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EDITORIAL

Respiratory infections?
Always.
Evelyn Victoria E. Reside, MD, FPCCP
Editor-in-Chief

Respiratory infections have long been a scourge
to mankind, with early evidence of tuberculosis
dating back to the Paleolithic and Neolithic
periods. In the 1800s, microbiologists Pasteur
and Sternberg discovered bacteria and linked
them to disease, thus setting the stage for the
diagnosis and antibiotic treatment of pneumonia
and other respiratory infections.

confuse us and sometimes even get the better
of us. And so at the end of the day, despite
our best intentions, our many years of study
and research and experience, our most
common adversaries are those which we
cannot see nor touch, and are evolving faster
than mankind has ever evolved. Quite
humbling, come to think about it.

Nevertheless, despite these discoveries
generations ago, the advent of technology,
advances in the pharmaceutical industry, and
billions spent on drug research and
development, little can be said about the
“progress” we have made to “control” or
“eradicate” these infections. Each year, statistics
from the Department of Health reveal that
Pneumonia and Tuberculosis remain among the
top causes of morbidity and mortality for
Filipinos. Elsewhere in the world, respiratory
infections also confer significant morbidity and
mortality to populations, particularly among
resource-poor countries.

The field of Pulmonary Medicine, though, is
not wanting in efforts to curb respiratory
infections. At the PCCP, it only takes a glance
at this issue of the PJCD to realize that
despite research into the field, there is still so
much for us to discover and understand, and
so little that we know. The papers in this issue
provide a glimpse into the challenges in
respiratory infections that we face as
pulmonologists: tuberculosis and pneumonia
being the more common conditions we deal
with.

Ask any pulmonologist, and his or her patient
list for the day is bound to have a case or two
(or more!) of pneumonia or tuberculosis or
bronchitis or bronchiectasis. Those conditions
commonly caused by microorganisms so small
and yet so smart that they can evade us and
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However, as we brace ourselves for the
increasing threat of HIV and AIDS, as well as
emerging infectious diseases, we have to deal
with the likelihood of increasingly more
challenging pulmonary infections, both in
terms of diagnosis and management.
Therefore, looking into this issue of the
Journal also makes us realize the value of our

partnership with colleagues in Infectious
Diseases who may help us make heads or tails
of more complicated infections. Respiratory
infections are, after all, more often than not,
conditions whose diagnosis and treatment
cannot be hard and fast. Gone are the days when
persons with tuberculosis were detected by
means of body habitus and hemoptysis. And
though Streptococcus spp. and Haemophilus
spp. may continue to ravage our patients,
nowadays we encounter such obscure organisms
as Pantoea spp. Moreover, patients with
cavitating lung lesions may not even show
traces of illness such as cough, dyspnea and
fever. And who can forget that spell of expectant
waiting, only to learn that a critically ill
patient’s sputum results reveal only “normal
respiratory flora”.
Such is the challenge to the pulmonologist.
And so may this issue again provide that bit of
knowledge needed to help us with our patients;
and may the information we share encourage
others to ask the same questions these authors
asked: “how can we make more of a
difference?”. For our patients need answers and
they look to us to provide them. Though tedious
and difficult, the answers lie in the realm of
research. For our adversaries have jumped the

gun on us – they started their ravaging more
than 5,000 years before Christ – so for us to
catch up with them we need to be curious and
ask our questions now, and start answering them
now.

Postscript:
On a lighter note, the staff of the PJCD
celebrates the end of 2015 with a complete
roster of quarterly issues. Indeed, the journey
was not easy, and took a lot of energy and
hours. But when there is passion for the work
and for the College as a whole, not to mention
the tireless contributions of friends and
colleagues who have, at one time or another,
acted as author, co-author, issue editor, editorial
assistant, peer reviewer or cheerleader, there is
so much that can be achieved. The PJCD also
looks back to previous Editors-in-Chief who
paved the way for this milestone and who
continue to encourage and inspire.
And to the entire PCCP family: the PJCD is
looking forward to an even more productive
2016. Keep the papers coming, for we are ready
for them.
Here’s to a bright 2016 for all of us!
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Pulmonary aspergilloma
RETROSPECTIVE STUDY

A 13-year retrospective study on clinical profile and
management of patients admitted for pulmonary
aspergilloma
Jennifer M. Miguel, MD, FPCP; Luisito Idolor, MD, FPCP, FPCCP
Lung Center of the Philippines
ABSTRACT
Objective: To describe the clinical profile and management of pulmonary aspergilloma at the
Lung Center of the Philippines (LCP).
Methodology: This was a retrospective descriptive study on patients admitted due to the LCP
for pulmonary aspergilloma from 2000 to 2012.
Results: One hundred sixty-four patients with pulmonary aspergilloma were admitted during the
study period, with majority being male (65.85%). The median age was 47.04 + 13.6 years. All
patients had a previous history of tuberculosis. Hemoptysis was the most common presenting
symptom. The most common comorbidity observed was diabetes (33.9%). Surgical
management was instituted in 67.68% of patients, mostly due to persistent hemoptysis.
Treatment success was over 90%. Post-operative complications were significantly associated
with pre-operative risk (p<0.0001).
Conclusion: Patients with aspergilloma in the LCP all had a previous history of TB. Hemoptysis
is a common symptom and a common indication for surgical management. Treatment success
rates from medical or surgical treatment were high, but success from surgical treatment was
associated with pre-operative risk strata.
Keywords: Pulmonary aspergilloma, invasive aspergilloma, hemoptysis
INTRODUCTION
Aspergillus is a fungus that is ordinarily
found in the environment, including decaying
vegetation, soil, household dust, foods and plants.1
The most commonly isolated species are
Aspergillus fumigatus followed by Aspergillus
flavus. These organisms can cause aspergillosis,
which can become life-threatening infections in
immunocompromised patients.1-3 Limited data
report that aspergillosis has a prevalence rate of 51
cases per 100,000 Filipinos, and is present in over
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6% of Filipinos after tuberculosis (TB) infection.4
There are several types of aspergillosis; the
three principal types are pulmonary aspergilloma,
invasive aspergillosis and allergic
bronchopulmonary aspergillosis. The type of
infection depends on the immune status or
pulmonary structure of the host.3,5
Pulmonary aspergilloma is a mixed
collection of intertwined fibrin, Aspergillus
hyphae, cellular debris and altered blood elements
in a pre-existing pulmonary cavity.3 Diagnosis is

Miguel and Idolor

usually established radiographically.1-3,6 Classic
radiologic findings include an intracavitary mass
with a surrounding crescent of air, or a solid
rounded mass, sometimes mobile, with water
density within a spherical or ovoid cavity and
separated from the wall of the cavity by an airspace
of variable size and shape.1
Asymptomatic aspergillomas usually do not
require treatment.6 Medical therapy has little benefit
for patients with life-threatening hemoptysis, who
may require surgical resection as definitive
management.1-3,5,7,8 Patients with poor overall
health and those with decrease pulmonary function
due to underlying lung diseases are at especially
high risk for postoperative complications.
Alternative procedures such as cavernostomy,
bronchial arterial embolization and intracavitary
amphotericin B instillation may be performed in
these patients.3,7
With limited local data on pulmonary
aspergilloma, this study aimed to describe the
clinical profile and management of patients with
pulmonary aspergilloma admitted at the Lung
Center of the Philippines (LCP).
METHODS
This study was a retrospective chart review
study of all patients admitted to the LCP and
diagnosed with pulmonary aspergilloma from 2000
to 2012. Patients with active tuberculosis without
aspergilloma, invasive aspergillosis, allergic
bronchopulmonary aspergillosis, and bronchiectasis
without aspergilloma were excluded.
Medical charts of all eligible patients were
reviewed, and demographic and clinical
information were retrieved and encoded into a data
collection form. These include demographic
characteristics, clinical signs and symptoms,
underlying lung disease, chest radiograph and
computed tomography (CT), medical treatment
received, indications for surgery, surgical
procedures performed, histological result and
postoperative complications.
The retrieved data were then tabulated and

summarized. Continuous variables were expressed
as means and standard deviations. Categorical
variables were expressed as frequencies and
percentages. In addition, risk stratification was
correlate with patient outcomes using the Cramer’s
V statistic. A p-value of less than 0.05 was
considered statistically significant.
RESULTS
There were 185 patients admitted at the
LCP and diagnosed with pulmonary aspergilloma
from 2000 to 2012. If these, 164 patients fulfilled
the inclusion/exclusion criteria and were included
in the study. Majority was male (n=108; 65.85%).
The median age was 47 + 13.69 years (Table 1).
Most patients presented with hemoptysis (92.7%).
Of these, 77.6% had non-massive hemoptysis.
Other presenting symptoms included dyspnea
(4.85%), back pain (2.42%), cough (0.6%) and
chest pain (0.6%). Fifty percent of patients were
diagnosed in less than 6 months after the onset of
symptom. The most common comorbidities
observed were diabetes (33.9%), followed by
hypertension (9.69%). Majority (53%) were
smokers.
All patients had a history of previous
pulmonary TB. Most patients were treated for TB
once (82.32%), and 79.88% completed 6 months
of TB treatment. The time interval between the
diagnosis of aspergilloma from last TB treatment
was varied (Table 2).
The upper lung lobes were the most
common sites for pulmonary aspergilloma (Table
3). High-resolution CT scan generally showed
bronchiectatic changes and lung cavities
containing the aspergilloma in the upper lobes in
35 patients (28.9%) and bilateral upper lobe TB
with volume loss and aspergilloma cavity
surrounded by bronchiectasis among 27 patients
(22.3%) (Table 4).
Majority of patients had a negative acid-fast
bacilli (AFB) smear (98.2%) at the time of
diagnosis (Table 5). The mean hemoglobin level
was 122.23 +13 g/L. Only 13 patients (7.9%)
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Table 1. Demographic and clinical profile of
pulmonary aspergilloma patients
Characteristics

Results

Age (years) (mean + SD)

47.04 + 13.60

Gender (n, %)
Male
Female

108 (65.85%)
56 (34.14%)

Comorbidity
Diabetes
Hypertension
COPD
Asthma
RHD
No co-morbidity

56 (33.94%)
16 (9.69%)
8 (4.85%)
5 (3.03%)
1 (0.6%)
78 (47.56%)

Smoking history
Smoker
Non-smoker

87 (53.05%)
77 (46.95%)

Signs and symptoms
Hemoptysis
Non-massive
Massive
Dyspnea
Cough
Back pain
Chest pain

152 (92.7%)
118 (77.6%)
34 (22.37%)
8 (4.85%)
1 (0.60%)
2 (2.42%)
1 (0.60%)

Symptom duration prior to
diagnosis (n, %)
< 6 months
6 months to <1 year
1 year to <2 years
2 years to <4 years
4 years to <5 years
5 years to <10 years
> 10 years

82 (50%)
18 (10.97%)
22 (13.41%)
18 (10.97%)
12 (7.32%)
10 (6.10%)
2 (1.22%)

History of PTB

164 (100%)

COPD, chronic obstructive pulmonary disease; RHD,
rheumatic heart disease; PTB, pulmonary tuberculosis.

presented with severe anemia requiring blood
transfusion. No coagulopathies were detected, and
prothrombin time and INR were all within normal
limits. Pre-operative pulmonary function testing
(PFT) revealed a mean FEV1 of 1.99 + 0.72 L
(n=76). PFT was not done on 45 patients due to
recurrent hemoptysis. Arterial blood gases showed
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Table 2. History of TB treatment
Variable

N (%)

Number of TB treatment
Once
Twice
Thrice

135 (82.32%)
23 (14.02%)
6 (3.66%)

Duration of TB treatment
< 6 months
6 months
8 months
> 12 months

4 (2.44%)
131 (79.88%)
20 (12.20%)
9 (5.49%)

Interval between last treatment and
aspergilloma diagnosis
< 1 year
1 year
2 years
3 to 5 years
6 to 10 years
>10 years
	
  	
  

20 (12.20%)
49 (29.87%)
26 (15.85%)
32 (19.52%)
17 (10.37%)
20 (12.20%)

Table 3. Location of Pulmonary Aspergilloma
Location
Right upper lobe
Left upper lobe
Right middle lobe
Right lower lobe
Left lower lobe

N (%)
81 (49.4%)
68 (41.5%)
2 (1.22%)
7 (4.27%)
6 (3.66%)

that 74% of patients had adequate oxygenation
while 26% required oxygen supplementation.
Table 6 shows that 37 patients (22.56%)
received medical management, which included
antitussive medications, anti-fibrinolytics, and
antibiotics for patients with concomitant
infection. Most patients underwent surgical
resection (73.8%). Six patients refused treatment
and were discharged against medical advice.
Patients were advised surgery if they
exhibited recurrent symptoms or had a history of
life-threatening hemoptysis. Pre-operative
evaluation revealed that 81 patients (66.9%) were
classified as low risk; 32 patients (26.4%) were
moderate risk; and 8 (6.6%) patients were at high
risk of peri-operative cardiopulmonary

Miguel and Idolor

Table 4. Radiographic description based on chest CT scan (n=121)
CT scan finding

N (%)

Bronchiectatic changes and lung cavity containing aspergilloma in the apical region

35 (28.9%)

Bilateral upper lobe TB with volume loss and one apical region containing the aspergilloma
cavity surrounded by bronchiectasis

27 (22.3%)

Intracavitary TB with mycetoma formation

15 (12.4%)

Bilateral chronic TB with regional emphysematous changes and aspergilloma cavity
surrounded by bronchiectatic changes

15 (12.4%)

Aspergilloma cavity with fibrotic TB residuals in the same lobe

11 (9.1%)

Bilateral chronic TB and aspergilloma cavity in one apical region with ipsilateral basal
pneumonia

8 (6.6%)

Aspergilloma cavity in the upper lobes with concomitant basal pneumonia

4 (3.30%)

Ipsilateral chronic TB, aspergilloma cavity, with regional bronchiectasis and emphysematous
changes

4 (3.30%)

Bilateral aspergilloma (apical) with chronic TB infiltrates

2 (1.65%)

Table 5. Pertinent laboratory findings
Laboratory test

Results

Sputum AFB (n= 164) (n, %)
Negative
Positive

161 (98.2%)
3 (1.8%)

Hemoglobin (mean + SD)
Hemoglobin < 100 mg/dL (n, %)
Hemoglobin > 100 mg/dL (n, %)

122.23 + 13
13 (7.9%)
151(92%)

FEV1 (n=76) (mean + SD)
FEV1 <1.5 L
FEV1 >1.5 L

1.99 + 0.72 L
16 (21%)
60 (78.9%)

Arterial oxygen partial pressure
(n=142) (mean + SD)
Above adequate oxygenation
Adequate oxygenation
Mild hypoxemia
Moderate hypoxemia
Severe hypoxemia

101.30 + 58.3
mmHg
15 (10.6%)
90 (63.4%)
25 (17.6%)
8 (5.6%)
4 (2.8%)

Protime INR (mean + SD)

0.99 + 0.09

AFB, acid-fast bacilli; FEV1, forced expiratory volume at 1
second; INR, international normalized ratio.

complications.
Of the 121 patients who underwent
surgery, 91 patients (75.2%) underwent
lobectomy (Table 7). Bronchial artery
embolization was performed in one patient as a
palliative procedure due to poor pulmonary
function.
Histological examinations of all resected
specimen using periodic acid Schiff staining
confirmed the diagnosis of non-invasive
aspergilloma.
Postoperative complications were noted in
30 patients (Table 8). Pneumonia was the most
commonly observed complication (43.3%). Four
patients (3.3%) died because of postoperative
bleeding (n=3) or fatal arrhythmia (n=1).
Overall, 152 (92.7%) patients improved,
21.3% after receiving medical treatment and
71.3% after surgical intervention. Six patients
died (mortality rate of 3.7%). In addition to the 4
patients who died of post-operative
complications, 2 patients died of hemoptysis that
led to respiratory failure (Table 9).
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Table 6. Treatment strategy of patients with pulmonary
aspergilloma
Treatment

N (%)

Medical

37 (22.56%)

Surgery
Surgery with Fogarty catheter

121 (73.8%)
10 (6.1%)

Refused treatment

6 (3.7%)

Table 7. Types of surgical procedures done on
patients with pulmonary aspergilloma (n=121)
Surgical procedure

N (%)

Lobectomy
Pneumonectomy
Segmentectomy
Bilobectomy
Cavernostomy
Wedge resection
Bronchial artery embolization

91 (75.2%)
11 (9.1%)
10 (8.3%)
3 (2.5%)
3 (2.5%)
2 (1.7%)
1 (0.8%)

Table 8. Postoperative complications (n=30) of
surgically treated patients
N (%)

Postoperative complications
Pneumonia
Prolonged air leak
Postoperative bleeding
Post-operative empyema
Stroke
Subcutaneous empysema
Arrhythmia

13 (43.3%)
5 (16.7%)
4 (13.3%)
2 (6.7%)
1 (3.3%)
1 (3.3%)
4 (13.3%)

Post-operative mortality (n=121
surgical patients)
Postoperative bleeding
Fatal arrhythmia

4 (3.3%)
3 (2.5%)
1 (0.8%)

Cramer’s V analysis showed that patient
outcomes (i.e., complications or death) were
significantly associated with pre-operative risk
stratification (p<0.0001) (Table 10).
DISCUSSION
Pulmonary aspergilloma is one of the many
pulmonary disorders that causes life-threatening
hemoptysis.9 Based on our study, majority of
patients were male (65.7%) with a mean age of
47.04 + 13.60 years, with almost the same odds of
being a smoker and a non-smoker almost the
same. Several studies have shown that both
gender can be equally affected.2,5 The most
common observed comorbidity was diabetes
(33.9%), which could have contributed to
immunosuppression.10
Previous studies reported that the most
common symptom associated with aspergilloma
was hemoptysis (50% to 90%).1,5 In this series,
92.7% of patients experienced minimal to massive
hemoptysis. Hemoptysis has been attributed to
local vascular invasion of the cavity wall by
Aspergillus spp.6 Other less common symptoms
reported included dyspnea, cough, back pain, and
chest pain.
The pathogenesis of aspergilloma usually
involves the growth of fungal mycelia in a
preexisting pulmonary cavity. This study showed
that all patients had a previous history of TB
treatment. Other studies reported that 11% to 17%
of patients with healed tuberculous cavities had
radiographic evidence of a fungus ball.6 The most
common sites for pulmonary aspergilloma were

Table 9. Outcomes of patients treated for pulmonary aspergilloma

Outcome

Treatment strategy (n=158)
Surgical treatment (n=121)

35/37 (94.6%)

117/121 (96.7%)

152/164 (92.7%)

2/37 (5.4%)

4/121 (3.3%)

6/164 (3.7%)

Improved and discharged
Died
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Table 10. Cramer’s V analysis of risk stratification and patient outcomes
Complications

Expired

Total

8

2

81

19

11

2

32

1

7

0

8

None

Present

Low risk

71

Moderate risk
High risk

the upper lobes, with preexisting tuberculosis
cavities being the most common predisposing
pulmonary condition.
The diagnosis is usually established
radiographically.6 Most high-resolution CT
findings revealed bronchiectatic changes and
lung cavity containing aspergilloma in the apical
regions. This series also showed that mostly
patients presented with negative AFB smears, no
coagulopathies or anemia, and adequate blood
oxygenation. Pre-operative PFTs showed a mean
FEV1 of 1.99 + 0.72 L. The severity of
pulmonary function test usually depends on the
extent of the underlying pulmonary problem.
Asymptomatic aspergilloma usually
requires no treatment. Not all patients
experienced life-threatening hemoptysis, and
subjecting patients to surgical treatment with
significant morbidity and mortality is
i n a p p r o p r i a t e . Tr e a t m e n t o p t i o n s f o r
symptomatic patients include conservative
management, systemic or local administration of
antifungal agents, and surgical resection.6,10 In
this series, 22.6 % of patients were managed
medically and eventually improved. Hemoptysis
was the most common indication for surgery.
Majority of patients who experienced massive
hemoptysis underwent surgical resection.
Patient selection for surgery depends on
the balance between the risk of the disease and
the benefits and risk of surgery. Those with good
pulmonary reserves but exhibited recurrent
symptoms were advised surgery. Risk
stratification revealed that 66.9% were low risk.

Value

p-value

0.363

<0.0001

The most common surgical procedure
performed was lobectomy (75.2%), followed by
pneumonectomy (9.1%), segmentectomy (8.3%),
bilobectomy (2.5%) and wedge resection (1.6%).
Cavernostomy and bronchial artery embolization
were offered to patients with poor pulmonary
reserve.
S u rg i c a l p r o c e d u r e s f o r c o m p l e x
aspergilloma were often technically challenging
because of the complex fibrosis around the
cavity, the enlarged and tortuous bronchial
arteries, the obliterated pleural space and fissures,
the diseased pulmonary parenchyma surrounding
the lesion, and the risk of spillage into nondiseased parenchyma.2
This study showed that 24.8% of patients
experienced various postoperative complications,
with pneumonia (43.3%) and prolonged air leak
(16.7%) the most common problem.
Postoperative bleeding was the most common
cause of mortality (3.3%).
Mortality, morbidity and long-term
survival depend on patient selection and proper
preparation and management. In one study, they
noted a 5.7% postoperative mortality.6 Kim and
associates reported surgically treating 88 patients
with aspergilloma. Their study showed a 1%
mortality and 32% morbidity in complex
aspergilloma patients.2 Our results of 3.2%
mortality and 25% morbidity were comparable
with their study. The reduction in mortality and
morbidity can be attributed to good preoperative
preparation, meticulous patient selection, surgical
expertise and good postoperative management.
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CONCLUSION
Patients with aspergilloma in the LCP all had
a previous history of TB. Hemoptysis is a common
symptom and a common indication for surgical
management. Treatment success rates from medical
or surgical treatment were high, but success from
surgical treatment was associated with pre-operative
risk strata.
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Comparison of presepsin and procalcitonin as biomarkers
in the diagnosis of sepsis
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ABSTRACT

Purpose: This study aimed to compare the accuracy of presepsin and procalcitonin (PCT) in
the diagnosis of sepsis using blood culture and sensitivity as gold standard.
Methods: This cross-sectional study was conducted from September 2013 to January 2014 on
102 adults suspected to have sepsis based on the presence of at least two diagnostic criteria for
SIRS, excluding patients who were dead on arrival or who, prior to possible inclusion, had
already received antibiotics for more than 24 hours. Baseline characteristics were evaluated
upon admission, and blood extraction was done for PCT, presepsin, and blood culture. Levels of
PCT and presepsin were interpreted. Those with positive blood C/S results were classified as
having sepsis or severe sepsis. Receiver operating characteristic curves were used to analyze
the diagnostic value of PCT and presepsin. Sensitivity, specificity, positive and negative
predictive values, and positive and negative likelihood ratios were also calculated.
Results: One hundred two patients were clinically suspected of having sepsis (mean age of
60.35 ± 17.81 years). Serum levels of PCT and presepsin both showed positive correlation with
sepsis in blood culture positive patients. The sensitivity of PCT and presepsin were both 94.1%
at the best cutoff values of 5.53 ng/mL and 916 pg/mL, respectively.
Conclusions: PCT and presepsin both have good sensitivity. They are both valuable markers
for ruling out bacterial infection or sepsis in patients with a low pretest probability of disease.

INTRODUCTION

The signs and symptoms of infectious and
non-infectious inflammation may be similar. Since
clinical diagnosis cannot be solely relied upon for
the early diagnosis of sepsis, different biological
biomarkers are being studied for this purpose.
Blood cultures are the gold standard for
diagnosing sepsis. However, it typically takes 12
to 48 hours before the results of tests such as
Gram staining, definitive organism identification,
and antimicrobial susceptibility become available.

The desire to avoid this delay has
prompted the development and evaluation of
rapid and molecular tests for inflammation and
other markers of infection.1 Procalcitonin (PCT)
is one of the most widely studied tests, but the
results of studies on it have so far been
conflicting.2
PCT is a peptide of high stability in blood
samples. Secretion of PCT begins four hours
after a trigger incident and reaches its peak eight
hours after onset.3 Thus, it is detectable relatively
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early in the initial phase of infection and sepsis. It
remains at high level for several days, and then it
normalizes when the stimulus is gone.4 The
calculated threshold for PCT is 0.1475 ng/mL. The
sensitivity and specificity for the PCT assay have
been reported at 75% and 79%, respectively.
Positive predictive value (PPV) is 17% and negative
predictive value (NPV) is 98%, compared with
blood cultures.2
In their meta-analysis of 33 published studies
of PCT in sepsis in intensive care units, Uzzan et al
reported that PCT is a good biological diagnostic
marker for sepsis, severe sepsis, or septic shock,
difficult diagnoses in critically ill patients. They
even proposed that PCT should be included in
diagnostic guidelines for sepsis and in clinical
practice in intensive care units.5 Hence, its use in a
PCT-guided antibiotic algorithm is in the 2012
Surviving Sepsis guidelines, evidence level 2c.
There is also discussion on its use as guidance for
the continuation or discontinuation of antibiotics.6
However, two reviews concluded that PCT
cannot be used to distinguish effectively between
bacterial sepsis and the non-bacterial systemic
inflammatory response syndrome (SIRS).7,8
Inconsistent results regarding the use of PCT
has led to research on other biomarkers in the
diagnosis of sepsis. Now emerging is presepsin,
which has been recently proposed as a potentially
more sensitive and specific biomarker in the
diagnosis of sepsis than the widely studied PCT.
Presepsin increases in 2–3 hours after sepsis
develops.9 It is also referred to as soluble CD14
subtype (sCD14-ST). CD14 is present in
macrophage, monocyte and granulocyte cells and
cell membranes. It is responsible for intracellular
transduction of endotoxin signals. Its soluble
fraction is present in blood and is produced in
association with infection. The best results for
presepsin are observed when the cutoff value is set
at 415 pg/mL, where clinical sensitivity is at 80.1%
and clinical specificity is at 81%, suggesting its
usefulness as a diagnostic marker for sepsis.10
Yaegashi et al observed correlations between
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presepsin values and PCT values. Endotoxin and
presepsin values were shown to be capable of
serving as a useful diagnostic tool for sepsis.11,12
This was further supported by Endo et al,
who reported that presepsin values were low in
patients with SIRS that is not associated with an
infection, and that even patients who had
sustained highly invasive trauma did not have
high presepsin values unless there was an
associated infection. This characteristic can be
described as highly disease specific, compared to
PCT, tumor necrosis factor, interleukin (IL)-6,
IL-8 and other pro-inflammatory cytokines.13
Clearly this is a limitation of PCT but a strength
of presepsin.
This study aimed to evaluate the value of
presepsin as a marker of bacterial infection,
comparing its accuracy with that of PCT in the
diagnosis of sepsis, using blood culture and
sensitivity as standards. We hypothesized that
presepsin was a more sensitive and more specific
marker of bacterial infection than PCT.
METHODS
This was a cross-sectional study conducted
at the emergency room and medical or surgical
intensive care units and wards from September
2013 to January 2014. Adult patients suspected to
have sepsis based on the presence of at least two
diagnostic criteria for SIRS were included in the
study. Those who had confirmed sepsis and those
who received antibiotics for more than 24 hours
prior to admission were excluded.
Upon admission, the patients’ baseline
characteristics (i.e., age, sex, height and weight,
clinical status [i.e., SIRS, sepsis or septic shock],
temperature, heart rate, respiratory rate, blood
pressure, complete blood count, blood urea
nitrogen, serum sodium, potassium, albumin, and
Acute Physiology and Chronic Health Evaluation
(APACHE) II score) were extracted and
recorded. Venous blood was then extracted for
blood cultures and PCT and presepsin
measurements.

Luancing et al

Laboratory testing
The test for PCT was run at the clinical
c h e m i s t r y l a b o r a t o r y u s i n g t h e Vi d a s
immunoassay analyzer. Within 24 hours of
sample collection, blood samples were
centrifuged at 4°C, and a portion of the serum
was collected and stored at –70°C for later batch
analysis. The assay measures PCT levels in
human serum or plasma using a
chemiluminescence assay. The functional
sensitivity of the assay was 0.06 ng/mL. All
testing was performed according to the
manufacturer’s specifications.
For presepsin analysis, blood was stored in
tubes containing ethylenediaminetetraacetate
(EDTA). A 100 µL volume of whole blood was
then dispensed into reagent specimen wells with
a micropipette. The reagent into which the
specimen had been dispensed was set in a
cartridge, and the cartridge was placed in the
body of the analyzer with a special chip. Twentyfive microliters of specimen dilution solution, 50
µL of magnetic latex reagent, and 50 µL of
labeled antibody reagent was then added to 25
µL of specimen. This was allowed to react at
37°C for 5 minutes. This was followed by three
rounds of washing using 400 µl of washing fluid
each round. Then, 100 µL of luminescent
substrate was added and luminescence was
measured while allowing the enzyme reaction to
proceed at 37°C for 1 minute. Finally, the
presepsin concentration in the specimen was
acquired by comparing it with the amount of
luminescence of a calibration agent that had been
subjected to the same procedure as the sample.
An immunoassay analyzer then automatically
determined the presepsin value. When whole
blood was used as the material for measurements
with this analyzer, the presepsin value on the
analyzer was automatically corrected by entering
the patient’s hematocrit (Ht).
Blood culture was done under continuous
blood culture monitoring system. Bacteria from
positive blood cultures were identified using

standard laboratory methods.
Laboratory cutoffs
Levels of PCT were interpreted based on
the following cutoff values: less than 0.05 ng/mL
was considered normal; 0.05 to 0.5 ng/mL
indicated local inflammation was possible; 0.5 to
less than 2.0 ng/mL meant low-grade systemic
bacterial infection; 2.0 to less than 10 ng/mL
indicated severe systemic infection/sepsis or
severe sepsis; and 10 ng/mL or greater indicated
massive systemic infection/severe sepsis or septic
shock.1
Levels of presepsin were interpreted based
on these cutoff values: less than 300 pg/mL
excluded sepsis; 300 to less than 500 pg/mL
indicated systemic infection was possible; 500 to
less than 1,000 pg/mL indicated moderate risk of
progression of systemic infection (severe sepsis);
and 1,000 pg/mL or greater meant high risk of
progression of systemic infection (severe sepsis/
septic shock).14
Cultures that did not show growth within 5
days of incubation were considered negative.
Organisms commonly considered as blood culture
contaminants, such as coagulase-negative
staphylococci, aerobic and anaerobic diphtheroids,
Micrococcus sp. and Bacillus sp. were excluded
from this definition, and cultures positive for these
organisms alone were considered as falsepositives or negative for the purpose of statistical
analysis. Those with positive blood culture and
sensitivity results were classified as having sepsis.
Patients with sepsis plus signs of tissue
hypoperfusion or organ dysfunction were
considered to have severe sepsis.1
The calculated sample size was 103, based
on a 95% confidence interval (CI), 15% relative
error, and 18.5% assessed prevalence of sepsis,
based on the prevalence rate of sepsis in the
Philippine Heart Center in 2012.
All statistical analyses were performed
using the Stata software package, version 12.
Univariate analysis of the predictive accuracy of
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continuous predictors (PCT and presepsin) was
performed using receiver-operating characteristic
(ROC) curves, with the area under the curve
(AUC) used as a measure of overall diagnostic
value. On the basis of optimal thresholds
determined according to ROC curve analysis,
accuracy and prognostic parameters such as
sensitivity, specificity, PPV, NPV, positive
likelihood ratio (LR+) and negative likelihood
ratio (LR–) were also calculated.
RESULTS
A total of 102 patients were clinically
suspected of having sepsis, based on their
symptoms and the physicians’ experience. Males
made up 43.14%; females, 56.86%. Their mean
age was 60.35 ± 17.81 years. Demographic
characteristics with mean values at presentation
are reported in Table 1.
Only 16 patients (15.7%) had positive blood
cultures.
Serum PCT was positively correlated with
sepsis based on blood culture. The highest AUC of
PCT was 0.857 (Figure 1), with a best cutoff value
of 5.53 ng/mL.
Serum levels of presepsin showed positive
correlation with sepsis in blood culture–positive

Table 1. Characteristics of patients in the study
Mean ± SD or N
(%)
n=102

Characteristics
Age (years)

60.35 ± 17.81

Sex
Male
Female

44 (43.14%)
58 (56.86%)

Comorbidities
Hypertension
Coronary artery disease
Diabetes mellitus
Cerebrovascular accident
Chronic kidney disease
Bronchial Asthma
Chronic obstructive pulmonary
disease
Pulmonary tuberculosis IV

28 (27.45%)
16 (15.69%)
22 (21.57%)
5 (6.85%)
3 (2.94%)
5 (4.90%)
10 (9.80%)
4(3.92%)

Body temperature (oC)

37.29 ± 1.13

Heart rate (beats per minute)

106.73 ± 23.32

Respiratory rate (cycles per minute)

27.07 ± 5.51

White blood cell count (cells/L)

13.04 ± 6.47

Blood pressure (mmHg)
Systolic
Diastolic

112.23 ± 27.82
68.53 ± 14.95
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Figure 1. ROC analysis of procalcitonin for the
diagnosis of sepsis
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Figure 2. ROC analysis of presepsin for the diagnosis
of sepsis
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patients. The highest AUC of presepsin was
0.810 (Figure 2), with a best cutoff value of 916.0
pg/mL.
Table 2 shows the sensitivity, specificity,
PPV and NPV of PCT and presepsin
concentrations. At the best cutoff values, PCT and
presepsin had high sensitivities and NPVs.
DISCUSSION
Improvement in the early diagnosis of
sepsis is very much warranted, owing to the
alarming emergence of antibiotic resistance. There
have been different sepsis biomarkers proposed in
previous years, and presepsin appeared to be quite
promising due to its strong correlation in the early
process of bloodstream infection. Hence, a number
of studies have been published to establish
absolute cutoff points. However, the cutoff values
for the diagnosis of sepsis from these studies
differed from one another.
From Ulla et al, the cutoff value of
presepsin to diagnose sepsis was 600 pg/mL, with
sensitivity and specificity at 78.95% (95% CI
69.4–86.6) and 61.90% (95% CI 50.7–72.3),
respectively.14
Shozushima et al obtained the cutoff of
817.9 ± 572.7 pg/mL to diagnose sepsis; these
values were correlated with the present research,
with the best cutoff value obtained at 915 pg/mL,
sensitivity and specificity at 94.1% and 65.9%,
respectively, to diagnose sepsis.15 As noted by the
researcher, presepsin levels increase in early
sepsis. This is in accordance with previous studies.
11 Comparing ROC analysis from the study of
Shozushima et al favored presepsin (0.845 AUC
calculated from the ROC curve) over PCT (0.652

AUC calculated from the ROC curve). When the
cutoff value of presepsin was set at 399 pg/mL,
its clinical sensitivity was at 80.3% and its
clinical specificity was at 78.5%.15
In contrast, Ulla et al reported results
where both mean presepsin and PCT showed
trends of elevations in septic patients. ROC
analysis favored the wider diagnostic accuracy of
PCT, with its 0.875 AUC calculated from the
ROC, than presepsin, with its 0.701 AUC
calculated from the ROC. The conflict of the data
obtained was probably due to differences in the
criteria used to select study populations. They
concluded that the results obtained were due to
more heterogeneous samples of patients, with
comorbidities reflecting real-life scenarios.15 In
correlation with the latter study, the present
research obtained similar trends.
PCT has been evaluated as a serum
biomarker in the improvement of sepsis
diagnosis, but diverse cutoff points were obtained
in the studies conducted. In the present study, the
cutoff value of greater than 5.53 ng/mL was
different from the manufacturer’s 0.5 ng/mL
cutoff points for the diagnosis of bloodstream
infection. Furthermore, the median levels of PCT
in the present study were higher than the
commonly used cutoff values in different clinical
settings. The cutoff level of presepsin (915 pg/
mL) was also higher than the previously reported
cutoff values of 400 to 600 pg/mL for diagnosing
sepsis.16 It was also noted that in some of the
very high values of PCT in the setting of obvious
infection, the blood cultures remained negative
after 7 days. This was correlated from the
previous study by Farjana et al, which reported

Table 2. Assessment of the validity of presepsin and PCT
Test

Sensitivity

Specificity

PPV

NPV

LR+

LR-

Accuracy

Presepsin

94.10%

65.90%

73.40%

91.80%

2.759

0.089

70.60%

PCT

94.10%

72.90%

77.70%

92.50%

3.478

0.081

76.50%

PCT, procalcitonin; PPV, positive predictive value; NPV, negative predictive value; LR+, positive likelihood ratio; LR-,
negative likelihood ratio.
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that PCT has low PPV and specificity.1,17 In this
study, the blood culture can be a potential
limitation in the diagnosis of early bloodstream
infection, so a second analysis of PCT may be
warranted.
The cutoff points obtained for both
presepsin and PCT in this study were different
from the manufacturer’s set of cutoff values. This
could have been due to the heterogeneity of the
patient population in this study, where patients
were highly suspected to have bloodstream
infections but nonetheless had diverse underlying
diseases such as left ventricular dysfunction,
congenital heart diseases, hypertension and type II
diabetes. In contrast, the manufacturer’s set values
took into consideration all patients, including
those without any inflammatory signs or
symptoms or other underlying conditions.
Both presepsin and PCT have high NPV,
which can be used as tools in ruling out
bloodstream infection.
CONCLUSION
The results of this study suggest that PCT
and presepsin are valuable markers for ruling out
bacterial infection or sepsis in patients with a low
pretest probability of disease. Both have good
sensitivity and NPV.
DISCLOSURE
Presepsin kits were provided by GMS
Pharmaceuticals. The investigators did not receive
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RETROSPECTIVE STUDY

A retrospective study on the clinical profile of patients with
secondary spontaneous pneumothorax, with coexisting
pulmonary tuberculosis at the Lung Center of the Philippines
from January 2008 to December 2012
Bea Agpaoa, MD; Virginia Delos Reyes, MD, FPCCP
Department of Pulmonary Medicine, Lung Center of the Philippines
ABSTRACT
Objective: To determine the clinical profile of patients with secondary spontaneous
pneumothorax (SSP), with coexisting pulmonary tuberculosis (PTB) at a tertiary hospital.
Methods: All medical records of adult patients (16 years old and above) admitted at tertiary
hospital from January 2008 to December 2012 with an admitting and final diagnosis of
pneumothorax were reviewed.
Results: 162 patients were included: 108 (66.7%) were male. The mean age was 49 years.
Difficulty of breathing was the most common reason for consultation (92%). Majority was acidfast bacilli (AFB) smear negative (86%). One hundred eleven (68.5%) patients had previous PTB
treatment: 86.5% of these patients were AFB smear negative while 13.5% were AFB smear
positive. The remaining 51 out of the 162 respondents (31.5%) had no previous treatment. All
have pulmonary infiltrates; 42% has pleural thickening; 40.7% had bullae or blebs; 32.1% had
bronchiectasis; and the rest had atelectasis (12.3%), cavitations (6.2%), contralateral pleural
effusion (3.7%) and pulmonary mass (2.5%).
Conclusion: In this retrospective study, we found out that most of our patients are of male
gender, mostly smokers, and majority with underlying pneumonia. Sputum AFB positivity does
not correlate with the incidence of SSP. Patients with pneumothorax and coexistent PTB who
underwent CTT without pleurodesis tended to have more recurrences of pneumothoraces
compared to those who underwent CTT with pleurodesis.
INTRODUCTION
Pneumothorax, a collection of air in the
pleural space, may occur spontaneously without
preceding trauma or obvious cause, or may occur
as a result of direct or indirect trauma to the
chest. Spontaneous pneumothoraces are classified
as primary or secondary. A primary spontaneous
pneumothorax tends to occur in otherwise
healthy, young individuals without a coexisting
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pulmonary disease. The pathogenesis of
pneumothorax in these patients presumably
involves a spontaneous rupture of blebs and
bullae that are most commonly found at the
apices. Secondary spontaneous pneumothorax
(SSP) occurs in relation to the presence of an
underlying pulmonary disease. Among those
frequently compared diseases are pulmonary
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tuberculosis (PTB), chronic obstructive pulmonary
diseases (COPD), pneumonia, and neoplasm. Air
may enter the pleural space via distended,
damaged or compromised alveoli.
In the early years, the most frequently
studied underlying disorder in SSP was COPD. A
few number of studies conducted showed an
increasing incidence of SSP secondary to PTB.
Wilder et al (1962) found that 1.4% of PTB
patients suffered from SSP.1 However, the World
Health Organization in 2012 reported that an
estimated 8.6 million people developed TB every
year; 80% of these cases occured in developing
countries.2 These equated to 96,000 TB-related
SSP patients in developing countries.
The mechanism by which PTB causes SSP
is not clear. A study conducted by Freixinet et al
reported that SSP results from the lung destruction
associated with PTB.
Considering the growing incidence of PTB,
a rise in the number of patients with PTBassociated SSP is expected as well. At present,
there is limited local data with regards to SSP,
more so with SSP with coexisting PTB. A study by
Abing-Sabellina and Balanag on the clinical
course of SSP admitted at a tertiary hospital from
1990 to 1994 found that 55% of SSP patients had
coexisting PTB.
This study aimed to determine the clinical
profile of patients with SSP and coexisting PTB at
the tertiary hospital.
METHODS
This was a retrospective descriptive study
that reviewed the medical records of LCP patients
with an admitting and final diagnosis of
pneumothorax from January 2008 to December
2012. The study included all patients with a first
episode of SSP with coexisting PTB, whether
active or inactive. However, patients with primary
pneumothorax, iatrogenic pneumothorax,
traumatic pneumothorax, and pneumohydrothorax,
as well as pediatric patients aged 15 years and
below and adult patients with recurrent SSP prior
to admission were all excluded.

The demographic and clinical data of the
included patients were collected and summarized
using descriptive statistics. These included age,
sex, social behaviour, clinical presentation, other
underlying disease, TB status, radiological
findings, therapeutic management and its
complications, and the length of hospital stay.
RESULTS
Out of the 362 charts reviewed, 162
patients were included in the study. Table 1
describes the demographic profile of these
patients and their clinical presentation. Majority
(66.7%) were male. The mean age was 49 years
(range of 16 to 82 years). Majority were smokers
(86.5%) and alcohol drinkers (51.9%). One
patient admitted being an illicit drug user. Almost
all patients presented with difficulty of breathing
(92%). Majority also had pneumonia (59.3%).
Majority of the patients had previous antiTB treatment (68.5%); 86.5% of these patients
Table 1. Demographic Profile and Clinical
Presentation of the Study Population (n=162)
Variable
Age (mean), range
Sex, n (%)
Male
Female
Social Behavior, n(%)
Smoker
Alcoholic Drinker
IV Drug User
Clinical Presentation, n (%)
Difficulty of Breathing
Chest Pain
Cough
Fever
Concomittant disease
Chronic obstructive pulmonary
disease
Lung Cancer
Asthma
Pneumonia

Results
49 (16 - 82)
108 (66.7)
54 (33.3)
111 (68.5)
84 (51.9)
1 (0.6)

149 (92.0)
12 (7.4)
1 (0.6)
0 (0.0)
47 (29.0)
4 (2.5)
4 (2.5)
96 (59.3)
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Table 2. TB status of SSP patients with coexistent TB
n/N (%)

AFB Smear Positive

AFB Smear Negative

With Previous Treament

111/162 (68.5%)

15/111 (13.5%)

96/111 (86.5%)

Without Previous Treatment

51/162 (31.5%)

6/51 (11.8%)

45/51 (88.2%)

were AFB smear negative while 13.5% were
still AFB smear positive (Table 2). Fifty-one
patients (31.5%) had not received any
treatment; but only 6 (11.8%) of these patients
were AFB smear positive.
Chest imaging showed that the right and
left lungs were equally affected, with both lungs
affected in only 4 patients (Table 3). All patients
also had infiltrates, 42% had pleural thickening,
41% had bullae/blebs, and 32% had
bronchiectasis.
Most of the cases underwent closed-tube
thoracostomy (CTT) without pleurodesis (66%)
(Table 4). CTT without pleurodesis was done on
admission, while CTT with pleurodesis was
done on Day 12 (mean). SSP resolved around
the 14th or 13th hospital days, respectively
(means). Only 6 patients video-assisted

Table 3. Radiological findings of SSP patients
with coexistent TB
Radiological findings

N (%)

Pneumonia Location, n (%)
Right Lung
Left Lung
Bilateral Lung

79 (48.8)
79 (48.8)
4 (2.50

Specific Findings
Infiltrates
Pleural Thickening
Bullae/Blebs
Bronchiectasis
Pulmonary Atelectasis
Cavitations
Contralateral Pleural Effusion
Pulmonary Mass/es

162 (100.0)
68 (42.0)
66 (40.7)
52 (32.1)
20 (12.3)
10 (6.2)
6 (3.7)
4 (2.5)

SSP, secondary spontaneous pneumothorax; TB,
tuberculosis
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thoracoscopic surgery (VATS) with or without
pleural abrasion, and 3 underwent open
thoracotomy. One patient suffered from acute
respiratory failure (ARF) on admission and had
poor prognosis. The relatives decided to withhold
treatment.
There was recurrence of pneumothorax in
13 patients, all of whom initially underwent CTT.
Twelve patients (11.2%) initially underwent CTT
without pleurodesis; the other one patient (2.2%)
underwent CTT with pleurodesis (p=0.0703 vs
CTT without pleurodesis). All 13 patients
underwent CTT reinsertion with pleurodesis with
no recurrences thereafter.
In addition, 42% had prolonged air leak; all
of these patients initially underwent CTT without
pleurodesis. They were discharged with a CTT
bottle or modified Heimlich valve.
Two patients (1.2%) died. One of these
patients was the patient where treatment was
withheld upon the decision of the family. The
other patient died of septic shock.
DISCUSSION
A multitude of respiratory disorders have
been described as a cause of spontaneous
pneumothorax. Most studies stated that COPD is
the most frequent underlying disorder. Others
include PTB, cystic fibrosis, lung cancer and
human immunodeficiency virus-associated
Pneumocystis carinii pneumonia, followed by
more rare disorders, such as lymphangioleiomyomatosis and histiocytosis X.
Globally, there is a growing number of
PTB especially among countries with the highest
burden. Hence, we gathered data on patients with
SSP with coexisting PTB at the Lung Center of
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Table 4. Treatment of SSP patients with Coexisting PTB
Hospital day
treatment was done
(days) (mean, range)

Hospital day SSP
(days) (mean, range)

Length of hospital
stay (days) (mean,
range)

152 (93.8)
45 (27.8)
107 (66.0)

12 (2 - 22)
1

13 (3-23)
14.5 (3-26)

14 (4-24)
31 (5-57)

VATS
With pleural abrasion
Without pleural abrasion

6 (3.7)
1 (0.6)
5 (3.1)

4
9 (5 - 13)

8
11 (7 - 15)

9
16.5 (14 - 19)

Open Thoracotomy

3 (1.9)

4.5 (2 - 7)

8.5 (6 - 11)

11 (8 - 14)

N (%)
CTT
With pleurodesis
Without pleurodesis

SSP, secondary spontaneous pneumothorax; TB, tuberculosis; CTT, closed-tube thoracostomy; VATS, videoassisted thoracoscopic surgery.

the Philippines, a tertiary hospital. Our study
revealed a population with characteristics similar
with most international studies5,6: mostly male,
with a present or past history of smoking, over a
wide age range. Our study population ranged from
16 to 82 years of age. This could probably mean
that there is no correlation between the age of the
patient since PTB can occur at age.
In a study by Shamaei et al, difficulty of
breathing accounted for only 70% of the study
population.5 Only 32% of the said population had
PTB history and 83% were AFB smear positive. In
contrast, in our study, 92% experienced difficulty
of breathing upon diagnosis, 68.5% had been
previously diagnosed and treated for PTB, and
only 13.6% had AFB smear positive.
Similar to most studies, we found that
radiological findings varied widely from
pulmonary infiltrates to atelectasis.
The pathogenesis of pneumothorax in PTB
is not well known, but Auerbach and Lipstein
believed that it is caused by liquefaction necrosis
of subpleural caseous infiltrate which then
ruptures.7
Studies conducted by Freixinet and Sousa
both in 2011 showed a few numbers of
concomitant underlying pulmonary diseases like
COPD, pneumonia, asthma and lung cancer.3 Our
study revealed underlying COPD in 29% of
patients, and pneumonia in 59.3%.

All but one of the 162 patients underwent
CTT connected to an underwater seal. The 1 who
had pneumothorax during his admission did not
undergo any further intervention due to a poor
prognosis.
Nine among the 161 underwent VATS or
open thoracotomy due to prolonged CTT
insertion from previous admissions in other
hospitals.
Majority of the patients underwent CTT
without pleurodesis (n=107, 66%) followed by
CTT with pleurodesis (n=45, 27.8%). Among the
107 patients who underwent CTT without
pleurodesis, 12 (11.2%) had recurrent
pneumothorax compared to only 1 (2%) among
the 45 patients who underwent CTT with
pleurodesis (not statistically significant). Studies
have shown that the rate of recurrence of
pneumothorax is high when drainage alone is
used.8 Notably, the timing of the procedures,
specifically pleurodesis, was delayed because of
concomitant diseases like pneumonia and
exacerbation of COPD.
Pleurodesis aims to achieve a symphysis
between the parietal and visceral pleural surfaces
in order to prevent accumulation of fluid or air in
the pleural space. It has an average success rate
of approximately 90%. The cellular and
biochemical mechanisms involved in pleurodesis
may follow a common final pathway leading to
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activation of the pleural coagulation cascade, the
appearance of fibrin networks, and the
proliferation of fibroblasts.9 The rate of recurrence
of pneumothorax is unacceptably high when
drainage alone is used, and it is, therefore,
advisable to use any technique that is suitable to
achieve a pleural symphysis, such pleurodesis.
There are several studies regarding the
benefits of pleurodesis in pneumothoraces.
However, most of these pneumothoraces are
secondary to COPD. One study was a prospective
randomized study of 96 patients by Almind et al,
where the patients received either simple drainage,
drainage with tetracycline pleurodesis, or drainage
with talc pleurodesis. The incidence of recurrence
was 36%, 13%, and 8%, respectively, after an
average follow-up of 4.6 years. Up to this date,
there are still no available good-quality data
regarding pleurodesis in pneumothorax with
coexisting PTB.
Open thoracotomy and pleurectomy remain
the procedure with the lowest recurrence rate
(approximately 1%) for difficult or recurrent
pneumothoraces. VATS with pleurectomy and
pleural abrasion is better tolerated, but has a
higher recurrence rate of approximately 5%.11 As
mentioned, 9 patients in our study underwent
VATS or open thoracotomy. None of these patients
experienced recurrence.
Unfortunately, similar to two studies, many
of our patients (45 patients), in particular, those
who underwent CTT without pleurodesis, had a
persistent air leak.12, The prompt expansion of the
lung was not achieved in spite of immediate and
proper use of tube drainage. This may be due to a
large bronchopleural fistula (BPF) causing
persistent air leak and collapse of the lung, or it
may be due to entrapped lung caused by
fibrothorax.
Even though most patients with SSP can be
managed successfully, a small number of hospital
mortality can still occur. It may result from
respiratory failure caused by the pneumothorax,
especially if left untreated like in one of our
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patients. However, this patient already had poor
clinical condition and prognosis upon admission.
Other causes of death could be poor general
health and serious respiratory insufficiency, as in
the case of the second case mortality due to
sepsis. In a study by Tanaka et al, 4 patients with
SSP with underlying PTB died due to pneumonia
and lung cancer, and not because of postoperative complications. 14 The results of
Adebonojo were similar, where mortalities were
related to nutritional status, the extent of
parenchymal damage, the severity of the BPF,
and the presence of empyema.15
CONCLUSION
We conclude that most SSP patients with
coexisting PTB were male, smokers, and had
underlying pneumonia. PTB infectiousness may
not correlate with the incidence of SSP, and SSP
with coexisting PTB may occur throughout the
course of disease. Surgical treatment is
recommended, but major surgical maneuvers are
not usually required. CTT with pleurodesis had
lower recurrence rate than CTT without
pleurodesis. Many patients, in particular those
who underwent CTT without pleurodesis, had
prolonged air leak, and thus longer hospital stays.
In this case, we recommend further surgical
management, such as VATS or open thoracotomy,
preferably with symphysis of the parietal and
visceral pleura. Lastly, a small number of hospital
mortality may occur but not due to post-operative
complications.
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PROSPECTIVE STUDY

Prevalence of Pulmonary Impairment After Treatment of
Pulmonary Tuberculosis Among Patients Treated at the
Lung Center of the Philippines
Arnold N. Cunanan, MD; Daphne D. Bate, MD, FPCP, FPCCP; Vincent M. Balanag Jr.,
MD, FPCP, FPCCP
ABSTRACT
Introduction: This study aimed to determine the prevalence of pulmonary impairment after
the treatment of pulmonary tuberculosis.
Methods: This was a prospective, descriptive study of all patients who had just completed
Anti-Koch’s category 1 treatment at the Lung Center of the Philippines. Demographic data
were gathered. Patients underwent spirometry and chest radiography upon completion of the
treatment and at three months post-treatment.
Result: A total of 96 subjects (64 male and 32 female) were enrolled. The clinical
characteristics of patients with pulmonary impairment were as follows: mostly 20–34 years old,
male, employed, nonsmoker, with a body mass index of 20.79 ± 3.81 kg/m2, without
comorbidity, and with a radiologic score (RS) of 0–4 (mild). Measurement of lung function at 3
months post-treatment showed abnormality in 69 patients (71.9%), with restrictive defect being
the most common impairment. The Wilcoxon signed-rank test showed significant increase in
forced vital capacity (FVC) and forced expiratory volume in one second (FEV1) at 3 months
post-treatment, as well as a decrease in RS after treatment and at 3 months post-treatment.
Conclusion: Even after the 6-month four-drug anti-tuberculosis regimen was completed, the
prevalence of pulmonary-impairment development remained high. Restrictive defect was the
most common pulmonary abnormality. However, FVC and FEV1 increased at 3 months posttreatment.
INTRODUCTION
Pulmonary tuberculosis (PTB) can cause
parenchymal destruction by upregulation of
several proteases and dysregulation of protease
control.1 The histopathological abnormalities
after PTB treatment include fibrosis,
bronchiectasis, and bronchial stenosis, all of
which can cause pulmonary function
abnormalities.2 Previous studies have evaluated
the changes in pulmonary function before,
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during and after PTB treatment and have found
that between 48.7% and 76% of patients had
pulmonary function abnormalities after
completing PTB treatment.3-10 Although some
studies have shown obstructive defects to be the
main abnormality, recent studies showed that
abnormalities could be obstructive, restrictive, or
mixed.7-8,10 In a study performed on gold miners
in South Africa, forced expiratory volume in one
second (FEV1) and forced vital capacity (FVC)
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were found to be worse six months after
tuberculosis treatment but were stabilized at 13–18
months post-treatment.9 Pulmonary function
impairment after completing PTB treatment is
related to long-term respiratory symptoms, which
affect the quality of life.5,11
It is important to identify patients with risk
factors for pulmonary function deterioration after
the completion of PTB treatment. However, little
is known about the trends in pulmonary function
changes and the risk factors associated with
pulmonary function deterioration. Therefore, we
conducted a study at the Lung Center of the
Philippines (LCP) to investigate the prevalence
and change predictors of pulmonary function
among patients with PTB after the completion of
their treatment.
METHODS
Subjects were recruited immediately after
the completion of their anti-TB treatment. New
PTB patients with no previous Anti-Koch’s
treatment (category 1); were acid-fast bacilli
(AFB) sputum smear-positive, or smear-negative
after TB diagnostic committee (TBDC)
assessment; and newly declared cured or treatment
completed (less than 1 week) were included.
Patients with pulmonary comorbidities, e.g.,
chronic obstructive pulmonary disease (COPD),
asthma, pneumoconiosis and interstitial lung
disease; smoking history of over 10 pack-years;
history of respiratory failure; history of mining
exposure; congestive heart failure, New York
Heart Association (NYHA) class 3 or 4; and
autoimmune disease or human immunodeficiency
virus (HIV) infection were all excluded. Treatment
history, demographic data, smoking history and
underlying comorbidities were obtained.
Treatment was supervised at the LCP
outpatient department–directly observed
treatment, short (OPD-DOTS) following the
standard anti-TB regimen (category 1) of oral
isoniazid, rifampicin, pyrazinamide and
ethambutol (HRZE) every day for the first two

months; followed by isoniazid and rifampicin
(HR) daily for the next four months. Monitoring
of medication compliance was done via direct
observation of medication intake or via monthly
follow-up at the LCP TB clinic, with the daily
medication diary filled up by the caregiver.
Compliance with medication intake was
documented in the treatment booklet and the
OPD clinical chart. To avoid the risk of study
participants developing an unrelated chest disease
during the study and affecting the study results,
we included only those who have recently
completed their Anti-Koch’s treatment (less than
1 week post-treatment).
Patients underwent spirometry and
posterior-anterior chest radiograph upon
completion of their treatment and again at 3
months post-treatment. Spirometry was
performed by trained respiratory therapists
according to instruction. Predicted values were
selected for the appropriate population studied,
based on current international guidelines. Normal
spirometry results were defined as FEV1/
FVC≥70%, FEV1≥80% and FVC≥80% of postbronchodilator predicted value. For abnormal
spirometry results, an obstructive defect was
defined as FEV1/FVC<70%; a restrictive defect,
FEV1/FVC≥70%, FVC<80%; and a mixed defect
as FEV1/FVC<70%, FVC<80% of postbronchodilator predicted value. Severity of defect
was based on the value of post-bronchodilator
FEV1: ≥70%, mild; 60–69%, moderate; 50–59%,
moderately severe; 35–49%, severe; and <35%,
very severe.
Chest radiographs taken before treatment,
upon completion of treatment and at three months
post-treatment were retrieved and reviewed by a
radiologist. Radiologic scores (RS) were recorded
to define the extent of lung damage. For
uniformity of scoring, each lung was divided into
three areas, and each area was rated on a fourpoint scale (0–3) for the extent of infiltration: 0
for no infiltrates; 1 for mild, i.e., with linear/
stellate streaks, limited pleural thickening or
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limited scattered nodular densities, 2 for
moderate, i.e., with nodular density changes,
persistent cavitation, or gross pleural thickening;
and 3 for advanced, i.e., with wide fibrotic
changes, bullae or destroyed lung. The sum of the
points from all six areas constituted the RS. A
greater extent of infiltration resulted in a larger
RS.
Also included in the analysis were others
parameters that could influence pulmonary
function, e.g., demographic data, smoking history,
underlying comorbidities and AFB sputum smear.
All results of measurements were processed and
coded. Analysis for possible risk factors for
pulmonary impairment was done using univariate
logistic regression and generalized estimating
equation (GEE). Fisher’s exact test was used to
determine whether there was association between
impairment upon treatment completion and at
three months post-treatment. The Wilcoxon
signed-rank test was used to determine significant
difference between the two periods of
measurement.
RESULT
Ninety-six patients (64 male and 32 female)
with pulmonary tuberculosis who were declared
cured by their treating physician at the LCP TBDOTS clinic from February 2013 to April 2014
were enrolled in the study. One hundred patients
were initially enrolled. However, four were
eventually excluded: two due to lack of
cooperation in performing the spirometry test and
Table 1. Distribution of pulmonary impairment upon
completion of anti-TB treatment
Pulmonary function

n=96

%

Normal

26

27.1

With pulmonary impairment

70

72.9

Obstructive impairment

12

12.5

Restrictive impairment

58

60.4
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Table 2. Characteristics of included patients
Variables

Normal
n=26

With Pulmonary
Impairment
n=70

Age in years
15–19
20–24
25–29
30–34
35–39
40–44
45–49
50–54
55–59
≥60

37 ± 11.32
1 (3.8%)
3 (11.5%)
3 (11.5%)
4 (15.4%)
6 (23.1%)
1 (3.8%)
3 (11.5%)
3 (11.5%)
2 (7.7%)
0 (0%)

36.89 ± 15.23
8 (11.4%)
11 (15.7%)
8 (11.4%)
10 (14.3%)
5 (7.1%)
6 (8.6%)
5 (7.1%)
4 (5.7%)
6 (8.6%)
7 (10%)

Sex
Male
Female

16 (61.5%)
10 (38.5%)

50 (71.4%)
20 (28.6%)

Height (cm; n=70)

162.11 ± 6.52

163.63 ± 7.52

Weight (kg; n=70)

59.15 ± 12.20

55.54 ± 11.01

BMI (kg/m2; n=70)

22.50 ± 4.48

20.66 ± 3.49

Employment
status
Not employed
Employed
Housewife
Student

1 (3.8%)
20 (76.9%)
2 (7.7%)
3 (11.5%)

8 (11.4%)
46 (65.7%)
9 (12.9%)
7 (10%)

Smoking habit
Nonsmoker
Smoker
Smoking history in
pack-years (n=27)

15 (57.7%)
11 (42.3%)
3.95 ± 2.86

44 (62.9%)
26 (37.1%)
4.16 ± 3.08

AFB
Negative
Positive

17 (65.4%)
9 (34.6%)

35 (50%)
35 (50%)

Comorbidity
None
Present

24 (92.3%)
2 (7.7%)

62 (88.6%)
8 (11.4%)

1.25±2.5
26 (100%)
0
0

2.59±2.15
60 (85.7%)
9 (12.9%)
1 (1.4%)

Radiologic score
after treatment
mean ± SD
0–4
5–8
9–12
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two for having a smoking history of more than 10
pack-years.
Upon treatment completion, spirometry
results were found to be abnormal in 70 patients
(72.9%), with restrictive defects being the most
common problem (Table 1).
The clinical characteristics of patients with
pulmonary defects are as follows: mostly 20–34
years old, male, employed, nonsmoker, BMI 20.79
±3.81, positive AFB smear, without comorbidity,
and with an RS 0–4, mild (Table 2).
Measurement of lung function at three
months post-treatment showed abnormality in 69
patients (71.9%), with restrictive defect being the
most common impairment. Fisher’s exact test
showed association between impairment upon
completion of PTB treatment and at three months
post-treatment (p=0.000). Those who were free
from impairment upon completion of treatment
tended to stay impairment-free after three

months, while those who were impaired upon
completion of PTB treatment tended to retain the
impairment even at three months post-treatment
(Table 3).
The mean, standard deviation, median,
minimum and maximum values were computed
to compare the values of FVC and FEV1 at the
two time periods. Median was included in the
comparison because the data on FVC and FEV1
did not have a normal distribution for both time
periods (Table 4).
Mean and median FVCs were observed to
increase from 72.68% and 72%, respectively,
upon completion, to 73.98% and 74% after 3
months. The same can be said with the mean
scores for FEV1, though the medians were the
same in both periods. The Wilcoxon signed-rank
test found that the median FVC and FEV1 at 3
months post-treatment were significantly higher
than upon completion of treatment (p<0.0001).

Table 3. Pulmonary impairment at 3 months post-treatment by baseline pulmonary impairment classification
Upon Completion of
Treatment

Three Months After Treatment
Normal

Obstructive

Restrictive

Total

Normal

24

0

2

26

Obstructive

0

11

1

12

Restrictive

3

0

55

58

Total

27

11

59

96

F=0.000.
Table 4. FVC and FEV1 upon treatment completion and three months after
Variable
FVC (%
predicted)

FEV1 (%
predicted)

Time Period

Mean

SD

Median

Min.

Max.

Upon
completion

72.68

12.09

72

33

98

3 months after

73.98

10.8

74

37

99

Upon
completion

72.58

14.8

75

30

104

3 months after

73.57

13.21

75

38

100
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Using the Shapiro-Wilk test, we found that
the RS before, during and after treatment all had
non-parametric distributions.
The Wilcoxon signed-rank test showed that
the median RS was significantly different from the
other measures of central tendencies and was
decreasing at three months post-treatment, which
suggested a decrease in the extent of the radiologic
lung disease.
Univariate logistic regression analysis using
GEE was used to determine the possible risk
factors for impairment after PTB treatment (Table
5). Variables with significant association to
pulmonary function defects included lower BMI
and higher RS. Holding the effect of BMI constant,
the odds of a patient being impaired increases by
1.6485 for every 1 unit increase in RS. Holding the
effect of RS constant, the odds of a patient being
impaired decreases by 0.9053 for every 1 unit
increase in BMI.

DISCUSSION
Previous studies have shown that patients
with pulmonary impairment after PTB treatment
occurred in 48.7% to 76% of patients.4-10 In this
study, 72.9% of subjects with abnormal
spirometry also showed high prevalence of
pulmonary impairment after completing anti-TB
treatment. Restrictive ventilator defect was found
to be the most prevalent type of defect; this was
expected because of the parenchymal destruction
caused by tuberculosis. However, as the lungs
undergo fibrotic changes, traction effects cause
dilatation of the airways resulting in obstructive
pulmonary abnormalities, as demonstrated by
other studies4-6
The timecourse of pulmonary function
after completing anti-TB treatment has never
been well studied. Hnizdo et al. found that in
Cape Town, South Africa, the pulmonary
function of coal miners with PTB reached a nadir

Table 5. Risk factors of developing pulmonary function abnormalities, computed using generalized
estimating equation
Variable

Odds Ratio

p-value

Baseline age

0.9961

Baseline sex

95% Confidence Interval
Lower Bound

Upper Bound

0.777

-0.0312

0.0233

0.6667

0.384

-1.3183

0.5074

Baseline height (cm)

1.0298

0.326

-0.0293

0.0879

Baseline weight (kg)

0.9782

0.202

-0.056

0.0118

Baseline BMI

0.8992

0.035

-0.2048

-0.0077

Baseline job

0.8804

0.646

-0.6704

0.4157

Baseline comorbidity

1.1613

0.836

-1.2667

1.5658

Baseline smoking habit

0.9391

0.891

-0.9592

0.8335

Baseline smoking history

1.0044

0.968

-0.2092

0.2179

Baseline AFB

1.4045

0.141

-0.1123

0.7917

Baseline treatment facility

0.8808

0.618

-0.6265

0.3726

Baseline radiological score

1.5507

0.002

0.1563

0.721

Radiological score

1.6612

<0.001

0.2979

0.7172
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approximately six months after completing antiTB treatment (with a monthly FEV1 reduction of
56.8 ml) and then stabilized approximately seven
to 12 months later.9 One previous study showed
that patients with obstructive defects experienced
an annual decrease of 35.3 ml in their FEV1 for 15
years after the end of their anti-TB treatment.6 In
our study, however, measurements of pulmonary
capacity were only done twice: (1) when treatment
was completed and (2) at three months posttreatment. We found that most patients with
pulmonary impairments upon treatment
completion retained their pulmonary defect even
at three months post-treatment, but they also
showed increases in FEV1 and FVC.
Several comorbidities can affect pulmonary
function test results. These include chronic lung
diseases, severe congestive heart failure,
autoimmune diseases, and HIV infection.
Autoimmune diseases could lead to significant
changes in pulmonary function, while patients
with HIV infection have a high risk of contracting
respiratory diseases such as Pneumocystis jirovecii
infection and recurrent bacterial pneumonia.10 To
could get a more accurate description of the
changes in pulmonary function that occur after a
patient completes PTB treatment, we excluded
patients with the abovementioned comorbidities
from our study.
In active PTB, spirometry before or during
treatment is impossible to perform, especially in
the presence of hemoptysis or a positive AFB
smear. By excluding diseases that affect
pulmonary function tests, the impact of these
conditions on our results could be minimized. The
comorbidities diabetes mellitus and hypertension
are not associated with pulmonary defect.
Previous studies have shown that an AFB
smear-positive is an important predictor of
pulmonary function deterioration, due to
mycobacterial load or endobronchial involvement.
But our findings, due to the equal distribution of
AFB smear results in our study subjects, showed
that an AFB smear-positive is not significantly
related with pulmonary defect. The lung function

tests seem to have been affected by the residual
damage to the lungs after TB treatment, in
accordance with the findings of previous
studies.10 Our finding in this study is that disease
extent (RS) is a predictor of pulmonary function
deterioration after the completion of PTB
treatment.
Smoking, which is the most important risk
factor for COPD, increases the risk of active
PTB. The impact of smoking on pulmonary
function abnormalities after PTB infection is
unknown, and previous studies have shown
inconsistent results.4,8,10 In our study, smoking
history was not found to be a significant predictor
of pulmonary function deterioration. The reason
for this finding might be that most of our subjects
with a history of smoking had quit smoking
before or immediately after their PTB diagnosis,
and subjects with COPD were excluded. It might
also be that short-term changes in pulmonary
function are mainly caused by post-TB
pulmonary inflammation, which masks the
pulmonary function deterioration that is due to
smoking.
PTB-related pathophysiological changes
found in patients who underwent treatments can
cause systemic changes through motor
disabilities brought on by physical
deconditioning. In this study, we found that those
with lower BMIs have a higher risk for
developing pulmonary defects, probably due to
muscle wasting/deconditioning, which can affect
performance in pulmonary tests.
CONCLUSIONS
Even after the completion of the 6-month
four-drug anti-TB regimen, a high risk for the
development of pulmonary impairment remains.
However, significant improvements occur over
three months post-treatment. The risk factors for
pulmonary function impairment include extensive
disease (higher RS) and lower BMI. Smoking,
AFB smear-positive and other comorbidities are
not significantly related to the development of
pulmonary defect after TB treatment.
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COHORT STUDY

Treatment outcome of patients previously started on
standardized treatment regimen for suspected MDR-TB at
the Lung Center of the Philippines: programmatic
management for drug-resistant tuberculosis
Glenn M. Andal, MD; Joven Roque Gonong, MD, FPCP, FPCCP; Vivian S. Lofranco,
MD; Mary Rosary Santiago, MD
ABSTRACT
Objective: To determine the outcomes of treatment and follow-up of patients previously started on
standardized second-line treatment regimen for suspected multidrug-resistant tuberculosis (MDRTB) at the Lung Center of the Philippines (LCP).
Methods: This ambispective cohort study includes all suspected MDR-TB cases from June 2010
to May 2011 who were started on the standardized treatment regimen (STR) at the LCP. Patients
from the programmatic management of drug-resistant TB (PMDT) were followed up to determine
outcomes of treatment and rate of relapse. Demographic and clinical profiles were analyzed for
correlation with treatment outcomes using Fisher’s exact test.
Results: One hundred fifty-nine subjects were enrolled in this study. From these, 34.59% were
cured and 10.69% completed treatment, for a combined treatment success rate of 45.28%, but
only 23.27% returned for follow-up after six months, and only 14.47% returned after 12. The rest of
the subjects defaulted (35.85%), failed (1.26%), died (14.47%), or continued to undergo treatment
(3.14%). 45.28% of the subjects came from the non–directly observed treatment short-course
(DOTS) registration group. The investifgators found no association between treatment outcome
and sex/smear positivity at diagnosis. Individual analysis of the subjects who failed and those who
relapsed showed that they were males, smear positive at diagnosis and came from the non-DOTS
registration group.
Conclusions: A large proportion of the subjects defaulted. A small turnout of patients for follow-up
was also noted. This study was unable to establish a correlation on the effect of age and
fluoroquinolone resistance on treatment outcome. There was no correlation between treatment
outcome and sex/smear positivity at diagnosis.

INTRODUCTION
Tuberculosis (TB) is considered a key
health problem in different developing countries
around the world. The emergence of multidrugresistant TB (MDR-TB) further threatens the
control of TB worldwide and is a major public
health concern in several countries.
It is estimated that globally, 3.7% (2.1%

to 5.2%) of new TB cases and 20% (13% to 26%)
of previously treated cases have MDR-TB.1 The
Philippines is in the World Health Organization
(WHO) list of high-burden countries for MDRTB. The projected occurrence of MDR-TB in the
Philippines is 4.0% (2.9%–5.5%) in new TB
patients and 21% (14%–29%) among retreatment
cases, approximating that of the global incidence
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of MDR-TB.1
The initiation of a standardized treatment
regimen (STR) while waiting for confirmatory test
for MDR-TB or drug sensitivity has been shown
to result in high sputum culture conversion rates in
as short as 3 months.2 This may translate to better
MDR-TB control and a better outcome for the
patient.
The STR at the programmatic management
of drug-resistant TB (PMDT) is started on patients
who are MDR-TB symptomatic and are direct
sputum smear microscopy positive. Previously,
two types of STR were used. STR-A used
pyrazinamide (Z), kanamycin (Km), lovofloxacin
(Lfx), prothionamide (Pto), and cycloserin (Cs); it
was given to relapse and treatment-after-default
patients. STR-B used Km, Lfx, Pto, Cs and paraamynosalicylic acid (PAS); it was given to those
who had failed a previous treatment.
A study published in 2009 describing the
treatment outcomes of MDR-TB patients in Nepal
from 2005–2006 concluded that a fully
standardized regimen, 8Z-Km-Cs-ofloxacin (Ofx)ethionamide (Eto) can yield a high cure rate of
70%.3 Another study, printed in 2011 and relating
the treatment outcome of MDR-TB patients in
Tamil Nadu, India, who were started on a
standardized MDR-TB program of 6–9Km-OfxEto-Z-Cs-ethambutol (E), reported a cure rate of
66%.2 A meta-analysis regarding the treatment
outcomes of MDR-TB patients found that male
sex, smear positivity at diagnosis, diabetes
mellitus, previous anti-TB treatment, and low BMI
were associated with worse outcomes.4
The objective of this study was to determine
the outcomes of treatment and follow-up on
patients previously started on the standardized
second-line treatment regimen for suspected
MDR-TB at the Lung Center of the Philippines
(LCP) and to determine whether there is a
correlation between different demographic factors
and clinical profiles among patients who failed the
treatment program. This information could be
useful for referring physicians and local
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policymakers in managing MDR-TB.
METHODS
This was an ambispective cohort study
done on all MDR-TB suspects who were started
on the STR at the LCP programmatic
management for drug-resistant TB (PMDTB)
from June 2010 to May 2011. Patients who were
eventually diagnosed not to have MDR-TB were
excluded from the study.
We collected data by reviewing the charts
of all MDR-TB suspects who were started on
Table 1. Characteristics of included MDR-TB
suspects

Variable

Frequency

Percentage

Sex
Male
Female

100
59

62.90%
37.10%

1

0.6

150

94.3

8

5

2
20
20
1
5
9
21
0

1.26%
12.58%
12.58%
0.63%
3.14%
5.66%
13.21%

72

45.28%

9
0

5.66%
-

Age
Pediatric
(<15 years old)
Adult
(15–60 years old)
Elderly
(>60 years old)
Case Type
New
CAT I failure
CAT II failure
CAT IV failure
After default
CAT I relapse
CAT II relapse
CAT IV relapse
Others
Non-DOTS
treatment
Other (+)
Other (–)

	
  

	
  

MDR-TB, multidrug-resistant tuberculosis; STR,
standardized treatment regimen; DST, drug
susceptibility testing; DOTS, directly observed
treatment-short course.
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STR at the LCP-PMDTB from June 2010 to May
2011 and by following them up. Age, sex, smear
positivity at diagnosis and fluoroquinolone
resistance were noted during the review. Further
review of charts and follow-ups of patients with
ongoing treatment were done to determine the
outcome of patients after treatment. We then
followed up patients every 6 months for 1 year to
determine whether the patients had relapses.
Statistical analysis was done using frequency
distribution and percentage. Correlation was
prepared using Fisher’s exact test.
RESULTS
Table 1 shows that the majority of enrolled
subjects were males belonging to the 15–60 age
group. Majority of enrolled subjects were from the
non–directly observed treatment short-course
(DOTS) registration group.
A large portion of the enrolled subjects

defaulted (35.85%) (Table 2). Treatment success
was 45.28%. Only a small number of patients
returned for follow-up after finishing the course
of treatment (Table 3). One patient from the nonDOTS group had a relapse.
Table 4 shows that sex, smear positivity at
diagnosis, and treatment registration group had
no statistically significant correlation with
treatment outcomes.
DISCUSSION
A total of 159 subjects were enrolled in the
study. This was composed mainly of males
(62.9%) and the 15–60 age group (94.3%). The
largest frequency of enrollees was in the nonDOTS registration group (45.28%).
Fifty-seven (35.85%) out of the 159
enrollees defaulted, while 55 (34.59%) were
declared cured and 17 (10.69%) completed the
treatment, for a combined treatment success rate

Table 2. Outcome of patients started on STR at end of treatment
Case Type

Cured

Treatment

Died

Failure

Defaulted

Ongoing
Treatment

Total

Completed
New

1

0

0

0

1

0

2

CAT I failure

7

2

2

0

9

0

20

CAT II failure

10

2

2

0

4

2

20

CAT IV failure

0

0

1

0

0

0

1

After default

2

0

0

0

3

0

5

CAT I relapse

2

1

2

0

4

0

9

CAT II relapse

9

3

1

0

7

1

21

CAT IV relapse

0

0

0

0

0

0

0

20
4
0

8
1
0

14
1
0

2
0
0

26
3
0

2
0
0

72
9
0

55

17

23

2

57

5

159

Others
Non-DOTS
treatment
Other (+)
Other (–)
TOTAL

STR, standardized treatment regimen; DOTS, directly observed treatment-short course.
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Table 3. Patient follow-up and outcomes
Case Type

Patients Previously
Started on STR (N)

Patients Who Came for
Follow-Up After 6
Months (N)

Patients Who Came
for Follow-Up After
12 Months (N)

Recurrence
(N)

New

2

0

0

0

CAT I failure

20

7

4

0

CAT II failure

20

5

3

0

CAT IV failure

1

0

0

0

After default

5

1

1

0

CAT I relapse

9

1

1

0

CAT II relapse

21

5

5

0

CAT IV relapse

0

0

0

0

Other
Non-DOTS treatment
Other (+)
Other (-)

72
9
0

15
3
0

7
2
0

1
0
0

TOTAL

159

37

23

1

23.27

14.47

0.63

Percentage

STR, standardized treatment regimen; DOTS, directly observed treatment-short course.

of 45.28%. This value is lower than in previous
published studies2,3 but is close to the 48%
treatment success rate that was published by the
WHO in 2010.5
A large portion (35.85%) of the subjects
defaulted at a rate that is much higher than in other
studies,2,3 including a local study, which found the
default rate to be 25.25%.6 Factors for default are
beyond the scope of this study. However, other
researches have found that the number of drugs to
which the patient was resistant at admission, the rate
of treatment interruption based on patient’s decision,
the rate of side effects, and the absence of culture
conversion during the intensive phase were
independently associated with default from
treatment.
Poor treatment tolerance, a perception that
treatment was inefficient, lack of information,
incorrect perception of being cured, working factors
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and behavioral problems were additional factors
related to treatment default.7 Another study stated
that the long treatment duration itself was likely
to be the overall major factor that drove default.
Of the 57 defaulters in our study, 28 stated their
reason, and the most common (stated by 9
subjects, or 15.9%) was adverse drug reaction.8
One study suggested that the rate of default
could be decreased through engagement of
community health workers as directly observed
treatment (DOT) providers; provision of DOT
throughout the treatment period; limiting cohort
size through, for example, decentralization of
services; and the provision of patient education
and a comprehensive package of adherence
interventions, including financial support,
transport reimbursement and nutrition.9 Some of
these actions are already being done at the
PMDT.
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Table 4. Correlation of clinical and demographic characteristics on treatment outcome
Profile

Treatment Outcome
(n=154)
Successful

Sex
Male
Female

Unsuccessful

p-value

49
23

31.80%
14.90%

51
31

33.10%
20.10%	
  	
  

0

0.00%

1

0.70%

68

44.20%

77

50.00%

4

2.60%

4

2.60%

	
  

	
  

	
  

	
  

Smear Positivity
Positive
Negative

24
48

15.60%
31.20%

24
58

15.60%
37.70%

Registration Group
New
Retreatment
Non-DOTS

1
43
28	
  	
  

0.60%
27.90%
18.20%	
  	
  

1
39
42	
  	
  

0.60%
25.30%
27.30%	
  	
  

Age
Pediatric TB
(<15 yrs)
Adult TB
(15 – 60 yrs)
Elderly TB
(> 60 yrs)

Fluoroquinolone
Resistance
Sensitive
Resistant
Not Done

0.5

N/A

0.605

0.144

N/A
53
5
14

34.40%
3.20%
9.10%	
  	
  

The failure rate in this study was 1.26%,
which was similar to a prior study10 and lower than
earlier studies.2,3 In a study done in Morocco,
retreatment failure was most common among
patients who had failed initial treatment.11 The two
patients who failed in this study had at least one
previous treatment before being enrolled in the
STR.
With regard to efficacy of treatment, of the
74 patients who completed the treatment (i.e.,
cured, completed, or failed), only two subjects
failed. This is equivalent to a 97.3% success rate
for those who completed treatment. This probably
means that if the patients belonging to the default
group stayed with the treatment program, their
chances of being cured, or of at least being
declared treatment completed, was high.

57
3
22

37.00%
1.90%
14.30%	
  	
  

One patient had recurrence that was
observed at the sixth month of follow-up. This
was comparable to the results of an earlier
research in Peru.10 A study done in Estonia
associated TB recurrence with resistance to all
injectables, resistance to a greater number of
drugs, sputum smear positivity and a history of
previous TB treatment.12 Among these four
factors, we found only smear positivity in the
patient who had recurrence in this study. A larger
population or sample of patients who had
recurrence might help confirm the findings of
previous studies.
Only 23.27% of this study’s enrollees
came for follow-up at six months, and only
14.47% came for follow-up at 12 months. In
stark contrast, a study done in Peru found that
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73.13% returned for follow-up for at least 24
months.13 We have not come across any research
regarding factors for failure to follow up. However,
many patients in our study came from areas far from
the designated areas for follow-up, and this might be
the main cause of the low follow-up rate that we
observed.
With regard to the different demographic and
clinical factors analyzed, this study was unable to
establish a correlation on the effects of age and
fluoroquinolone resistance on treatment outcome
due to the sparsity of the study population. While
previous studies found that smear positivity at
diagnosis and male sex were risk factors for poor
outcome,4 we did not find such correlations in our
study. However, we noted that both of those who
failed in their treatment in our study population
were males, and one of them was smear positive at
diagnosis. In addition, the patient who had
recurrence was also male, and he was also smear
positive at diagnosis. We believe that the smallness
of the study population may have affected this
study’s results.
Of note is the large number of enrolled
subjects who fell under the non-DOTS registration
group (45.28%). This means that a large number of
physicians still do not enroll their TB symptomatic
patients in the DOTS program, or they probably
give the wrong treatment, leading to the
development of MDR-TB. Notable too is the fact
that the two patients who failed and the patient who
had relapse in our study population came from the
non-DOTS registration group.
CONCLUSIONS
This study found that a large portion of the
patients being started on the standardized anti–
MDR-TB regimen end up defaulting. The treatment
success rate is low but not far from the global
treatment success rate published by the WHO in
2010. This study also found a low turnout for
follow-up among those who have completed the
treatment. However, among those who returned for
follow-up, only one suffered relapse.
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The findings of this study with regard to
factors affecting treatment outcome are in
contrast to those of previously published studies.
However, our findings might have been affected
by the small size of our study population. Prior
non-DOTS treatment could be a risk factor for
poor outcome of MDR-TB patients, but this will
need further study.
RECOMMENDATIONS
A local study can be done on why patients
default from treatment. The results can then be
applied in the local setting to decrease the rate of
default. Previously suggested interventions to
decrease default, such as financial support,
transport reimbursement and nutrition, are
already in place at the PMDT. Further support for
this program must be done. Previously treated
patients should be encouraged to follow-up after
their treatment course, perhaps with incentives,
since follow-up cannot be forced. A study with a
larger population may be done to look at the
correlation between different demographic/
clinical profiles and treatment outcomes in MDRTB patients. The large number of enrollees that
came from the non-DOTS registration group
suggests that a public-private mix DOTS program
must be inculcated to primary care physicians.
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RETROSPECTIVE STUDY

Correlation of endotracheal aspirate Gram stain and final
culture results in ICU patients in a tertiary hospital in Cebu
City: A retrospective study
Niño Michael Inting, MD; Beatriz Tan, MD, DPCP; Albert Rafanan, MD, FPCCP
Chong Hua Hospital, Cebu City, Philippines
ABSTRACT

Objectives: This study aimed to determine the relationship between endotracheal aspirate
(ETA) Gram stain (GS) and final culture results in intensive care unit (ICU) patients with
suspected ventilator associated pneumonia (VAP).
Methodology: This was a retrospective analytical study conducted at a 12-bed ICU in a
tertiary hospital in Cebu City, Philippines. It included all VAP patients in the ICU from
September 2009 to August 2010 with ETA GS and final culture results. Results of these two
tests were analyzed for agreement using simple kappa statistic.
Results and Discussion: One hundred twenty-four patients were included in the study. The
most commonly grown pathogenic micro-organisms on culture were Klebsiella spp (16.9%),
Pseudomonas spp (16.1%), Streptococcus spp (9.7%), and Sternotrophomonas maltophilia
(8.1%). Of those with no microorganisms seen in GS, 5.6% and 22.6% had Gram-positive and
Gram-negative microorganisms grown on culture. Of those with Gram-positive
microorganisms on GS, only 24% also had Gram-positive organisms on culture. Of those with
Gram-negative microorganisms on staining, 78% had Gram-negative organisms on culture.
The study showed that the overall agreement between ETA GS results and pathogenic
bacteria culture results was not clinically reliable (K=0.37; 95%, CI 0.235, 0.506).
Conclusion: ETA GS performed for clinically suspected VAP does not predict final culture
results well. Thus, it has limited role in guiding initial empiric antibiotic therapy in VAP patients.
INTRODUCTION
Hospital-associated infections such as
ventilator-associated respiratory infection,
which are comprised of ventilator-associated
pneumonia (VAP) and ventilator-associated
tracheobronchitis complicates the course of
many critical care patients.1-4 It is the second
most common cause of nosocomial infections as
reported in the National Nosocomial Infection
Survey of the Centers for Disease Control and
Prevention.5 It has been associated with
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increased hospital stays, duration of mechanical
ventilation, mortality, and cost of hospitalization.6
Early empiric treatment of ventilatorassociated respiratory infections forces clinicians
to select antibiotics without the final culture
results, often relying instead on Gram stain (GS)
results of endotracheal aspirates (ETA). However,
studies report differing results regarding the
reliability of GS in predicting the final culture
results.7 Important issues remain, such as whether
withholding antibiotics based on absence of
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bacteria on GS is a safe strategy until the
acquisition of final culture results, and whether
the spectrum of initial antibiotic therapy can be
restricted based on initial GS, given the
controversy surrounding the accuracy of GS.
This study aimed to evaluate the
relationship between ETA GS and final culture
results in intensive care unit (ICU) patients with
suspected ventilator associated pneumonia
(VAP) in the local setting.
METHODOLOGY
This was a retrospective analytical study
conducted at Chong Hua Hospital, a private
tertiary internal medicine training hospital in
Cebu City. It reviewed the medical records of
intubated ICU patients who were suspected of
having VAP from September 2009 to August
2010. Clinical suspicion was defined as the
presence of new or persistent radiographic
features suggestive of pneumonia with no other
obvious cause and the presence of any 2 of the
following: fever higher than 38ºC, leukocytosis
(more than 11.0 x 10⁹ cells/L) or neutropenia
(less than 3.5 x 10⁹ cells/L), purulent
endotracheal secretions, isolation of pathogenic
bacteria from the ETA, and increasing oxygen
requirements. Included patients must have had
ETA GS and culture performed under standard
operating procedures, and results were
available.
The ETA and GS results of all included
patients were retrieved and tabulated. The

concordance of ETA GS results and final culture
results were determined by the kappa statistic and
analyzed using Medcalc 12.3.1. A kappa statistic
of 0.81 to 1.00 indicated a statistically “very
good” agreement; 0.61 to 0.80 meant a “good”
agreement; 0.41 to 0.60 meant “moderate”
agreement; 0.21 t 0.40 meant “fair” agreement;
and 0.20 or less meant “poor” agreement.
RESULTS
Between September 2009 and August
2010, 124 intubated patients with suspicion of
VAP and complete ETA GS and CS results were
admitted at Chong Hua Hospital ICU. Table 1
shows the GS and CS results of these patients.
The most commonly grown micro-organisms on
culture were Klebsiella spp (16.9%),
Pseudomonas spp (16.1%), Candida spp (15.3%)
(considered a colonizer), Streptococcus spp
(9.7%), and Sternotrophomonas maltophilia
(8.1%).
Table 2 shows the concordance between
the GS results and the final culture results.
Among the 25 patients with Gram-positive results
on ETA GS, only six patients (24%) grew
pathogenic Gram-positive microorganisms on
culture. Among the 23 patients with Gramnegative results on ETA GS, only 18 patients
(78%) grew pathogenic Gram-negative
microorganisms on culture. Among the 60
patients with no Gram-positive or –negative
organisms on ETA GS, 36 patients (60%) grew
pathogenic organisms in culture. The kappa

Table 1. ETA GS and final culture results of ICU patients suspected with VAP
GS results (n, %)

Final culture results (n, %)

Gram-positive

25 (20.2)

16 (12.9)

Gram-negative

23 (18.5)

61 (49.2)

Both

16 (12.9)

8 (6.5)

No pathogenic organisms

60 (48.4)

39 (23.4)

ETA, endotracheal aspirate; GS, Gram stain; ICU, intensive care unit; VAP, ventilator-associated pneumonia.
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Table 2. Concordance of ETA GS and final culture results of ICU patients suspected with VAP
GS results

Final culture results

Total

Neither

Gram-positive

Gram-negative

Both

24 (19.4)

7 (5.6)

28 (22.6)

1 (0.8)

60 (48.4)

Gram-positive

11 (8.9)

6 (4.8)

6 (4.8)

2 (1.6)

25 (20.2)

Gram-negative

2 (1.6)

2 (1.6)

18 (14.5)

1 (0.8)

23 (18.5)

Both

2 (1.6)

1 (0.8)

9 (7.3)

4 (3.2)

16 (12.9)

Total

39 (23.4)

16 (12.9)

61 (49.2)

8 (6.5)

124 (100)

Neither

ETA, endotracheal aspirate; GS, Gram stain; ICU, intensive care unit; VAP, ventilator-associated pneumonia.

statistic was 0.37 (95% CI 0.235, 0.506),
indicating poor to moderate correlation based on
the confidence interval.
DISCUSSION
The principal finding of this study was that
GS results poorly predicted the final culture
results. In particular, 60% of specimen with no
organism seen on GS ended up growing
pathogenic bacteria. Findings highlight the
potential risk of withholding antibiotic therapy for
patients with suspected VAP based on the absence
of organism on initial GS result.
Diagnosis of VAP in the ICU remains a
challenge despite numerous studies on diagnostic
techniques and treatment algorithms.
Retrospective observational data show increased
mortality and morbidity from VAP when initial
antibiotic therapy does not treat the subsequently
cultured bacteria.8 Many approaches have been
suggested to decrease the risk of inadequate
empiric coverage: using local resistance patterns
to guide antibiotic selection, invasive techniques
for diagnosis, and clinical protocols based on the
initial specimen GS.6 However, the latter approach
assumes that the GS of ETA predicts final culture
results. The results of this study challenged this
assumption.
Veinstein et al attempted to validate a
diagnosis and treatment algorithm based on direct
examination of specimens of EAs and protected
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telescopic catheter in suspected VAP. In this
observational study of 76 patients, the clinical
severity criteria and GS results were used to
empirically treat patients with organisms
observed on GS. However, patients with no
observed organisms on GS were withheld
treatment until cultures became available. They
found that early management was appropriate in
80% of the patients and that 83% received
appropriate antimicrobial regimen. In other
words, 17% of patients did not receive adequate
initial antibiotics. Similar to our results, they
found that among 21 patients with negative GS of
EA and protected telescopic catheter, 14% had
bacteria growing on final culture results.
Clinicians using the aforementioned strategy
could potentially withhold antibiotics for many
days in these patients. This approach may be
inappropriate given the potential increase in
morbidity and mortality associated with
withholding appropriate antibiotics.
Albert et al conducted a secondary analysis
of a multicenter randomized trial (n=740) to
determine the utility of GS in the clinical
management of suspected VAP patients.9 They
also found poor overall agreement between GS
and pathogenic bacteria culture results.
Our present study was done in a local
setting with consideration of our own
antibiogram. A previous unpublished study done
in the same institution by Pasanting and Rafanan
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on the clinical profile of patients who develop
VAP in the ICU also reported poor correlation
of the initial ETA GS and the final culture Gram
type.
This study has some limitations: it was
retrospective in nature and had a short duration
and a small sample size. Another limitation of
the study was that many of the patients were
already on antibiotics at the point of the
collection of the sample. This could have
affected the results by decreasing the number of
positive cultures even if the GS did initially
show some amount of bacteria. However, this
situation reflects routine clinical practice and
supports the applicability and generalizability of
our results.
CONCLUSION
There was no clinically reliable
correlation found between ETA GS and the final
culture results. This meant that ETA GS
performed for clinically suspected VAP also
poorly predicts the antibiotic treatment required
according to final culture results. This shows
that GS has a limited role in guiding initial
empiric antibiotic therapy in patients with
suspected VAP.

5. Garner JS, Jarvis WR, Emori TG, et al. CDC
definition for nosocomial infections. Am J
Infect Control 1988;1988:16:128-40.
6. Shorr AF, Keller MH. Ventilator-associated
pneumonia: insights from recent clinical
trials. Chest 2005; 128:583S-91S.
7. Blot F, Raynard B, Chachaty E, et al value of
gram stain examination of lower respiratory
tract secretions for early diagnosis of
nosocomial pneumonia. Am J Respir Crit
Care Med 2000; 162: 1731-7.
8. Iregui M, WardS, Sherman G, et al, Clinical
importance of delays in the initiation of
appropriate antibiotic treatment for ventilator
associated pneumonia. Chest 2002; 122:
262-8.
9. Albert M, Friedrich JO, Adhihari NKJ, et al,
Utility of gram stain in the clinical
management of suspected ventilatorassociated pneumonia. Am J of Crit Care
2008; 23, 74-81.

REFERENCES
1. Chastre J, Fagon JY. Ventilator-associated
pneumonia. Am J Respir Crit Care Med
2002;165:867-903.
2. Nseir S. Ader F, Marquette CH. Nosocomial
tracheobronchitis. Curr Opin Infect Dis
2009; 22 148-53.
3. Nseir S, Di Pompeo C, Pronnier P, et al.
Nosocomial tracheobronchitis in
mechanically ventilated patients: incidence,
etiology, and outcome. Eur Respir J 2002;
20:1483-9.
4. Craven DE, Hjalmarson KI. Ventilatorassociated tracheobronchitis and
pneumonia: thinking outside the box. Clin
Infect Dis 2010;51(Supp 1): S59-66.

Vol. 16 | Issue 04 | December 2015

40	
  

Tuberculosis sketches
by René Théophile Hyacinthe Laennec (1781-1825) in De l’auscultation
médiate, 1819. René Laennec was the inventor of the stethoscope.

This is a faithful photographic reproduction of a two-dimensional, public domain work of art.

41	
   Phil J Chest Dis 2015

OUTSIDE  BACK  COVER

The Philippine Journal of Chest Diseases
An official publication of:
Philippine College of Chest Physicians
84-A Malakas St., Pinyahan, Quezon City, Philippines
Email: secretariat@philchest.org
Phone: (+632) 924 9204

