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Abstract

Introduction: Respiratory diseases, including infectious and non-infectious complications are com-
mon among patients with human immunodeficiency virus (HIV) infection. We aimed to determine 
the performance of fiberoptic bronchoscopy (FOB), bronchoalveolar lavage, and transbronchial lung 
biopsy in HIV-infected patients. 
Material and methods: The current retrospective study was performed in Masih Daneshvari Hos-
pital, Tehran, Iran, from January 2003 to March 2017. Patients with HIV infection and 836 episodes 
of respiratory manifestations were selected. Indications, outcomes as well as results and complications 
of bronchoscopy were extracted. Performance of bronchoscopy to determine definite etiology and its 
ability to rule out other differential diagnoses were evaluated. 
Results: The indications of FOB were found in 289 subjects (34.6%) with respiratory diseases, of whom 
only 220 patients had undergone the procedure. Bronchoscopy confirming a final diagnosis was found 
in 87 (39.5%) patients and a diagnostic benefit was noted for minimum 66.7% of the subjects. Diag-
nostic ability of bronchoscopy was higher in patients suspected of pneumocystis jiroveci pneumonia 
(PJP), tuberculosis (TB), cytomegalovirus (CMV) pneumonitis, and in cases with ground-glass opac-
ity and diffuse lung infiltrates (p-value: 0.003 and 0.035, respectively), and lower for subjects demon-
strating reticulonodular infiltrations and right middle and lower lobes involvement (p-value: 0.008, 
0.005, and 0.045, respectively). Procedure-related complications were reported in five subjects. 
Conclusions: FOB is a significantly advantageous and safe procedure in HIV-infected patients. Its diag
nostic yield is higher in patients with ground-glass opacity and diffuse infiltration in chest computed 
tomography scan.
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dications for biopsy and FOB as well as FOB complications 
were recorded. 

Definitions 
These criteria were used to classify for final diagnosis as 

‘definite’ or ‘probable’ in the current study:
Community-acquired pneumonia (CAP) and lung ab-

scess were definite when blood or BAL culture (greater than 
104 CFU/ml) [16] was positive with compatible symptoms 
and imaging. Also, ruling out tuberculosis was necessary. 

Pulmonary tuberculosis (PTB) was confirmed by my-
cobacterial studies. Diagnosis of PTB in patients with gran-
ulomatous reaction in the lung tissue was confirmed when 
other causes were ruled out. 

To confirm pulmonary infections with non-tuberculous 
mycobacteria (NTM), the  last clinical practice guideline 
of the American Thoracic Society (ATS) was used [17]. 

Pneumocystis jiroveci pneumonia (PJP) was confirmed 
based on the presence of P. jiroveci in BAL or lung biopsy 
specimens using special staining or immunohistochemistry 
(IHC) assays. 

Pulmonary aspergillosis was confirmed if: 1. Invasive 
fungal elements were found in lung tissue; 2. BAL fluid ga-
lactomannan index was ≥ 1. 

Cytomegalovirus (CMV) pneumonitis, anthracosis, Kapo-
si sarcoma, interstitial lung diseases, and organizing pneumo-
nia were confirmed by pathological studies. 

Bronchoscopy technique 
Bronchoscopy was performed under general anesthe-

sia with an  injection of  0.02-0.05 mg/kg midazolam and  
0.5 mg/kg propofol. Transoral FOB was conducted using 
an Olympus BFIT 240, after topical instillation of 2 ml lido-
caine 1% in the vocal cord and subglottic area. Normal sa-
line in 20-50 ml aliquots was used to perform BAL. At least 
40 ml of instilled fluid was retrieved. TBLB was performed 
using Olympus cup forceps. All the patients were monitored 
for pneumothorax, hemorrhage, and hypoxemia in recovery 
room for at least two hours after the procedure. 

Performance of fiberoptic 
bronchoscopy 
Performance of bronchoscopy to detect etiology of pulmo-

nary complications was calculated by proportion of  patients 
with confirmatory FOB to the number of patients with definite 
diagnosis for their respiratory problem. Also, FOB ability to 
exclude other differential diagnoses was determined. The po-
tential effects of  HIV situation and treatment, radiographic 
images of the disease, ESR levels, and CD4 lymphocyte counts 
on the performance of bronchoscopy were evaluated. 

Ethical consideration 
The Ethics Committee of NRITLD approved the current 

study protocol. The  research group committed to protect 
the privacy of all included patients. 

Introduction

Since the beginning of the human immunodeficiency vi-
rus (HIV) epidemic, pulmonary complications were a signif-
icant cause of morbidity and mortality among HIV-infected 
patients [1] to such an extent that about 70% of them devel-
oped pulmonary complications in the course of the disease [2]. 
The spectrum of pulmonary manifestations is broad in pa-
tients infected with HIV, including many infectious and 
non-infectious complications [1]. Similar to other immuno-
compromised patients, prompt and accurate detection of the 
etiology of pulmonary infiltrates is essential for accurate and 
specific treatment [3]. A range of non-invasive and invasive 
methods are proposed for this purpose, but the optimal diag-
nostic strategy remains controversial [3, 4]. Fiberoptic bron-
choscopy (FOB) is a frequently used procedure for diagnosis 
and treatment in respiratory medicine. This procedure has 
progressively evolved and expanded, since its first introduc-
tion in 1968 [5, 6]. The yield of FOB and related procedures, 
such as bronchoalveolar lavage (BAL) and transbronchial 
lung biopsy (TBLB) to diagnose HIV-associated opportu-
nistic pulmonary diseases, was evaluated in various previous 
studies [7-14]. Most of these studies were conducted in the 
first decade after beginning of the HIV epidemic in Western 
countries, with different inclusion and exclusion criteria. 

On the other hand, many factors affect the epidemiology 
of  pulmonary diseases in HIV-infected patients, including 
geographical distribution of infectious agents, effective antiret-
roviral therapy, preventive measures etc. [1]. Therefore, due to 
high-rate of  acquired immunodeficiency syndrome (AIDS) 
patients in some developing countries, re-evaluation of diag-
nostic utility of FOB in different settings is necessary [15]. 

The present study aimed at assessing the  performance 
of FOB, BAL, and TBLB in detecting the etiology of pulmo-
nary diseases in HIV-infected patients. 

Material and methods 
Study population 

The current retrospective study was performed in Masih 
Daneshvari Hospital, National Research Institute of Tuber-
culosis and Lung diseases (NRITLD), Tehran, Iran, from Jan-
uary 2003 to March 2017. All HIV-infected patients admit-
ted to the hospital in this period were recruited. Datasheet 
records and hospital information system were reviewed, and 
patients with respiratory complications were selected. Any 
admission due to respiratory complications was considered 
as one “episode”. Re-admission during known pulmonary 
problem as well as second or more admissions were not 
counted. Based on the  results of  laboratory studies, con-
sisting of microbiological investigations, acid-fast staining, 
molecular investigations for mycobacteria, and pleural fluid 
analysis as well as the results of  lung imaging, the patients 
were deemed appropriate candidates for diagnostic FOB. 

Demographic characteristics, bacteriological and patho-
logical results related to samples obtained by FOB, contrain-
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Statistical analysis 

All data were entered into SPSS version 15.0 for statisti-
cal analysis. Descriptive statistics were employed to express 
qualitative variables as frequency and quantitative statistics 
to show quantitative variables as mean and standard devi-
ation. To investigate the  correlation between qualitative 
variables, c2 test was applied. In order to show independent 
effect of determinants on dependent variables, such as diag-
nostic ability of FOB, logistic regression model was applied. 
P-value was considered as ≤ 0.05. 

Results 
In the period of study, 1,416 admissions were recorded 

for 710 cases infected with HIV. Among them, 836 episodes 
of respiratory complications were observed. Mean and me-
dian of CD4 lymphocyte cell count were 90 ± 131 × 106 and 
40 × 106 cells/l, respectively. Thirty-one percent of patients 
with pulmonary complications were new cases of HIV infec-
tion, and 65.6% were ART-naïve. 

In 289 admissions (34.6% of all respiratory complications), 
fiberoptic bronchoscopy was indicated for a  diagnosis ap-
proach. Finally, FOB was performed in 220 admissions. Mean 
age of patients was 38.2 ± 9.7 years old (range, 9-66 years old). 
CD4 lymphocyte cell count ranged from 1 to 880 × 106 cells/l, 
with the  mean of  76 ± 120 × 106 cells/l and the  median of  
30 x 106 cells/l. Demographic characteristics of patients are sum-
marized in Table 1. Table 2 shows the reasons for not performing 
bronchoscopy for 69 patients, despite medical indications. 

Overall performance of fiberoptic 
bronchoscopy 

Definite final diagnosis was established for 135 patients, 
61.4% of all 220 pulmonary cases complicated by HIV in-
fection. FOB was diagnostic in 87 (39.5%) episodes and suc-
cessfully excluded other differential diagnosis in 135 cases 
(61.4%). After combining both abilities, FOB was useful for 
147 patients (66.8%), while in 73 cases (33.2%), FOB did 
not support confirmation of definite diagnosis or rejection 
of other causes. 

No statistically significant correlation with the  diag-
nostic ability of FOB were observed in the duration of HIV 
diagnosis (new vs. known cases), situation of antiretroviral 
therapy, CD4 lymphocyte cell count, and ESR level. 

Correlation between radiology 
and performance of fiberoptic 
bronchoscopy 

Concerning the type and site of pulmonary involvement, 
the  diagnostic ability of  FOB was higher for patients with 
ground-glass opacity and diffuse infiltration compared to 
other patients (p-value: 0.003 and 0.035, respectively). On 
the other hand, FOB was less effective for patients with re-
ticulonodular infiltration, involvement of right middle lobe 

Table 1. Characteristics of 220 episodes of pulmonary com-
plications, for which fiberoptic bronchoscopy was performed 

Parameter n (%) 

Age (years), mean ± SD 38.2 ± 9.7

Sex

Male 184 (83.6)

Female 36 (16.4) 

Risk factor for HIV infection* 

IDU 143 (65.0)

Sexual contact 97 (44.1)

Prison 19 (8.6)

Tattooing 33 (15.0)

Others 14 (6.4)

Unknown 44 (20.0) 

CD4 cell count$

Mean (± SD) 76 ± 120

< 50 114 (63.3)

50-200 49 (27.2)

201-350 12 (6.7)

> 350 5 (2.8) 

HIV diagnosis#

New cases 78 (36.1)

Known cases 138 (63.9) 

ART situation@

ART-naïve 138 (65.7)

Under ART 43 (20.4)

Drug interruption 29 (13.8) 
*Many cases had more than one risk factor for HIV infection. $CD4 count was 
available in 180 episodes. #Missing data: 4. @Missing data: 10. HIV – human 
immune deficiency virus, IDU – intravenous drug user, ART – antiretroviral 
therapy 

Table 2. Reasons for not performing bronchoscopy in 69 cases 
among 289 HIV-infected patients with pulmonary manifesta-
tions 

Reasons n 
% 

of total* 
% 

of group# 

Not requested by physician 12 4.1 –

Patient refusal 18 6.2 –

Medical reasons 39 13.4

Cardiac problems 4 1.4 10.3

Severe hypoxemia 5 1.7 12.8

Positive sputum 
smear for AFB

2 0.7 5.1

Intubation 23 7.9 59

Death before procedure 5 1.7 12.8
*All 289 HIV cases with indication of bronchoscopy. #All 39 cases with medical 
reasons. HIV – human immune deficiency virus, AFB – acid fast bacilli 
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Table 3. Correlation between radiology and diagnostic fiber-
optic bronchoscopy ability among 220 HIV-positive cases 

Radiologic 
pattern 

Diagnostic FOB 
n (%)* 

p-value 
Odds ratio 
(95% CI) 

Lobar infiltration

No 10 (28.6) 
NS 

Yes 75 (41.7) 

Multilobar infiltration

No 6 (28.6) 
NS 

Yes 79 (40.7) 

Cavitary lesion

No 10 (37.0) 
NS 

Yes 75 (39.9) 

Lung mass

No 1 (25.0) 
NS 

Yes 84 (39.8) 

Reticulonodular

No 22 (27.8) 
0.008 

0.447  
(0.246-0.812) Yes 63 (46.3) 

Milliary pattern

No 2 (66.7) 
NS 

Yes 83 (39.2) 

Ground-glass opacity

No 50 (50.0) 
0.003 

2.286  
(1.308-3.994) Yes 35 (30.4) 

Site of involvement 

Left upper lobe

No 13 (41.9) 
NS 

Yes 72 (39.1) 

Lingula

No 7 (31.8) 
NS 

Yes 78 (40.4) 

Left lower lobe

No 24 (36.4) 
NS 

Yes 61 (40.9) 

Right upper lobe

No 13 (38.2) 
NS 

Yes 72 (39.8) 

Right middle lobe

No 10 (21.7) 
0.005 

0.348  
(0.162- 0.747) Yes 75 (44.4) 

Right lower lobe

No 13 (27.1) 
0.045 

0.490  
(0.242-0.993) Yes 72 (43.1) 

Diffuse

No 41 (48.2) 
0.035 

1.821  
(1.041-3.187) Yes 44 (33.8) 

*Details of imaging pattern was not available for 2 cases. FOB – fiberoptic 
bronchoscopy, HIV –  human immunodeficiency virus, CI – confidence interval, 
NS – no significant 

and right lower lobe compared to other patients (p-value: 
0.008, 0.005, and 0.045, respectively). Table 3 demonstrates 
a correlation between radiology and bronchoscopy ability to 
determine the diagnosis. 

Performance of fiberoptic 
bronchoscopy in confirming specific 
diagnosis 

The most common causes of  final diagnosis included 
PJP, tuberculosis, CAP, and CMV pneumonitis. Concerning 
PJP, diagnosis was confirmed by FOB in 43 of 81 cases who 
were suspected of PJP. In 22 cases, pneumocystis was found 
in BAL specimens, of which lung biopsy was performed in 
17 of cases; all other were PJP consistent, except 1 patient.  
In 21 other cases, only lung biopsy was confirmative, al-
though the results of BAL specimens for thirteen cases were 
not observed, but eight patients with confirmatory patho-
logic studies had negative IHC for pneumocystis in BAL 
specimens (one of them was diagnosed by TBLB in the sec-
ond bronchoscopy). 

Among 41 confirmed cases of  tuberculosis, confirma-
tion of diagnosis was made by FOB in 29 patients (70.7%); 
21 episodes were evaluated with positive results of  Myco­
bacterium tuberculosis from BAL, 4 cases from biopsy 
samples (granuloma and other causes were excluded), and  
4 positive cases were assessed based on post-bronchoscopy 
sputum. 

Although, the  aim of  bronchoscopy was the  exclusion 
of other causes in the setting of atypical presentation, bac-
teriological study of BAL specimens was positive in 11 cases 
revealing community acquired pneumonia, giving 55% of all 
and 64.7% of  bacteriologically confirmed cases. Moreover, 
11 proved cases of  CMV pneumonitis were confirmed by 
bronchoscopy and histological examination.

Concerning non-infectious etiologies of  pulmonary 
complications, 2 cases of  organizing pneumonia was sup-
ported by FOB. For two patients, the first with lung fibrosis 
and the  second with tracheoesophageal fistula, fiberoptic 
bronchoscopy was unproductive, and a  confirmation was 
made during open-lung biopsy and rigid bronchoscopy, re-
spectively. Table 4 shows the performance of FOB in confir-
mation of specific diagnosis in detail. 

Pathologic studies 

Biopsy of tissue specimen (lung biopsy) was conducted 
for 98 patients during bronchoscopy. Thirteen of  220 cas-
es had a  contraindication for bronchoscopic lung biopsy. 
Seven of them had a profound thrombocytopenia (less than  
50 × 109/l), three patients were severely hypoxemic, and 
three patients presented severe pulmonary hypertension. 
Pathologic studies were diagnostic for 52 (53% of all) biop-
sy specimens. Lung tissue biopsy was performed in 24 cases 
suspected of TB, seven of them showed granuloma (24.1% 
of confirmed cases of TB). Table 5 shows details of patho-
logical results. 
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Repeated bronchoscopy 

For 4 patients, FOB was repeated during the  same  
episode of admission. The purpose of doing the second FOB 
was taking biopsy specimens from lung tissue. Two of these 
specimens were diagnostic, including one PJP and another 
PJP with concomitant CMV pneumonitis. For two other 
cases, a repetition of FOB did not increase diagnostic yield. 

Complications 

During 224 FOB procedures, there were 5 episodes 
of complications, including 3 incidents of pneumothorax, and 
2 episodes of bleeding. One episode of bleeding led to intuba-
tion and finally to death. Age, radiologic pattern, or site of pul-
monary involvement, and CD4 lymphocyte cell count did not 
have any significant correlation with the incidence of compli-
cation related to FOB. Although, the rate of complications was 
higher in the  procedures with lung biopsy than procedures 
with BAL alone (4.1% in comparison with 0.8%), this differ-
ence was not statistically significant (p = 0.172). 

Diagnostic studies on specimens 

Table 6 shows yields of  different diagnostic studies on 
samples taking by FOB. 

Table 4. Yield of fiberoptic bronchoscopy to confirm final diagnosis, classified by specific causes 

Diagnosis 
Total*, 

n 
Confirmed  

by all tools, n

Confirmed by FOB 

n Proportion to all (%) Proportion to confirmed (%) 

Infectious 

CAP 20 17 11 55.0 64.7 

Aspiration pneumonia 1 0 0 0 –

Lung abscess 1 1 0 0 0 

Septic emboli 2 1 0 0 0 

Pulmonary tuberculosis 65 41 29 44.6 70.7 

PJP 81 43 43 53.0 100.0 

NTM 2 2 2 100.0 100.0 

Aspergillosis 3 2 2 66.6 100.0 

Actinomycosis 2 2 0 0 –

Nocardiosis 2 2 1 50.0 50.0 

CMV pneumonitis 13 11 11 84.6 100.0 

Influenza 1 0 0 0 – 

Non-infectious 

Anthracosis 4 4 4 100.0 100.0 

Kaposi sarcoma 1ß 0 0 0 –

ILD 1 1# 0 0 0 

Organizing pneumonia 3 3 2 66.6 66.6 

Tracheoesophageal fistula 1 1¥ 0  0 0 
*Sum of possible and definite cases. ßKaposi sarcoma confirmed by skin biopsy, after excluding other causes of pulmonary infiltration considered as Kaposi sarcoma 
involvement, but lung biopsy was inconclusive. #Confirmed by open-lung biopsy. ¥Confirmed by rigid bronchoscopy. FOB – fiberoptic bronchoscopy, CAP – community 
acquired pneumonia, PJP – pneumocystis jiroveci pneumonia, NTM – non-tuberculosis mycobacteria, CMV – cytomegalovirus, ILD – interstitial lung diseases 

Table 5. Pathologic evaluations of  lung tissue samples ob-
tained by fiberoptic bronchoscopy in 98 HIV-infected pa-
tients 

Pathologic diagnosis n (%) 

Anthracosis 4 (4.1) 

Consistent with PJP 29 (29.5) 

Granulomatous reactions 7 (7.1)

Without necrosis 6

With necrosis 1 

CMV cytopathic changes 2 (2.0) 

Organizing pneumonia 1 (1.0) 

Combined patterns 9 (9.2)

PJP + CMV 7

PJP + CMV + organizing pneumonia 1

Granulomatous reaction + CMV 1

Non-specific* 37 (37.7) 

Suboptimal specimen 9 (9.2) 

Total 98 
*Non-diagnostic patterns including inflammation, chronic inflammation, 
necrosis, etc. FOB – fiberoptic bronchoscopy, HIV – human immune deficiency 
virus, PJP – pneumocystis jiroveci pneumonia, CMV – cytomegalovirus 
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Discussion 
In the  current retrospective study, bronchoscopy con-

firmed a final diagnosis in 39.5% of the patients undergoing 
the procedure. If its role in excluding other common proba-
ble etiologies is considered, it can be said that FOB had a dia
gnostic benefit for minimum 66.7% of the subjects. Previous 
studies demonstrated a  wide range of  diagnostic yield for 
bronchoscopy in HIV-infected patients from 38% to 82.4% in 
different settings [10, 11, 13, 14, 18-20]. Most of these studies 
were conducted in the first decade of HIV epidemic, in West-
ern countries with different inclusion and exclusion criteria. 
Just few of them contained more than 100 patients [14, 18, 
20]. It is important to consider that the efficacy of FOB is not 
restricted to its ability to confirm diagnosis. In many cases, 
ruling out of some important differential diagnoses such as 
TB is minimally of  equal importance. Majority of previous 
studies did not consider this aspect of FOB usefulness. 

The current study evaluations indicated that although 
some patients were eligible candidates for bronchoscopy, 
the clinicians did not request it (n = 12) or some problems 
prevented them from it (Table 2). In 18 episodes, the pa-
tients refused to undergo the  procedure. With respect to 
patient’s right to freely choose and decide on health ser-
vices, this rate may decrease if clinicians devote more time 
to clarify the process of FOB and its advantages in the man-
agement of pulmonary diseases. If pre-bronchoscopy spu-
tum smears were positive for acid fast bacilli, but FOB 
was still necessary to rule out other probable concomitant 
causes, the  procedure can be postponed for few days to 
decrease the risk of contamination. It is possible for some 
pulmonary infections such as PJP that the chance of micro-
organism isolation is not affected by few days of empirical 
therapy [21]. Also, bronchoscopy can be carried out by ex-
perts in the intensive care unit (ICU) for intubated patients 
with careful monitoring [22]. The risks and benefits of this 

procedure should be carefully considered in mechanically- 
ventilated patients [5]. 

Diagnostic utility of  FOB was higher among patients 
with ground glass opacity and diffuse infiltrates in imaging 
studies. This relationship may be justified by higher likeli-
hood of PJP among such patients and high ability of FOB 
to detect it [23, 24]. There was no rational explanation for 
inefficacy of FOB in patients demonstrating reticulonodular 
infiltrates and right middle and lower lobes involvement. 

Yield of bronchoscopy was not equal for different pul-
monary diseases. Among infectious processes, patients with 
PJP, TB, CMV pneumonitis, and CAP (atypical cases with 
difficulty to differentiate them from TB) had higher gain 
from FOB. Kennedy et al., compared yield of bronchosco-
py between HIV-infected and uninfected patients suspected 
of TB and did not find any differences [12]. They and other 
authors found that BAL can improve and accelerate the di-
agnosis of PTB in HIV-infected patients [12, 18, 25]. 

In the current study, lung biopsy was diagnostic among 
24.1% of the TB confirmed cases. In one study, TBLB pro-
vided the highest yield for an earlier diagnosis of TB among 
all bronchoscopic specimens [26]. As pathologic sampling 
was not performed for all the subjects suspected of TB, its 
contribution to the diagnosis of TB cannot be justified. 

Although polymerase chain reaction (PCR) for the de-
tection of M. tuberculosis was performed on 115 BAL speci
mens, it was the exclusive route of diagnosis in one patient 
only. Concerning high cost, little benefit, and possibility 
of false positive result, routine PCR for M. tuberculosis is not 
rational. It can be performed for samples containing acid fast 
bacilli in order to differentiate TB from NTM. 

Previous studies showed high utility for BAL in the di-
agnosis of PJP [9, 14], and some of them recommended that 
TBLB should be reserved for selected cases and not per-
formed routinely [9]. There were minimum eight patients, 
that despite IHC-negative BAL specimens were pathologi-

Table 6. Yields of different diagnostic tests on samples taking by fiberoptic bronchoscopy among 220 episodes of pulmonary 
complications in HIV-infected patients 

Diagnostic tests n Positive, n (%) Clinically important, n (%)* Main route of diagnosis, n (%)* 

Bacteriology of BAL 183 35 (19.1) 33 (94.2) 15 (42.8) 

Fungal culture of BAL 181 7 (3.9) 2 (28.5) 0 

BAL GM 49 7 (14.2) 2 (28.5) 2 (28.5) 

BAL IHC for PJP 110 22 (20.0) 22 (100.0) 22 (100.0) 

BAL smear for AFB 213 17 (8.0) 17 (100.0) 15 (88.2) 

BAL culture for M. TB 174 16 (8.7) 16 (100.0) 6 (37.5) 

BAL PCR for M. TB 115 7 (6.1) 6 (85.7)¥ 1 (14.3) 

PBS for M. TB 89 10 (11.2) 10 (100.0) 4 (40.0) 

BAL PCR for CMV 40 29 (72.5) 2 (6.8) 0 

TBLB 98 52 (53.0)# 52 (100.0) 38 (73.0) 
*Percentage of positive results. ¥One false positive result. #Other than non-specific or sub-optimal specimens. FOB – fiberoptic bronchoscopy, HIV – human immune 
deficiency virus, BAL – bronchoalveolar lavage, GM – galactomannan, IHC – immunohistochemistry, PJP – pneumocystis jiroveci pneumonia, AFB – acid fast bacilli,  
M. TB – Mycobacterium tuberculosis, PCR – polymerase chain reaction, PBS – post-bronchoscopy sputum, CMV – cytomegalovirus, TBLB – transbronchial lung biopsy 
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cally confirmed for PJP. Also, eight patients had concomitant 
PJP and CMV, which the  latter was exclusively diagnosed 
by a pathologic analysis. These two groups contained 37.2% 
of all confirmed cases of PJP. Based on these results, it may be 
sensible to recommend biopsy for every HIV-infected patient 
suspected of PJP. 

CMV PCR result was positive in 29 BAL specimens 
(72.5% of  all specimens assessed for CMV), in which just 
two patients had CMV pneumonitis. To date, the importance 
of CMV in BAL specimens is not clear [1]. Due to high-rate 
of false positive results, it seems unnecessary as a routine test 
among HIV-infected patients. 

Although some primary studies showed high frequency 
(up to 20%) of complications, especially in HIV-infected pa-
tients undergoing TBLB [9, 27-29], the current study found 
bronchoscopy as a safe technique, with a 2.2% risk of com-
plications and no significantly higher rate of  morbidity 
among patients with lung biopsy. The findings of the present 
study were consistent with those showing safety of FOB and 
TBLB among HIV-infected patients [8, 13, 30, 31]. 

The evaluation of sputum for acid fast bacilli in conse-
quent days after bronchoscopy (PBS) proved to be an effec-
tive method for early diagnosis of  TB [32]. In the  present 
study, PBS was the  main route for TB diagnosis in 4.5% 
of  the patients with TB, while it was 12% and 7% in other 
studies [12, 33], respectively, and the efficacy of PBS smears 
was not significantly related to HIV infection [32]. 

The current study had some limitations. First, it was 
retrospective in nature, with all challenges related to this 
kind of studies. A great effort was made to minimize miss-
ing information by a meticulous search in the existing data. 
Second, it was conducted in a referral center for TB. There-
fore, the rate of TB cases may be higher than those of other 
settings. For better understanding of  the role of bronchos-
copy in pulmonary diseases of HIV-infected patients, large, 
multicenter, and preferably prospective studies are required. 
Such studies can evaluate diagnostic yield of newer assays, 
such as Genexpert TB test or biomarkers (for example, BAL 
galactomannan) as comparable to traditional tests. 

Conclusions 
The present study demonstrated that FOB is greatly help-

ful in HIV-infected patients. When non-invasive methods 
fail to diagnose the  cause of  pulmonary infiltration, bron-
choscopy can confirm the  final etiology and support to 
narrow differential diagnosis. Diagnostic utility of  FOB is 
higher for HIV-infected patients suspected of  PJP, TB, or 
CMV pneumonitis. Its efficacy is also high in patients with 
ground-glass opacity and diffuse infiltrations, but low in cas-
es with right middle and lower lobes involvement. Overall, it 
is a safe procedure with a low rate of complications. 
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