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Introduction 

The introduction of anti-fibrotic agents to clinical practice and the need to better define 

patient populations for future clinical trials highlight the importance of accurate 

diagnosis. The main unmet need lies within the population of patients with fibrotic 

interstitial lung disease (f-ILD) and indeterminate for UIP pattern on HRCT. The 

differential diagnosis mainly includes idiopathic pulmonary fibrosis (IPF), nonspecific 

interstitial pneumonia (NSIP), interstitial lung disease associated with occult collagen 

tissue disease and most notably chronic Hypersensitivity Pneumonitis (HP).  

The diagnostic role of bronchoalveolar lavage (BAL) in the above described population is 

poorly defined and remains controversial even among experts [1-4]. According to the 

latest IPF diagnostic guidelines by ATS/ERS/JRS/ALAT, for patients with newly detected 

ILD of apparently unknown cause who are clinically suspected of having IPF and have an 

HRCT pattern of probable UIP, indeterminate for UIP, or an alternative diagnosis, cellular 

analysis of their BAL fluid is suggested to distinguish IPF from some alternative ILDs, 

most notably eosinophilic pneumonia and sarcoidosis [5]. However, this 

recommendation is conditional and based on very low quality of evidence. Furthermore, 

the guidelines concluded that there is no difference in the proportion of BALF 

lymphocytes between patients with IPF and HP. We aimed at exploring the added 

diagnostic value of BAL in patients with f-ILD and indeterminate for UIP pattern.  

Materials and Methods 

Patients with f-ILD and indeterminate HRCT pattern were identified retrospectively from 

a cohort of consecutive patients referred to the Interstitial Lung Disease Department of 

the 1st Respiratory University Clinic of the National and Kapodistrian University of Athens 

at the Chest Diseases Hospital Sotiria, between 2014 and 2017 (IRB:587/7-12-18). These 

patients underwent BAL in our center according to the latest ATS guidelines [6] and their 

initial diagnoses were re-evaluated by our multidisciplinary team. Two observers 

evaluated HRCT findings blinded to the BAL results and other clinical data and reached a 

consensus. Inclusion criteria were the presence of a fibrotic lung disease with an 

indeterminate for UIP pattern on HRCT according to the Fleischner criteria and the latest 



ATS/ERS/JRS/ALAT guidelines for IPF, [5, 7]. Exclusion criteria were the absence of 

fibrotic changes on HRCT, the presence of a typical UIP or probable UIP pattern on HRCT, 

the presence of HRCT features most consistent with a non-IPF diagnosis according to the 

Fleischner definition [7], the presence of an already known diagnosis and when BAL was 

performed for investigation of infectious diseases. 

Final diagnoses were established within the context of multidisciplinary discussion 

according to current guidelines [8]. Patients were considered to have unclassifiable ILD 

when review of clinical, radiological, and pathological data did not reveal a specific 

diagnosis following multidisciplinary discussion [7-13]. Given the lack of diagnostic 

criteria regarding HP, the latter was diagnosed based on the presence of an inciting 

antigen, compatible HRCT imaging, BALF  lymphocytosis and new information during 

dynamic follow up of the patients (identification of a previously unrecognized inciting 

antigen) [12-14].  

Statistical Methods 

Data were statistically analyzed using Med. Calc. version 14 and were expressed as 

mean±SD. Comparison of non-normally distributed variables between groups was done 

with one way ANOVA. Comparison of categorical variables between two groups was 

done with the x2test. Differences were considered statistically significant at p<0.05. 

Results 

Characteristics of the enrolled patients 

Among the 95 patients with undiagnosed f-ILD and an indeterminate for UIP pattern on 

HRCT, the majority were male (70.5%) with mean age (SD) 69.5 (9.4) years, 69.5% were 

ex-smokers. Follow up time (SD) was 980 (481) days. At baseline FVC% predicted (SD) 

was 75.3% (18.7%) and DLco% predicted was 53.8% (20.2%). No significant differences 

were observed between patients with IPF, HP and other forms of f-ILDs regarding age, 

gender, age, presence of comorbidities pulmonary function test values (FVC, DLco), need 

for supplementary oxygen and number of patients subjected to lung biopsy (Table 1).  

  



Final diagnosis 

After reevaluating all cases, final diagnoses included 35 patients with HP, 19 patients 

with IPF and 41 patients with other forms of fibrotic ILDs.  

BAL findings 

Almost one third of patients (n=32, 33.7%) exhibited BALF lymphocytosis≥20%. 

Specifically, BAL lymphocytosis of 20 to 29% was observed in 15 patients (15.8%), 30 to 

39% in 7 patients (7.4%) and equal or above 40% in 10 patients (10.5%).   

The percentage of lymphocytes was significantly higher in the HP group compared to the 

other groups (p<0.001) (Table 1). Notably, even when HP diagnosis was based on non-

BAL criteria (mostly exposure with suggestive CT features, and biopsy in three cases) HP 

was associated with a much higher prevalence of a BAL lymphocytosis (p<0.0005, odds 

ratio 4.9). 

Diagnostic value of BALF 

Reevaluation of patients driven by BALF results, led to a change in diagnosis in 14 

patients (14.7%). In the majority of these cases (11/14, 78.6%) the initial diagnosis was 

altered from IPF to HP. In the remaining cases, the initial diagnosis was changed from 

Unclassifiable fibrosis to HP, from IPF to and from NSIP to HP. Interestingly, 

identification of a previously unidentified inciting agent occurred in seven patients.  

Discussion 

In the present study we evaluated the clinical utility of BAL in a specific population of 

patients with f-ILD depicting an indeterminate for UIP pattern on HRCT. Percentage of 

BAL lymphocytes was significantly higher in HP comparing to the other groups. The 

additional information provided from BAL results was clinically significant as it led to a 

change of diagnosis in 14 out of 95 patients (14.7%). Notably, in the majority of these 

cases the diagnosis was changed from IPF to HP. Even if we exclude cases  subjected to 

Surgical Lung Biopsy (SLB),   BAL changed the diagnosis in 10 cases, both by causing 

clinicians to identify an exposure (n=7), so that non-BAL criteria were met and by 

justifying a change in diagnosis in its own right, even when no exposure was found (n=3). 



In this clinical setting even a mild BAL lymphocytosis (>20-25%) should increase vigilance 

for an underlying inciting antigen. 

There are several limitations to our study. An obvious limitation is its retrospective 

nature. Another limitation is that it represents a single-center study in a national 

reference ILD center with the lack of an external cohort. We expect that the frequency 

of BAL lymphocytosis and subsequently its diagnostic value will vary significantly from 

center to center depending heavily on the local prevalence of HP. Also, all diagnoses 

were established by our local MDT. It is known that inter-MDT agreement is not ideal for 

non-IPF fibrotic interstitial lung diseases, especially HP [15]. Finally, an inherent 

limitation of the study is incorporation bias, since the presence of BALF lymphocytosis 

pointed to diagnoses other than IPF. However, we tried to study the added value of BAL 

in clinical practice settings. BALF lymphocytosis was not considered as a gold standard 

for the diagnosis of HP. In fact, in 40% of HP patients, BALF lymphocytosis was lower 

than 20%. Most importantly, when BAL was wholly excluded, HP was still associated 

with a much higher prevalence of a BAL lymphocytosis. 

In conclusion, BAL lymphocytosis is rather common in patients with no apparent 

diagnosis and indeterminate for UIP pattern on HRCT. Information provided by BAL (i.e. 

presence or absence of BAL lymphocytosis) is clinically useful in this clinical setting. BAL 

lacks the sensitivity and specificity to be used as a standalone diagnostic tool. However, 

our data strengthen the important complementary role of BAL in the diagnostic 

evaluation of f-ILDs and highlight the need for prospective, multi-centric studies. 
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Table 1. Baseline characteristics and BAL cellular analysis of the study population*. 

 
 

 HP IPF Other p-value 

N 35 19 41  

Age (yrs) Mean + SD 

 

69.7±9.3 70.89±7.47 68.76±810.29 0.710 

Gender, n (%) 

Male 

Female 

25 (71.4%) 

10 (28.6%)  

16 (84.2%) 

3 (15.8%) 

26 (63.4%) 

15 (36.6%) 

0.796 

0.457 

Smoking Status, n (%) 

Ex-Smokers 

Never Smokers 

 

22 (62.9%) 

13 (37.1%) 

 

16 (84.2%) 

3 (15.8%) 

 

28 (68.3%) 

13(31.7%) 

 

0.793 

0.461 

Comorbidities, n (%)     

GERD 11 (31.4%) 3 (15.8%) 17 (41.5%) 0.345 

Pulmonary 

Hypertension 

7 (20%) 3 (15.8%) 7(17.1%) 0.934 

Arterial 

Hypertension 

14 (40%) 6 (31.6%) 18 (43.9%) 0.833 

Diabetes 4 (11.4%) 3 (15.8%) 6 (14.6%) 0.908 

Surgical Lung Biopsy,  

n (%) 

8 (22.9%) 5 (26.3%) 5(12.2%) 0.463 

FVC (% predicted) 

DLCO (% predicted)  

 

78.06±18.85 

55.87±21.64 

 

74.35±20.85 

48.06±17.62 

 

72.81±17.54 

55±20.03 

0.525 

0.411 

Supplement O2, n (%) 5 (14.3%) 3 (15.8%) 6(14.6%) 0.992 

Macrophages (%) 61.66±15.84 70.68±13.78 68.05±14.64 0.067 

Lymphocytes (%) 24.06±15.4** 11.42±6.17** 13.9±11.32** <0.001** 

Eosinophils (%) 3.69±3.23 5.37±5.82 5.01±5.14 0.341 

Neutrophils (%) 10.24±11.02 11.26±8.59 11.66±9.84 0.825 

*Diagnoses stated in the table are after re-evaluation incorporating BAL findings 

**p<0.001, One Way ANOVA. 



Abbreviations: DLCO%: carbon monoxide diffusing capacity, percent predicted, FVC%: forced 

vital capacity, percent predicted. p-values were calculated using one way ANOVA. 

 

 

 

 

 

 

 

 


