way risk 
factors are assessed across different studies. Thus, confirmatory 
results obtained with complementary methods of analysis 
provide additional confidence in the findings for clinicians. 
Finally, other outcomes generally reported in studies focusing 
on DAH in patients with AAV include respiratory failure 
and relapse rate. In the Tang, et al study11, respiratory failure 
occurred in 44.6% and relapse in 22.83% of patients. Whereas 
respiratory failure varies among different studies, ranging from 
10% to 67.9%, reported relapse rates seem to correlate inversely 
with the percentage of patients with a diagnosis of MPA (versus 
GPA) or MPO-ANCA positivity (versus PR3-ANCA posi-
tivity). Ultimately, it is difficult to identify and compare the 
contributors to mortality across studies because of the substan-
tial variability in diagnosis and management of DAH in AAV, as 
well as variability of study inclusion criteria and composition of 
patient cohorts across the globe.
 In conclusion, the overall mortality of AAV patients 
presenting with DAH remains high, but active vasculitis is the 
cause of death in only a minority of cases, whereas the majority 
of patients die from severe infections and cardiovascular compli-
cations. One can only speculate which factors might have 
contributed to the mortality being higher compared to previous 
studies, as reported in this study in The Journal11. The most plau-
sible explanation is the older age of the patients at diagnosis, 
reflecting the median age at diagnosis of patients with MPA. 
Delays in diagnosis and initiation of treatment as well as the 
treatment choice, particularly the use of IVIG instead of stan-
dard immunosuppression in a sizable fraction of patients, may 
also have been factors. However, this is contrasted by the fact 
that the rate of respiratory failures as well as the major identified 
risk factors for death are in line with previous publications. This 
study provides precious insights into a rare medical condition. 
At the same time, it illustrates the difficulties arising from the 
retrospective nature of cohort studies, which make their data 
so difficult to compare. This calls for harmonization of the way 
in which studies evaluating DAH in patients with AAV are 
conducted, and for a shared strategy for the management of 
DAH in the context of AAV, with the ultimate goal to reduce 
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the early mortality of this syndrome. Early diagnosis and imple-
mentation of effective therapy for DAH remains the most signif-
icant challenge.
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