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EDITORIAL

“Predictions” in pulmonology

Evelyn Victoria E. Reside, MD, FPCCP

Editor-in-Chief

“Those who have knowledge, don’t predict.

Those who predict, don’t have knowledge”

- Lao Tzu

There’s something to be said about predicting

diagnoses based on objective and subjective

information provided by a patient. Physicians

study many years to reach even a differential

diagnosis, and at times the quality of patient

information is poor, so much so that doctors have

to muddle through mounds of data every single

day only to still end up with a “probability”, a

“possibility” and a “prediction”.

Of course patients are not to know that doctors

essentially predict (or “guess”) diagnoses. But

that’s fundamentally what is done. And so of

course, it goes without saying that the more

information is made available to physicians, the

more accurate a diagnosis will be, and the less

likely the diagnosis will end up being just a

“guess”.

Unfortunately, clinching a diagnosis is not just a

matter of collecting information and putting them

together. Oftentimes, doctors have to deal with

misleading information, useless information, and

incorrect information. The physician then has to

transform into a detective, needing to navigate

through all these, awaiting for that eureka moment

when the proverbial light bulb goes on in the

mind.

Unfortunately, speed and timeliness of the

diagnosis can be compromised in the quest for an

accurate diagnosis. However, “slowly but surely”

cannot be the physician’s mantra. Just take the

everyday emergency room, where life-saving

decisions have to be made in seconds, and history-

taking is extremely abbreviated.

Enter scoring systems, predictive values, baseline

data and comparative analyses. They are meant to

fast track decision making processes and make the

“guessing” more systematic. Most often, they also

require a leaner set of diagnostic information than

what convention dictates.

The PJCD here, in this issue, presents studies

which generated relevant data to the pulmonary

physician, in aid of diagnosing and managing

common conditions: nutritional assessment tools
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in relation to ICU mortality, diaphragm

muscle thickness and RSBI in relation to

successful extubation, detection rates of the

various specimen collection techniques during

bronchoscopic procedures.

Indeed, the element of time in managing

patients remain crucial in achieving

successful patient outcomes. However, let it

not also be said that patients were diagnosed

and managed based only on scoring systems,

Likert scales and computed values. No

calculator can yet approximate the human

mind, nor the human heart. As there have yet

to be numerical equivalents for “gut feel” and

“expert opinion”.

And that is always the way things must be.

“Prediction is not just one of the things your

brain does. It is the primary function of the

neo-cortex, and the foundation of intelligence.

- Jeff Hawkins
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ABSTRACT

Setting: The Philippines has had a long history of Public-private Mix Directly observed treatment short-

course (PPMD) for the care of tuberculosis (TB) patients.

Objective: This study aimed to document the knowledge, attitudes and practices (KAPs) of private

physicians on TB and multidrug-resistant TB (MDR-TB).

Design: This cross-sectional study interviewed 118 private physicians.

Results: Private Medical Doctors (MDs) have a mixed practice in the diagnosis and treatment of TB and

MDR-TB. Some referred patients to fellow providers, while managing other patients in their own clinics.

Ninety-six percent of MDs requested microscopy for presumptive TB patients; however, only 36% utilized

DOTS microscopy centers; 66% requested culture, with 59% utilizing PMDT facilities. Management in

MDs’ own clinics was higher for presumptive patients with no obvious risk of drug resistance compared to

those with a drug resistance risk (95% vs. 58%), and it was higher for TB patients compared to MDR-TB

patients (92% vs. 6). Standard treatment regimens were prescribed correctly by 82% MDs for new TB

cases, and by 72% for retreatment cases. A quarter of MDs did not advise supervised therapy for

patients. Knowledge on TB/MDR-TB case definitions was demonstrated by 83%-99% MDs; by 93%-

100% on TB outcomes, and 50%-67% on MDR-TB outcomes. Eighty-six percent were willing to

collaborate with government for MDR-TB control.

Conclusion: This study revealed positive knowledge and practices in the private sector on TB/MDR-TB

management, with much interest and openness for collaboration. The WHO framework for PPM MDR-TB

needs to be urgently explored for implementation in the Philippines.

Keywords: KAPs, public-private mix, PPM, MDR-TB
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Practices in TB and Drug-resistant TB

CROSS-SECTIONAL STUDY

TB in the private sector
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engage private physicians and institutions

through DOTS referral, and establishment of

PPMD units. DOTS became countrywide in

2003; in 2011, engaged non-NTP providers

contributed 11.7% TB cases to the NTP. The

programmatic management of drug-resistant

TB (PMDT) was piloted by a non-

governmental PPMD unit, the Tropical

Disease Foundation, mainstreamed into the

NTP with guidance from the Green Light

Committee. PMDT is now nationwide, with

all regions accessing MDR-TB diagnosis and

treatment.

Despite the country’s long PPMD

experience, strategic information regarding

TB management outside the NTP remains

lacking. TB ceased to be a reportable disease

in 2001. A report on four countries, including

the Philippines, showed huge relative anti-TB

sales volumes in private markets; Philippine

procurement data derived a sales volume

enough to treat 2.4 times the NTP caseload.

This concluded that even after PPMD

adoption, an enormous drug quantity

continues to be channeled and used massively

outside the NTP.

This paper aimed to assess the

knowledge, attitudes and practices (KAPs) of

private physicians in TB and MDR-TB care.

METHODOLOGY

A cross-sectional study on the KAPs of

hospital-based private physicians in five

major cities in the Philippines on TB and

MDR-TB management was conducted

between June-December 2012. The National

Capital Region (NCR), Regions III, IVA, VII

and XI, were selected for their relatively large

and urbanized populations. From 194

government-licensed private facilities, 93 hos-

INTRODUCTION

The role of the private sector in

tuberculosis (TB) control cannot be ignored.

While directly observed treatment, short-

course (DOTS) began in the 1990s within

National TB Programs (NTP), the private

sector emerged to be a key provider of TB

services in many settings, becoming the

rationale underlying public-private mix DOTS

(PPMD)., The Philippines, a high TB burden

country and one of the 30 high multidrug-

resistant TB (MDR-TB) burden countries, has

over 15,000 private physicians. The 2011 drug

resistance survey estimated 8,500 new MDR

cases annually (2% among new; 21% among

retreatment). In 2013, 3,962 (47%) rifampicin-

resistant/MDR-TB cases were detected, with

57% treated using second-line drugs (SLD).3

The Philippine NTP initiated DOTS in

1996, a time of disunity in TB care between

the public and private sectors. One study

revealed only 13% of private physicians were

using smear microscopy; another showed 4%

sole reliance on smear, and 55% on both chest

x-ray (CXR) and smear, and a hundred

regimen variations prescribed. Among 1,355

private doctors interviewed, 88% solely relied

on CXR; 89% prescribed inappropriate

regimens; 98% did not follow-up patients; and

only 24% knew the NTP policies. 4

In 1994, even prior to DOTS, motivated

private specialists had established the

Philippine Coalition against Tuberculosis

(PhilCAT) as a “unifying force” among

stakeholders. The 1997 Nationwide TB

Prevalence Survey documented that most TB

symptomatics sought care in the private sector

even with free government services, urging the

NTP to formally adopt the PPMD strategy in

2002, designating PhilCAT to systematically

Quelapio et al
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only; the remaining with both private and

government facilities. TB practice was, on

average, 17 years; 70 MDs (59%) had

undergone training for DOTS Referring

Physicians, 59 (50%) involved in TB work

within the last five years, through DOTS

referral, implementation, advocacy or

research.

pitals were randomly selected: all 8 large

(>300 beds), all 35 medium (101-300 beds)

and 30% of 50 small (1-100 beds) hospitals.

Among the 93, 76 participated in the study,

with non-participation coming from facilities

not dealing with TB patients, and those with

competing activities during the study.

Three affiliated medical doctors (MDs)

from each large hospital, two from medium,

and one from each small hospital, nominated

by the Hospital Director, were interviewed. Of

144 targeted physicians, 82% (118)

participated in the study.

A Technical Working Group representing

the NTP, the National TB Reference

Laboratory, and the World Health Organization

(WHO) was convened. An advisory group

from three prominent medical societies

solicited buy-in for the project and contributed

technical inputs; six pulmonologists served as

study interviewers. After consent, one-on-one

MD interviews were conducted using a semi-

structured questionnaire. Editing and

verification were made to ensure consistency

of responses; output frequencies were

generated for selected categorical data.

The study protocol was approved by the

WHO-Western Pacific Region Ethical Review

Board. Informed Consent Forms were signed

by the Hospital Directors, and MDs. Data were

kept confidential and restricted to the study

team.

RESULTS

Among the 118 MDs, 74% were >40

years old, 56% males, 67% from NCR, 58%

pulmonologists, 13% infectious disease (ID)

specialists, 10% other sub-specialists and

internists, and 19% others (Table 1). Three-

fourths were affiliated with private hospitals

5

Characteristics Value (n, %)

Age: >40 years 87 (74%)

Sex: Males 66 (56%)

Area of practice 

NCR

Region III

Region IV-A

Region VII

Region XI

79 (67%)

4 (3%)

12 (10%)

11 (9%)

12 (10%)

Specialization

Pulmonology

Infectious Diseases

Other sub-specialties* and 

Internal Medicine 

Others* 

68 (58%)

15 (13%)

12 (10%)

23 (19%)

Affiliation

Private hospital(s) only

Private and public hospitals

88 (75%)

30 (25%)

No. of hospital affiliation

1 only

2-3

4-6 

28 (24%)

59 (50%)

31 (26%)

Ave. duration of TB practice 

(years)
17 (range: 2-50)

Involvement in TB

Trained in DOTS

TB work 

70 (59%)

59 (50%)

• Sub-specializations other than Pulmonology and 

Infectious Disease

• ** General medicine, family medicine, paediatrics, 

surgery, obstetrics-gynecology, otolarrhyngology

Table 1: Profile of respondents

TB in the private sector
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PRACTICES

Referring and managing

The average number of presumptive TB

cases seen was seven patients weekly, and five

confirmed TB patients. Presumptive DR-TB

patients numbered one to two weekly, with

zero to one confirmed MDR-TB patient.

Most physicians had mixed practice,

sometimes referring certain patients to other

providers, while managing others in their own

clinics. Figure 1 shows only 31% MDs

referred presumptive TB patients to other

providers, compared to 73% referring

presumptive DR-TB cases; 69% referred TB

patients, while 96% referred MDR-TB patients.

Consistently, Figure 2 shows 95% MDs

managed presumptive TB cases in their own

clinics vs. 58% managing presumptive DR-TB

cases; 92% managed confirmed TB patients vs.

6% managing MDR-TB patients. The two

figures indicate that the practice of clinic

management was more for patients with no

drug resistance, or known DR-TB risk, while

the practice of referring was more for patients

that harbored MDR-TB, or DR-TB risk.

Utilization of recommended facilities and

tools

Among those who referred patients for

TB care, utilization of DOTS and PMDT

facilities was 85%-94% (Figure 3). The rest

referred to fellow physicians, mostly

pulmonologists and ID specialists regarded as

TB/MDR-TB experts.

Ninety-six percent of MDs managing

presumptive TB cases in their clinics requested

for diagnostic smear; 66% MDs managing

presumptive DR-TB cases, for culture; and

51% for drug susceptibility test (DST), as

recommended by the national guidelines.

6

Quelapio et al

Thirty-six percent MDs utilized DOTS

facilities to perform microscopy; and 59%

utilized PMDT facilities to do culture/DST.

The rest utilized private, or public laboratories

of unknown quality.

Treatment and use of recommended

regimens

Clinic treatment of cases was 92% (108)

for new cases, 73% for retreatment, 21% for

chronic, 18% for presumptive DR-TB, and

6% for MDR-TB patients (Figure 4). Among

the 108, 82% claimed to prescribe the NTP

standard regimen for new cases, 2HRZE/4HR

(H=isoniazid, R=rifampicin; Z=pyrazinamide,

E=ethambutol);13 the remaining would use

three non-standard regimens, majority

prolonging E throughout the continuation

phase, and a few using three instead of four

drugs during the intensive phase.

Seventy-two percent (61) would

prescribe the NTP standard retreatment

regimen, 2HRZES/1HRZE/ 5HRE (S=strepto-

mycin); the remaining would use 12 non-

standard regimens, majority simply repeating

first-line drugs for varying durations, or

adding a fluoroquinolone, including

ciprofloxacin despite recommendations

against its use. For chronic cases, 72% also

repeated first-line drugs, or added a

fluoroquinolone. For confirmed MDR-TB

patients, six added a fluoroquinolone to first-

line drugs including H and R; two added

amikacin, and one added clarithromycin. The

injectable duration was 2-6 months; the entire

treatment duration ranged 12–24 months.

Supervised therapy

Among those who treated TB patients in

their clinics, 75% (81) claimed they advised
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supervised treatment; 23% (25) did not; two gave

no response. Among the six MDs who treated

MDR-TB patients, four advised supervised

therapy, while two did not. The choice of a

treatment partner was a family member, a

volunteer or a public health care worker.

However, there was no mechanism to ensure

actual treatment supervision.

KNOWLEDGE

To gauge knowledge in this study, MDs

were asked to provide case definitions for

presumptive and confirmed pulmonary TB/MDR-

TB cases. Essential definition elements contained

in national guidelines 13, 14 were identified,

including cough of >2 weeks for presumptive TB,

positive acid-fast bacilli smear for TB patients;

previous treatment, DOTS non-conversion, MDR-

TB contact, or TB/HIV for presumptive DR-TB;

and HR resistance for MDR-TB. MDs’ mention of

the essential element was considered a

satisfactory response. MDs with satisfactory

responses ranged from 83%-99% across all

patient types (Figure 5).

MDs who treated TB/MDR-TB patients

were asked to provide definitions of treatment

outcomes. Considered essential elements for

“successful TB, and MDR-TB treatment” based on

the national Guidelines 13, 14 were completion of

the recommended treatment course, and/or

conversion to negative smear, and/or negative

culture, respectively. Essential elements for

“unsuccessful TB, and MDR-TB treatment,” were

non-conversion to negative smear, and/or culture,

respectively, death, and loss to follow-up.

Mention of essential definition elements was

considered satisfactory. MDs with satisfactory

responses on TB outcomes ranged from 93%-

100%, and 50%-67% on MDR-TB outcomes

(Figure 6).

ATTITUDES

Asked regarding willingness to collaborate

with the government in MDR-TB control, 86%

MDs responded affirmatively, with 10%

expressing time constraints. Perceived areas for

collaboration included advocacy in 79%, DOTS

and PMDT referral in 76%, participation in MDR-

TB training in 75%, research in 52%, and

providing treatment in 38%. It is noteworthy that

four MDs were willing to set up a hospital DOTS

clinic, and three hospital-based DOTS MDs were

eager to set up a PMDT clinic.

DISCUSSION

This study on private physicians’ KAPs in

TB/MDR-TB has revealed remarkable

transformation in the public-private situation in

the Philippines. Sound diagnostic and prescribing

habits in majority of MDs, their participation in

programmatic TB work, further interest and

availability to collaborate with government, and

the knowledge on the NTP’s technical standards

are striking. Moreover, the high utilization rate of

NTP-supported facilities for care is proof of trust

in government-run facilities.

More efforts, though, are needed to address

the low DOTS uptake for certain patients, and the

low utilization of quality assured facilities for

diagnosis. Recognized DOTS impediments

include health system weaknesses, e.g., lost

patients along the referral pathway,

communication breakdown between referring

physicians and TB facilities; logistics and

financial factors, e.g., inconvenient and costly

daily facility visits, and issues in private MDs’

reimbursement schemes; and social factors, like

stigma associated with TB facilities. It is essential

to carefully pinpoint and address the reasons why

MDs prefer clinic management, despite an

insufficient DOT infrastructure, and innovate

treatment supervision schemes that consider both

private patients and MDs’ preferences.

Strengthening linkages among referring providers,

patients and accredited facilities, using regularly

updated directories of equipped centers, and inte-
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Figure 4. Treatment rate among doctors for different types of TB

Figure 5. Knowledge on case definitions of patient types

Figure 6. Knowledge on treatment outcomes of TB and MDR-TB 
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grating patient-centered care in implementation

are critically needed. PhilHealth, viewed as the

key to the country’s TB program through its TB

Out-patient Package, must ensure a commensurate

and convenient reimbursement to MDs for a more

enduring partnership.

Private laboratories of unknown quality

should be included in ongoing quality assurance

programs, both to avoid serious repercussions of

inaccurate or late diagnosis, and widen workload

distribution. Similarly, clinicians perceived as

TB/MDR-TB “experts” should be invited to

guidelines-based discussions and trainings,

encouraging rational use of TB drugs, exposing

them to programmatic involvement, such as

referral, research, advocacy, etc. The practice of

adding fluoroquinolones and/or amikacin to a

failing regimen, under-treatment using less drugs,

or shortened treatment durations with no

supervised therapy, must be halted to prevent

resistance amplification, and extensively drug-

resistant TB. As anti-TB medicines remain widely

available countrywide, the effectiveness of these

SLDs needs to be preserved, being the core agents

in new shorter regimens, and reliable companion

drugs to the new medicines, bedaquiline and

delamanid. Fortunately, the roll-out of Xpert

MTB/RIF in all regions of the country is

providing less and less reason for empiric SLD

treatment.

WHO-Geneva recently published a

framework for the engagement of all health care

providers and partners in DR-TB management,

presenting different approaches for various

functions, such as clinical care, patient care,

advocacy, funding mobilization, research, etc.,

allowing individuals and organizations to fit in

with appropriate roles, depending on experience,

interest, and capacity. These approaches provide

unique win-win prospects for general

practitioners, specialized physicians, patients and

organizations.

PPMD in the Philippines has generated val-

uable lessons for PPM DR-TB expansion. NTP

readiness to respond to the demands of this

potential advancement is crucial, including

ensuring a sustainable budget, supporting capacity

assessment and building, monitoring and

supervision, and scale up. Not to be ignored is the

finding of 2.4% more cases managed outside the

NTP,12 underscoring the need to restore

mandatory notification by non-NTP providers to

allow measurement of additionality to the NTP.

Stakeholders mapping, conducting dialogues with

the enthusiastic private sector are some of the first

steps worth considering by the NTP.

This study was limited to hospital-based

practice and did not include stand-alone practice.

Participants were mostly specialized doctors, who

comprise a smaller proportion than general

practitioners. Hence, the results are non-

generalizable to all private physicians, and areas

not represented in the study. Additionally, no

structured observations validated responses about

clinical practice.

CONCLUSION

This study has seen, beyond doubt, marks

of behavior change that have evolved over the last

15 years. This era of much interest and openness

in the private sector for collaboration in TB

control must be seized. The framework for the

systematic engagement of the private sector in

PMDT needs to be urgently studied, implemented,

and tailored to the Philippine setting.
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ABSTRACT

Objective: To determine the predictive value of using modified NUTRIC and modified SGA for 

clinical outcomes namely the 28-day ICU mortality, length of mechanical ventilation days, and 

length of ICU stay among adult ICU patients.

Methods: This was a single center, prospective cohort study on adult patients aged 19 years and 

above admitted at the SLMC – QC ICU from July to November 2017. All patients were assessed 

upon admission using both the modified NUTRIC and modified SGA, which were correlated with 

clinical outcomes. 

Results: A total of 114 patients were included in the study. All 114 patients (100%) were 

classified as SGA-high risk, while 40 (35%) and 74 (65%) had low and high NUTRIC scores, 

respectively. The low NUTRIC score group had a significantly shorter length of ICU stay (3 days 

versus 7 days, p=0.0003) and a lower overall mortality rate (5% versus 31%, p=0.001). There was 

a direct and moderate correlation between NUTRIC score and length of ICU stay (p=0.0001). 

Modified NUTRIC scoring had good sensitivity (92%) and poor specificity (42.7%) to predict ICU 

mortality. 

Conclusion: The modified NUTRIC scoring system is predictive of 28-day ICU mortality. High 

NUTRIC scores are associated with longer length of ICU stay.

Keywords: Modified NUTRIC, modified SGA, ICU mortality, mechanical ventilation days, length of 

ICU stay.

Predictive Value of NUTRIC vs the Modified SGA 

Nutritional Assessment Tools for 28-Day ICU Mortality

12
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PROSPECTIVE STUDY

INTRODUCTION

Nutrition plays a significant role in a

patient’s recovery. This is particularly true most

especially in the critical care setting.

Malnutrition has been associated with increased

morbidity and mortality, impaired respiratory

and cardiac function, decreased immune

function, and increased length of hospital stay.1

Hence, it is important to address nutrition-

related issues as it highly predicts a patient’s

course of recovery from his illness.

Nutritional screening serves a paramount

role in the initial stages of patient care. With an

effective nutrition screening process, necessary

nutritional support can be planned and carried out

for a patient’s optimal care.2 However, traditional

screening tools are often limited due to their

subjective nature.3 Hence, there is a need to study

on better tools that can assist in the identification

of critically ill patients most likely to benefit from

nutrition therapy. Among the nutritional

assessment tools used include the Nutrition Risk
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medical advice during the 28-day study period;

with do-not-resuscitate (DNR) directives upon

admission to ICU who died during the course of

the 28-day study period; those transferred to

hospital of choice within the 28-day study period;

and those who were readmitted to the ICU within

the 28-day study period.

All patients included in the study were

assessed using both the modified Subjective

Global Assessment, accomplished by the Clinical

Nutrition Service dietitian, and the modified

NUTRIC scoring system, accomplished by the

Medical Resident on Duty (MROD) within the 1st

48 hours of ICU admission.

SGA is a screening tool with a subjective

approach to identify the nutrition status of the

patient based on history and physical examination.9

SGA grade was based on seven criteria and each of

these criteria was stratified as either normal/mild,

moderate or severe. Anthropometric measure-

ments, including weight changes before and during

the illness are recorded, as well as the nutritional

history, which includes the appetite, intake and

gastrointestinal symptoms. The healthcare

professional also assesses the patient’s physical

appearance such as subcutaneous fat loss and

muscle loss, presence or absence of edema/ascites.

Existing medical conditions are also noted. The

patient’s SGA grade and anthropometric data

(height, weight, and BMI collected from the

electronic medical record) were graded from 0-3

and the total score was used to determine the

patient’s nutrition risk level. For the purpose of

analysis, patients who scored at least 1 (moderate

or high risks) were classified as malnourished.

The modified NUTRIC classifies patients at

nutritional risk using objective variables: age,

comorbidities, APACHE II, SOFA score, days

from hospital to ICU admission.7 Patients were

given points corresponding to the parameters met

in the qSOFA. If the patient only met 1 parameter,

he was given 1 point. If he met 2 or all the

parameters, he was given a total of 2 points. From

the existing laboratory results from medical record,

in the Critically Ill (NUTRIC) and the Subjective

Global Assessment (SGA).

SGA uses a subjective approach based on

seven criteria: intake prior to admission, presence

of GI symptoms, weight loss, physical assessment,

presence of edema or ascites, functional

assessment and the stress caused by the disease in

relation to nutritional requirements. On the other

hand, NUTRIC is designed to quantify the risk of

critically ill patients in developing adverse events

that may be modified by aggressive nutritional

therapy and is based on age, number of

comorbidities, days from hospital to ICU

admission, and APACHE II and SOFA scores

from admission. NUTRIC helps in identifying

critically ill patients most likely to benefit from

optimal nutrition considering subsequent clinical

outcomes.4,5

At St. Luke’s Medical Center – Quezon

City, a validated modified SGA has been widely

used since 2013 for all admitted patients. The tool

had a sensitivity of 94.7%, a specificity of 95.2%,

a positive predictive value of 95.7% and a

diagnostic accuracy of 95%.6 ICU-admitted

patients were similarly assessed using SGA;

however NUTRIC has been determined to be

more appropriate in this setting. Hence, this study

aimed to determine the predictive value of a

modified NUTRIC and modified SGA for 28-day

intensive care unit (ICU) mortality among adult

patients admitted at the ICU of St. Luke’s Medical

Center – Quezon City.

METHODOLOGY

A single-center, prospective cohort study

was conducted on all eligible adult patients aged

19 years and above admitted at the Jonathan Y. Dy

Intensive Care Unit of the St. Luke’s Medical

Center Quezon City, a private tertiary hospital

from July to November 2017. The following

patients were excluded: discharged from ICU

against medical advice during the 28-day study

period; with signed waivers modifying or

restricting medical/nutritional management against
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the modified NUTRIC score was computed using

the score sheet. The modified NUTRIC score was

calculated for each patient using several

parameters. Necessary data were obtained from

the chart and the St. Luke’s Healthcare System

Application online. Modified NUTRIC scores

were calculated without using interleukin (IL)-6

values; the creators of the tool allowed exclusion

of this variable when not clinically available.

Patients were classified as having a high score if

the sum was 5 or greater; these patients were

classified as having a higher risk of malnutrition.

Each patient was assigned a 3-digit numerical

patient code and data collection forms were

accomplished per subject.

Nutritional assessment were done to all

patients upon admission regardless of their

primary admitting diagnosis as recommended by

the European Society of Parenteral and Enteral

Nutrition (ESPEN) and Philippine Society of

Parenteral and Enteral Nutrition (PHILSPEN)

guidelines. Demographic data and clinical

variables were gathered solely from the chart.

There was no point of contact with the patient and

their relatives.

The dietitian, MROD and the researchers

who determined the modified SGA and modified

NUTRIC scores were blinded of the results of

each.

Clinical outcomes such as length of ICU

stay, length of mechanical ventilation days, and

28-day ICU mortality of patients included in the

study were determined accordingly. The Acute

Physiology and Chronic Health Evaluation

(APACHE) II and Sequential Organ Failure

Assessment (SOFA) scores were computed. The

APACHE II and SOFA scores were used to assess

severity of illness calculated on the first day of

ICU admission. For the APACHE II, tympanic

temperature was used in lieu of rectal temperature

since the former was the one measured at the

Jonathan Dy ICU.

The primary outcome was the all-cause

mortality during the first 28 days from the time of

ICU admission until ICU discharge, transfer to regular

room or step down from unit. A non-mortality

outcome was considered if a patient was discharged

within 1 month from ICU admission. Secondary

outcomes included length of mechanical ventilator

days (invasive and/or non-invasive) and length of ICU

stay.

The Clinical Protocol and all relevant documents

were reviewed and approved by the SLMC

Institutional Ethics Review Committee.

All study data were recorded and investigators

were responsible for the integrity of the data. Patient

confidentiality were respected by ensuring anonymity

of patient records. A 3-digit code was used for each

patient as their identifier. Data gathered were stored

and kept in a locked cabinet at the St. Luke’s Medical

Center 2nd Floor Medicine Conference room until

study completion. An informed consent was not

obtained since data collection relied solely on chart

review. There was neither a direct or indirect risk

posed on the patients. A notification letter was given to

the attending physician within the 1st 48 hours of ICU

admission regarding the inclusion of their patient in the

study.

The calculated sample size was 114 subjects,

based on a prospective cohort study which indicated a

48.6% mortality rate and an alpha of 5%.7,8

Descriptive statistics was used to summarize the

general and clinical characteristics of the participants.

Independent sample T-test, Mann-Whitney U test and

Fisher’s Exact/Chi-square test were used to determine

the difference of mean, median and frequency between

groups, respectively. Spearman’s rank correlation was

used to determine the association of modified

NUTRIC versus modified SGA in terms of length of

mechanical ventilator days and length of ICU stay.

Sensitivity, specificity, NPV, PPV, likelihood and

hazard ratios were used to determine the predictive

value of the modified NUTRIC compared to modified

SGA for 28-day ICU mortality. A receiver operating

characteristic curve of modified NUTRIC in predicting

28-day mortality was also formulated. Null hypothesis

was rejected at 0.05 α-level of significance. STATA

15.0 was used for data analysis.
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RESULTS

There were 116 patients admitted at the ICU

who were initially included in the study from July

to November 2017. There were 2 patient drop-

outs: 1 patient was discharged from ICU against

medical advice and the other patient was

transferred to hospital of choice.

A total of 114 patients was analyzed. The

mean age of the patients was 68.82 14.33 years,

of which 50% were males, with a mean BMI of

23.6 kg/m2. Baseline qSOFA and APACHE II

were at 1.72 0.89 points, and 15.23 6.98 points,

respectively. The most common indication for

ICU admission was a respiratory disease (54%).

Majority (66%) of ICU-admitted patients required

invasive means of artificial respiration. Most

patients (81.58%) were fed enterally (Table 1).

The modified SGA classified all patients as

having a high SGA score with a high risk of

malnutrition. However, the modified NUTRIC

scoring system classified only 65% (74/114) of

patients as having a high score with a high risk of

malnutrition. Table 2 shows a comparison in the

baseline characteristics and outcomes of patients

with low and high NUTRIC score. Those with

high NUTRIC score were older, had significantly

higher qSOFA and APACHE II scores, had a

higher proportion of patients admitted to ICU due

to a respiratory disease, and higher number of

patients who were hooked to invasive mechanical

ventilator. Majority of high-risk patients were

started with enteral feeding. Majority of

postsurgical conditions admitted to ICU were

scored low risk.

The high NUTRIC score group had a

significantly longer length of ICU stay (7 days

versus 3 days) and a higher overall mortality rate

(31% versus 5%, p=0.001). Both groups had a

median duration of 1 hospital day at floors prior to

being admitted to the ICU. Of the 82 patients who

were on mechanical ventilation, the high NUTRIC

group had a median duration of 7 ventilator days

vs 4 days with the low NUTRIC group.

There was a direct yet weak and non-signi-

NUTRIC vs SGA scores and ICU mortality

Characteristic Value

Age (Years)

19 – 39 years old

40 – 59 years old

60 – 79 years old

> 80 years old

68.82 ± 14.33

1 (0.88%)

30 (26.32%)

55 (48.25%)

28 (48.56%)

Height (cm) 161.18 ± 10.2

Weight (kg) 60 (37–141)

BMI 23.6 (14.5–55.1)

Baseline qSOFA 1.72 ± 0.89

Baseline APACHE II 15.23 ± 6.98

Sex

Male

Female

58 (50.88%)

56 (49.12%)

Primary admitting diagnosis 

at the ICU

Cardiovascular disease

Gastrointestinal disease

Neurologic disease

Renal

Respiratory disease

Postsurgical condition

Others

Allergy

Bacteremia

DKA

2 (1.75)

17 (14.91)

7 (6.14)

8 (7.02)

62 (54.39)

15 (13.16)

3 (2.63)

1 (33.33)

1 (33.33)

1 (33.33)

Mechanical ventilator

Invasive

Non-invasive

None

76 (66.67%)

6 (5.26%)

32 (28.07%)

Route/mode of nutrition

Enteral

Parenteral

93 (81.58%)

21 (18.42%)

Table 1. Characteristics of included patients (n=114)

ficant relationship between modified SGA scores

and ventilator days (ρ=0.128; p=0.253) and ICU

days (ρ=0.161; p=0.0.088). In contrast, there was a

direct and moderate correlation between NUTRIC

score and length of ICU stay (ρ=0.3600;

p=0.0001) and a direct yet weak and non-

significant relationship between NUTRIC score

and duration of mechanical ventilation days.
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Characteristics Modified NUTRIC Score
P-valueLow (n=40) High (n=74)

Frequency (%); Mean ± SD; Median (Range)

Age (Years)

19 – 39 years old

40 – 59 years old

60 – 79 years old

> 80 years old

60.4 ± 12
1 (2.5)
20 (50)

17 (42.50)
2 (5)

73.36 ± 13.46
0

10 (13.51)
38(51.35)
26 (35.14)

<0.001*

<0.001₴

Height (cm) 163.2 ± 8.1 160.09 ± 11.1 0.120*
Weight (kg) 63.5 (37 – 90) 60 (37 – 141) 0.517‡

BMI 23.91 (14.5 – 31.28) 23.5 (15.6 – 55.1) 0.943‡

Baseline qSOFA 1.02 ± 0.86 2.09 ± 0.64 <0.001*
Baseline APACHE II 10.18 ± 4.28 17.96 ± 6.64 <0.001*

Sex

Male

Female

23 (57.60)
17 (42.50)

35 (47.30)
39 (52.70)

0.298§

Primary admitting diagnosis at the 

ICU

Cardiovascular disease

Gastrointestinal disease

Neurologic disease

Renal

Respiratory disease

Postsurgical condition

Others

Allergy

Bacteremia

DKA

0
7 (17.5)
3 (7.5)
4 (10)

12 (30)
12 (30)

2 (5)
1 (50)
1 (50)

0

2 (2.7)
10 (13.51)

4 (5.41)
4 (5.41)

50 (67.57)
3 (4.05)
1 (1.35)

0
0

1 (100)

<0.001₴

Mechanical ventilator

Invasive

Non-invasive

None

15 (37.5)
2 (5)

23 (57.5)

61 (82.43)
4 (5.41)

9 (12.16)

<0.001₴

Route/mode of nutrition

Enteral

Parenteral

26 (65)
14 (35)

67 (90.54)
7 (9.46)

0.001§
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Table 2. Characteristics of patients by NUTRIC score status (n=114)
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(ρ=0.2148; p=0.053).

Computing the diagnostic accuracy, sensi-

tivity, specificity and predictive value of SGA was

not feasible since all patients were classified as

high risk using the tool (Table 4).

Outcome
Total (n=114)

Modified NUTRIC Score
p-valueLow (n=40) High (n =74)

Frequency (%) or Median (range)

Length of ICU stay (days) 5 (1 – 40) 3 (1 – 25) 7 (1 – 40) 0.0003‡

Length of hospital stay prior to 

ICU admission
1 (0  – 63) 1 (0 – 53) 1 (0 – 63) 0.345‡

Length of mechanical 

ventilation in days (n=82)
6.5 (1 – 54) 4 (1 – 25) 7 (1 – 54) 0.079‡

ICU Mortality 25 (21.93) 2 (5) 23 (31.08) 0.001§

Table 3. Clinical outcomes of patients admitted to ICU

* - Independent sample t-test; ‡- Mann-Whitney U test; § - Chi-square test; ₴ - Fisher’s exact test

Modified SGA 

scoring

28-day ICU mortality Total

Expired Alive

Frequency (%)

> 5 (high risk) 25 (21.9) 89 (78.1) 114 (64.91)

< 5 (low risk) 0 0 0

Total 25 (21.9) 89 (78.1) 114 (100)

Sensitivity - Positive LR -

Specificity - Negative LR -

PPV - Accuracy -

NPV -

Table 4. Predictive value of SGA in predicting 28-day ICU mortality (n=114)

Modified NUTRIC 

scoring

28-day ICU mortality Total

Expired Alive

Frequency (%)

> 5 (high risk) 23 (20.18) 51 (44.74) 74 (64.91)

< 5 (low risk) 2 (1.75) 38 (33.33) 40 (35.09)

Total 25 (21.93) 89 (78.07) 114 (100)

Sensitivity 92% (74% - 99%) Positive LR 1.61 (1.3 – 1.99)

Specificity 42.7% (32.3 - 53.6%) Negative LR 0.19 (0.05 – 0.72)

PPV 31.08% (26.7 - 35.8%) Accuracy 53.51% (43.9 - 62.9%)

NPV 95% (83.1% - 98.7%)

Table 5. Predictive value of NUTRIC in predicting 28-day ICU mortality (n=114)

Modified NUTRIC scoring had good

sensitivity and poor specificity to predict mortality

in adults who were admitted to the ICU. Among

high-risk NUTRIC patients, there was a 31%

probability that the patient would expire (PPV).
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Overall, the accuracy of NUTRIC scoring to

predict ICU 28-day mortality was low at 53.51%.

(Table 5).

Kaplan-Meier survival curve by NUTRIC

score showed that those with low NUTRIC scores

had better survival compared with those with high

scores (Figure 1).

Based on Cox’s proportional hazards ratio,

patients who had a modified NUTRIC score of > 5

were 5.15 times more likely to die during the ICU

admission within 28 days (95% CI 1.14 to 23.18,

p=0.033). Age and sex were not found to be

statistically significant predictors of ICU mortality

in this study (p=0.245 and 0.965, respectively).

ROC analysis showed that at a cutoff point

of 5, the sensitivity and specificity of the modified

NUTRIC score were 92% and 42.7%, respectively

(Table 11). The area under the ROC curve of

NUTRIC was 0.7004 (95% CI 0.60-0.801) and

0.552 (95% CI 0.42 – 0.68) for SGA (Figure 2).

The ROC area of the both modified SGA

and modified NUTRIC were not statistically

significantly different with a p-value of 0.0882.

DISCUSSION

The modified SGA was validated for use at

the SLMC-QC in a study done in 2013 and is

currently being used hospital-wide for nutritional

care of its patients even those admitted at the

critical care units.6 The modified SGA has been

shown to be highly sensitive and specific in

identifying severely malnourished patients, who

in turn are associated with having a higher risk of

morbidity and mortality.6

Our data on the other hand only showed a

direct yet very weak relationship between

modified SGA score and ventilator days and ICU

days but were not statistically significant.

However, it is important to note that computation

of the sensitivity, specificity and predictive value

0
.0

0
0

.2
5

0
.5

0
0

.7
5

1
.0

0
P

ro
b

a
b

ili
ty

 o
f 
S

u
rv

iv
a

l 
(%

)

0 10 20 30 40
Days

Low Risk (mNUTRIC score < 5)

High Risk (mNUTRIC score >/= 5)

Kaplan-Meier survival estimates

Figure 1. Probability of survival by modified NUTRIC score
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of SGA was not feasible as all patients in the study

were automatically classified as high risk using the

tool. Hence, we were not able to compare the

diagnostic accuracy of SGA in predicting 28-day

ICU mortality in this study.

Several studies suggest that not all critically

ill patients are the same in terms of their nutrition

risk.5 Of 114 patients included in the study, all

(100%) were classified as high risk using the SGA

as compared to NUTRIC wherein 40 (35%) were

classified as low risk while the other 74 (65%) was

high risk. It may be necessary to further revisit

how patients are classified using the SGA at the

ICU setting since classifying patients at high risk

may be inappropriate for some ICU admissions

where patients apparently can be classified as low

risk based on certain parameters unlike when using

NUTRIC.

At present, there are no efforts yet to use the

newer NUTRIC tool in the ICU of our institution,

despite suggestions by several studies that the tool

is more appropriate in the ICU setting. NUTRIC

uses objective parameters unlike SGA which is

highly subjective of which data may not be

obtained for ICU patients who are comatose or

intubated. This study is the first to evaluate the

predictive value of NUTRIC on certain clinical

outcomes such as 28-day ICU mortality, length of

mechanical ventilator days and length of ICU

stay for patients admitted at the ICU of the

SLMC QC.

Based on our computed Cox’s proportional

hazard ratios, patients who had a modified

NUTRIC score  5 were 5.15 times more likely

to die during the ICU admission, within 28 days.

Kalaiselvan et al reported similar results, stating

that a high NUTRIC score is associated with

increased length of stay at the ICU and higher

mortality. This is likely because the NUTRIC

score includes severity of illness, since these

patients also had higher APACHE II and qSOFA

scores.10 Other studies report similarly better

outcomes in those with lower NUTRIC scores.5,7

The stark difference in our study in

comparison to the cited studies is that the

computed accuracy of NUTRIC scoring to

predict mortality was low at 53.51% which

correlates with the computed area under the ROC

curve of 0.0074. This may have been because of

confounding factors such as varying nutrition

therapy for each patient which are not taken into

consideration on this study. Outcomes such as

mortality would be affected depending on the

nutrition intervention given which is one of the

limitations of this study.

Our study has a number of limitations. The

study used a modified NUTRIC scoring system

due to indeterminate qSOFA and APACHE II

scores. Furthermore There was no information on

the nutritional intervention provided for each

patient and there might be heterogeneities on the

nutrition strategies employed by itself. Another

limitation is the subjectivity in answering the

modified SGA form. For instance, some patients

admitted at the ICU just for monitoring and with

apparent lower degrees of stress may be

indiscriminately classified as high risk due to

severe stress. Lastly, this is only a single center

study and the results can be validated by other

institutions.

For patients with a high NUTRIC score,

increased provision of calories was associated

Figure 2. ROC curves of modified NUTRIC score 

and modified SGA score in predicting mortality
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with improved 6-month survival whereas no such

relationship was observed in patients with low

NUTRIC scores. In an observational study done in

2009, there was an observed inverse linear

relationship between the odds of mortality and

total daily calories received.11 An increase of 1,000

calories per day or an increased protein intake was

associated with an overall reduction in mortality,

and may therefore be recommended.

CONCLUSION

The use of NUTRIC in the ICU setting is

beneficial. A higher modified NUTRIC score

relates to higher 28 day mortality and hence a more

thorough nutritional assessment is required for

these patients for more effective nutrition therapy. .

The authors state no conflict of interest. The

manuscript has not been supported by any source

of support, including sponsorship or any financial

sources.
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Prediction of successful extubation
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Diaphragm muscle thickness and rapid shallow breathing 

index (RSBI) as predictors for successful extubation among 

critically ill adult patients

PROSPECTIVE STUDY

optimal timing and success of weaning and

extubation are limited. Thus, prolonged assisted

mechanical ventilation ensues which poses

another burden as studies have shown that this is

associated with decreased muscle weight and

alterations in contractile properties of the

diaphragm within 48 hours of intubation.2,3 This

has led to suspicion that diaphragm dysfunction

may contribute to weaning failure, even in

patients with no obvious reason to suspect

phrenic nerve or diaphragm pathology.

Stroetz and Hubmayr found that clinical

prediction of extubation success or failure was

ABSTRACT

Objective: This study aimed to evaluate the use of ultrasonographic measures of structure and

function of the diaphragm muscle and their clinical value in predicting success in assisted

mechanical ventilator weaning and subsequent extubation.

Methods: This was a prospective observational study of adult intubated patients admitted at the

critical care units of St. Luke’s Medical Center – Quezon City. Patient has been intubated for more

than 48 hours and has met the criteria for weaning readiness assessment. Patients underwent

ultrasound of the diaphragm muscle to measure its thickness and spontaneous breathing

parameters (SBP) to measure RSBI. The outcome measured was extubation success or failure.

Results: A total of 20 patients were included in the study. There were 12 male subjects (60%) and

eight female subjects with an average age of 68.1 + 13.0 years. Fifteen subjects (75%) were

intubated due to pneumonia and majority of the subjects included have hypertension. Successful

extubation was achieved in 15 patients (75%). The mean duration of mechanical ventilator days in

the successful group was seven days, whereas it was 13 days in the failed group. The ROC curve

determines ≤102.73 as the best cut-off score for RSBI. This cut-off score of RSBI gives 93.3%

sensitivity but 40% specificity in predicting successful extubation. However, resulting AUC of 0.587

suggest that RSBI is not a significant predictor for successful extubation (p=0.6262).

INTRODUCTION

Prolonged mechanical ventilation is

associated with significant morbidity and

mortality. Therefore, weaning should be

considered as early as possible in the course of

the mechanical ventilation. However, a prevalent

clinical problem in critically ill adult patients is

failure to wean from mechanical ventilation.

Studies found that difficulties in weaning from

mechanical ventilation are encountered in

approximately 20% of patients, and more than

40% of the time passed in the intensive care unit

(ICU) is spent to try to wean off from mechanical

ventilation.1 Tools available for determining the
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often incorrect with the decision to extubate biased

toward ventilator dependency.4 Subjective

clinician’s decisions are often wrong. Furthermore,

several indexes that have been used in clinical

practice and employed to assess the patient's ability

to recover spontaneous breathing have shown

limitations and disadvantages. These include

problems with accessibility, invasiveness of the

procedure and the need for skilled or specifically

trained operators. The rapid shallow breathing

index (RSBI) was found to be one of the most

accurate predictors of failure.5 However, values of

sensitivity and specificity and negative predictive

values for the suggested threshold of RSBI <105

were highly variable in different studies.6-8

Recently, ultrasound has been used to

evaluate diaphragmatic function but direct

measures of the diaphragm function as a predictor

of weaning and subsequent extubation success or

failure have not been extensively evaluated.9

Bedside ultrasonography, which is already crucial

in several aspects of critically illness, has been

recently proposed as a simple, inexpensive, non-

invasive and readily available and reproducible

method of quantification of diaphragmatic

contractile activity. Ultrasound can be used to

determine diaphragm excursion, which may help

to identify patients with diaphragm dysfunction,

and can also allow for the direct visualization of

the diaphragm thickness in its zone of apposition.

This paper aimed to evaluate the use of

ultrasonographic measures of structure and

function of the diaphragm muscle and their clinical

value in predicting success in assisted mechanical

ventilator weaning and subsequent extubation.

METHODOLOGY

This was a prospective observational study

of adult intubated patients admitted at the critical

care units of St. Luke’s Medical Center – Quezon

City.

Intubated adult patients age 19 years old and

above, that have been admitted at the critical care

units of St. Luke’s Medical Center – Quezon City

were included in the study. Patient has been

intubated for more than 48 hours and has met the

criteria for weaning readiness assessment (Table

1). Patients with neurologic disease/s, patients with

tracheostomy tube, patients intubated due to

trauma, due to upper airway obstruction or post-

operatively on temporary mechanical ventilation,

pregnant and pediatric patients aged <19 years

were excluded. Patients who have history of

empyema or pleurodesis have also been excluded.

All intubated patients admitted at the critical

care units of St. Luke’s Medical Center were

assessed every day for readiness to be weaned

from the assisted mechanical ventilator. Clinical

assessment and objectives measures were obtained

daily and patients who met the criteria were

considered as being ready to wean from assisted

mechanical ventilation. All patients who met the

criteria for readiness to wean were included in the

study and were subjected to full history taking and

clinical examination after informed consent was

obtained from the patient or their relative and from

their attending pulmonologist. Patients underwent

ultrasound of the diaphragm muscle to measure its

thickness and SBP to measure RSBI. Patients were

followed through weaning until successfully

extubated from assisted mechanical ventilation,

regardless of the ultrasound and RSBI result.

There was no variation in the standard of

care for weaning of intubated patients. However,

in our institution, there was a non-standard use of

ultrasound and RSBI measurement during the

clinical course of intubated patients.

SBP to measure RSBI was performed by the

respiratory therapist. Patient was disconnected

from the ventilator and patient’s tidal volume was

obtained at the end of one minute from a hand-held

spirometer and the patient's respiratory rate was

observed and was counted in one full minute. The

consultant radiologist performed the ultrasound at

patient’s bedside and measured the diaphragm

muscle thickness. The right hemidiaphragm was

chosen for sonographic examination due to better

sonographic window provided by the liver. The

patient was instructed to perform inspiratory

breathing to total lung capacity (TLC) and then

exhale to residual volume (RV). It was noted in

some studies that diaphragm thickness differed
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significantly between TLC and RV in patients with

spontaneous breathing. The said examinations

were carried out by persons who had no role in the

management of the patient. To prevent inter-reader

variability, two ultrasound consultants read the

results.

Statistical Analysis

Descriptive statistics was used to summarize

the clinical characteristics of the patients included

in the study. Frequency and proportion were used

for nominal variables and mean with standard

deviation for interval/ratio variables. Sample size

was calculated based on the comparison of success

rate in extubation of patients with thick versus thin

diaphragms. Assuming that, success rate among

those with thick diaphragm is 63% (n=46)1 and

those with thin diaphragm was hypothesized to be

50% less successful, with an alpha error of 5%,

power of 80% and a 1-tailed alternative

hypothesis, sample size calculated is 60 subjects.

The outcome measured was extubation

success or failure. Patients were divided into two

groups: the successful group, which includes

patients who were able to sustain spontaneous

breathing for more than 48 hours following

extubation, and failure group, which includes

patients who will require re-intubation or non-

invasive ventilations within 48 hours after

extubation.

The area under the curve (AUC) was

determined using receiver operating characteristic

(ROC) curve to compute for and establish the cut-

off value of diaphragm muscle thickness and RSBI

(Figures 1 and 2). The number of successfully

extubated patients with the computed cut-off value

for RSBI was compared with the number of

successfully extubated patients with the computed

cut-off value for diaphragm muscle thickness. The

sensitivity, specificity, positive predictive value

and negative predictive value of the diaphragm

muscle thickness measurement in predicting

success of weaning were compared with RSBI as a

reference standard using contingency 2 x 2 tables

and exact binomial confidence intervals.

Prediction of successful extubation

Ethical considerations

The Clinical Protocol and all relevant

documents have been reviewed and approved by

the St. Luke’s Medical Center – Institutional

Ethics Review Committee.

Informed consent was obtained by the

investigator from the patient or their relative and

from their attending pulmonologist when the

patient met the criteria for readiness to wean.

Patients had undergone ultrasound of the

diaphragm muscle to measure its thickness and

spontaneous breathing parameters (SBP) to

measure RSBI. There was no significant clinical

risk other than mild discomfort and anxiety

during ultrasonography and obtaining SBP.

Patient’s confidentiality was respected by

ensuring anonymity of patient’s records by

using their initials in collection of data. Only the

researcher knew the patient’s initials and it was

not shared with or given to anyone except their

clinician. All study data have been recorded and

the investigators were responsible for the

integrity of the data in terms of accuracy,

completeness and legibility. The manner of

disseminating and communicating the study

results guaranteed the protection of the

confidentiality of patient’s data. After the

research, the collected data has been submitted

to Research Committee of the Institute of

Pulmonary Medicine and was kept as reference

for checking of the completed research work.

RESULTS

A total of 20 patients were included in the

study, with their demographic data shown in

Table 2. The study was pre-terminated before

reaching the required number of subjects due to

lack of time. There were 12 male subjects (60%)

and eight female subjects with an average age of

68.1 + 13.0 in years. Fifteen subjects (75%)

were intubated due to pneumonia and majority

of the subjects included have hypertension. The

number of days prior to SBP and Diaphragm

Muscle Thickness measurement had no

significant difference at 6.2 + 3.6 and 6.6 + 3.7

days respectively. The number of days prior to

extubation was 8.7 + 4.3 days.
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Clinical assessment Objective measurements

• Adequate cough

• Absence of 

excessive 

tracheobronchial 

secretion

• Resolution of 

disease acute phase 

for which the patient 

was intubated

Clinical stability

• Stable 

cardiovascular 

status (i.e. HR: <140 

beats/min, systolic 

BP 90–160 mmHg, 

no or minimal 

vasopressors)

Stable metabolic 

status

• Adequate 

oxygenation

• SaO2 >90% on FIO2

of <0.4 (or PaO2/FIO2

of >150 mmHg)

• PEEP of > 8 cmH2O

• Adequate pulmonary 

function

• RR < 24 breaths/min

• MIP < 20–25 cmH2O

• VT > 5 mL/kg

• No significant 

respiratory acidosis

Adequate mentation

• No sedation or 

adequate 

mentation on 

sedation (or stable 

neurologic patient)

HR, heart rate; BP, blood pressure; SaO2, oxygen saturation; FIO2, fraction of inspired oxygen; PaO2, partial pressure

of oxygen; PEEP, positive end expiratory pressure; RR, respiratory rate; MIP, maximal inspiratory pressure; VT, tidal

volume.

Table 1. Considerations for assessing readiness to wean

Profile of patients n (%)

Age (years), mean ± SD 68.1 ± 13.0

Gender (Male) 12 (60.0)

Reason for Intubation

Bronchial Asthma

Hypoventilation (Cardio-pulmonary Arrest)

Peri-Operative Complications

Pneumonia (Community Acquired Pneumonia)

Pneumonia (Hospital Acquired Pneumonia)

Pneumonia (Healthcare-associated Pneumonia)

Pulmonary Congestion

1 (5.0)

2 (10.0)

1 (5.0)

5 (25.0)

7 (35.0)

3 (15.0)

1 (5.0)

Co-Morbidities

Chronic Obstructive Pulmonary Disease

Hypertension

Diabetes Mellitus

Coronary Artery Disease

3 (15.0)

17 (85.0)

8 (40.0)

8 (40.0)

Number of Days Prior SBP, mean ± SD 6.2 ± 3.6

Number of Days Prior USG, mean ± SD 6.6 ± 3.7

Number of Days Intubated Prior Extubation, mean ± SD 8.7 ± 4.3

Table 2. Characteristics of intubated patients admitted at the critical care units



Philipp J Chest Dis 201825

Prediction of successful extubation

Successful extubation was achieved in 15

patients (75%). The mean duration of mechanical

ventilator days in the successful group was seven

days, whereas it was 13 days in the failed group.

An ROC was constructed for RSBI and diaphragm

muscle thickness at the end of inspiration to

determine the best cut-off value that will in turn

determine the success in extubation (Figures 1 and

2, respectively).

The ROC curve determines ≤102.73 as the

best cut-off score for RSBI. This cut-off score of

RSBI gives 93.3% sensitivity but 40% specificity

in predicting successful extubation. However,

resulting AUC of 0.587 suggest that RSBI is not a

significant predictor for successful extubation

(p=0.6262).

The ROC curve determines >3.2mm as the

best cut-off score for diaphragm muscle thickness

on inspiratory phase [DTM (insp)]. Moreover,

resulting area under the curve of 0.707 indicates

that DTM (insp) can significantly predict

successful extubation (p=.0786) with a sensitivity

of 73.3% and 80% specificity.

Using the cut-off computed for RSBI, there

were 13 out of 15 (87%) successfully extubated

patients using the cut-off of < 102.72. For the

DTM (Insp), there were 11 out of 15 (73%)

successfully extubated patients using the cut-off

value of > 3.2cm (Table 3).

On the two by two contingency table

(Table 4), there were nine (60%) patients that

were successfully extubated who had both the

cut-off RSBI of ≤102.73 and DTM (insp) of

>3.2mm. Moreover, there was no patient with

RSBI and DTM (insp) beyond or outside the

acceptable cut-off value that was successfully

extubated.

Although the computed cut-off of DTM

(insp) has higher AUC of 0.707 compared to

only 0.587 of the computed cut-off value of

RSBI, its difference is not significant (p=.5732)

(Table 5).

DISCUSSION

It has been said that RSBI can help

predict weaning outcome, and is now widely

used in clinical practice. However, this index

reflects the contribution of all respiratory

muscles, rather than the function of the

diaphragm muscle alone. Therefore, diaphragm

muscle fatigue can be masked by compensatory

action of the other muscles of respiration during

spontaneous breathing and contributes

substantially to proportion of patients who pass

RSBI test but fails in weaning process.

Moreover, weaning outcome can be affected by

a variety of factors, hence, a single parameter is

Figure 1. Receiver operating characteristic

curve of rapid shallow breathing index

Figure 2. Receiver operating characteristic

curve of diaphragm muscle thickness on 

inspiratory phase
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Measurement Extubation Total

Successful Failed

Rapid shallow breathing index

> 102.73 2 2 4

< 102.73 13 3 16

TOTAL :   20  ----------

Diaphragm thickness measurement (insp)

> 3.2 mm 11 3 14

< 3.2 mm 4 2 6

TOTAL :   20  ----------

Table 3. Outcome measure comparison

No. of successfully 
extubated pts within 

the RSBI cut-off

No. of successfully 
extubated pts outside 

RSBI cut-off
Total

No. of pts within the 
diaphragm thickness cut-off

9
(TRUE POSITIVE)

2 11

No. of pts outside the 
diaphragm thickness cut-off

4
0

(TRUE NEGATIVE)
4

Total 13 2 15

Table 4. True positive, false positive, true negative and false negative comparing number of patients 

successfully extubated (n=15) with the rapid shallow breathing index as reference standard

Sensitivity Specificity AUC p-value

RSBI ≤102.73 93.3 40.0 0.587
0.5732

DTM (insp) >3.2 73.3 80.0 0.707

Table 5. Rapid shallow breathing index and diaphragm muscle thickness on inspiratory phase

inadequate to make an accurate prediction. With

the attempts to devise tools that can accurately

predict the outcome of weaning and with the

widespread use of ultrasound machines in the

clinical settings such as ICUs, studies have been

made on the utilization of the ultrasound in

assessing diaphragm function and its use in the

weaning process. Diaphragmatic displacement and

more recently, the diaphragmatic thickening as

measured using ultrasound are now being proposed

as a surrogate for assessment of diaphragmatic

function.10 In our institution, the RSBI is a major

determinant in the process of the weaning among

pulmonologists. The current study was designed to

assess whether the diaphragm muscle thickness

can be used like RSBI in terms of ability to predict
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success in weaning and extubation.

The RSBI have historically been

recommended by the American Thoracic Society

and European Respiratory Society and is one of

the most widely used predictors of weaning

outcome in clinical practice. First described by

Yang & Tobin in 1991, the RSBI allows

assessment of respiratory mechanics by f/VT and a

RSBI of less than 105 breaths/L is said to predict

successful weaning from mechanical ventilation.11

Since its first description, several

modifications have been suggested, such as the

serial measurements, the rate of change of RSBI,

and lower cut-off value to further improve its

predictive value. In the study done by Baess et al, a

cut-off value of 73.5 had 87% sensitivity and

100% specificity for predicting extubation success

which was lower compared to our study result of

102.73 as the best cut-off score for RSBI in our

study population.10 However, the cut-off score in

our study has higher sensitivity at 93.3% but with

lower specificity of 40%. This is probably due to

the longer mechanical ventilator days of 8.7 days

in our study population compared to 4 days in

Baess et al’s study.

According to Tokioka et al, the RSBI can

only provide useful information regarding weaning

success during spontaneous breathing trials or in

those receiving mechanical ventilation for

durations <1 week, but its value is limited to

predict successful extubation in those being

weaned using pressure support or requiring

mechanical ventilation >7 days.12 The said

conclusion has been proven in the recent study

done by Goncalves et al on how mechanical

ventilation duration affects RSBI.13 Their subjects

were grouped according to at most 72 hours of

mechanical ventilation or over 72 hours. RSBI

values in the group over 72 hours were higher (78

± 29 vs. 55 ± 22) (p-value = 0.039). Grouping the

subjects with up to 72 hours and over 72 hours of

mechanical ventilation according to the extubation

outcome, the group of up to 72 hours had 82% of

subjects successfully weaned from mechanical

ventilator. On the group of mechanical ventilator

day over 72 hours, only 52% of the study group

population were successfully extubated.

Optimal function of the diaphragm, the

primary muscle of inspiration, is key to resuming

successful spontaneous ventilation regardless of

the cause of respiratory failure. Contrary to prior

beliefs, controlled mechanical ventilation for as

little as 24 hours has been associated with

development of human diaphragm muscle

atrophy.14 Moreover, factors such as breath size,

impedance of neighboring structures and

abdominal compliance can affect the extent to

which the diaphragm muscle will move during

respiration. These confounders can be circum-

vented by direct visualization of the diaphragm

muscle itself. Diaphragm muscle fibers shorten

with contraction and cause muscle thickening.

These diaphragmatic muscle movement is said to

be the product of diaphragmatic strength and poor

endurance of the diaphragm muscle is an important

cause of failed weaning. Ultrasonography arises as

an important tool in the visualization and

evaluation of diaphragm muscle structure and

movement and direct measurement of diaphragm

thickness during spontaneous respiration as a

predictor of extubation success or failure may be

important in assessing weaning outcome.

Kim et al used ultrasonography to measure

vertical excursions or paradoxical movement of the

diaphragm in 88 medical ICU patients who

received mechanical ventilation >48 hours and met

criteria for spontaneous breathing trials.15 Patients

with limited or paradoxical diaphragmatic dome

excursions had longer weaning times and total

ventilation times than patients without diaphragm

dome dysfunction and also had higher rates of

primary and secondary weaning failures. However,

diaphragm dome imaging fails to directly visualize

diaphragm muscle function. Direct imaging of

changes in diaphragm thickness during

spontaneous breathing may provide a more

accurate assessment of the diaphragm as a

contractile muscle and the propensity of the patient

to have the necessary respiratory pump function

necessary for success in resumption of spontan-

Prediction of successful extubation
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eous respiration. Hence, the study of Cohn and co-

workers using diaphragm muscle ultrasound to

assess the thickness of the muscle over a wide

range of lung volumes from RV to TLC.16 They

have found that during inspiration, the diaphragm

thickens as it shortens and the increase in

diaphragm thickness as lung volume increased was

alinear, with the slope of diaphragm muscle

thickness increasing more rapidly as lung volume

increased. This is the reason the diaphragm muscle

thickness on end-inspiration is the parameter used

for this study.

Many studies conducted has used

ultrasonography to determine normal values for

diaphragm excursion and focuses on diaphragm

displacement instead of end-inspiratory diaphragm

muscle thickness. Two studies have recently

evaluated the concept of using diaphragm

displacement, said to be a surrogate for

diaphragmatic strength, as a predictor index for

weaning outcome. Di Nino et al examined 63

intubated patients with ultrasonography before

their first weaning trial and determined the

percentage change in diaphragm thickness between

end-expiration and end-inspiration.17 They found

that a cut-off percentage of 30% or more was a

good predictor for weaning success. Ferrari et al

included 46 tracheostomized patients who failed

weaning at least once and underwent sonographic

evaluation of the diaphragm thickness during

maximal inspiration during a weaning trial in their

study.1 They found that a cut-off percentage

change in diaphragm thickness between end-

expiration and end-inspiration of 36% was

associated with successful weaning. Despite the

different cut-off values, the two groups agreed that

percentage change in diaphragm thickness is more

accurate compared with the RSBI in predicting

successful extubation. The researchers held a

similar argument that the RSBI is a product of the

work of diaphragm and accessory muscles, which

are fatigable, whereas diaphragm thickness

expresses the degree of the more sustainable

power. However, the percentage change in

diaphragm thickness between end-expiration and

end-inspiration or diaphragm displacement was not

the outcome measured in this study.

To the best of our knowledge, there is no

research that aims to establish a certain cut-off

level for diaphragm thickness that will likely

correlate with success in weaning and extubation

which was done in this study. Some studies only

established the evolution of diaphragm thickness

during mechanical ventilation. Golinger et al

found that over the first week of mechanical

ventilation, diaphragm thickness decreased by

more than 10% in 44 % (47 out of 107 subjects) of

their study population.18 They also found that low

diaphragm contractile activity was associated with

rapid decreases in diaphragm thickness, whereas

high contractile activity was associated with

increases in diaphragm thickness (p=0.002).

Umbrello et al used diaphragm ultrasound

as indicator of respiratory effort in critically ill

patients undergoing assisted mechanical ventil-

ation and have found that with increasing levels of

pressure support, parallel reductions were found

between diaphragm thickening during tidal

breathing.9 They concluded that diaphragm

thickening is a reliable indicator of respiratory

effort, whereas diaphragm displacement should

not be used to quantitatively assess diaphragm

contractile activity.

Finally, Baess et al found that, based on an

ROC curve for the end-inspiratory, end-expiratory,

diaphragm displacement and RSBI, they found

that sonographically measured diaphragm thick-

ness measurement performed better than

diaphragm displacement measurement in predict-

ing success in weaning.10

CONCLUSION

In ICU patients who have met the criteria

for weaning, an RSBI of < 102.73 can be a

predictor a successful weaning. Likewise,

diaphragm muscle thickness measurement can be

done on the ICU patients who have met the criteria

for weaning, and a cut-off level of > 3.2 mm can

also be a predictor of successful weaning. Based

on outcome measure comparison done, diaphragm

muscle thickness can successfully predict success

in weaning as much as RSBI can.
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ABSTRACT

Reported diagnostic yield from bronchoscopies in patients with lung cancer varies greatly and

optimal combination of sampling techniques has not been finally established. We reviewed all

bronchoscopy reports and the official biopsy results of all conventional bronchoscopic techniques

and were subsequently recorded. A total of 200 patients have undergone flexible bronchoscopy

from June 2011 to December 2016. Only 154 underwent conventional bronchoscopic techniques.

Majority were males (65%), average age was 59 years old, with the main indication as diagnosis

(95.5%) and was done via conscious sedation (85.5%). Endobronchial biopsy (EBB) obtained the

highest rate of positive yield for malignant lung disease with 34% while any combination of two tests

would increase the yield to 35%. The most common histopathological result was squamous cell

carcinoma (CA) for EBB and bronchial brushing while adenocarcinoma and small cell CA for

bronchial lavage and washing. The presence of endobronchial lesion was associated with

malignant lung disease.

Marlo P. Bagano, MD, FPCP; John Clifford E. Aranas, MD, FPCP, FPCCP; Martiniano

C. Zanoria, MD, FPCP, FPCCP

Perpetual Succour Hospital, Cebu City, Philippines

Lung cancer detection rates of conventional bronchoscopic

techniques: bronchial brushing, endobronchial biopsy, bronchial

lavage and bronchial washing

CROSS-SECTIONAL STUDY

The British Thoracic Society (BTS) guidelines

recommended biopsies, brushings and washings

for sampling from visible lesions. However,

reported diagnostic yield from bronchoscopies in

patients with lung cancer varies greatly and

optimal combination of sampling techniques has

not been finally established.4-6

Flexible bronchoscopy has become one of

the most frequently performed minimally

invasive procedures in pulmonary medicine. In

order to sample the specimen, the accurate

location of the pulmonary nodule or mass must

be known.7

Because of the lack of data regarding the

lung cancer detection rate of conventional

bronchoscopic techniques available in our

institution, our study reviewed all bronchoscopy

reports and the official biopsy results of all the

conventional bronchoscopic techniques and were

subsequently recorded. The primary aim was to

record the experience gathered in 200 cases in the

INTRODUCTION

The first inspection and therapeutic

intervention in the tracheo-bronchial tree was

performed by Gustav Killian in 1887.1 In the

early part of the 20th century, bronchoscopic

techniques were further advanced with the

development of improved lighting, unique

foreign body removal instruments and rigid

bronchoscopy training programs. Since then,

flexible bronchoscopy has become the mainstay

investigation in the evaluation of patients

suspected of lung cancer. It is employed mainly

as a diagnostic tool providing tissue to determine

the histological type of the tumor.2 Fiberoptic

bronchoscopy is usually performed via the oral or

the nasal route, and either route provides

excellent access to the lower airways.3

There are four main diagnostic tools for

use during bronchoscopy to obtain diagnostic

material: bronchoalveolar lavage (BAL),

brushings, forceps biopsies and needle aspiration.
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use of flexible bronchoscopy in Perpetual Succour

Hospital. The study also aimed to determine the

lung cancer detection rate of conventional

bronchoscopic techniques [bronchial brushing

(BB), endobronchial biopsy (EBB), bronchial

lavage (BL) and bronchial washing (BW)].

METHODOLOGY

After institutional approvals, we reviewed

all data including bronchoscopy reports and

biopsy results of patients who underwent

conventional bronchoscopic technique with BB,

EBB, BL and BW at Perpetual Succour Hospital,

Cebu City, Philippines between June 2011 and

December 2016. Criteria for inclusion in the study

were: (i) all bronchoscopies performed with

conventional bronchoscopic techniques such as

BB, EBB, BL and BW; (ii) a final histopathologic

diagnosis of malignant lung disease obtained

during bronchoscopy. All information written in

the worksheet was recorded. Details regarding the

study population are presented in Figure 1. Data

collected were the age, sex, type of sedation,

indications of bronchoscopy, route of access to the

lower airways, bronchoscopic findings and

histopathological results.

Endobronchial visibility was categorized

into: 1) visible endobronchial lesion, 2) compres-

sion or narrowing, or 3) no visible lesion. Malig-

nant lung disease was defined as positive

histological or cytological results. Cells suspicious

of malignancy usually lead to further

investigations and were not included in the

definition of malignant lung disease.

Patients’ categorical profiles were expressed

in frequency and percentage while those

continuous variables were described in mean and

standard deviation. In testing association between

bronchoscopic findings and conventional

technique, Chi square test of independence was

used. Any associated p-values lesser than 0.05

alpha were considered significant. IBMSPSS ver

21 was used as software. All patients were labelled

according to their hospital numbers instead of their

names. Patient’s data and clinical conditions were

collated with utmost confidentiality.

RESULTS

The study involved 200 patients who

underwent flexible bronchoscopy, in which

majority were males (65%) (Table 1). Average age

of patients was 59 years old, the youngest being

14 years of age and the oldest at 85 years of age.

Meanwhile, 85.5% were under conscious sedation

and in 95.5% of the cases the main indication was

for diagnosis. As far as the route of access most

bronchoscopists prefer the nasal route in about

24.5%; however, in 65.5% of cases it was not

documented.

Of the 200 patients who underwent flexible

bronchoscopy, only 154 patients had conventional

bronchoscopic techniques (BB, EBB, BL and

BW). A total of 46 patients were excluded from

the study because no conventional diagnostic tech-

Characteristic Value

Age, years

Average

Range

Sex

Male

Female

59

14 – 85

130 (65.0%)

70 (35.0%)

Sedation Type

Conscious Sedation

Deep Sedation

N/A

171 (85.5%)

28 (14.0%)

1 (0.5%)

Indication

Diagnostic

Therapeutic

191 (95.5%)

9 (4.5%)

Route of Access

Nostril

Oral

Endotracheal Tube

Tracheostomy

N/A

49 (24.5%)

4 (2.0%)

14 (7.0%)

2 (1.0%)

131 (65.5%)

Table 1. Clinical characteristics of 

bronchoscopy patients
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niques were performed during bronchoscopy

and/or the indication was for treatment. Thus, 154

patients were included in the study sample. Of

these, 102 underwent endobronchial biopsy, 57

underwent bronchial lavage, 116 underwent

bronchial washing and 76 underwent bronchial

brushing.

EBB had the highest rate of positive yield

with 34% in 102 total cases (Table 2). BW was

second with 18% in 116 cases, while both BB and

BL had only 14% rate of positive yield for

malignant histopathological lung disease. Any two

combinations among the different techniques

increased the rate of positive yield to 35%.

The most common histopathological result

in EBB was squamous cell CA with 11 cases

(10.8%), followed by adenocarcinoma with nine

cases (8.8%), large cell CA with six cases (5.9%)

and small cell CA with four cases (3.9%) (Table

3). In BW, both adenocarcinoma and small cell

CA had two cases (1.7%) of malignant lung

disease followed by large cell CA with one case

(0.9%). In BB, five cases were classified under

non-small cell lung CA unspecified, two cases

were squamous cell CA (2.6%) and

adenocarcinoma and small cell CA with one case

each (1.3%). For BL both adenocarcinoma and

small cell CA had one case each (1.8%).

On one hand, carinal involvement results

were not statistically associated with malignant

lung disease as detected by flexible bronchoscopy

(p=0.116). On the other hand, the presence of

endobronchial lesion was associated with

malignant lung disease as noted in the distribution

of cases, where 29/57 endobronchial lesion cases

were found to be malignant (p<0.001).

DISCUSSION

Although new bronchoscopic techniques

have been developed to facilitate accuracy in

locating a lesion, they are not used in routine

practice, especially in developing countries such

as in our setting. Nevertheless, our institution has

already had 200 cases of flexible bronchoscopy

both diagnostic and therapeutic for the past five

years. Of the 200 cases, only 154 underwent

Technique Total
Malignant (-) Malignant (+) Positive Yield

N % N % Rate 95% CI

Single Technique

EBB 102 67 66% 35 34% 34% 26-44%

BL 57 49 86% 8 14% 14% 7-25%

BW 116 95 82% 21 18% 18% 12-26%

BB 76 65 86% 11 14% 14% 8-24%

Combination

Combined all four 22 15 68% 7 32% 32% 16-53%

Any three 40 29 73% 11 28% 28% 16-43%

Any two 48 31 65% 17 35% 35% 23-50%

EBB, endobronchial biopsy; BL, bronchial lavage; BW, bronchial washing; BB, bronchial brushing.

Table 2. Histopathological results and rate of positive yield of conventional bronchoscopic

techniques by single technique or in combination
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conventional bronchoscopic techniques. The

average age of patients who underwent

bronchoscopy was 59 years old, which

approximates the average age of patients

suspected with lung malignancy. Most of the

cases were under conscious sedation which holds

true since the requirement of minimal sedation

makes it acceptable as an outpatient procedure

and it has almost completely replaced rigid

bronchoscopy in the initial assessment. The

preferred route of access to the lower airways

was thru the nasal route with 24.5%. A study by

Gonzales-Aguirre et al found out that the route of

access/insertion did not affect patient comfort.

However, the oral route was associated with

faster vocal cord visualization, less use of

lidocaine and no insertion failure.9 Our

bronchoscopy finding does not report the time to

visualization of the vocal cord as well as patient

comfort during bronchoscope insertion.

The rate of a positive yield for malignant

lung disease in our institution was highest for

EBB (34%), followed by BW (18%) and lastly by

both BB and BL (14%). The reported diagnostic

yield for endobronchial biopsy is 80% with a range

of 51% to 97% depending upon the patient

population.9 BL had an overall diagnostic yield

range of 33% to 69%, being exclusively diagnostic

in 9% to 11% of cases. BW is the easiest to

perform but has the lowest yield 27% to 90%, with

a higher yield for central lesions while bronchial

brushings provide diagnostic yield in 72% of

patients with central lung lesions and 45% of

patients with peripheral lesions, when obtained

under fluoroscopic guidance. A local study by

A.T. Dilao, et al found out that the best result to

obtain a higher positive rate for malignant lung

disease was via EBB (57%), followed by BW

(24%) and bronchial brushings (8.3%).10 Although

the lung cancer detection rate in our institution is

lower as compared to literature, a lot of factors

could have contributed to our results and these

includes the number of biopsy specimens obtained

which was not written in our bronchoscopy report,

presence of surface necrosis which may be falsely

negative, location of the lesion and the operator

Table 3. Histopathological results from conventional bronchoscopic techniques

Results
Bronchial 

lavage

Bronchial 

washing

Bronchial 

brushing

Endobronchial 

biopsy

Malignant Lung Disease 8 (14%) 21 (18.1%) 11 (14.5%) 35 (34.3%)

Non-Small Cell Lung CA 1 (1.8%) 3 (2.6%) 8 (10.5%) 26 (25.5%)

Adenocarcinoma 1 (1.8%) 2 (1.7%) 1 (1.3%) 9 (8.8%)

Squamous Cell 0 (0%) 0 (0%) 2 (2.6%) 11 (10.8%)

Large Cell 0 (0%) 1 (0.9%) 0 (0%) 6 (5.9%)

Unspecified 0 (0%) 0 (0%) 5 (6.6%) 0 (0%)

Small Cell Carcinoma 1 (1.8%) 2 (1.7%) 1 (1.3%) 4 (3.9%)

Carcinoma 2 (3.5%) 6 (5.2%) 2 (2.6%) 3 (2.9%)

(+) Malignancy 4 (7%) 10 (8.6%) 0 (0%) 2 (2%)

Negative Results 49 (86%) 95  (81.9%) 65 (85.5%) 67 (65.7%)

Total 57 (100%) 116  (100%) 76 (100%) 102 (100%)
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experience. Any two conventional bronchoscopic

techniques would increase the rate of positive

result to 35% while all four would increase it to

32%, as compared to any single technique with the

exception of EBB. Just like in the literature a

combination of brushing, biopsy and washing can

expect to establish a diagnosis in >60% of cases.2

The most common histopathologic diagnosis in

our institution was squamous cell CA for both

EBB (10.8%) and BB (2.6%), while

adenocarcinoma and small cell CA were common

in both BL and BW. Endobronchial visibility of

the lesion is one of the predictors of a higher

diagnostic yield for a positive result for malignant

lung disease. In our study, the presence of

endobronchial lesion was associated with

malignant lung disease in 29 out of 57 cases which

was statistically significant with a p value of

<0.001. However, carinal involvement was not

associated with malignant lung disease. A study

by Boonsarngsuk V et al, found out that

endobronchial visibility is one of the predictors of

a higher diagnostic yield for malignancy.7

An important limitation of our study is that

we were not able to correlate the clinical and

radiologic profiles of these patients who

underwent flexible bronchoscopy, since no data

regarding the clinical and radiologic characteristics

is available in our bronchoscopy reports. In

addition, the retrospective nature of our analysis is

associated with its inherent limitations.

For the future researchers, the authors

recommend a prospective multi-center study

correlating the clinical profiles (ie, risk factors for

lung cancer, co-morbidities, clinical presentation,

etc) and radiologic profiles (ie, chest x-ray and/or

chest CT-Scan findings) to all bronchoscopies

performed and its histopathological results.

For the Adult Pulmonary Medicine Training

Programs and the different Bronchoscopy Units,

the author recommends an updated Bronchoscopy

Report which should include clinical and

radiologic profiles of each patient, a detailed

bronchoscopy report (i.e., specific indications for

Bronchoscopic

findings

Total 

bronchoscopy

(Diagnostic only)

Conventional 

Bronchoscopic Techniques

Total

Test of 

Association

Malignancy 

(-)

Malignancy 

(+)
p-value

Carinal involvement

Sharp carina 120 73 26 99
0.116

Blunted carina 50 26 18 44

N/A 21 11 0 11
Excluded in 

analysis

Endobronchial visibility

Endobronchial

lesion
62 28 29 57

<0.001Compression/narrow

ing
35 23 10 33

No visible lesion 94 59 5 64

Table 4. Association of carinal involvement and endobronchial visibility of the lesion with the

histopathological results
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the procedure, safety checklist and precautions

done prior to the procedure, number and exact

location of biopsy specimens taken, proper

description and documentation of the normal and

abnormal trachea-bronchial tree findings,

bronchoscopy-related complications during and

after bronchoscopy and its management,

medications given prior and during bronchoscopy

in order to achieve optimal sedation, etc.)

CONCLUSION

It can be concluded from this study that

majority of patients who underwent flexible

bronchoscopy were males with 65% while females

accounted for only 35%. The average age was 59

years old and mostly under conscious sedation

with 85.5%. The main indication of doing the

procedure was for diagnosis with 95.5% while

only 4.5% were therapeutic. The preferred route of

access to the lower airways was mostly

intranasally with 24.5%, although 65.5% of the

cases the route of access was not specified in our

bronchoscopy report. In terms of rate of positive

yield for malignant lung disease EBB had the

highest rate with 34%, followed by BW with 18%

and lastly, both BL and BB with 14% each. Any

two combination of the conventional

bronchoscopic technique would increase the rate

of positive yield for malignant lung disease to

35%, while the combination of four techniques

would increase the yield to 32% as compared to

using the techniques alone.

The most common histopathological result

in EBB and BB was squamous cell CA while both

adenocarcinoma and small cell CA were common

for BL and BW techniques. The presence of

endobronchial lesion was associated with

malignant lung disease, while carinal involvement

was not.
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ABSTRACT

INTRODUCTION: Pleural effusion is a common sequela of malignant disease and signifies poor

prognosis. Patients with pleural effusions often present with dyspnea, which impairs their quality of life.

Studies have shown that indwelling pleural catheters (IPC) can be done even to patients who fit the

criteria for pleurodesis as the goal of treatment shifts from treating the patient by radiologic evidence of

pleural effusion to patient symptoms and quality of life.

METHODS: We conducted an extensive search for published studies that compared pleurodesis with

IPC as the management for malignant pleural effusion. Eligibility and bias assessments were done by the

authors. A meta-analysis was done using control of effusion as the primary outcomes and length of

hospital stay, dyspnea, quality of life, chest pain and complication rates as secondary outcomes.

RESULTS: Twenty-four studies were initially screened. However, only 9 studies with a total of 1,333

patients met the inclusion criteria. Patients who underwent indwelling pleural catheter insertion had

significantly decreased length of hospital stay by 3.83 days (95% CI, -5.83, -1.83), decreased effusion-

related hospital days by 4.83 days (CI 95% -8.99, -0.66) and less loculations or recurrence of pleural

effusion that required re-intervention by 41% (CI 95%, 0.34, 0.77). There is a trend favoring IPC in terms

of short-term dyspnea (RR 0.62, [CI 95% 0.31, 1.27]), long-term dyspnea (RR 0.78 [CI 95%, 0.53, 1.14]),

complications (RR 0.78, [CI 95% 0.47, 1.31]), which were not statistically significant. Pleurodesis resulted

in a non-significant trend towards better quality of life with a mean difference of 2.02 (95% CI -5.41, 9.45)

and a non-significant decrease in empyema rates (RR 1.7, [95% CI, 0.77, 3.73]). Lastly, chest pain (RR

1.05 [95% CI, 0.42, 2.59]) and survival with a mean difference of 0.00 (95% CI, -1.34, 1.34) did not differ

between groups.

CONCLUSIONS: Patients who underwent IPC insertion significantly had fewer hospital days and more

control of effusion. There was also a non-significant trend towards decreased short-term dyspnea, long-

term dyspnea, and complication rates in favor of IPC. Pleurodesis showed a non-significant trend towards

better quality of life and fewer empyema rates.

A Meta-analysis on Indwelling Pleural Catheters versus 

Pleurodesis in the Management of Malignant Pleural Effusions: 

A Modern Dilemma

36
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META-ANALYSIS

INTRODUCTION

Pleural effusion is one of the most common sequelae of malignancy. Patients with malignant

pleural effusion (MPE) are often symptomatic and present as dyspnea (57%), cough (43%) and chest pain

(26%), which all affect quality of life.1,2 The median length of survival of patients with MPE is only 6

months; hence, treatment is frequently palliative.3

MPE accumulates rapidly if no intervention is given. In 2010, the MPE guidelines of the British

Thoracic Society indicated that intercostal drainage must be followed by pleurodesis to prevent recur-
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cies were settled by consensus. The primary

outcome was the relief of dyspnea from baseline

after the intervention and was categorized as

short-term if the assessment was done from the

1st day until the 30th day; or long-term if the

assessment was at 6 to 9 months after the

intervention. The secondary outcomes were chest

pain, quality of life, control of effusions, length

of stay, complications, and mortality between

each group.

The improvement in chest pain was scored

by the studies using the Modified Borg Scale

(MBS) and the Visual Analogue Scale (VAS).

The improvement in the quality of life (QoL) was

measured either using the QLQ-30 or the EQ5D

questionnaires. Control of effusion was measured

by the number of patients or events with failed

pleurodesis or recurrence of pleural effusions

needing additional intervention. The length of

stay in the hospital was measured by days. All

complications of both palliative arms like

cellulitis, empyema, loculations, hemothorax,

bleeding, tumor seeding and pneumothorax were

tallied and a subgroup for empyema was

analyzed. Lastly, studies that indicated the mean

survival in months were also measured.

Review Manager version 5.3 was used to

analyze the data. All data were analyzed either as

relative risks, mean differences, or as continuous

variables, as appropriate, with a confidence

interval of 95%. Calculations based on a study by

Hozo et al6 were done when the median and

interquartile range is being stipulated in the

studies so an estimate of the mean and standard

deviation can be derived.

RESULTS

Based on the search criteria, 24 studies

were reviewed for inclusion. However, 15 studies

were not included due to one or more of the

following reasons: 2 studies were not written in

English, 3 studies analyzed only the cost of

treatment, 7 studies were reviews and editorials,

and the remaining studies were abstracts. Nine

studies were included, with a total population of

rence (Evidence Level A).4 It is performed by

inserting a thoracostomy or a pleural catheter

until the parietal and visceral pleura appose

followed by the introduction of a sclerosing

agent, such as talc, doxycycline, oxytetracycline,

minocycline, bleomycin, povidone iodine, or

silver nitrate.

In the past, the decision to perform further

interventions or procedures was based on

radiographic evidence of recurrent effusions.5

However, a paradigm shift has revolutionized the

goals of health care professionals towards

symptom relief and improved quality of life for

patients. In recent years, randomized controlled

trials were conducted to compare the outcomes of

indwelling pleural catheterization (IPC) versus

pleurodesis in terms of dyspnea, quality of life,

survival, length of hospital stay and

complications. This meta-analysis was done to

determine which palliative procedure (IPC vs

pleurodesis) has more favorable outcomes.

METHODS

Search Methodology

We performed an extensive electronic

database search to identify studies that compared

IPC versus pleurodesis using PubMed, Cochrane,

Embase, Medline, and Google Scholar. The terms

used were “malignant pleural effusion”, “pleural

catheter” and “pleurodesis”.

Study Eligibility

The following studies were considered for

inclusion: 1) Randomized controlled trials,

prospective cohort studies and retrospective

cohort studies with 2) available full-text articles.

Articles were excluded if: 1) they were not

written in English; 2) they were review articles,

abstracts, editorials, case reports or case series; or

3) the studies compared pleurodesis and IPC with

regards to cost only.

Data Collection and Analysis

Three authors independently assessed the

studies for inclusion into the analysis. Discrepan-
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Three studies measured the dyspnea or

breathlessness of patients after palliative

procedures were done.8-10 Patients who

underwent pleurodesis had a tendency towards

worsening of dyspnea compared with baseline.

Figure 2 below showed that IPC insertion was

38% less likely to lead to dyspneic events after

the procedure, but this was not statistically

significant (RR 0.62; 95% CI 0.31, 1.27). There

1,333 patients. A total of 691 patients underwent

IPC insertion and 652 patients underwent

pleurodesis using talc or doxycycline (Figure 1).

Of the nine studies included, four studies

were randomized controlled trials, two of which

were done in multiple centers. There are two

prospective cohort studies, with one study done

in multiple centers. Four studies had a

retrospective cohort design (Table 1).

Figure 1. PRISMA 20097 Flow Diagram 
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study heterogeneity was significant (I2=90%;

p<0.0001).

All nine studies monitored for recurrence

of pleural effusion and loculations after the

interventions.8-17 Those needing re-interventions

or procedures was counted as an event. Figure 6

shows a significant 49% reduction in the risk of

recurrent effusion or loculations requiring

compared with those who had pleurodesis (RR

0.51; CI 95%, 0.34, 0.77). Furthermore, there was

no heterogeneity between studies (I2=27%,

p=0.21).

Three studies evaluated quality of life.9,13,14

Those who had pleurodesis had a non-significant

improvement in quality of life with a mean

difference of 2.02 points (CI 95% -5.41, 9.45).

There was significant heterogeneity (I2=92%;

p<0.001) (Figure 7)

All studies evaluated the total rate of

complication events associated with each

intervention.8-17 There was a non-significant

decrease in the rate of complications IPC

compared with pleurodesis (RR 0.78; CI 95%

was no heterogeneity across studies (I2=0%,

p=0.46).

Two studies followed the patients beyond

6 months post-procedure.9,10 Analysis showed

that patients who underwent pleural catheter-

ization are less likely to have dyspneic events by

22% (RR 0.78; 95% CI 0.53, 1.14) than those

who underwent pleurodesis, although the

difference was not statistically significant. There

was no heterogeneity across studies (I2=0%,

p=0.26).

Six studies compared the length of hospital

stay associated with each treatment.9-14 Patients

who had IPC insertion stayed 3.83 fewer days

(95% CI -5.83, -1.83) in the hospital than those

who had pleurodesis (Figure 4). However, study

heterogeneity was significant, with an I2 of 90%

(p<0.0001).

Two studies compared effusion-related

hospital days between treatments.10,14 Patients

who had IPC insertion had 4.83 fewer effusion-

related hospital days (95% CI -8.99, -0.66) than

those who had pleurodesis (Figure 4). However,

Figure 2. Effect of indwelling pleural catheterization vs pleurodesis on short-term dyspnea

Figure 3. Effect of indwelling pleural catheterization vs pleurodesis on long-term dyspnea
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Figure 4. Effect of indwelling pleural catheterization vs pleurodesis on length of stay

40

Figure 5. Effect of indwelling pleural catheterization vs pleurodesis on effusion-related hospital days

Figure 6. Effect of indwelling pleural catheterization vs pleurodesis on control of effusion

Three studies reported the rate of chest

pain after intervention.8,10,14\ There was minimal

difference in the occurrence of chest pain after

the procedure (RR 1.05; 95% CI 0.42, 2.59) and

no heterogeneity (Figure 10).

Three studies reported overall survival.8.9,11

There was no significant difference in terms of

0.35, 1.46) (Figure 8). There was significant

study heterogeneity (I2=72%; p<0.001).

Six studies specifically reported the rates

of empyema.8-10,14,16,17 Pleurodesis was associated

with a non-significant decrease in the rate of

empyema compared with (Figure 9). There was

no study heterogeneity.
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Figure 7. Effect of indwelling pleural catheterization vs pleurodesis on quality of life

Figure 8. Effect of indwelling pleural catheterization vs pleurodesis on total complications events

Figure 9. Effect of indwelling pleural catheterization vs pleurodesis on the occurrence of empyema 
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IPC, hospital costs can be minimized, and

immunocompromised patients can have a reduced

risk of nosocomial infections.

Control of effusion significantly favored

IPC as fewer loculations and recurrent pleural

effusions that required re-intervention occurred.

IPC also tended to have lower rates of dyspnea,

both short-term and long-term, and complication

events compared with pleurodesis—although the

differences were not statistically significant.

Pleurodesis, on the other hand, had a non-

significant improvement in quality of life and

non-significant reductions in the rates of

empyema compared with pleurodesis. The level

of chest pain and the survival of patients on both

groups were similar.

While this meta-analysis showed varying

results in terms of benefit in outcomes, such

results could still be used to help physicians and

patients choose the most appropriate therapeutic

intervention for MPE.

survival between the patients who underwent IPC

insertion and pleurodesis (Figure 11). There was

significant heterogeneity.

DISCUSSION

MPE brings unpleasant symptoms for the

patient, such as dyspnea and chest pain. These

symptoms affect the patient’s quality of life and

activities of daily living. MPE tends to recur over

time. Therapeutic interventions must be done,

such as IPC insertion or administration of a

sclerosing agent to prevent recurrence. Each

procedure has their inherent advantages and

disadvantages.

This review showed that the length of

hospital stay was significantly shortened in

patients who underwent IPC insertion compared

with those who underwent pleurodesis. Further

analysis showed that IPC was associated with

fewer effusion-related hospital days compared

with pleurodesis. This finding suggests that with

Figure 10. Effect of indwelling pleural catheterization vs pleurodesis on chest pain post-procedure

Figure 11. Effect of indwelling pleural catheterization vs pleurodesis on survival (months)
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The studies that were reviewed were good-

quality randomized controlled trials, prospective

cohort, and retrospective cohort studies. However,

some studies did not report all relevant outcomes.

The researchers recommend that more randomized

controlled trials be done to provide a more

comprehensive picture of the true benefit-risk

ratios of these interventions.

CONCLUSION

Patients who underwent IPC insertion had

significantly fewer hospital days and fewer

loculations or recurrence of pleural effusion that

required re-intervention. There is also a trend

towards decreased short-term dyspnea, long-term

dyspnea, and complication rates in favor of IPC.

However, pleurodesis showed a trend towards a

better quality of life and lower rates of empyema.
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Screening for Osteoporosis in Male COPD Patients treated with 

or without Long-term Inhaled Corticosteroid at the Lung Center of 

the Philippines

PROSPECTIVE STUDY

and airflow limitation that is due to airway and/or

alveolar abnormalities usually caused by

significant exposure to noxious particles or

gases.2

COPD is considered to be a pulmonary

disease with many systemic manifestation. One

explanation for these systemic effects is the

increase in systemic inflammation in COPD,

which is suggested by high levels of CRP,

oxidative stress and other pro-inflammatory

mediators, with effects on bone and other organs.

ABSTRACT

Background: Osteoporosis is a significant co-morbidity affecting patients with advanced COPD,

wherein inhaled corticosteroid use is a cornerstone of therapy. Its long-term use has been linked to

the development of osteoporosis.

Methods: A prospective cross-sectional research design was used to analyze the data. A total of

135 Filipino male COPD patients of the Lung Center of the Philippines Out Patient Department was

included in the study. A peripheral bone densitometer utilizing quantitative ultrasound technique

was used to obtain the bone density scores of the patients. Based on T-scores obtained using the

World Health Organization definition, patients’ bone densities were classified as normal (T-score -

1.0 and above), osteopenic (T-score between -1.0 and -2.5) and osteoporotic (T-score <-2.5).

Results: Thirty-eight (38) out of the 135 patients were noted to have osteoporosis based on a T-

score obtained through the use of a peripheral bone densitometer. Thirty-one of these patients

noted to have osteoporosis were on ICS. The prevalence of osteoporosis of COPD patients on

inhaled corticosteroids was 29%, which is lower than most countries. The mean age of those with

osteoporosis was 69 and 64 for those without osteoporosis. The clinical profile of COPD patients on

ICS and not on ICS was similar.

Conclusion: Age was the only factor observed to be associated with osteoporosis (p=0.0076). The

use of ICS was not associated with osteoporosis among Filipino male COPD patients. (Please

confirm if study included only Filipino patients)

Keywords: Chronic Obstructive Pulmonary Disease, Inhaled corticosteroids, Osteoporosis, T-score

INTRODUCTION

Chronic obstructive pulmonary disease

(COPD) remains one of the leading causes of

disability and death worldwide. It is a lifestyle-

related chronic inflammatory disease and

projected to become the third-leading cause of

death globally by the year 2020.1 The Global

Initiative for Chronic Obstructive Lung Disease

(GOLD) 2017 defines COPD as a common,

preventable and treatable disease that is

characterized by persistent respiratory symptoms
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The 2017 GOLD guideline has also given

emphasis on the importance of a comprehensive

management of COPD that includes assessment of

co-morbidities in these patients. Various co-

morbidities reported in COPD patients include

cardiovascular diseases, lung cancer, osteoporosis,

diabetes, anxiety/depression, and obstructive sleep

apnea.3

Low mineral bone density (BMD) is

frequently seen in COPD patients. Advanced

COPD, low body mass index (BMI) and muscle

depletion are risk factors for developing a low

BMD. Another explanation for the low BMD in

these patients, is the low level of physical activity,

as they experience dyspnea during exertion.7

Consequently, these patients have a high risk of

developing osteoporosis.4

Glucocorticoid use is the most common

cause of iatrogenic and secondary osteoporosis. In

a meta-analysis, current and prior use of oral

corticosteroids was found to be a predictor of the

increased risk of fractures.5,6 The greatest risk of

fractures is noted during the first three to six

months after beginning steroid therapy, and the

risk persists for one year the cessation of

corticosteroid use.

For men with chronic lung disease (CLD),

osteoporosis is a serious health problem associated

with the use of inhaled or oral glucocorticoids,

decreased exercise, impaired gonadal hormone

production, compromised pulmonary function, and

others.8 Osteoporosis, however, is often under-

iagnosed in these patients. The study aimed to

screen the prevalence of osteoporosis in Filipino

male COPD patients on long-term corticosteroids.

METHOD

The clinical profile and baseline character-

istics of the Filipino male COPD patients at the

Lung Center of the Philippines seen at the Out-

Patient Department were analyzed in this study. A

cross-sectional prospective study design was

utilized. Filipino male patients aged 40 years and

above, diagnosed to have COPD were included in

the study. All patients have a pulmonary function

test result, confirming the diagnosis of COPD.

All patients both on ICS and not on ICS

treatment were included in the study. The

patients who had a history of recent oral

corticosteroid use, who have a history of

hypocalcemia from any cause (renal, parathyroid

or thyroid disease) were excluded from the study.

An identification code was assigned to each

patient to maintain confidentiality.

Procedure

We recruited Filipino male COPD patients from

OPD of the Lung Center of the Philippines from

December 2016 to September 2017.

Demographic information from each patient was

gathered using a data collection tool. The

patient’s data included patient’s age, co-

morbidities such as hypertension, diabetes

mellitus, coronary artery disease, hypocalcemia,

kidney and parathyroid diseases, smoking

history, COPD GOLD Classification, use of oral

corticosteroids within the last two weeks,

medications used, type of inhaler used, length of

ICS use and frequency of exacerbation.

Nutritional status with regard to intake of food

rich in calcium, intake of calcium supplements

and BMI were also noted.

Bone mineral density measurement

We conducted a free bone mineral density

measurement on the patients at the COPD clinic

of the Lung Center of the Philippines from

December 2016 to September 2017. The bone

mineral density measurements were performed

by a trained technician. Bone mineral density

was measured using Omni Sense peripheral bone

densitometer. The probe was applied to the distal

1/3 of the forearm and bone mineral density was

then measured. The machine utilized a patented

axial transmission form of quantitative

ultrasound. It measured the velocity of ultrasonic

wave (speed of sound) that propagate axially

along the distal 1/3 of the radius. The system
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utilized the World Health Organization criteria in

determining the bone mineral density (ie, T score –

1.0 or above for normal, –1.0 and –2.5 for

osteopenia and –2.5 or below for osteoporosis.

Statistical analysis

Analysis of data utilized both descriptive

and inferential (univariate and multivariate). The

clinical profile of the patients was described using

measures for central tendency for continuous

variables. Normality of the data were assessed

using the Shapiro Wilk Test. Pearson Chi-Square

Test and Cramer’s V test for associated were used

to determine which factors of the subjects was

significantly associated with osteoporosis.

All factors deemed significant were included

in the logistic regression model Adjusted odds

ratio was calculated and level of significance was

set at 5% and Statistical Package for the Social

Science (SPSS) version 20.0 was used to calculate

statistics.

Ethical considerations

The Institutional Ethics Review Board

(IERB) of the Lung Center reviewed and approved

the study protocol in compliance with the ethical

principles set in the Declaration of Helsinki. A

written letter of confidentiality was obtained by the

investigators before data was collected.

RESULTS

A total of 135 patients were included in this

study, 107 of the patients were on inhaled

corticosteroids. The mean age of the patients was

65.8 years old and the mean smoking history (in

pack-years) was 40. 41.6% of these patients had

hypertension, 25.5% had DM and 2.9% had

coronary artery disease. Additionally, 18.2% of

these patients take dairy products and 5.1% were

on calcium supplements.

Table 1 shows the clinical profile of these

patients. Results showed that the demographic data

of the two groups did not differ in all variables

compared. Specifically, those who are on ICS have

an average age of 66 years, which is not

significantly different from the mean age of 63.5

years for patients who are not on ICS. The two

groups had the same proportion of hypertension,

DM, CAD and renal diseases. Results also

showed that the two groups have the same mean

bone density and mean BMI. The two groups

have the similar GOLD Classification, average

smoking history in pack years, annual rate of

exacerbation, dietary intake of products high in

calcium (milk, dairy products) and intake of

calcium supplements. The majority of the

patients belonged to GOLD Class B, comprising

a total of 89 patients, 67 of which were on ICS

while 22 were not on ICS therapy.

Figure 1 shows that 46% of patients use

Fluticasone than any other type of inhaler

(n=61), 34% use Budesonide (n=45), 8% on

SAMA and 6% on LAMA. For those on ICS,

most patients reported usual dosage of 320 mcg

daily for Budesonide and 500 mcg daily for

Fluticasone.

Figure 2 shows that among patient on ICS

therapy those on Fluticasone (n=61) treatment

had more patients noted to be osteoporotic

(n=23) compared to the Budesonide group.

Patient receiving LAMA (n=8) had equal

percentage of osteopenic and osteoporotic

patients (both at 50%). Patients on SAMA

(n=12) had the highest percentage of normal T-

score at 42%. Patients on combination

medications showed that those receiving LAMA

+ LABA 14% were osteoporotic and 43% were

osteopenic. Of the patients on LAMA + LABA +

ICS, 33% cases of osteoporosis and 67% were

osteopenic.

The prevalence of osteoporosis among

male COPD patients on long-term inhaled

corticosteroid is 29.0% while for those on not on

ICS is 25% (Table 2). It can be inferred that the

true prevalence of osteoporosis at 95%

confidence interval will range from 21.2% to

38.2% for those on ICS and 12.7% to 43.44% for

those not on ICS treatment.
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Age was the only significant factor that is

associated with osteoporosis among these patients

(Table 3). Those with osteoporosis were

significantly older at 69 years compared to those

who do not have osteoporosis at 64 years.

DISCUSSION

Our results showed that the prevalence of

osteoporosis in COPD patients on long-term

inhaled corticosteroid was 29.0% and that

increasing age was a significant factor observed to

have an association with osteoporosis. In

comparison with the prevalence of osteoporosis

with other countries, prevalence in the Philippines

was lower. In a study by Rittayamai the prevalence

of osteoporosis in Thai COPD patients was noted

at 31.4%. 9 In Brazil, a similar study by Silva et

al reported the prevalence of osteoporosis was at

42% 10. The lower prevalence in the Philippines

could probably be accounted for by the fewer

studies done in the Philippines regarding

osteoporosis among Filipino subjects. In a study

done by Mendoza et al., of the 184 patients,

40.2% and 29.9% have osteopenia and

osteoporosis. Sixteen (21.6%) and 18 (32.1%)

osteopenic and osteoporotic men have fragility

hip, spine, or forearm fractures. Men aged 50 to

69 years have the same risk of osteoporosis and

fractures as those ≥70 years.11

In our study, it was demonstrated that age

Table 1. Clinical profile of Filipino male COPD Patients seen at the Lung Center of the Philippines Out-

patient Department

Characteristic With ICS (n=107) Without ICS (n=28) P-value

Age (years), mean ± SD 66.1 ± 9.1 63.5 ± 12.6 0.2291

Spirometry, mean ± SD 63.5 ± 9.4 63.8 ± 11.5 0.8725

Co-morbidities

Hypertension

Diabetes

Coronary artery disease

Renal disease 

48 (44.9)

29 (27.1)

4 (3.7)

1 (0.9)

8 (28.6)

6 (21.4)

0 (0.0)

0 (0.0)

0.1205

0.5414

0.3034

0.6157

Bone Density, mean ± SD -1.8 ± 1.3 -1.6 ± 1.8 0.4065

BMI, mean ± SD 20.8 ± 3.8 20.9 ± 3.0 0.9414

GOLD Classification, n, %

B

C

D

67 (62.6)

11 (10.3)

29 (27.1)

22 (78.6)

2 (7.1)

4 (14.3)

0.2759

Smoking Years, mean ± SD 40.2 ± 28.2 36.4 ± 24.9 0.5211

Annual rate of exacerbation, 

n,%
35 (32.7) 6 (21.4) 0.2496

Nutritional Status

(e.g. intake of milk, dairy products 

and calcium supplements)

23 (21.4) 4 (14.3) 0.3976
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as a significant factor associated with osteo-

porosis. Nuttapol et al reported that the mean age

for Thai COPD patients were 74.7 and 71 years,

for those with osteoporosis and those without

osteoporosis, respectively, which are slightly

higher than those reported in our study (69.3 and

64 years, respectively). Several other risk factors

have been studied in the past which had been

shown to have an association with osteoporosis.

These include more severe COPD (GOLD C and

D), low BMI, level of physical activity, and

treatment with corticosteroids. This was noted in

the study Graat-Verboom et. al in a systematic

review of 13 studies involving 775 COPD

patients.12

Smoking history, mean BMI and years of

ICS use were almost comparable for those with

osteoporosis and without osteoporosis. These is

in contrast to previous studies with noted

association of low BMI and ICS use. The use of

ICS observed more non-osteoporotic patients It is

believed that circulating levels of osteocalcin

indirectly reflect new bone formation. Results of

Figure 1. Distribution of patients according to

type of inhaler used
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a study done by Meeran et al showed that both oral

prednisone (15 mg OD x 1 week) and inhaled

beclomethasone (500 mcg BID x 1 week) caused a

significant reduction in serum osteocalcin levels.

(11.8+-1.1 ng/mL to 6.9+ ng/mL and 11.6+ 0.6

ng/mL to 9.6+ 0.6 ng/mL, respectively). Though

the study is not a direct comparison, osteocalcin

levels were substantially lower in asthma/COPD

patients who had taken corticosteroids as

compared to the baseline values of normal

volunteers who participated in the study.13

Several studies indicate a dose-dependent

association between ICS use and osteoporosis in

COPD patients.14,15 However, a randomized

controlled trial showed that long-term use of low-

dose ICS protects the COPD patients from

developing osteoporosis.16 This is secondary to the

decrease in the inflammation in the lungs, which

decreases the systemic spillover of ICS. However,

at higher doses, ICS may gain access to the

systemic circulation and can produce systemic side

effects.17

Osteoporosis is a silent disease unless it is

complicated by fractures. Patients with

osteoporosis are at an increased risk of fractures,

particularly fragility fractures. Fragility fractures

are caused by injury that would be insufficient to

break a normal bone. The impact of osteoporosis-

induced fractures in COPD is enormous. 8 The

most common type of osteoporosis-inducted

fracture is the vertebral compression fractures

(VCFs). VCFs are associated with back pain and

kyphosis. Kyphosis can cause loss of height,

resulting in impaired lung function. Every single

VCF decreased the vital capacity by % and the

lung function impairment is most notable when

kyphotic angle is more than 55o.19 Given this

burden, we recommend routine or annual

screening for osteoporosis in those with

advanced age, regardless of ICS use, using the

DEXA, the gold standard for diagnosing

osteoporosis for future studies on osteoporosis.

We also recommend using an Osteoporosis Risk

Assessment questionnaire to determine presence

of factors that may potentially confound the

results of bone mineral density.

The following are the limitations of our

study: First the sample size was not met due to

the limited availability of the machine used.

Second, other potential factors in the screening of

patients with osteoporosis such as vitamin D

deficiency, hypogonadism, patient’s level of

physical activity were not taken into

consideration in this study.

CONCLUSION

The prevalence of osteoporosis in patients

on ICS was 29%, which is lower in comparison

with previous studies done in other countries,

particularly Thailand and Brazil. The mean age

for patients with osteoporosis was 69.3 and 64.1

for those without osteoporosis. Among the

variables, only age was noted to have an

association with osteoporosis. Other factors like

smoking history, Diabetes Mellitus, more severe

GOLD classification, low BMI and ICS use,

which have been noted in previous studies to

have an association with osteoporosis were not

observed in this study.

Disclosure of Conflict of Interest: The

investigators have no conflict of interest.
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Patients N Osteoporotics Prevalence 95% CI

ICS Users 107 31 29% 21.2% to 38.2%

Non-ICS Users 28 7 25% 12.7% to 43.44%

Table 2. Prevalence of Osteoporosis among Filipino male COPD Patients at the Lung Center of 

the Philippines Out-patient Department
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Variables
Osteoporosis

OR 95% OR p value
Yes (n=38) No (n=97)

Age, mean ± SD 69.3 ± 10.5 64.1 ± 9.3 1.06 1.02 to 1.11 0.0076*

Smoking History, mean ± SD 45.2± 34.1 37.1 ± 24.3 1.01 0.997 to 1.02 0.1292

Hypertension, n,% 15 (39.5) 41 (42.3) 0.89 0.41 to 1.91 0.7670

Diabetes Mellitus, n, % 6 (15.8) 29 (29.9) 0.44 0.17 to 1.16 0.0983

Kidney Disease, n,% 0 (0.0) 1 (1.0) 0 - 0.9981

Coronary Artery Disease, n,% 2 (5.3) 2 (2.1) 2.64 0.36 to 19.44 0.3409

Intake of Dairy products, n,% 7 (18.4) 18 (18.6) 0.99 0.38 to 2.61 0.9854

Intake of Calcium suppl, n,% 2 (5.3) 4 (4.1) 1.29 0.23 to 7.36 0.7732

FEV1/FVC, mean ± SD 63.0± 8.4 63.8 ± 10.3 0.99 0.96 to 1.03 0.6934

Gold Classification, n, %

B

C

D

22 (57.9)

5 (13.2)

11 (28.9)

67 (69.1)

8 (8.2)

22 (22.7)

-

1.9

1.52

-

0.56 to 6.43

0.64 to 3.63

-

0.2998

0.3431

ICS use overall, n, %

Budesonide

Fluticasone

Beclomethasone

31 (81.6)

8 (21.1)

23 (60.5)

0

76 (78.4)

37 (38.1)

38 (39.2)

1 (1.0)

1.22

0.45

2.0096

-

0.47 to 3.17

0.18 to 1.03

0.94 to 4.31

-

0.6777

0.0573

0.0726

0.9981

LAMA 8 (21.1) 14 (14.4) 1.58 0.60 to 4.14 0.3516

SAMA 4 (10.5) 8 (11.3) 0.92 0.27 to 3.09 0.8924

LABA + LAMA 1 (2.6) 6 (6.2) 0.41 0.05 to 3.52 0.4165

Years of ICS use, mean ± SD 4.7± 2.5 5.0 ± 2.6 0.95 0.82 to 1.10 0.4898

Height (cm), mean ± SD 163.2 ± 6.5 164.4 ± 6.1 0.97 0.91 to 1.03 0.3145

Weight (kg), mean ± SD 54.9 ± 9.2 56.6 ± 10.9 0.98 0.95 to 1.02 0.4168

BMI, mean ± SD 20.6 ± 3.3 20.9 ± 3.8 0.98 0.88 to 1.09 0.6724

Underweight, n, % 11 (28.9) 26 (26.8) 1.11 0.48 to 2.56 0.8018

Annual rate of exacerbation, n, % 14 (36.8) 27 (27.8) 1.51 0.68 to 3.35 0.3076

Table 3. Factors Related to Occurrence of Osteoporosis among Filipino male COPD patients at the Lung Center 

of the Philippines Out-patient Department
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