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Abstract 

Objective 
To evaluate the prevalence of reactive type II pneumocytes (RPII) in bronchoalveolar lavage fluid 
(BALF) samples obtained in patients with various pulmonary disorders. 
 
Study design 
Consecutive BALF samples were screened for the presence of RPII on May-Grünwald Giemsa 
stained cytocentrifuged preparations. BALF samples with and without RPII were compared with 
regard to prevalence, associated clinical diagnoses and cytological findings. 
 
Results 
RPII were generally large cells with a high N/C ratio and a deeply blue stained vacuolated 
cytoplasm. Most RPII occurred in cohesive cell groups, and the vacuoles tended to confluent. 
Cytological findings associated with RPII were the presence of foamy alveolar macrophages, 
activated lymphocytes and plasma cells. RPII were present in 94 (21.7%) out of 433 included BALF 
samples. Highest prevalences were noted in patients with systemic inflammatory response 
syndrome and alveolar hemorraghe. In addition, RPII tended to occur more frequently in ventilator-
associated pneumonia, pneumocystis pneumonia, extrinsic allergic alveolitis and drug-induced 
pulmonary disorders. In contrast, RPII were not observed in BALF samples obtained from patients 
with sarcoidosis. 
 
Conclusion 
RPII were prevalent in about one-fifth of BALF specimens. They were mainly associated with 
conditions of acute lung injury and not observed in sarcoidosis. 
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Introduction 

The microscopic examination of bronchoalveolar lavage fluid (BALF) is 
appreciated for various clinical applications. In our hospital, bronchoscopy with 
bronchoalveolar lavage (BAL) is routinely used in the assessment of  interstitial 
lung diseases (ILD), ventilator-associated pneumonia (VAP) and opportunistic 
lung infections. For this purpose, a standardised protocol for laboratory work-up 
including a differential cell count on cytocentrifuged preparations has been 
implemented1,2.  
 
Type II pneumocytes are normally not present in BALF specimens, except 
when they are hyperplastic and shed into the alveolar space3. These so-called 
hyperplastic or reactive type II pneumocytes (RPII) were first observed in BALF  
samples obtained from patients with the acute respiratory distress syndrome 
(ARDS)4,5. Recently, we observed these cells in BALF samples of patients with 
drug-induced pulmonary toxicity2 and pneumocystis pneumonia6.  
In the present study, we assessed the prevalence, the associated clinical 
conditions and the accompanying cytological findings of RPII in a series of 
consecutive clinical BALF specimens routinely submitted for analysis. 

Materials and methods 

Sampling technique 
During a 36-month period (January 2000 – January 2003), all BALF samples 
obtained were considered. Bronchoscopy with BAL was performed with a 
fiberoptic bronchoscope (Pentax FB-15H/FB-15X, Pentax Medicals, Tokyo, 
Japan) and “wedged” into the right middle lobe or lingula (in the assessment of 
interstitial lung diseases) or the affected segmental or subsegmental bronchus 
(when pneumonia was suspected). The fluid was instilled into the subsegment 
through the biopsy channel of the bronchoscope in four aliquots of 50 ml sterile 
saline (0.9% NaCl, room temperature) and immediately aspirated and 
recovered. The BALF samples were transported to the laboratory within 15 
minutes after collection and analysed within one hour upon arrival in the 
laboratory. 

Laboratory processing 
The volume of the recovered BALF was recorded. The first fraction, 
representing the bronchial fraction, was separated for mycobacterial culture 
and the remaining fractions were pooled for further analysis. The total cell 
count was performed in a Fuchs Rosenthal hemocytometer chamber. All BALF 
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samples were quantitatively cultured for bacteria and yeasts using 2- and 10-µl 
volumes transferred by pipettes7. They were also cultured for filamentous fungi 
and mycobacteria and, if clinically indicated, for Legionella spp. In addition, 
stains for detection of Pneumocystis jiroveci and filamentous fungi 
(Methenamine-silver stain), Legionella pneumophila (immunofluorescent 
antibody stain), acid-fast bacteria (auramine-rhodamine stain) and hemosiderin 
visualisation (Perls’stain) were performed on cytocentrifuged preparations. 
When community-acquired pneumonia was suspected, culture and serology for 
the detection of viral pathogens were done, and polymerase chain reactions for 
the detection of Chlamydia pneumoniae and Mycoplasma pneumoniae were 
performed.  
 
Cytocentrifugation was done with the Cytospin 3 apparatus (Shandon 
Scientific, Ltd, Astmoor, U.K.) using uncoated precleaned slides (Menzel-
Gläser, Emergo, Landsmeer, The Netherlands). The number of drops per 
cytospin chamber was adjusted to the total cell count1. Cytocentrifugation 
conditions were as follows: speed: 650 revolutions per minute, duration: 
10 minutes, and acceleration rate: low. After drying, three preparations of each 
sample were May-Grünwald Giemsa (MGG) stained and subsequently sealed 
with a coverslip and mounting medium (Histomount, Shandon Scientific Ltd.). 
Six additional unstained slides were stored at –30oC for further analysis.  
 
Differential cell counts were made by examining 500 nucleated cells excluding 
squamous and bronchial epithelial cells. Cells were screened for the presence 
of intracellular organisms, and the number of cells with phagocytised 
organisms was expressed as a percentage of the 500-cell aliquot. All three 
preparations per BALF were screened for the presence of RPII cells, activated 
lymphocytes, plasma cells and foamy alveolar macrophages. RPII cells were 
identified by the descriptions reported by previous investigators3,4.  

Exclusion criteria 
BALF samples were excluded if the retrieved volume was less than 20 ml, if the 
total cell count was less than 60.000/ml, or if the preparations showed 
excessive amounts of red blood cells, intercellular debris or damaged red blood 
cells.  

Additional stains 
From all samples in which RPII were observed as well as from 10 control 
samples, unstained cytocentrifuged slides stored at –30oC were retrieved and 
stained by the alkaline phosphatase stain (Leucognost-alpa, Merck KGaA, 
Darmstadt, Germany) according to the instructions of the manufacturer. Ten 
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samples with RPII were stained with a peroxidase-antiperoxidase method using 
monoclonal antibodies against cytokeratin 7 and Ki-67 a monoclonal antibody 
that reacts with a nuclear antigen expressed in proliferating cells but not in 
quiescent cells (Dako, Glostrup, Denmark).  

Clinical diagnoses – definitions 
Diagnoses were based upon review of the patients’ clinical records. Pneumonia 
was microbiologically defined as (1) recovery of an obligatory respiratory 
pathogen including Legionella pneumophila, Mycobacterium tuberculosis, 
Influenza virus, Respiratory Syncytial Virus (RSV), Adenovirus and P. jiroveci, 
(2) recovery of bacteria other than L. pneumophila and M. tuberculosis in 
quantities ≥104 colony forming units/ml (except when only oral flora was 
recovered) and/or the presence of ≥2% cells with phagocytised organisms8 . 
Infectious pneumonia was further categorised as community-acquired 
pneumonia, hospital acquired pneumonia (onset of pneumonia after ≥2 days of 
hospitalisation), or ventilator-associated pneumonia. All patients hospitalised at 
the Intensive Care Unit met the criteria for systemic inflammatory response 
syndrome (SIRS)9, Diagnoses of interstitial lung diseases were made on 
pathological, radiographic and clinical findings. If these data were not available, 
the probable diagnosis as generated by means of a validated computer 
program was recorded10. This program uses demographic variables and BALF 
variables including the differential cell count in a polychotomous logistic 
regression model to predict the diagnosis of either infection, sarcoidosis, 
extrinsic allergic alveolitis and drug induced pulmonary toxicity, or idiopathic 
pulmonary fibrosis. The predicted diagnoses were considered if they displayed 
a ≥70% probability level. Further, a number of ≥20% hemosiderin loaden 
macrophages was considered as diagnostic for alveolar hemorrhage11 Acute 
eosinophilic pneumonia was defined according to the criteria of Allen et al. 
which include also a BALF eosinophil count of at least 25%12.  

Statistical analysis 
Comparisons of proportions between groups were analysed for statistical 
significance by means of the χ2 test and differences in means were assessed 
by the student’s t-test. 

Results 

During the study period, a total number of 489 BALF samples were submitted. 
Fifty-six samples were excluded from analysis, resulting in 433 samples 
obtained from 372 patients. The mean (±SD) age of the patients was 56±16 
years (range 12–94 years), and the male-to-female ratio was 1.9: 1. 
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In 94 (21.7%) samples obtained from 87 (23.4%) patients, RPII were observed. 
Table 3.1 lists the clinical diagnoses corresponding to the BALF samples. From 
this table, it is clear that RPII were seen in a variety of pulmonary conditions. 
High prevalences of RPII were noted in patients hospitalised at the intensive 
care unit and suffering from SIRS and/or ventilator-associated pneumonia. 
Likewise, RPII were prevalent in nearly one third of BALF samples showing 
alveolar hemorrhage and also occurred in samples with (suspected) extrinsic 
allergic alveolitis and drug induced pulmonary toxicity. Although the total 
numbers per diagnosis were small, RPII were also observed in patients with 
pneumocystis pneumonia and eosinophilic pneumonia. In the group of 
intensive care unit patients with SIRS and in the group of alveolar hemorrhage, 
the differences reached statistical significance. In contrast, RPII were not 
observed in BALF samples obtained from patients with verified or suspected 
sarcoidosis (p<0.05) nor in patients with pulmonary tuberculosis.  
 
Table 3.1 Occurrence of reactive type II pneumocytes in BALF samples obtained in patients with 

various pulmonary disordersa. 

Disorder ∑nb n % p-value 
Infectious disorder     

Community-acquired pneumonia (CAP)  38 6 15.8 N.S. 
Hospital-acquired pneumonia (HAP)  22 3 13.6 N.S. 
Intensive Care Unit (ICU) patients with systemic 

inflammatory response syndrome (SIRS) and ventilator 
associated pneumonia (VAP)   66 16 24.2 N.S. 

ICU patients with SIRS, VAP not confirmed   77 26 33.8 0.007 
Pneumocystis pneumonia  11 3 27.3 N.S. 
Mycobacterium tuberculosis, pulmonary infection  6 0 0 N.S. 

Interstitial lung diseases      
Sarcoidosis   23 0 0.0 0.020 
Suspected of sarcoidosis  18 0 0.0 0.047 
Drug induced pulmonary toxicity and/or extrinsic allergic 

alveolitis   20 6 23.1 N.S. 
Suspected of drug induced pulmonary toxicity and/or 

extrinsic allergic alveolitis   8 3 37.5 N.S. 
Idiopathic pulmonary fibrosis   15 2 13.3 N.S. 
Suspected of idiopathic pulmonary fibrosis  22 1 4.3 N.S. 

Other pulmonary diagnoses     
Acute eosinophilic pneumonia  4 2 50.0 N.S. 
Alveolar hemorrhage  77 24 31.2 0.039 

No final diagnosis  49 11 22.4 N.S. 
Totala  433 94 21.7  
a Total number of diagnoses (n=456) outnumber the number of BALF samples (n=433), as 
combined diagnoses occurred: alveolar hemorrhage included cases of CAP, HAP and VAP (5 
cases each), drug induced pulmonary toxicity (n=3), SIRS (n=2), tuberculosis (n=1) and idiopathic 
pulmonary fibrosis (n=1); b ∑n=total number of cases; n=number of cases with RPII cells in BALF, 
%=n/∑n x 100. 
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In most MGG-stained samples, RPII were already discerned at the low power 
field by their tendency to appear as cohesive cell groups. RPII were generally 
larger than the surrounding alveolar macrophages and their cytoplasm was 
more deeply blue stained. Intercytoplasmic connections were observed 
between the RPII in the cell groups. The volume of cytoplasm varied, but most 
RPII had a high nuclear/cytoplasmic ratio. Many RPII contained large vacuoles, 
that tended to confluent. Sometimes the vacuolated cytoplasm pushed the 
nucleus eccentrically towards the cell border. Nuclei were large and sometimes 
irregularly shaped. Although the majority of RPII occurred in aggregates, singly 
lying cells with corresponding morphologic features were occasionally 
observed. In some of these singly lying RPII, the cytoplasmatic vacuoles were 
smaller and more numerous (Figure 3.1, A-F). The various morphologic 
presentations of RPII were not linked to any particular clinical diagnosis (results 
not shown). From 86 samples, unstained slides were available for alkaline 
phosphatase staining, 75 (87.2%) samples with RPII showed positive cells 
clearly fitting the RPII morphology, no such cells were observed in the control 
samples without RPII cells. In the remaining RPII positive samples (n=11), very 
few RPII were seen on the MGG stained slides. The colour intensity of the 
positively stained cells ranged from faint to strong. All ten samples stained 
positive with both cytokeratin and Ki-67 markers.   
 
With respect to the differential cell count, no differences were seen between 
BALF samples with and without RPII cells (Table 3.2). However, BALF samples 
with RPII cells displayed more frequently foamy alveolar macrophages, 
activated lymphocytes and plasma cells. 
 
Table 3.2 Associated cytologic findings in BALF samples with reactive type II pneumocytes. 

 Reactive type II pneumocytes p-value 
 present not present  
Differential cell count (mean % ± SD) (n = 95) (n = 338)  
   Alveolar macrophages 42.8 ± 30.5 44.0 ± 34.7 N.S. 
   Lymphocytes 15.6 ± 19.9 16.4 ± 23.1 N.S. 
   Polymorphonuclear neutrophils 39.1 ± 33.2 38.1 ± 38.5 N.S. 
   Eosinophils  1.7 ± 5.3 1.3 ± 4.7 N.S. 
   Mast cells  0.5 ± 1.3 0.2 ± 0.7 0.096 
Cytological findings (presence in numbers of BALF 
samples)    
   Foamy alveolar macrophages  59 118 p<0.001 
   Activated lymphocytes  33 51 p<0.001 
   Plasma cells 11 16 p<0.05 
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Figure 3.1 Reactive type II pneumocytes (RPII) in May-Grünwald Giemsa stained cytocentrifuged 

BALF samples. RPII showed a tendency to appear as cohesive cell groups. They were 
generally larger than the surrounding alveolar macrophages and their cytoplasm was 
more deeply blue stained. Groups of cohesive RPII cells were recognisable at the low 
power field (A and B). Intercytoplasmic connections were observed, and  many RPII 
contained large vacuoles, that tended to confluent (C, D, E). The volume of cytoplasm 
varied, but most RPII had a high nuclear/cytoplasmic ratio. Sometimes the vacuolated 
cytoplasm pushed the nucleus eccentrically towards the cell border (A). Nuclei were 
large and sometimes irregularly shaped. Although the majority of RPII occurred in 
aggregates, singly lying cells with small vacuoles were occasionally observed (F). 
Scale bar represents 10 µm. 
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Discussion 

In the present study, we observed RPII cells in 21.7% of a series of 
consecutive BALF samples. The alveolar epithelium is composed of squamous 
type I cells and cuboidal type II cells. Type II cells synthesise, secrete, and 
recycle all components of the surfactant that regulates surface tension in the 
lungs13. In addition, they contribute to epithelial repair by their ability to 
proliferate and differentiate into type I cells and into Clara cells, which are 
nonciliated cells in the terminal bronchioles14. Further, they play a role in 
alveolar fluid balance, coagulation and fibrinolysis14. 
 
Till now, only a few studies reported data on the prevalence of RPII in BALF 
samples. Stanley and coworkers observed RPII in 12 (31.6%) out of 38 
samples obtained from patients with ARDS, while Ohori et al. reported RPII in 
only 10 out of 4 880 samples recovered from lung transplant patients5,15. In the 
latter study however, most bronchoscopies with BAL were performed as part of 
routine follow-up in patients who were not presenting symptoms of rejection nor 
infection. In the present study, the samples obtained in patients with SIRS 
and/or alveolar hemorrhage (which may comprise patients with ARDS) showed 
prevalences comparable to those in the former study. The overall high 
prevalence of RPII in the present series  may in part be explained by our 
microscopy protocol, which asks for screening of three MGG stained 
preparations at the low power field in order to detect squamous epithelial cells 
(to rule out oropharyngeal contamination in suspected pneumonia) and/or 
foamy alveolar casts (pointing to pneumocystis pneumonia)1,6. Indeed, 
screening of the cytocentrifuged specimens at the low power field allowed fast 
and easy recognition of RPII, especially when they occur in groups or clusters, 
and in some of the BALF samples RPII were observed only in one out of three 
cytocentrifuged preparations (results not shown).  
 
In the present study, cells morphologically classified as RPII reacted with the 
alkaline phosphatase stain, which stains Clara cells and RPII cells16. The 
morphological appearance of RPII on the MGG stained slides varied, in line 
with previous descriptions4,5,15,17. This variation in morphology may reflect 
intermediate stages in the differentiation of RPII to type I epithelial cell13 and 
may explain for the different intensities of the alkaline phosphatase stain in the 
present series. Further, the epithelial origin of the RPII cells was confirmed by 
reaction with monoclonal antibodies against cytokeratin 7 (a quite specific 
phenotype of type II epithelial alveolar  cells) and they were demonstrated to be 
in the proliferative phase (being  marked by Ki-67 monoclonal antibodies), as 
previously demonstrated on histological preparations obtained from patients 
with diffuse alveolar damage18.  
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The observation of RPII in BALF samples was originally studied in patients with 
ARDS4,5. Maximum shedding of RPII occurred during the exudative phase at 4 
to 10 days after the onset of ARDS, and their presence persisted through the 
organizing stage5. The presence of RPII along with extracellular amorphous 
material as observed in Papanicoulaou-stained BALF samples has been 
reported as the cytologic hallmark of diffuse alveolar damage for which the 
clinical entity includes acute interstitial pneumonia and acute eosinophilic 
pneumonia19-21. 
 
Apart from these conditions, we found high prevalences of RPII in BALF 
samples of patients with extrinsic allergic alveolitis and drug-induced 
pulmonary disorders, pneumocystis  pneumonia  and ventilator-associated 
pneumonia. These findings support the suggestion that atypical cells, 
previously reported in various other lung cytology preparations and obtained 
from patients with pneumonia, pulmonary infarction, radiation, cytotoxic 
chemotherapy and bronchiectasis, are in fact RPII4. We observed no RPII in 
BALF samples of patients with pulmonary tuberculosis or sarcoidosis and, to 
our knowledge, RPII have not been reported in these conditions. This may be 
explained by the intensity and localisation of the pathologic process, i.e. 
granulomatous diseases such as in sarcoidosis and tuberculosis have a more 
chronical course and the alveolar epithelium may be not so severely altered as 
in cases of acute lung injury due to the previously mentioned conditions. The 
absence of RPII in sarcoidosis may be added to the other BALF cytological 
characteristics of this disease22.  
 
The pathophysiological role of RPII remains unclear. In methotrexate-induced 
pulmonary toxicity, RPII were demonstrated to modulate inflammatory cell 
recruitment by releasing neutrophil, eosinophil and monocyte chemotactic 
activities23. Further, RPII produce profibrotic factors such TGF-β1, platelet-
derived growth factor and TNF-α, but it is not clear whether they contribute to 
pulmonary fibrosis13. 
 
Several authors emphasize malignancy as an important differential diagnosis of 
RPII4,5,22,24. In particular, bronchoalveolar carcinoma must be differentiated. 
Subtle morphologic cytologic characteristics in favour of either RPII or 
carcinoma have been listed4,22,24, but these features have a considerable 
overlap15 and are better evaluated on Papanicoulaou-stained preparations than 
on MGG-stained preparations25. Further, no single immunohistochemic marker 
accurately discriminates between both cell types, e.g. RPII may react with 
monoclonal antibodies against CEA and B72.3 (a marker for the tumor-
associated TAG-72 antigen)4,17. Careful clinicopathologic evaluation is 
necessary to ensure accurate diagnosis4,5,15. With regard to the present study, 
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several arguments apart from the high prevalence argue for the nonneoplastic 
nature of observed cells. None of the patients with RPII presented with 
localised mass lesions suspected for primary or metastatic carcinoma, but in 
stead they presented with a rapid clinical course and a clinical picture of acute 
pulmonary damage. Further, all patients with interstitial lung diseases have 
been followed up for periods extending to one year (results not shown).  
 
Although not specific, the presence of associated cytological findings such as 
foamy alveolar macrophages, activated lymphocytes and plasma cells was in 
line with our previous findings and may point to either extrinsic allergic 
alveolitis, drug induces pulmonary toxicity or pneumocystis pneumonia2,6,26. 
When combined to these and other cytologic findings22, the presence of RPII 
may be of additional diagnostic value in the assessment of interstitial lung 
diseases.  
 



58⏐Chapter 3 

References 

1. Jacobs JA, De Brauwer E. BAL fluid cytology in the assessment of infectious lung disease. 
Hosp Med. 1999;60:550-5. 

2. Jacobs JA, De Brauwer EI, Ramsay G, Cobben NA, Wagenaar SS, van der Ven AJ, 
Bruggeman CA, Drent M.. Detection of non-infectious conditions mimicking pneumonia in the 
intensive care setting: usefulness of bronchoalveolar fluid cytology. Respir Med. 1999;93: 
571-8. 

3. Stanley M. Quanlitative and quantitative cytology in control subjects. In: Stanley M, Henry-
Stanley M, Iber C, editors. Bronchoalveolar Lavage: Cytology and Clinical Applications. New 
York: Igaku-Shoin; 1991:27-65. 

4. Grotte D, Stanley MW, Swanson PE, Henry-Stanley MJ, Davies S. Reactive type II 
pneumocytes in bronchoalveolar lavage fluid from adult respiratory distress syndrome can be 
mistaken for cells of adenocarcinoma. Diagn Cytopathol. 1990;6:317-22. 

5. Stanley MW, Henry-Stanley MJ, Gajl-Peczalska KJ, Bitterman PB. Hyperplasia of type II 
pneumocytes in acute lung injury. Cytologic findings of sequential bronchoalveolar lavage. 
Am J Clin Pathol. 1992;97:669-77. 

6. Jacobs JA, Dieleman MM, Cornelissen EI, Groen EA, Wagenaar SS, Drent M. 
Bronchoalveolar lavage fluid cytology in patients with Pneumocystis carinii pneumonia. Acta 
Cytol. 2001;45:317-26. 

7. Jacobs JA, De Brauwer EI, Cornelissen EI, Drent M. Accuracy and precision of quantitative 
calibrated loops in transfer of bronchoalveolar lavage fluid. J Clin Microbiol. 2000;38:2117-21. 

8. Allaouchiche B, Jaumain H, Dumontet C, Motin J. Early diagnosis of ventilator-associated 
pneumonia. Is it possible to define a cutoff value of infected cells in BAL fluid? Chest. 
1996;110:1558-65. 

9. Committee MotACoCPSoCCMCC. Definitions for sepsis and organ failure and guidelines for 
the use of innovative therapies in sepsis. Crit Care Med. 1992;20:864-74. 

10. Drent M, Jacobs JA, Cobben NA, Costabel U, Wouters EF, Mulder PG. Computer program 
supporting the diagnostic accuracy of cellular BALF analysis: a new release. Respir Med. 
2001;95:781-6. 

11. De Lassence A, Fleury-Feith J, Escudier E, Beaune J, Bernaudin JF, Cordonnier C. Alveolar 
hemorrhage. Diagnostic criteria and results in 194 immunocompromised hosts. Am J Respir 
Crit Care Med. 1995;151:157-63. 

12. Allen JN, Davis WB. Eosinophilic lung diseases. Am J Respir Crit Care Med. 1994;150: 
1423-38. 

13. Fehrenbach H. Alveolar epithelial type II cell: defender of the alveolus revisited. Respir Res. 
2001;2:33-46. 

14. Mason RJ, Shannon JM. Alveolar type II cells. In: Crystal RG, West JB, editors. The lung: 
Scientific Foundations. Second ed. Philadelphia: Lippencott-Raven; 1997. 

15. Ohori NP. Epithelial cell atypia in bronchoalveolar lavage specimens from lung transplant 
recipients. Am J Clin Pathol. 1999;112:204-10. 

16. Edelson JD, Shannon JM, Mason RJ. Alkaline phosphatase: a marker of alveolar type II cell 
differentiation. Am Rev Respir Dis. 1988;138:1268-75. 

17. Biyoudi-Vouenze R, Tazi A, Hance AJ, Chastre J, Basset F, Soler P. Abnormal epithelial cells 
recovered by bronchoalveolar lavage: are they malignant? Am Rev Respir Dis. 1990; 
142:686-90. 

18. Katzenstein AL, Myers JL, Mazur MT. Acute interstitial pneumonia. A clinicopathologic, 
ultrastructural, and cell kinetic study. Am J Surg Pathol. 1986;10:256-67. 

19. Beskow CO, Drachenberg CB, Bourquin PM, Britt EJ, Simsir A, Gunev I, Papadimitriou JC. 
Diffuse alveolar damage. Morphologic features in bronchoalveolar lavage fluid. Acta Cytol. 
2000;44:640-6. 

20. Trisolini R, Cancellieri A, Bonaccorsi A, Poletti V. Bronchoalveolar lavage suggesting diffuse 
alveolar damage in a patient with acute eosinophilic pneumonia. Sarcoidosis Vasc Diffuse 
Lung Dis. 2001;18:311-2. 



 Presence of reactive type II pneumocytes in BALF⏐59 

21. Bonaccorsi A, Cancellieri A, Chilosi M, Trisolini R, Boaron M, Crimi N, Poletti V. Acute 
interstitial pneumonia: report of a series. Eur Respir J. 2003;21:187-91. 

22. Zaman SS, Elshami A, Gupta PK. Bronchoalveolar lavage cytology in pulmonary sarcoidosis. 
Acta Cytol. 1995;39:1117-23. 

23. Koyama S, Sato E, Takamizawa A, Tsukadaira A, Haniuda M, Kurai M, Numanami H, Nagai 
S, Izumi T. Methotrexate stimulates lung epithelial cells to release inflammatory cell 
chemotactic activities. Exp Lung Res. 2003;29:91-111. 

24. Fiorella RM, Gurley SD, Dubey S. Cytologic distinction between bronchioalveolar carcinoma 
and reactive/reparative respiratory epithelium: a cytomorphometric analysis. Diagn 
Cytopathol. 1998;19:270-3. 

25. Linder J, Radio SJ, Robbins RA, Ghafouri M, Rennard SI. Bronchoalveolar lavage in the 
cytologic diagnosis of carcinoma of the lung. Acta Cytol. 1987;31:796-801. 

26. Drent M, van Velzen-Blad H, Diamant M, Wagenaar SS, Donckerwolck-Bogaert M, van den 
Bosch JM. Differential diagnostic value of plasma cells in bronchoalveolar lavage fluid. Chest. 
1993;103:1720-4. 

 




