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Abstract

English:
Pulmonary alveolar proteinosis (PAP) is a rare entity characterised by dysfunction of alveolar macrophages, concomitant with 
accumulation of surfactant (phospholipoprotein material) in the alveolar space, without inflammatory infiltration or interstitial in-
volvement. The clinical picture of PAP is poor, because it often starts insidiously with progressively worsening dyspnoea (cardinal 
symptom), leading over time to hypoxaemic respiratory failure. The prevalence of PAP is about 7 cases per million individuals, the 
peak incidence is between 30 years and 50 years of age, and the male:female ratio is 2:1, with smokers more commonly affected. 
From a pathogenetic point of view, this syndrome can be classified into primary (idiopathic) PAP, subclassified as autoimmune 
(90% of cases) and hereditary, congenital PAP and PAP of secondary cause. Most of the time, bronchoalveolar lavage confirms 
the diagnosis. In terms of treatment, the excess accumulated surfactant is effectively removed through whole-lung lavage.

pulmonary alveolar proteinosis • whole lung lavage • surfactant

Romanian:
Proteinoza alveolară pulmonară (PAP) este o entitate rară caracterizată prin disfuncția macrofagelor alveolare, concomitent cu 
acumularea de surfactant (material fosfolipoproteic) în spațiul alveolar, fără infiltrat inflamator sau afectare interstițială. Tabloul 
clinic este unul sărac, frecvent PAP debutează insidios printr-o dispnee ce se accentuează progresiv (simptom cardinal), ducând 
în timp la insuficiență respiratorie hipoxemică. Prevalența PAP este de aproximativ 7 cazuri la un milion de indivizi, incidență 
maximă este între 30 și 50 de ani, iar raportul bărbați:femei este de 2:1, fumătorii fiind mai frecvent afectați. Din punct de vedere 
patogenic, acest sindrom poate fi clasificat în PAP primară (idiopatică), subclasificată ca autoimună (90% din cazuri), PAP 
ereditară, congenitală și PAP de cauză secundară. De cele mai multe ori, lavajul bronhoalveolar pune diagnosticul. În ceea ce 
privește tratamentul, excesul de surfactant acumulat este eliminat în mod eficient prin lavaj pulmonar total.

proteinoza alveolară pulmonară • lavaj pulmonar total • surfactant
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Introduction

Since its first description in 1958, pulmonary alveolar 
proteinosis (PAP) has presented a significant challenge and 
has undergone a remarkable evolution in understanding its 
pathophysiologic mechanisms. The pathogenic mechanism 
in PAP is characterised by the progressive accumulation of 
surfactant in the alveolar space, which results from dysfunction 
of alveolar macrophage. Clinically, it insidiously develops 
progressive dyspnoea with hypoxaemic respiratory failure, 
secondary infections and even pulmonary fibrosis (1–4).
From an epidemiologic point of view, recent data show that 
the prevalence of PAP ranges from 3.7 to 40 cases per million, 
the incidence is 0.2 cases per million and the male:female 
ratio is 2:1. Although PAP can occur at any age, the median 
age of diagnosis of PAP is between 39 years and 51 years (1).
According to the pathogenic mechanism, PAP can be classified 
into several forms: congenital (the least common − 1% of 
cases), related to mutations in the Granulocyte-macrophage 
colony-stimulating factor (GM-CSF) receptor or the genes 
underlying surfactant production; primary (idiopathic), 
subclassified as autoimmune, associated with the presence 
of anti-GM-CSF antibodies (90% of cases) or inherited due 
to mutations encoding GM-CSF receptor subunits; and 
secondary, associated with malignancies, infectious diseases 
and exposure to various toxins, chemicals or pharmaceuticals 
with reduced alveolar macrophage number and function 
(1, 2). Imagistically, high-resolution computed tomography 
(HRCT) shows homogeneous ground-glass opacities, well 
demarcated from the normal parenchyma, suggesting a 
geographical pattern in autoimmune PAP. In contrast, a diffuse 
pattern is present in secondary PAP (3). The crazy paving 
appearance is also more frequent in autoimmune PAP (2, 3).
In about 75% of cases, the diagnosis is made by bronchoalveolar 
lavage (BAL) (gold standard), which reveals a characteristic 
cloudy, milky-white bronchial aspirate due to alveolar filling with 
positive periodic acid-Schiff (PAS) material (1–12). In selected 
cases, the diagnosis is made by lung biopsy (1–4).
Treatment aims to improve the patient’s quality of life by 
improving symptoms. In cases of moderate/severe primary or 
secondary PAP, but not congenital (2), the first-line treatment 
is whole lung lavage (WLL), which effectively removes 
excessive surfactant (1–6, 10, 11). In asymptomatic cases, 
follow-up is sufficient, with spontaneous remissions reported 
in the literature (1, 7–9, 11). In most cases, the impairment 
of alveolar surfactant clearance is caused by a GM-CSF-
dependent reduction of cholesterol in alveolar macrophages 
(2, 6). Currently, as an alternative to WLL, recombinant GM-
CSF (a cytokine with a particularly important role in combating 
viral, bacterial or fungal lung infections) or rituximab is used 
as inhaled or subcutaneous therapy with promising results 
(1–4, 7, 8, 10–12).

Clinical problems – differential diagnosis

We present a clinical case of a 38-year-old male from 
an urban area, who is an active smoker (20 packs/year), 
occasional alcoholic, with no known hereditary, collateral and 
personal pathological history. Following the performance of 
a native chest computed tomography, he was redirected in 
April 2024 from a pulmonology clinic in western Romania 
to our pulmonology clinic of the Clinical Hospital Dr. 
‘Victor Babeș’ Timișoara for further investigations and  
specialised treatment.
During an initial presentation at our clinic, the patient was 
already diagnosed with idiopathic pulmonary fibrosis (IPF) by 
another specialised clinic, where he was treated with systemic 
corticosteroids. On admission to the ward, the patient complained 
of progressive dyspnoea on minimal or moderate exertion, 
associated with transient cough with sero-mucous, gelatinous 
expectoration, asthenia and fatigue. He also complained that 
symptoms were worsened over the last 2 months, without any 
improvement under corticosteroid therapy. Anamnestically, the 
patient reports that in recent years, he has worked seasonally 
in agriculture field in Italy, where he was exposed to various 
chemicals, insecticides, sawdust and synthetic fertilisers, 
though he was not able to mention their names. On objective 
examination, the patient was normotensive, afebrile, with a 
body max index (BMI) of 21  kg/m2 and cyanotic skin; Blood 
preasure (BP) = 124/78 mmHg, Heart rate (HR) = 78 beats per 
minute (bpm) and pulmonary stethoscopy revealed a bilaterally 
vesicular murmur and diffuse ‘velcro’ crackles in both lung 
fields, SpO2 = 87% spontaneous, at rest.
From a biological point of view, all parameters are within 
normal limits and without inflammatory markers. HRCT of 
the native chest is performed. Compared with the initial 
Computed Tomography (CT) scan (Figure 1), it suggests a 
stable imaging appearance, with the persistence of diffuse 
ground-glass opacities and extensive plaques of pulmonary 
condensation, with a mixed alveolar-interstitial pattern 
and mosaic appearance of bilateral crazy-paving, without 
overadded enlarged lesions.
From a functional respiratory point of view, spirometry 
with bronchodilation is performed with borderline normal 
parameters, subject to insufficient post-bronchodilator 
respiratory effort (Forced Vital Capacity (FVC) = 89%–89%, 
Forced Expiratory Volume in 1 second (FEV1) = 85%–80%, 
FEV1/FVC = 0.79–0.74, Forced Expiratory Flow at 25-75% of 
FVC (FEF25–75) = 71%–66%). A carbon monoxide diffusion 
test is also performed, which showed a moderate decrease 
in the gas transfer factor across the alveolar–capillary 
membrane (Diffusing capacity of the Lungs for Carbon 
monoxide - corrected (DLCOc) =  47%, Transfer Coefficient 
for Carbon monoxide - corrected (KCOc) = 65% of predicted), 
and body plethysmography reveals a restrictive syndrome 
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Figure 1. Computer tomography was performed initially.

due to parenchymal damage (Residual Volume (RV) = 48%; 
Total Lung Capacity (TLC ) = 76%, Vital Capacity (VC) = 55% 
of predicted).
At this point, we considered several differential diagnoses. 
First, we re-evaluated the diagnosis of IPF (1, 2) with which 
the patient was diagnosed before presentation to our clinic, 
for which he underwent treatment with high-dose systemic 
corticosteroid therapy without clinical or imaging improvement 
under treatment. Given the long smoking history and even 
the context of occupational exposure, bronchioloalveolar 
carcinoma was considered (1, 4), although the clinical picture 
does not suggest a consumptive syndrome. Eosinophilic 
pneumonitis (1) may also be discussed, given the patient’s age 
and HRCT imaging appearance, but this diagnosis is unlikely 
considering the clinical and biological picture of the patient. 
Imagistically, one may even consider cardiogenic pulmonary 
oedema (1, 3, 4, 8, 12), but the absence of suggestive 
symptoms and the cardiologic consultation performed during 
hospitalisation exclude any doubt. Also, by HRCT imaging, we 
may suspect tuberculosis or an opportunistic infection such 
as those with Pneumocystis jirovecii, Nocardia or Mycoplasma 
(1–4, 6, 8). However, the clinical picture and laboratory findings 
do not indicate an infectious process. Moreover, in this regard, 
a test for human immunodeficiency virus (HIV) was performed 
and test result was negative. An alveolar haemorrhage (1, 4, 
8) can also be discussed imaging-wise, but again, the patient 

does not present haemoptysis or other blood exteriorisation, 
and the biological picture is not altered. Respiratory distress 
syndrome (1, 8) can be clinically excluded, given the long time 
since the onset of symptoms. Other differential diagnoses 
that we consider at this point with this patient could be 
hypersensitivity pneumonitis, alveolar proteinosis, sarcoidosis, 
acute silicosis and even a pulmonary drug reaction (1).

Results of clinical findings

Following clinical, biological, functional and imaging 
data, we decided to perform an exploratory video-
bronchoscopy procedure under local anaesthesia, with 
BAL and bronchial aspirate for bacteriological and fungal 
examination. The result of procedure suggests the 
presence of Staphylococcus epidermidis about 15%, for 
which antibiotic treatment is initiated according to the 
antibiogram. Following BAL, about 100  mL of opaque, 
cloudy-foamy physiological serum is recovered, and 
the result suggests paucicellular BAL, without tumour 
cells, frequent lipoprotein corpuscles of various sizes, 
suggestive of alveolar proteinosis (Figures 2 and 3).
Thus, it is decided to perform therapeutic WLL using a high-
frequency vibration vest, which is used for intrapulmonary 
mobilisation of the lavage fluid under selective intubation. 
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advised to avoid chemicals, sawdust, synthetic fertilisers 
and insecticides at work, with an evaluation of changing the 
workplace, as well as influenza and pneumococcal vaccination 
and is recalled every 3 months for pulmonology re-evaluation.
At 3 months post-procedure, the patient presents for follow-
up. From the clinical point of view, we observed a significant 
improvement: no dyspnoea, no cough, SpO2  =  99% 
spontaneously. Normal colour of the integuments and 
mucosae, lung objective, stetacustic vesicular murmur present 
bilaterally, without overadded rallies. From the functionally 
respiratory point of view, spirometry showed significantly 
improved bronchodilation (FVC = 115%–113%, FEV1 = 95%–
102%, FEV1/FVC  =  07–0.74, FEF25–75  =  73%–77%), 
oscillometry within normal limits, and the gas transfer factor 
through the pulmonary alveolar–capillary membrane also 
markedly improved (DLCOc = 83% of predicted, KCOc = 94% 
of predicted). In addition, imaging results suggest quasi-
complete remission of previous pulmonary changes (Figure 7).

Figure 3. Macroscopic visualisation of BAL fluid. BAL, bronchoalve-
olar lavage.

Figure 4. Recovered BAL fluid post-left WLL (left to right). BAL, 
bronchoalveolar lavage; WLL, whole lung lavage.

Figure 5. Recovered BAL fluid post right WLL (left to right). BAL, 
bronchoalveolar lavage; WLL, whole lung lavage.

Figure 6. Computer tomography performed 4 weeks after left WLL. 
WLL, whole lung lavage.

Figure 2. Microscopic visualisation of BAL fluid. BAL, bronchoalve-
olar lavage.

Initially, the left lung is lavaged by the instillation of 17 L of 
physiological saline prewarmed to 37°C (Figure 4). After 
30  days, the right lung is lavaged by instillation of 20  L of 
physiological saline prewarmed to 37°C (Figure 5), with 
recovery of 16.8 L and 19.8 L of characteristic milky fluid, which, 
as the lavage proceeds, becomes clear, with subsequent 
aspiration of the remaining amount bronchoscopically. 
The primary complications of WLL included fever (18%), 
hypoxaemia (14%), wheezing (6%), pneumonia (5%), pleurisy 
(3.1%) and pneumothorax (0.8%) (5). Fortunately, this case 
proceeded without intra- or postprocedural adverse events.
After performing the first WLL of the left lung, although 
the patient’s condition improved considerably, clinically by 
maintaining oxygen saturations above 95% spontaneously 
and significant improvement of symptoms, which was also 
supported by the partial resolution of the initial imaging 
changes in the left lung (Figure 6), however, when performing 
the functional respiratory explorations after the left WLL, it 
was interesting that both spirometric parameters and Diffusing 
Capacity of the Lungs for Carbon Monoxide (DLCO) decreased 
(DLCOc  =  41%, KCOc  =  70%). After performing the two 
total lung lavages, the patient is counselled to quit smoking, 
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However, although the current clinical picture is significantly 
improved, contrary to medical recommendations, the patient 
continues to smoke and to be exposed to a toxic environment 
at work, a possible trigger of this pathology; thus, the long-
term evolution could be jeopardised.

Discussions

Despite radiologically extensive alveolar infiltrates, up to one-
third of patients are asymptomatic or present with non-specific 
symptoms (4, 6). The disease usually begins insidiously, with 
progressive exertional dyspnoea, sometimes associated with 
a non-productive cough or productive gelatin-producing cough 
(1, 2, 4, 13). Thus, the clinical picture often points to other 
pathologies, which delay the diagnosis and prognosis of this 
condition. In more advanced stages of the disease, hypoxaemic 
respiratory failure sets in, which associates pulmonary fibrosis 
and secondary infections, and failure to diagnose it correctly 
may lead to ineffective treatments with worsening of the 
patient’s condition. In these cases, performing BAL as early as 
possible is important to establish the diagnosis, which guides 
the clinician based on the lavage fluid’s specific opaque/lactic 
macroscopic appearance (2, 3, 6, 7, 10, 11).
From a respiratory functional point of view, as in our case, 
PAP spirometry may be unchanged in up to one-third of cases 

(2–4). However, studies show that restriction is the most 
common presentation, and the DLCO value correlates with 
disease severity (1, 3, 4, 8).
Although this pathology does not consider age, socio-
economic status or geographical location, it has been observed 
that PAP is more frequent in smokers (53%–85% of patients 
diagnosed with PAP). However, no causal link between 
smoking and the production of anti-GM-CSF antibodies has 
been proven (1, 10). It appears that smoking patients require 
twice as many total lung lavages as non-smokers, which 
underlines the importance of smoking cessation counselling 
in these patients. At the same time, secondary infections 
are not uncommon in this pathology; thus, influenza and 
pneumococcal vaccination are essential (11).
Not infrequently, the patient’s behaviour concerning risk factors 
is closely related to the intensity of symptoms. Thus, as in the 
presented case, when therapeutic intervention is given and 
the patient’s symptomatology improves, there is a risk that the 
patient will not follow the doctor’s indications and will continue 
with harmful habits, which will not have favourable effects 
over time. In this situation, although WLL has a 5-year survival 
prognosis of 95%, complementary methods such as targeted 
therapies may be considered, or even lung transplantation in 
fibrosing forms of the disease (1, 2).
As mentioned, the autoimmune form comprises about 90% 
of cases (1, 2, 4, 6, 8, 10, 14), so when we suspect an 

Figure 7. Computer tomography performed 3 months after both WLL. WLL, whole lung lavage.
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autoimmune PAP, the high serum GM-CSF autoantibody is 
necessary and suggestive for diagnosis (1, 3, 6, 14). At the 
same time, in secondary causes, these antibodies are not 
present (1). Unfortunately, although still after performing the 
first WLL, patient was recommended and even referred to 
a medical centre where he can perform this analysis. Due 
to non-compliance, the patient has not yet performed it. 
However, we also have to balance secondary causes that 
may be involved in the pathogenesis of the disease when 
they exist. Thus, secondary causes include haematological 
neoplasms or primary immunodeficiency diseases (1, 2, 4, 
6, 7, 11), but also the inhalation of toxic substances such as 
inorganic dust (aluminium, cement, silicon, titanium, indium), 
agricultural organic dust, fertilisers, sawdust and chlorine 
vapours, as well as cleaning products, gasoline/oil, nitrogen 
dioxide, paint and synthetic plastic vapours (1, 3, 6, 11).
In this syndrome, we find both an exaggerated surfactant 
production and a deficient surfactant clearance (1, 2). Thus, 
in moderate or severe cases, WLL remains the primary 
treatment because it effectively removes the accumulated 
surfactant. However, in up to 50% of cases, the procedure 
will be repeated, with an average duration of effect of about 
15 months (1, 2, 5). According to one review, within 5 years, 
70% of patients required a second WLL (1). However, as we 
also observed in our case, although the symptomatology 
improves shortly after WLL clinically, both the imaging 
resolution of lung lesions and the improvement of parameters 
peaked after a more extended period, 3 months post-WLL.
An important aspect in the PAP picture is tuberculosis 
superinfection, considering the high incidence of this pathology 
in Romania. Although it is a rare association, there are several 
case reports in the literature demonstrating the association 
between these two pathologies, even a few years after the initial 
diagnosis of PAP. A possible explanation for the association 
of tuberculosis in these patients could be the nosocomial 
transmission through bronchoscopies or total lung lavage, 
procedures that could represent a risk factor for PAP patients. 
In addition, the impaired alveolar macrophage function through 
GM-CSF deficiency that occurs in PAP may predispose the 
patient to tuberculosis superinfection, which emphasises the 
importance of monitoring PAP patients in this direction (15–17).
Clinical and imaging follow-up depend on the form of the 
disease, severity of symptoms and response to treatment. A 
retrospective study that followed 25 patients with PAP showed 
that follow-up periods ranged from 2 months to 96 months, with 
a median of 38  months (18). Although there is no universal 
protocol regarding imaging follow-up of PAP patients, clinical 
studies suggest that after a WLL, most centres perform a chest 
CT and evaluate lung function in the first 1–8 months (5, 19).
Last but not least, this syndrome requires a multidisciplinary 
team (1) including pulmonologists, bronchologists, radiologists, 
pathologists, anesthesiologists, thoracic surgeons, cardiologists, 

specialised nurses and respiratory physiotherapists, of course, 
in a medical centre that has the medical equipment necessary 
to perform WLL (14).

Case particularity
A particularity would be the data that may suggest a secondary 
PAP. Although this form of PAP is very rare, about 4% of the 
cases (1, 13), from the patient’s history, we learn that at work, 
he has significant occupational exposure to specific factors 
proven to trigger secondary PAP such as synthetic fertilisers, 
sawdust, insecticides and other chemicals. The only proven 
durable therapy in these cases is to remove the patient from 
the harmful environment (1, 3). At the same time, the onset 
of the symptoms occurred when he was abroad at work, with 
worsening symptoms during the service, which made him 
present to the doctor upon his return home. A further argument 
favouring the secondary cause would be the mixed cellularity 
in the lavage fluid. By comparison, in the autoimmune form, 
the cellularity is predominantly lymphocytic (1).

Conclusions

Although knowledge about this pathology has developed 
spectacularly, significant diagnostic difficulties remain, most 
frequently due to the non-specific clinical and biological 
picture. Thus, treatment is delayed and the patient’s condition 
deteriorates if not referred to a medical centre with the 
necessary diagnostic and treatment measures available.
Also, when we suspect a secondary PAP, a fundamental 
element is to identify the cause, and if it is an avoidable factor, 
it is very important to exclude the patient’s contact with it and 
limit the associated harmful behaviours. However, in some 
situations, seemingly simple decisions such as changing jobs 
to avoid exposure to harmful substances or quitting smoking 
are complex challenges that are inevitably part of the picture 
of this pathology.

Funding

None.

Author’s contributions

Conceptualization, P.E, C.F.A. and O.C.; investigation and 
literature review P.E, T.E.; writing—original draft preparation, 
P.E., T.E and O.C.; writing—review and editing, P.E., C.F.A. 
and O.C.; figures, P.E., T.E.; supervision, T.E. and O.C. All 
authors have read and agreed to the published version of the 
manuscript.



94

Pneumologia

Conflicts of interest

The authors declare no conflict of interest.

Institutional review board statement

Not applicable.

Informed consent statement

Informed consent was obtained from all subjects involved in 
the study. No informed consent was necessary.

Data availability statement

Data used to support the findings of this study are available 
from the corresponding author upon request.

References

1.	 Carrington JM, Hershberger DM. Pulmonary Alveolar 
Proteinosis. 2023 Jul 25. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2025 Jan–. PMID: 
29493933.

2.	 Trapnell BC, Nakata K, Bonella F, Campo I, Griese M, Hamilton J, 
et al. Pulmonary alveolar proteinosis. Nature Reviews Disease 
Primers. 2019;5(1): 16. [Accessed 7th March 2019]. doi:10.1038/
s41572-019-0066-3.

3.	 Suzuki T, Trapnell BC. Pulmonary alveolar proteinosis syndrome. 
Clinics in Chest Medicine. 2016;37(3): 431–440. doi:10.1016/j.
ccm.2016.04.006.

4.	 Borie R, Danel C, Debray MP, Taille C, Dombret MC, Aubier M, 
et al. Pulmonary alveolar proteinosis. European Respiratory 
Review: An Official Journal of the European Respiratory Society. 
2011;20(120): 98–107. doi:10.1183/09059180.00001311.

5.	 Campo I, Luisetti M, Griese M, Trapnell BC, Bonella F, Grutters 
J, et al. Whole lung lavage therapy for pulmonary alveolar 
proteinosis: a global survey of current practices and proce-
dures. Orphanet Journal of Rare Diseases. 2016;11(1): 115. 
[Accessed 31st August 2016]. doi:10.1186/s13023-016-0497-9.

6.	 Kelly A, McCarthy C. Pulmonary alveolar proteinosis syndrome. 
Seminars in Respiratory and Critical Care Medicine. 2020;41(2): 
288–298. doi:10.1055/s-0039-3402727.

7.	 Khan A, Ritesh A. Pulmonary alveolar proteinosis. Respiratory 
Care. 2011;56(7): 1016–1028. doi:10.4187/respcare.01125.

8.	 Salvaterra E, Campo I. Pulmonary alveolar proteinosis: 
from classification to therapy. Breathe (Sheffield, England). 
2020;16(2): 200018. doi:10.1183/20734735.0018-2020.

9.	 Wang T, Lazar CA, Fishbein MC, Lynch JP 3rd. Pulmonary 
alveolar proteinosis. Seminars in Respiratory and Critical Care 
Medicine. 2012;33(5): 498–508. doi:10.1055/s-0032-1325160.

10.	 Kumar A, Abdelmalak B, Inoue Y, Culver DA. Pulmonary alveolar 
proteinosis in adults: pathophysiology and clinical approach. The 
Lancet Respiratory Medicine. 2018;6(7): 554–565. doi:10.1016/
S2213-2600(18)30043-2.

11.	 Jouneau S, Ménard C, Lederlin M. Pulmonary alveolar pro-
teinosis. Respirology (Carlton, Vic.). 2020;25(8): 816–826. 
doi:10.1111/resp.13831.

12.	 Wołoszczak J, Wrześniewska M, Hrapkowicz A, Janowska K, 
Szydziak J, Gomułka K. A comprehensive outlook on pulmo-
nary alveolar proteinosis – a review. International Journal of 
Molecular Sciences. 2024;25(13): 7092. [Accessed 28th June 
2024]. doi:10.3390/ijms25137092.

13.	 Iftikhar H, Nair GB, Kumar A. Update on diagnosis and treat-
ment of adult pulmonary alveolar proteinosis. Therapeutics and 
Clinical Risk Management. 2021;17: 701–710. [Accessed 10th 
August 2021]. doi:10.2147/TCRM.S193884.

14.	 McCarthy C, Carey BC, Trapnell BC. Autoimmune pulmonary 
alveolar proteinosis. American Journal of Respiratory and 
Critical Care Medicine. 2022;205(9): 1016–1035. doi:10.1164/
rccm.202112-2742SO.

15.	 Fildan AP, Toma CL, Tofolean D, Balteanu M, Dantes E. 
Overlapping tuberculosis in a patient with pulmonary alveolar 
proteinosis. Acta Medica Mediterranea. 2016, 32:1021–1025.

16.	 Tekgül S, Bilaceroglu S, Ozkaya S, Coskun A, Komurcuoglu B, 
Cirak AK. Pulmonary alveolar proteinosis and superinfection 
with pulmonary tuberculosis in a case. Respiratory Medicine 
Case Reports. 2012;5: 25–28. doi:10.1016/j.rmedc.2011.11.003.

17.	 Bai H, Meng ZR, Ying BW, Chen XR. Pulmonary alveolar pro-
teinosis complicated with tuberculosis: a case report. World 
Journal of Clinical Cases. 2021;9(17): 4400–4407. doi:10.12998/
wjcc.v9.i17.4400.

18.	 Da Nam B, Kim TJ, Chung MP, Chung MJ, Kim TS, Lee KS. 
CT findings in pulmonary alveolar proteinosis: serial chang-
es and prognostic implications. Journal of Thoracic Disease. 
2018;10(10): 5774–5783. doi:10.21037/jtd.2018.09.86.

19.	 Alfaro T, McCarthy C, Bonella F, Bendstrup E, O’Callaghan M. 
Summary for clinicians: ERS guidelines on pulmonary alveolar 
proteinosis. Breathe (Sheffield, England). 2025;21(2): 240224. 
[Accessed 13th May 2025]. doi:10.1183/20734735.0224-2024.


	NumCit_1
	NumCit_2
	NumCit_3
	NumCit_4
	NumCit_5
	NumCit_6
	NumCit_7
	NumCit_8
	NumCit_9
	LE_Fixed_2
	NumCit_10
	NumCit_11
	NumCit_12
	NumCit_13
	NumCit_14
	NumCit_15
	NumCit_16
	NumCit_17
	NumCit_18
	NumCit_19
	NumCit_20
	NumCit_21
	NumCit_22
	NumCit_23
	NumCit_24
	NumCit_25
	NumCit_26
	NumCit_27
	NumCit_28
	NumCit_29
	NumCit_30
	NumCit_31
	NumCit_32
	NumCit_33
	NumCit_34
	NumCit_35
	NumCit_36
	NumCit_37
	NumCit_38
	NumCit_39
	NumCit_40
	NumCit_41
	NumCit_42
	NumCit_43
	NumCit_44
	NumCit_45
	REF_1
	LE_Fixed_3
	REF_3
	REF_4
	REF_5
	REF_6
	REF_7
	REF_8
	REF_9
	REF_10
	REF_11
	REF_12
	REF_13
	REF_14
	LE_Ignored_1
	REF_17
	REF_18
	REF_19

