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MESSAGE FROM THE PCCP BOARD OF TRUSTEES

As 2024 comes to a close, the Philippine College of Chest Physicians is .Y
delighted to share the final issue of the Philippine Journal of Chest Diseases for - -
this year.

This issue highlights the remarkable scientific work of our members.
Publishing in the PJCD is an opportunity to contribute to the growing body of
scientific literature originating from the Philippines. This helps position the
Filipino pulmonologist as an active contributor to the global scientific
community. We thank everyone who shared their researches in this issue.

The PCCP Board of Trustees expresses our deepest gratitude to our Editor-in-
Chief, Dr. Miriam Lalas, the entire Editorial Board, and our manuscript
reviewers for their tireless dedication and expertise. Their unwavering
commitment has been instrumental in ensuring the quality and success of
every issue we publish.

We invite the passionate and innovative members of our society to submit
your scientific research, reviews, or case studies for upcoming issues. Your
contributions help advance our collective knowledge, inspire collaboration,
and pave the way for future discoveries.

The PCCP remains committed to supporting research and innovations from
the Philippines. Together, let us foster a vibrant community of scholars and
researchers who contribute meaningfully towards improving lung health for
all Filipinos.

Albert B. Albay Jr., MD, FPCCP
Head, Publications Committee, Philippine College of Chest Physicians
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Factors Associated with Adherence to the 2022 Pre-Employment
Algorithm for Asymptomatic Patients with Suspected Pulmonary
Tuberculosis Among Pulmonologists in the Lung Center of the

Philippines

Anthea Grace B. Esver, MD," Precious Mae A. Gomez, MD,' Pamela Joy V. Dionisio, MD,2 Eileen G. Aniceto, MD?

ABSTRACT

Background: Pulmonary tuberculosis is a global health concern and a leading cause of death from infectious
diseases. Screening is crucial in high prevalence TB areas such as the Philippines, particularly among
asymptomatic patients. This study explores factors influencing pulmonologists' adherence to the 2022 Pre-
Employment Algorithm at the Health and Fitness Assessment Office (HFAO) of the Lung Center of the
Philippines.

Methodology: Using a sequential explanatory mixed-methods design, the study conducted a quantitative
survey of 16 HFAO pulmonologists, followed by a qualitative focused group discussion (FGD) with 12
participants. Thematic analysis of FGD transcripts provided insights into factors influencing adherence to the
algorithm.

Results: The quantitative phase revealed varying awareness and compliance levels among pulmonologists
that directly affected adherence to the algorithm. The FGD identified these specific factors influencing
adherence: limited awareness resulting in inconsistent application of the guidelines; personal beliefs and
patient-related factors influencing individualized decision-making; institutional challenges (i.e., resource
constraints) hindering the implementation process; and perceived algorithm inefficacy, coupled with
communication barriers among healthcare professionals, further reducing adherence rates.

Conclusions: Knowledge gaps, resource limitations, and personal decision-making significantly affected
adherence to the 2022 Pre-Employment Algorithm. Addressing these issues through targeted training, clearer
guidelines, and improved resource management can improve adherence and enhance TB screening
outcomes

Keywords: pre-employment clearance, tuberculosis, fit to work, FGD, awareness
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INTRODUCTION

Pulmonary tuberculosis (PTB) remains a major global health
issue and is the second-leading cause of death from infectious
diseases globally.! In areas with a high TB prevalence such as
the Philippines, screening is crucial as missed diagnosis
remains notably significant, especially among asymptomatic
patients.2 As the National Apex Center for Lung and Chest
Diseases, the Lung Center of the Philippines (LCP) receives a
high volume of referrals for the assessment of work applicants
before local and overseas employment since most PTB-affected
Filipinos are amongst individuals aged =15 years, potentially
posing an infectious risk to others in their work environments23
In 2005, the Department of Labor and Employment released
implementation guidelines that mandate employers to
implement TB prevention and control policies to alleviate the
spread of disease in the workplace# Since the mandate's
release, employers have required job applicants to pass the
Pre-Employment Medical Examination which included a TB
screening  protocol based on national guidelines.
Pulmonologists at LCP evaluate the TB status of applicants
referred for pulmonary clearance prior to local or international
employment through its Health and Fitness Assessment Office
(HFAO). HFAO, which is part of the LCP Outpatient Department,
is tasked to provide comprehensive, quality, and timely
diagnostic services to individuals with health risks at a
reasonable price. It caters to clients seeking pre-employment
TB clearance, outpatient executive check-ups, pre-flight

assessments, and outpatient COVID home care services. HFAO
recommends using the LCP Pre-Employment PTB Clearance
Algorithm (Supplementary Material 1) based on existing
National Tuberculosis Program guidelines. The LCP algorithm
on diagnosis and management of pre-employment applicants
suspected of PTB was first released in 2015 and revised last
November 2022.

METHODOLOGY

Research design

The research adopted a sequential explanatory mixed-methods
(quanti=QUALI) design, incorporating an initial quantitative
survey followed by a qualitative focused group discussion
(FGD), with the overarching objective of thoroughly
investigating factors influencing adherence to the 2022 Pre-
Employment Algorithm. Adherence to the algorithm was
categorized as complete when pulmonologists consistently
followed all guidelines, partial when they selectively applied
the algorithm based on individual cases, and non-adherence
when they used a personal or alternative algorithm instead of
the recommended guidelines.

Following ethical approval from the review board, the
quantitative phase of the study commenced; the researchers
distributed a semi-structured questionnaire via Google Forms
to 19 pulmonologists practicing in the HFAO of the Lung Center
of the Philippines. Preliminary analysis of the survey results
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revealed factors influencing adherence that exhibited the
highest variation. These gave way to the qualitative phase
(FGD) of this research. Purposive sampling involving 19
pulmonologists was employed. Informed consent was sought;
16 consented and completed the questionnaire, but only 12
participated in the FGD. Eligible participants were HFAO
pulmonologists who gave consent. Participants were notified
seven days before the FGD and received reminders 24 hours
prior. A trained moderator facilitated the three-hour discussion
in a conducive and private setting at the Lung Center of the
Philippines.

Participants

A total enumeration approach was employed for the
quantitative component, encompassing 19 pulmonologists
practicing in the HFAO. The researchers excluded two co-
authors, both pulmonologists, and another who did not
consent, resulting in 16 study participants. In the FGD, the
researchers included a minimum of 12 participants.

Instrumentation and data collection

For the quantitative phase, a semi-structured questionnaire
delivered using Google Forms was used for data collection. The
questionnaire, which was launched on December 7, 2023
included questions about pulmonologists' awareness of the
2022 Pre-Employment Algorithm, compliance levels, and
factors influencing adherence to the guidelines (Supplementary
Material 2). The Focus Group Discussion (FGD) was conducted
on December 19, 2023. The questionnaire was developed to
capture comprehensive quantitative insights related to the
study objectives.

For the qualitative phase, a semi-structured discussion guide
was developed based on the survey responses to facilitate the
FGD (Supplementary Materials 2, 3). The guide was designed to
facilitate an  in-depth exploration of participants'
understanding of the algorithm, challenges with adherence,
perceived barriers and recommendations for improvement.
Purposive sampling ensured a diverse representation of
perspectives among eligible participants. The FGD employed
audio recording and detailed note-taking to ensure accurate
data capture; visual recording was not done. An observer
documented non-verbal cues and group dynamics through
careful note-taking. This approach was chosen to address
ethical considerations and foster a more natural and
unrestrained discussion environment.

Procedure

The FGD provided a platform for participants to discuss
variations in decision-making in pre-employment assessments.
For the study, the key steps were: defining objectives, inviting
participants, explaining the FGD’s purpose, and obtaining
consent.

Logistics including venue and equipment were arranged.
Participants were welcomed, and the study purpose and
ground rules were explained. The FGD followed the facilitator’s
guide, using probing questions to generate insights
(Supplementary Material 3). Audio recording and note-taking
captured data accurately. Data were transcribed and analyzed
for themes, and key findings were identified. Member checking
was done to validate the data. The technique involved
discussing findings with participants while the researchers
reviewed the methodological and analytic procedures.

The study explored the following areas of discussion:

Original Article

participants' understanding of the algorithm, challenges with
adherence, perceived barriers and recommendations for
improvement.

Data analysis

The FGD transcripts were transcribed verbatim, followed by
thematic analysis of data. The researchers familiarized
themselves with the data and assigned preliminary codes to
text segments based on recurring themes. These codes were
grouped into broader themes and subthemes to identify critical
factors related to algorithm adherence. Preliminary findings
were shared with participants for validation. Qualitative
findings were integrated with quantitative results to provide a
comprehensive understanding of factors associated with
adherence to the 2022 Pre-Employment Algorithm, using data
triangulation to enhance insight.

Further analysis led to Level III codes (themes), with constant
comparisons between transcribed narratives.

Validity and reliability

Content validity ensured that the survey and FGD guide aligned
with the study objectives. Construct validity confirmed that the
methods accurately assessed factors influencing adherence.
Internal validity was boosted through the mixed-methods
design. External validity was enhanced by including a diverse
group of pulmonologists from LCP HFAO to ensure broader
applicability. Reliability was ensured by evaluating the test-
retest reliability of the survey and inter-rater reliability of the
FGD, with standardized data collection procedures for
consistency.

Ethical considerations

The study was conducted in accordance with the Declaration of
Helsinki, National Ethical Guidelines for Research Involving
Human Participants 2022, and the Data Privacy Act of 2012.
The study was approved by the LCP Institutional Ethics and
Review Board (LCP-IERB code: LCP-PF-028-2023). Informed
consent was obtained in compliance with ethical guidelines.
Thorough explanations were provided to participants'
questions, ensuring their understanding of the procedure.
Results were disclosed to participants when the results were
scientifically valid, confirmed, and had significant positive
implications for patients.

RESULTS

Sixteen pulmonologists from HFAO comprised the study
sample, with 12 participating in the FGD. All were board-
certified by the Philippine College of Chest Physicians and
engaged in private practice at LCP. None of the participants
were directly involved in formulating the 2022 Pre-
Employment Algorithm. Twelve out of 16 participants had been
using the pre-employment algorithm before the 2022 version,
highlighting a mix of experience levels in applying previous and
updated guidelines. Out of the 16 participants who gave
consent, only 12 attended the scheduled FGD due to time
constraints.

Awareness of the algorithm was initially assessed through
binary survey responses (yes/no) while compliance level was
categorized into "always," "often," "sometimes," "rarely," and
“never.” Responses were further explored qualitatively. Based
on the results of the survey and FGD, participants’ awareness of
the algorithm was “moderate to high” (high awareness: n = 13,
partial awareness: n = 3) while compliance was variable
(consistent compliance: n = 14, selective compliance: n = 2).
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Table 1. Integration of quantitative and qualitative data

Thematic areas Codes

Awareness and understanding of the A1: Knowledge gaps
algorithm A2: Misconceptions
A3: Clarity about the algorithm

B1: Individual beliefs
B2: Attitudes
B3: Experiences affecting adherence

Personal factors influencing adherence

C1: Patient characteristics
C2: Communication challenges
C3: Perceived patient preferences

Patient-related factors

D1: Resource constraints
D2: Organizational policies
D3: Administrative support

Facility/institutional factors

E1: Practical difficulties
E2: Time constraints
E3: Workflow issues

Challenges in algorithm implementation

Perceived effectiveness of the algorithm  F1: Opinions on efficacy
F2: Perceived benefits

Feedback and suggestions for Improve-  G1: Modifications to the algorithm
ment G2: Enhancing training
G3: Improving implementation

Communication and collaboration
H2: Interaction with patients

Among pulmonologists who consistently complied, occasional
deviations may happen due to case complexity, resource
availability, and patient preferences. Significant variation arose
from knowledge gaps, resource constraints, communication
challenges, and institutional issues. Barriers like limited IGRA
(interferon gamma release assay) availability, X-ray
classification confusion, and personal decision-making further
impacted adherence.

Participants also answered open-ended questions like "How
familiar are you with the 2022 Pre-Employment Algorithm?"
and "How comfortable are you applying the algorithm in
practice?" High familiarity was assigned to participants who
expressed confidence in their knowledge and indicated
consistent algorithm use, while participants who reported
partial awareness or uncertainty about specific components
were assigned low familiarity, indicating areas where more
understanding was needed.. High familiarity was noted in 14
participants, and low familiarity in two. Compliance was
grouped into high, moderate, and low. High compliance,
defined as always or often followed the algorithm, was
reported by 14 participants, while low compliance, defined as
sometimes or rarely followed the algorithm, was noted by two.

Reasons cited for low adherence included varying
interpretations of abnormal X-rays, lack of awareness or
familiarity with the algorithm, and institutional challenges such
as outdated or unclear protocols, as highlighted in Table 1
under Challenges in algorithm implementation (E1, E2).

H1: Interaction with healthcare professionals

Key findings

- Varying adherence levels to the algorithm
- Influencing factors include patient and system-related, and country-specific
considerations

- Impact of personal experiences and beliefs on adherence
- Differences in X-ray interpretation lead to individualized decisions

- Influence of each codes on decision-making

- Limited awareness of central order and challenges in disseminating the proto-
col within the institution

- Variability in institutional adherence due to resource availability and organiza-
tional policies

- Challenges in implementation, including test availability and time constraints
- Discrepancies in interpreting chest X-ray findings pose practical difficulties

- Concerns about the algorithm's effectiveness in certain scenarios
- Suggestions for improvement, such as clarifications on abnormal X-ray
classifications

- Proposals for algorithm modifications, such as subdividing abnormal X-ray
findings
- Calls for standardization and continuous training to address challenges

- Collaboration and communication challenges exist, particularly in cases
referred from other agencies

- Suggestions include conducting workshops and lectures to improve aware-
ness and understanding

To address these issues, the participants recommended
refining the algorithm to provide clearer guidelines on X-ray
classifications, enhancing training programs to improve
knowledge and application consistency, and ensuring resource
availability to support the standardized protocol, as noted in
Table 1 under Feedback and suggestions for improvement (G1,
G2). Implementing these recommendations could reduce
variability = and improve adherence rates among
pulmonologists.

Conversely, areas of high adherence were noted in routine
screening processes where guidelines were well-established
and supported by institutional protocols. Participants who
frequently adhered to the algorithm cited clear guidance,
consistent training, and the availability of necessary resources
as key drivers of compliance. These factors drove high
adherence (Table 1 under Facility/institutional factors; D1),
emphasizing the importance of continuous education and
standardized practices. These areas demonstrate how clear and
well-supported protocols can enhance adherence and
effectiveness in clinical settings.

The  participants’ recommendations  for  algorithm
improvement are presented in Table 2. Participants
recommended modifying the algorithm, enhancing training,
and improving overall implementation. Proposals included
subdividing abnormal X-ray findings, standardizing
procedures, and offering continuous training to address
challenges. Discussion occurred on the interaction between
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Table 2. Recommendations for algorithm improvement
Recommendations

Provide clarity on local versus interational application

Address individualized decision-making based on beliefs and attitudes
Enhance communication and patient understanding

Improve resource allocation and institutional support

Streamline algorithm implementation challenges

Clarify abnormal X-ray classifications and efficacy concerns
Standardize and continuously train pulmonologists

Facilitate workshops and lectures for better collaboration

Table 3. Recommendations for algorithm improvement with key issues
addressed

Recommendations Key Issues Addressed
Modify the algorithm - Clarity
- Individualized decision-making
Enhance - Continuous training

training

- Communication
- Resource allocation

Improve implementation strategies

pulmonologists, other healthcare professionals, and patients in
the algorithm context. Collaboration and communication
issues, especially with cases referred from other agencies, were
discussed. Suggestions included workshops and lectures to
improve awareness and understanding. These
recommendations addressed issues like clarity, individualized
decision-making, communication, resource allocation, and
continuous training (Table 3).

DISCUSSION

Pulmonary tuberculosis stands as a formidable global health
concern, particularly in regions of high prevalence like the
Philippines. The LCP plays a key role in evaluating job
applicants to prevent workplace transmission, with missed
diagnoses, particularly in asymptomatic patients, posing
significant risks. This study explores the factors influencing
pulmonologists' adherence to the 2022 Pre-Employment
Algorithm.

The research used a sequential explanatory mixed-methods
design which involved quantitative surveys of 16 HFAO
pulmonologists, followed by an FGD with 10 participants. The
survey showed varying levels of awareness and compliance
with the algorithm, while the subsequent FGD unearthed
thematic areas influencing adherence such as awareness,
personal/patient-related and facility/institutional factors,
implementation challenges, and perceived effectiveness,
feedback, suggestions for improvement, and communication
issues (Table 1, Supplementary Material 4). Knowledge gaps,
misconceptions, and clarity issues about the algorithm were
identified and showed that while participants were generally

aware of the algorithm, they demonstrated varying adherence
levels. Factors influencing adherence encompassed patient and
system-related, and country-specific considerations. Clarity
was needed regarding the algorithm's application in local
versus international employment. We identified individual
beliefs, attitudes, and experiences affecting adherence.
Personal experiences and beliefs, including perceptions of
patient risk, impacted adherence. Differences in interpreting X-
ray findings contributed to individualized decisions.

Decision-making was influenced by patient characteristics,
communication challenges, and perceived patient preferences.
Patient understanding, compliance, and preferences influenced
the process, while challenges in obtaining sputum samples
contributed to treatment delays. Adherence was impacted by
resource constraints, organizational policies, and
administrative support. Limited awareness of the central order
and challenges in disseminating the protocol within the
institution were noted. Institutional adherence varied due to
differences in resources and policies.

Challenges in algorithm implementation included practical
difficulties, time constraints, and workflow issues such as test
availability, time constraints, and discrepancies in interpreting
chest X-ray findings. The participants expressed their opinions
on the algorithm's efficacy and perceived benefits. Its
effectiveness in specific scenarios was raised and the
participants suggested improvements including clarification of
abnormal X-ray classifications.

The integrated data analysis provided key insights and
recommendations, addressing concerns such as clarity in
application, individualized decision-making, communication
improvement, streamlined implementation, abnormal X-ray
classification, and ongoing training and standardization. The
study's findings have implications for policy-making, training,
and continuous improvements in healthcare, highlighting the
need to address limitations and advocate further research to
enhance generalizability. The study’s design contributed
significantly = to  understanding  factors  influencing
pulmonologists’ adherence to the 2022 Pre-Employment
Algorithm, offering insights for better disease prevention and
control in employment settings.

A SWOT analysis highlighted critical factors that influence
adherence to the 2022 Pre-Employment Algorithm
(Supplementary Material 5). Strengths included provision of
standardized guidance for TB screening, support for consistent
decision-making, prevention of TB in workplaces, and
implementation in a tertiary healthcare institution, all of which
enhance the algorithm’s credibility. Weaknesses included
inconsistent adherence, knowledge gaps regarding the
algorithm, perceived effectiveness issues, and limited training
and standardization efforts. Opportunities involved refining the
algorithm based on feedback, enhancement of training
programs, standardization of practices across institutions, and
improvement of stakeholder communication and collaboration.
Threats included resource constraints, limited test availability,
miscommunication among healthcare professionals, varying
international TB screening requirements, and resistance to
change in established practices.

The study has limitations inherent to the qualitative design.
While the exchange of ideas during the FGD can elicit new
insights, it may also unintentionally silence participants who
are hesitant to voice dissenting opinions or feel pressured to
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conform. To address this, a trained moderator managed the
FGD, ensuring that no individual dominates the discussion that
less vocal participants can share their views.

CONCLUSION

Knowledge gaps, resource limitations, and personal decision-
making significantly affected adherence to the 2022 Pre-
Employment Algorithm. Addressing these issues through
targeted training, clearer guidelines, and improved resource
management can improve adherence and enhance TB
screening outcomes. The study provided an understanding of
factors that influence adherence to the algorithm and offered
valuable insights for policy-making, training initiatives, and
continuous improvement efforts in similar healthcare settings.
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ABSTRACT

Background: Various studies show an association between obesity and obstructive ventilatory defects. The  CORRESPONDING AUTHOR
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Methodology: This cross-sectional study included adult patients subjected to pulmonary function testing at (F;”"‘e.d mg%gﬂ'ﬁp"&es , o
Perpetual Help Medical Center, Las Pifias. A review of records was performed to gather data on 510701 7oiicau22 10271

demographics, pulmonary function test, and BMI.
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Results: A total of 459 patients were included. Seventy (15.3%) had normal spirometry values, 79 (17.2%) Accepted: 2024 October 13
had restrictive ventilatory defect, 306 (66.7%) had obstructive ventilatory defect, and 4 (0.9%) had mixed
defects. The mean age was highest among those with obstructive ventilatory defect (59.5 £16.6 years; p
<0.001). The proportion of obstructive ventilatory defect was significantly higher among males than females
(76.0% vs 53.2%; p = 0.001). Height, weight, and BMI did not vary significantly between the groups. Majority
of patients were either overweight (39.6%) or normal (37.2%). The prevalence of abnormal spirometry did not
vary across BMI classifications (p = 0.068). Significant correlations with BMI were observed only with post
bronchodilator FEV1 % predicted (r = 0.09; p = 0.044), post-bronchodilator FEV4/FVC (r = 0.11; p = 0.015),
and post-bronchodilator FEF2s.75% (r = 0.09; p = 0.047). After adjustment, obesity was not associated with
obstructive ventilatory defect (OR 0.9, 95% CI 0.5 to 1.8; p = 0.601) and postbronchodilator FEV1 (OR 0.9,
95% Cl 0.5 to 1.7; p = 0.940).

Conclusions: BMI is not correlated with spirometric parameters, and obesity is not associated with
obstructive ventilatory defect or post-bronchodilator FEV41. Although some correlations are observed with BMI
and post-bronchodilator spirometric parameters, the observed correlations are weak. Further studies are

needed to determine the effect of other measures of body mass on obstructive ventilatory defect.

Keywords: BMI, obstructive ventilatory defect, spirometry, pulmonary function test

INTRODUCTION

Obstructive lung diseases include chronic obstructive
pulmonary disease (COPD), emphysema, and asthma. In these
conditions, less air flows in and out of the alveoli, leading to
reduced gas exchange. This is debilitating to patients and
requires proper medical attention.! COPD affects nearly 210
million people worldwide, with a local prevalence rate of 14%
in Metro Manila and 20% in rural areas.?2 Asthma has affected
an estimated 339.* million people worldwide, with a slightly
higher prevalence rate in rural areas than in urban areas
(15.3% vs 13.3%).3+4 Spirometry is commonly used to assess
lung function and it provides a more accurate diagnosis of
bronchial asthma and COPD by measuring the volume of air an
individual can expel from the lungs after maximal inspirations
The method enables detection of airway obstruction, making a
definitive diagnosis of an obstructive lung disease.®

Obesity, a chronic medical condition that is characterized by
excessive fat accumulation on human body, is measured by the
body mass index (BMI), which reflects weight in relation to
height. The WHO classification is as follows: BMI of 18 to 24.9
kg/m? is normal weight, BMI of 25.0 to 29.9 kg/m? is
overweight, and BMI of 30 kg/m? or higher is obese.”

Obesity has been a global problem because of its significant
contribution to mortality and morbidity. Studies have reported
an association between body mass index (BMI) and asthma,

with asthma prevalence being shown to increase with obesity.8
One study observed that a BMI of 28 and above increased the
risk of asthma, but with the relationship being significant only
among women.? Similar findings of increasing asthma
prevalence with obesity have been reported in several other
studies, with the association seen to be stronger in women and
non-smokers.10-16 However, there are also studies that show no
association between obstructive lung disease and obesity.17-18
One study explained that an elevated BMI might have a
protective impact on lung function in chronic obstructive
pulmonary disease with GOLD grades 3 to 4, while dietary
status significantly influences lung function in later stages.19.20

In the Philippines, there is a paucity of published literature
regarding BMI and prevalence of obstructive ventilatory
defects. Chua et al. described the body composition of Filipinos
with chronic obstructive ventilatory defect and concluded in
their study that underweight individuals with low fat-free mass
indices were correlated with reduced lung function.2!
Variations in BMI are multifactorial and are influenced by
environmental factors such as lifestyle, physical activity, and
emotional factors. Las Piflas has become more populated over
the last decade, with the changing diet of the population
playing an important role in public health. As such, this study
has a big contribution in this area as there are no local studies
addressing the association between BMI and pulmonary
defects. This study aimed to establish this association so
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corrective steps can be taken to address obesity risk factors in
Las Pifias, such as diet and lifestyle, given obesity’s effects on
respiratory health.

METHODOLOGY

The study was a cross-sectional, analytic study that involved a
review of records of adult patients subjected to pulmonary
function test at Perpetual Help Medical Center, Las Pifias from
January 2019 to December 2023. Excluded in the study were
pregnant patients, those who did not complete the procedure,
and spirometry results that did not meet the American
Thoracic Society—European Respiratory Society 2019
guidelines. Records were obtained and reviewed, clinico-
demographic data and spirometric values from pulmonary
function tests were extracted, and data was tabulated and
coded in an SPSS (Statistical Product and Service Solutions)
spreadsheet.

Descriptive statistics were used to summarize the demographic
and clinical characteristics of the patients. Frequency and
proportion were used for categorical variables, median and
inter quartile range for non-normally distributed continuous
variables, and mean and standard deviation for normally
distributed continuous variables. Independent samples t-test,
Mann-Whitney U test, and Fisher’s exact test/chi-square test
were used to determine the difference in mean, rank, and
frequency, respectively, between patients with and without
obstructive ventilatory defects. Pearson’s correlation was used
to determine the correlation between BMI and spirometric
parameters. Univariable and multivariable logistic regression
analyses were employed to determine the association between
BMI categories (specifically obese and non-obese) and
obstructive ventilatory defects. Missing values were neither
replaced nor estimated. Null hypotheses were rejected at 0.05
a-level of significance. STATA 13.1 was used for data analysis.

Operational definition of terms

Body mass index (BMI) refers to an individual’s weight in
kilograms divided by their height in meters squared. It is a
measure of body size categorized into four groups, according to
the conventional WHO classification: underweight (less than
18.5 kg/m?), normal weight (18.5 to 24.9 kg/m?), overweight
(25 to 29.9 kg/m?2), and obese (30 kg/m2and above).”

Obstructive ventilatory defect refers to a disproportionate
decrease in maximal airflow from the lungs (forced expiratory
volume in 1 second; FEV:) relative to the maximal volume that
can be displaced from the lungs (forced vital capacity; FVC),
and is characterized by an FEV;/FVC of less than 70%.22

Restrictive ventilatory defect is characterized by a normal FEV/
FVC (more than 0.70) and a reduction in total lung capacity
(TLC) below the fifth percentile, or 80% of the predicted
value.22

Mixed ventilatory defect is characterized by obstructive and
restrictive defects, diagnosed when both FEV;/FVC and TLC are
below the fifth percentile of their predicted values; or when
FEV1/FVC is less than 0.70 and TLC is less than 80% of the
predicted value.22

Forced expiratory volume 1 (FEV1) refers to the volume of air
that can be forced out in one second after full inspiration. FEV;
is used to categorize the severity of any spirometric
abnormality.

Original Article

Forced vital capacity (FVC) refers to the total amount of air
exhaled during the FEV test. The normal value is 80% and
above.23

FEV/FVC ratio, also called the Tiffeneau-Pinelli index, is a
spirometric parameter that represents the proportion of a
patient’s vital capacity that is expired in the first second of
forced expiration. The normal value is 0.70 and above.24

FEF;5-759 refers to the average forced expiratory flow rate at
25% to 75% of the vital capacity and is expressed as a
percentage of the predicted value (% predicted FEF2s5.759). The
normal value is 65% and above.25

Computation of sample size

The study examined all spirometries done from January 2019
to December 2023. A minimum of 190 patients were needed
based on 95% confidence interval, 80% power, a 29%
prevalence of obstructive ventilatory defects among non-obese
individuals, and a reported odds ratio of 2.4 for the association
between obstructive ventilatory defects and obesity.* This was
computed using OpenEpi calculator.

Ethical considerations

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and the International
Conference on Harmonization—Good Clinical Practice and
upon the approval of the Technical and Institutional Ethics
Review Board (IERB) of the Perpetual Help Medical Center—
Las Pifas (UPHS-IERB 2023-020 RP). A waiver of informed
consent was approved by the ethical review board and was
given to the hospital where the study was conducted. The
waiver assured the hospital that strict confidentiality was
maintained, that the study employed pure records review, and
that the patients will be anonymous. Patient identities were
replaced by codes on data collection forms and data encoding
sheets. There were no anticipated ethical issues on the conduct
of this study. The study carried minimal risk, bringing no harm
and discomfort to its subjects, as it was purely a chart review.

RESULTS

Table 1 shows the characteristics of the study population,
classifying patients into those with and without obstructive
ventilatory defect. A total of 459 patients were included in the
study. Of these, 70 (15.3%) had normal spirometry values, 79
(17.2%) had restrictive ventilatory defects, 306 (66.7%) had
obstructive ventilatory defects, and 4 (0.9%) had mixed
ventilatory defects. The mean age was highest among those
with obstructive ventilatory defect (59.5 + 16.6; p <0.001). The
proportion of obstructive ventilatory defect was significantly
higher among males than females (76.0% vs 53.2%; p = 0.001).
Mean height (161.4 + 10.5 cm), mean weight (67.8 + 16.1 kg),
and mean BMI (26.0 £ 3.7 kg/m?) did not vary significantly
between the groups. Majority of patients were either
overweight (39.6%) or with normal BMI (37.2%). The
prevalence of abnormal spirometry did not vary across BMI
classifications (p = 0.068).

Table 2 shows significant correlations between BMI and post-
bronchodilator FEV; % predicted, (r = 0.09; p = 0.044), post-
bronchodilator FEVi/FVC (r = 0.11, p=0.015), and post-
bronchodilator FEF2s.75¢ (r= 0.09; p = 0.047). These observed
correlations, however, were weak (r <0.1).

As seen in Table 3, obesity was not significantly associated with
obstructive ventilatory defect in the univariable analysis (odds
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Table 1. Characteristics of the study participants

With obstructive
ventilatory defect Normal
Total number of participants, n 306 (66.7) 70 (15.3)
Age, years 59.5+16.6 439+16.9
Sex
Male 206 (76.0) 28(10.3)
Female 100 (53.2) 42 (22.3)
Height, cm 162.1£105 159.3 £10.3
Weight, kg 67.3+16.6 67.1+127
Smoking history
Non-smoker 110 (50.5) 52 (23.8)
Smoker 61(78.2) 8(10.3)
Previous smoker 135 (82.8) 10 (6.1)
BMI, kg/m? 256+59 26.3+39
BMI classification
Underweight 19 (65.5) 2(6.9)
Normal 121 (71.2) 19(11.2)
Overweight 115 (64.5) 39 (21.5)
Obese 50 (64.9) 10 (13.0)

Without obstructive ventilatory defect

Overall p-value
Restrictive Mixed
79(17.2) 4(0.9) 459
427142 482 +15.1 54.1+£16.6 <0.001
36 (13.3) 1(0.4) 271 (59.0) 0.001
43 (22.9) 3(1.6) 188 (41.0) ’
160.5+10.8 159 +£10.2 161.4+£10.5 0.069
682+17.2 109.1+21.2 67.8 £ 16.1 0.712
53 (24.3) 3(1.4) 218 (47.5)
9(11.5) 0(0.0) 78 (17.0) <0.001
17 (10.4) 1(0.6) 163 (35.5)
264+49 432+25 260+3.7 0.642
8 (27.6) 0(0.0) 29 (6.4)
30 (17.6) 0(0.0) 170 (37.2) 0.068
27 (14.9) 0(0.0) 181 (39.6)
13 (16.9) 4(5.2) 77 (16.8)

Data presented as mean (SD) and frequency (percentages); across-column percentages were computed

BMI: body mass index

Table 2. Correlation of different spirometric parameters with BMI

Mean * SD ::rf,:::t?osn p-value

Pre-bronchodilator tests

FVC, L 30+441 0.03 0.492
% predicted 7731174 0.03 0.531
FEVy, L 21+30 0.02 0.672
% predicted 719+209 0.01 0.715
FEV1/FVC, % 69.3+185 0.04 0.361
% predicted 706 £ 155 0.08 0.110
FEF25-75%, L/s 16+16 0.08 0.083
% predicted 52.6 +32.1 0.04 0.390
Post-bronchodilator tests

FVC, L 28+08 0.003 0.946
% predicted 79.7+16.6 0.05 0.288
FEVy, L 22+40 0.04 0.358
% predicted 772+99 0.09 0.044
FEV1/FVC, % 718+15.2 0.11 0.015
% predicted 73.3+16.0 0.08 0.241
FEF25-75%, L/s 18+12 0.09 0.047
% predicted 616+355 0.08 0.051

BMI: body mass index; FVC: forced vital capacity; FEVi: forced expiratory volume in
the 1st second; FEV4/FVC: ratio of FEV1 to FVC; FEF2s.75%: forced expiratory flow
rate at 25% to 75% of the vital capacity

ratio [OR] 0.8, 95% confidence interval [CI] 0.4 to 1.7; p =
0.534) and multivariable analysis (OR 0.9, 95% CI 0.5 to 1.8; p
= 0.601). Table 4 shows that obesity was not significantly
associated with post-bronchodilator FEV1 in the univariable
analysis (OR 1.0, 95%CI 0.6 to 1.7; p = 0.989) and multivariable
analysis (OR 0.9,95% CI 0.5 to 1.7; p = 0.940).

DISCUSSION

The relationship between obstructive ventilatory defects and
obesity remains a topic of debate. Various studies have shown
both positive and negative relationships between increased

Table 3. Association of obesity with obstructive ventilatory defect, before and after
adjusting for sex, age, and smoking status

OR p-value OR p-value
(unadjusted) (adjusted)
Non-obese 1.2(0.6to 25) 0.534 1.1(0.5t02.0) 0.601
Obese 0.8(041t01.7) 0.9(0.5t01.8)

OR: odds ratio

Table 4. Association of obesity with post-bronchodilator FEV1 before and after
adjusting for sex, age, and smoking status

OR p-value OR p-value
(unadjusted) (adjusted)
Non-obese 1.0(05t01.8) 0.989 1.0(06t020) 0.940
Obese 1.0(06101.7) 09(05t01.7)

OR: odds ratio

BMI and FEV;/FVC.26-29 Weight gain and increased BMI are
associated with decreased lung volumes, as reflected by a more
restrictive ventilatory pattern on spirometry.3® However,
obesity is also being recognized as being linked to obstructive
lung diseases such as asthma.3!

The result of this study revealed that obesity did not
significantly affect the odds of having an obstructive
ventilatory defect. This agrees with the study of Schachter et al
which showed that even with reduced FEV; and FVC in obese
subjects, they did not show any evidence of obstruction nor
was there an increase in airway responsiveness.32 This is in
contrast with Liu et al which showed an increased prevalence
of obesity on obstructive lung diseases.33

In the study of Tang et al, individuals with obstructive lung
disease and moderate to very severe COPD were shown to have
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significantly greater FEVi/FVC in the overweight/obese group
compared to the normal BMI group.2? According to Jing Zhu et
al, elevated BMI had a protective impact on lung function in
COPD GOLD grades 3 to 4.19 The protective effect of BMI was
more compelling in patients with severe COPD, as dietary
status significantly influences lung function in later-stage
patients.20 Such protective impact was not seen in the current
study. The protection afforded by obesity may be explained by
several factors. For example, individuals with obstructive lung
disease or COPD may benefit from increased respiratory
muscle mass to manage elevated airway resistance and airflow
blockage.3+ Obese COPD patients are also shown to benefit
from an increased fat-free mass, a proxy for skeletal muscle
mass, accounting for the protective effect35 Additionally, the
expiratory reserve capacity and end-expiratory lung volume
are less in obese COPD patients.3¢ There is also a decrease in
hyperinflation as a result of weight-related restrictions that
counterbalance obstructive lung defects3?7 Ultimately, the
processes underpinning the "obesity paradox" need to be
further investigated and clarified.

By increasing the position of the diaphragm in the thoracic
cavity as a person gains weight, obesity impairs lung function
and increases the effort required to breathe. It also prevents
the thoracic cage from moving freely because of direct
resistance and/or abnormal functioning of the intercostal
muscles brought on by fat accumulation in the chest wall.
Therefore, obesity is typically associated with lung volume
abnormalities, and not airway obstruction.38 The findings of
Wang et al support this wherein FVC was found to be
decreased in obese people, but not the FEV;, FEV,/FVC, peak
expiratory flow, and FEF2s5-75.38 Similarly, Al Ghobain et al did
not find a significant correlation between BMI and post-
bronchodilator FEVi, FEV1/FVC, and FEF2s.75417 However, in
the present study, a weak correlation was seen.

The difference in the results of this study with previous studies
may be attributed to the difference in the population used.
Based on research, body fat distribution and BMI vary among
populations. Asians have a greater body fat percentage and a
lower average BMI than Americans and Europeans3® The
different cut-off scores used to classify obesity (e.g, WHO 30
kg/m2, Asian 25 kg/m2, and Chinese 28 kg/m2) may have also
affected the finding#*0

In terms of the association between BMI and spirometric
parameters, the study did not find a significant correlation with
most parameters. For those parameters with significant
correlation, these were found to be weak. The results are in
contrast with the study of Salahuddin et al which showed a
decreasing trend of bronchodilator response with increasing
BMI.41

The study has a number of limitations. As a cross-sectional
study, it cannot establish causation. Despite an
adequate sample size, the estimated accuracy may be limited
by the comparatively lower sample sizes in a number of
subgroups. Because of the observational, records-based design
of the study, the outcomes could have been biased by
unmeasured or unknown confounders. There may not be
enough standardization of the procedure performed in terms of
the technician’s role in performing the pulmonary function test
in which the attitude of a well-motivated and enthusiastic
technician is vital for its successful performance.*2 The study
also did not account for the type of test performed (e.g., simple

or complete spirometry, with or without DLCO [diffusing
capacity for carbon monoxide]) and severity of obstruction.
Further, this study did not mention the comorbid conditions of
the subjects, and adjustment for the presence of asthma and
COPD was not done. It is recommended that prospective
studies with equal sample sizes of subgroups be done in the
future, with inclusion of other demographic data such as
comorbid conditions (e.g., asthma, COPD) which may affect the
actual relationship between BMI and airway obstruction.
Likewise, as fat accumulation greatly affects lung functions,
future studies may also take into account other body
measurements such as chest circumference, abdomen
circumference, and hip circumference, or their ratios.

CONCLUSION

This study observed that BMI is not correlated with
spirometric parameters, and obesity is not associated with
obstructive ventilatory defect or post-bronchodilator FEV;.
Although some correlations are observed with BMI and post-
bronchodilator  spirometric parameters, the observed
correlations are weak. Further studies are needed to determine
the effect of other measures of body mass on obstructive
ventilatory defect.
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Background: Studies have tried to determine the diagnostic value of serum inflammatory biomarkers in  ¢orrRESPONDING AUTHOR
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demographics, WBC and neutrophil and lymphocyte counts, procalcitonin, and CURB-65 scores. Receiver oy 1g.70172/pjed v22i2.10291
operating characteristic (ROC) curve analysis was done to determine the best cutoff for WBC, NLR, and
procalcitonin in diagnosing severe CAP (CURB-65 score 3 to 5). Pearson correlation test was used to  Received: July 16, 2024

determine pairwise correlations between WBC, NLR, and procalcitonin.
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Results: A total of 120 patients were included. The mean WBC count and mean NLR were higher among
patients with elevated PCT than those with normal PCT (15.2 + 5.8 vs 10.7 £ 3.7; p <0.001 and 18.6 £ 17.9
vs 8.6  7.9; p = 0.005, respectively). The prevalence of severe pneumonia was higher in patients with
elevated PCT than those with normal PCT (65.8% vs 12.8%; p <0.001). Procalcitonin level at a threshold of
0.5 ng/mL showed the highest sensitivity (90%, 95% confidence interval [CI] 0.77 to 0.97) and best test
performance (area under the ROC 0.79, 95% CI 0.72 to 0.86) in diagnosing severe pneumonia. The mean
NLR was weakly correlated with WBC (r = 0.300; p = 0.002). The mean PCT was moderately correlated with

WBC (r = 0.637, p = 0.04) and NLR (r = 0.750, p = 0.03).

Conclusions: Procalcitonin shows acceptable performance in diagnosing severe pneumonia. This study
also suggests a significant correlation between WBC, NLR, and PCT. Multicenter studies are recommended

to better generalize the results to the larger population.

Keywords: pneumonia, neutrophil/lymphocyte ratio, procalcitonin, CURB-65

INTRODUCTION

Community-acquired pneumonia is a leading cause of mortality
and morbidity worldwide.! The incidence of CAP in the
Philippines is 4,205 patients per 100,000 discharges.2 CAP, a
type of lower respiratory tract infection (LRTI), is diagnosed by
the presence of infiltrates on chest imaging in patients with
fever, dyspnea, cough, and sputum.! Clinical signs and
symptoms of bacterial and viral LRTIs are often
indistinguishable. Microbiologic testing is helpful but often
takes days until a pathogen is identified3 Nowadays,
biomarkers combined with clinical risk scores are used to
identify specific patients at risk, assess the severity of illness
and prognosticate patients, and guide antibiotic therapy.*

Researchers have explored the prognostic value of serum
inflammatory biomarkers like white blood cell (WBC) and
procalcitonin (PCT) in CAP patients5¢7 The WBC
subpopulation is of note in the systemic inflammatory response
to infection, with neutrophilia and lymphocytopenia
recognized as possible markers in infectious disease
management.* The neutrophil-to-lymphocyte ratio (NLR), a
ratio between neutrophil and lymphocyte counts, is a
biomarker which relates the innate and adaptive immune
response supported by neutrophils and lymphocytes,
respectively.8 An increased NLR is associated with a high CURB-
65 score, intensive care unit admission, and mortality.*

Procalcitonin, another serum biomarker, helps differentiate
bacterial infection from other causes of infection or
inflammation and is widely used to guide antibiotic therapy in
LRTI patients. It is generally used to determine the need to
continue antibiotic therapy.! Non-infectious conditions may
also elevate PCT levels. These conditions include trauma, burn,
medullary C-cell carcinoma, small cell carcinoma of the lung
and bronchial carcinoid, immunomodulatory therapy,
cardiogenic shock, during peritoneal dialysis, and in some
patients with cirrhosis or chronic kidney disease. Clinicians
must take note of the above conditions that might affect PCT
levels.?

Several studies have tried to determine the relationship of NLR
and PCT to CAP, separately, with promising results.6” However,
there are also studies on both NLR and procalcitonin showing
no significant relationship with CAP.5 This study aimed to
determine the correlation between WBC, NLR, PCT, and severe
CAP in patients admitted in Perpetual Help Medical Center -
Las Pifias. Further, optimal cut-off values for WBC, NLR and
PCT to diagnose severe CAP were determined. CURB-65
(confusion, uremia, respiratory rate, BP, age 265 years) was
used to classify pneumonia as severe. Capelastegui et al
reported that patients with CURB-65 score of more than two
are high risk for mortality and should be managed as having
severe pneumonia.l®No local data has yet examined the
relationship between WBC, NLR and PCT in severe CAP.
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METHODOLOGY
Research design
The study used a cross-sectional, records-based design.

Study site
Perpetual Help Medical Center - Las Pifas is a tertiary hospital
which caters to patients with CAP.

Target population

The research included patients aged 18 years old and above
who were admitted in Perpetual Help Medical Center - Las
Pifias, with a diagnosis of CAP from January 2022 to January
2024.

Inclusion/exclusion criteria

Cases of CAP were identified based on the diagnosis of the
treating physicians as reflected in the medical record. Excluded
from this study were patients with a history of tumors, burns,
trauma, surgery, kidney disease, inflammatory diseases,
immunosuppression, extrapulmonary infections, or CAP but
with no procalcitonin results upon admission. Likewise,
patients who were diagnosed with COVID-19 and pulmonary
tuberculosis were excluded.

Study procedure

The investigator obtained permission to access medical records
of adult patients who were diagnosed with CAP in Perpetual
Help Medical Center - Las Pifias. Simple random sampling was
done. Each eligible patient was assigned a number and a table
of random numbers was used to select participants for the
study.

The researcher reviewed medical records to fillup the data
collection tool. Data on patient demographics, neutrophil and
lymphocyte counts, and PCT levels on the first day of admission
were collected. NLR was measured by dividing the number of
neutrophils by the number of lymphocytes. CURB-65 scores
were computed using data upon admission. Severe CAP was
identified in patients with a CURB-65 score of greater than two.

Patients were divided into two groups: those with normal PCT
levels and those with elevated PCT levels.

Sample size calculation

To answer the primary objective of determining the correlation
between WBC, NLR, and PCT, the minimum sample size for a
two-tailed correlational analysis was calculated. Based on 95%
confidence interval, mean effect size of 0.25,5 with 80% power,
at least 120 patients were needed. This was also sufficient to
detect a medium effect size of 0.5 in an independent t-test with
80% power and 95% confidence interval. Calculations were
done using G*Power software v3.1.9.7. Based on patient
census, the study site had enough number of patients to meet
the sample size for the study.

Data processing and encoding
Data was encoded in a tabulated form using SPSS for Windows
version 20.

Data analysis

Data was analyzed using IBM SPSS Statistics 23.0 (IBM Corp,,
Armonk, NY, USA). Descriptive statistics were presented as
means * standard deviations and counts (percentages). Chi-
square test was used to compare categorical data. Independent
Student’s t-test was used to compare mean WBC, neutrophil,

Original Article

lymphocyte, and NLR by PCT level. Analysis of the area under
the receiver operating characteristic (AUROC) curves was used
to determine the best cut-off value for WBC, NLR, and PCT to
diagnose severe CAP. The optimal cut-off was defined as the
point where sensitivity and specificity values were the closest
to the value of the area under the ROC, with minimal difference
between them. Pearson correlation test was used to determine
pairwise correlations between WBC, NLR and PCT. A p value of
<0.05 was considered statistically significant.

Ethical Considerations

This research adhered to the Declaration of Helsinki and was
approved by the University of Perpetual Help System—]Jonelta
Institutional Ethics Review Board (UPHS-IERB 2023-022 RP).

A waiver of written and verbal informed consent was
requested from the IERB. The protocol was eligible for waiver
or alteration of all required elements of informed consent.

RESULTS

A total of 120 patients with CAP were included, with 60.8%
showing elevated PCT. The mean age was 68.2 + 15.5 years
among those with elevated PCT and 68.7 + 16.4 years among
those with normal PCT (p = 0.921). A comparison of patients’
demographics and blood parameters in those with normal and
elevated PCT are detailed in Table 1.

Among those with elevated PCT, 54.8% were male compared to
42.5% in the normal PCT group (p = 0.152). The mean WBC
count was significantly higher among those with elevated PCT
than those with normal PCT (15.2 + 5.8 vs 10.7 + 3.7; p <0.001).
The mean neutrophil count was significantly higher among
those with elevated PCT than those with normal PCT (84.0 +
8.7 vs 75.2 £ 11.9; p <0.001). The mean lymphocyte count was
significantly lower among those with elevated PCT than those
with normal PCT (8.6 + 7.0 vs 14.7 + 9.7; p = 0.001) . The mean
NLR was significantly higher among those with elevated PCT
than those with normal PCT (18.6 + 179 vs 8.6 + 7.9; p =
0.005). The prevalence of severe CAP (CURB-65 score 3 to 5)
was significantly higher in those with elevated PCT than those
with normal PCT (65.8% vs 12.8%; p <0.001).

Table 1. Demographic data and blood parameters of patients diagnosed with CAP,
with normal and elevated PCT levels

Procalcitonin Procalcitonin p-value
<0.5 ng/mL >0.5 ng/mL
(normal) (elevated)
Total number of
participants 47 (39.2) 73(60.8)
Age 68.7£16.4 682+ 155 0.921
Sex
Male 20 (42.5) 40 (54.8) 0.152
Female 27 (57.5) 33(45.2)
WBC count, x
103/mms 10.7£3.7 152+58 <0.001
Neutrophil
count, % 752+ 119 840+87 <0.001
Lymphocyte
count, % 147197 86+70 0.001
NLR 86+79 186+17.9 0.005
CURB-65
Less than 3 41(87.2) 33 (45.2) <0.001
3t05 6 (12.8) 40 (65.8)

WBC, white blood cell; CURB-65, confusion, uremia, respiratory rate, blood
pressure, age 265 years
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Table 2. AUROC curve analysis for the prediction of severe CAP (CURB-65 score 3
to 5)

Cut-off Sensitivity Specificity AUC
value (95% CI) (95% CI) (95% CI)
WBC
count, x 135 0.64 0.71 0.68
103/mms (05410074) (06110081  (0.54100.81)
NLR 107 0.51 0.59 0.55
T (0451057) (05310065 (04510 0.65)
PCT. ng/ 05 0.90 0.55 0.79
© (077100.97)  (043100.67)  (0.72100.86)

AUROC, area under the receiver operating characteristic curve; WBC, white blood
cell; NLR, neutrophil-to-lymphocyte ratio, PCT, procalcitonin

Table 3. Correlation between WBC, NLR, and PCT

WBC NLR PCT
WBC
NLR r=0.300
p-value = 0.002
PCT r=0.637 r=0.750
p-value = 0.04 p-value = 0.03

WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio, PCT, procalcitonin

In the AUROC analysis (Table 2) for diagnosing severe CAP, the
WBC cut-off value was 13.5 x 103/mm3 (AUC 0.68, 95% CI 0.54
to 0.81), the NLR cut-off value was 10.7 (AUC 0.55, 95% CI 0.45
to 0.65), and the PCT cut-off value was 0.5 ng/mL (AUC 0.79,
95% CI 0.72 to 0.86). Procalcitonin showed the highest
sensitivity (90%, 95% CI 0.77 to 0.97) and best test
performance (AUC 0.79, 95% CI 0.72 to 0.86) in diagnosing
severe CAP. However, its specificity was lowest (55%, 95% CI
0.43 to 0.67).

In Table 3, the mean NLR was significantly but weakly
correlated with WBC (r = 0.300, p = 0.002). The mean PCT was
significantly and moderately correlated with WBC (r = 0.637, p
=0.04) and NLR (r=0.750, p=0.03).

DISCUSSION

Community-acquired pneumonia is an acute infection of the
pulmonary parenchyma. Clinical features of bacterial and viral
LRTIs are similar and cannot be solely distinguished by
features alonel! Viral pathogens are increasingly being
recognized as common causes of CAP, sometimes surpassing
bacterial cases with the aid of modern diagnostic panels’
However, these tests are costly. In our institution, the cost of
PCT testing is five times more than CBC. It also takes time
before the clinician gets the results. This is probably why
antibiotic therapy is essentially empirical in most cases of
pneumonia.8 Studies have been done to determine the use of
biologic markers in predicting the severity of illness, for
prognostication in patients with CAP. and to guide antibiotic
therapy.#5 In this retrospective cross-sectional study, WBC,
neutrophil, NLR, and CURB-65 scores were found to be
significantly higher in patients with elevated procalcitonin,
while lymphocyte count was significantly lower in those with
elevated procalcitonin. In a study done by Cil et al., WBC,
neutrophil, and NLR were also found to be significantly higher
in patients with elevated procalcitonin.

Our study showed a weak correlation between NLR and WBC.
PCT was significantly and moderately correlated with WBC and
NLR. This is supported by previous studies done by Beyaz et al.
and Huang et al,57 wherein a positive correlation was found
between PCT and NLR. However, this study finding differs from
a study done by Cil et al. wherein no significant correlation was
found between PCT and NLR.5

The WBC cut-off value was determined to be 13.5 x 103/mm3
(AUC 0.68), NLR cut-off 10.7 (AUC 0.55), and PCT cut-off 0.5
ng/ml (AUC 0.79) in this study. Procalcitonin showed the
highest sensitivity (90%) and best test performance (AUC 0.79)
in diagnosing severe pneumonia, while Cil et al. found the
highest AUC with neutrophil counts.5

Findings on the correlation of PCT with NLR and WBC were
different among different studies. In a study by Beyaz et al.6
PCT and NLR were observed to be correlated in pneumonia
patients. However, Cil et al. found no correlation between PCT
and NLR.5 Our study found significant correlations between
WBC, NLR, and PCT suggesting that these markers could reflect
the magnitude of inflammatory response in CAP patients, with
PCT showing the highest sensitivity and best test performance
in diagnosing severe CAP. These biomarkers may be used with
PCT instead of PCT alone. However, in our country where most
patients have budget constraints, because of the correlations
seen between NLR, WBC, and PCT, NLR may be used since it is
cheaper than serum procalcitonin.12

There are a few limitations to the study. Because data was
secondarily obtained from records, the quality of data cannot
be fully assured. The study does not differentiate between viral
and bacterial pneumonia since culture studies and viral panel
results were not collected. Patients with viral pneumonia who
were classified as severe CAP might have distorted the results.
The use of CURB-65 to determine pneumonia severity might
have caused misclassification bias. Patients with higher-risk
CAP without requested procalcitonin were excluded from the
study, hence, possibly affecting the generalizability of results.

Despite these limitations, this study still provides valuable
insights on the relationship between WBC, NLR, PCT, and
severe CAP. To the best of our knowledge, there is no previous
research in the Philippines with regard to their relationship.
Further studies can be done in a multicenter approach to better
generalize the results to a larger population. We recommend
that WBC, NLR, PCT be used as an adjunct to CURB-65 in
determining pneumonia severity. Other scoring systems may
be utilized to further support the diagnosis of severe
pneumonia.

CONCLUSION

Evaluating PCT and complete blood count parameters
particularly WBC and NLR may assist clinicians in diagnosing
and managing patients with severe CAP. With the significant
correlations of the biomarkers and the high cost of PCT, WBC
and NLR may be cheaper alternatives in some clinical settings.
The high sensitivity of PCT may assist the clinician to consider
the severity of patient’s infection but complete assessment is
best due to its low specificity.
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INTRODUCTION

Candida famata, formerly recognized as Debaryomyces hansenii
and Torulopsis candida and historically regarded as a benign
commensal yeast, has recently emerged as an opportunistic
pathogen in human infections.! Initially isolated from dairy
products, marine environments, and animals, its pathogenic
potential was underestimated until the early 2000s2+
Although C. famata accounts for 0.2 to 2% of Candida
bloodstream infections, its clinical significance is growing due
to its reduced susceptibility to antifungal agents such as
fluconazole and echinocandins.6

The rise in C. famata infections emphasizes the need for
heightened clinical vigilance, especially in patients with
predisposing risk factors such as prolonged hospitalizations,
invasive procedures, or prior antimicrobial use. This case
report presents the diagnostic and therapeutic challenges of C.
famata fungemia in an elderly, immunocompromised patient,
stressing the importance of early recognition and prompt
antifungal therapy. This report adds to the growing literature
on rare fungal pathogens and their management in modern
healthcare.

CASE PRESENTATION

We present the case of an 88-year-old Filipino male with
chronic obstructive pulmonary disease, type 2 diabetes
mellitus (non-insulin requiring), coronary artery disease,
chronic kidney disease stage 1V, and hypertension. The patient
had recurrent hospitalizations due to various medical
conditions such as sepsis, pneumonia, and post-Guillain-Barré
syndrome. He also completed steroid therapy and received
multiple antibiotics.

One month prior to admission, the patient experienced
progressive loss of appetite and generalized body weakness
without other symptoms. Six days before admission, he
developed an undocumented fever and occasional dry cough.
Progressive symptoms prompted the visit to the emergency

Copyright © 2024 by Tabuena et al
DOI: 10.70172/pjcd.v22i2.9817
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department (ED). Upon arrival at the ED, the patient was
bradycardic (pulse rate 30 to 40 beats per minute), tachypneic
(respiratory rate 22 to 28 cycles per minute), and had oxygen
saturation of 96% at room air. Physical examination revealed
pale conjunctivae, dry lips, generalized crackles, occasional
wheezing, and whitish plaques on the tongue, palate, and
buccal mucosa. A chest X-ray revealed pneumonic infiltrates in
the right paracardiac area and ipsilateral pleural effusion
(Figure 1A). The patient was diagnosed with healthcare-
associated pneumonia with right parapneumonic pleural
effusion, atrial fibrillation with slow ventricular response, and
congestive heart failure.

Cefepime was initially started but, on the seventh hospital day,
the patient developed high-grade fever, tachycardia, tachypnea,
and hypotension. He produced copious yellowish sputum and
became  progressively = drowsier. Repeat laboratory
investigations revealed leukocytosis with predominant
neutrophilic response. A repeat chest X-ray revealed
progression of basal pneumonia. Cefepime was shifted to
meropenem.

On the same day, a peripherally inserted central catheter
(PICC) was placed at the R basilic vein. Blood cultures were
drawn from two peripheral sites which grew Candida famata
(Figure 2) in one site and Staphylococcus hemolyticus in
another. Based on these results, vancomycin and voriconazole
200 mg IV once daily were added.

On the 12t day, the patient developed red man syndrome from
vancomycin, prompting the switch to linezolid. The right PICC
line was removed and replaced with a new one in the left arm.
Despite these measures, the patient remained febrile and
developed respiratory failure, requiring high-flow oxygen and
methylprednisolone. Meropenem was shifted to imipenem.

By the 15t hospital day, the patient appeared more
comfortable and was clinically stable. High-flow oxygen was
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Figure 1. Chest radiographs on admission and upon discharge. Pneumonic
infiltrates in the right paracardiac area and right-sided pleural effusion were noted
during admission (A). There was regression of findings in the discharge chest X-ray

(B).

gradually titrated down until weaned off. Repeat blood culture
indicated persistent fungemia, with sensitivity to voriconazole.
The dose of voriconazole was increased to 200 mg IV every 12
hours (weight-adjusted). The left PICC line was removed.

By the 17t hospital day, the patient showed marked
improvement, without recurrence of fever, and with resolution
of pneumonia on chest X-ray (Figure 1B). Repeat blood cultures
from two sites showed no growth which confirmed resolution
of the infection. After three weeks of voriconazole, two weeks
of imipenem, and two weeks of linezolid, the patient was
discharged in an improved condition.

DISCUSSION

Managing Candida famata bloodstream infections presents
significant challenges, especially in immunocompromised
patients with multiple comorbidities. Once considered non-
pathogenic, C. famata has emerged as an opportunistic
pathogen, particularly in individuals with weakened immune
systems.11.12.13 The rarity of C. famata infection, accounting for
only 0.08 to 0.5% of invasive candidiasis cases, complicates
diagnosis and treatment. Its reduced susceptibility to common
antifungals such as fluconazole and echinocandins adds
complexity to the management. 1415

In this case, voriconazole was chosen for its broad-spectrum
activity and susceptibility profile on blood culture. A second-
generation triazole, voriconazole is effective against a variety of

-

Figure 2. Candida famata seen under light microscope at 40x using Gram stain.
The specimen was grown in blood culture using VITEC 2 technology and YST card
or identification.

fungi, well-tolerated, and distributes widely in body fluids,
making it an effective agent in systemic fungal infections.1¢ It is
also available in both oral and intravenous formulations,
making it suitable for patients requiring prolonged antifungal
therapy.

After dose adjustment of voriconazole following clinical
guidelines and with removal of catheter, the patient’s condition
improved with prolonged three-week voriconazole therapy.16
Studies have demonstrated voriconazole’s similar efficacy to
amphotericin B, and better safety profile especially in patients
with renal impairment, because of fewer nephrotoxic effects.1”

The rarity of C. famata infection makes standardized treatment
protocols challenging. As highlighted in the case, prompt
antifungal therapy and central venous catheter removal are
critical to effective management.

The management of C. famata bloodstream infections requires
close collaboration among infectious disease specialists,
microbiologists, and intensivists to optimize therapeutic
strategies and patient outcomes. While more extensive studies
are needed to establish standardized treatment protocols, our
experience suggests that voriconazole remains an effective
therapeutic agent, especially in patients without prior
antifungal exposure. Timely recognition, appropriate antifungal
susceptibility  testing, and individualized therapeutic
adjustments are key to managing these rare infections
effectively.

CONCLUSION

This case emphasizes the emerging importance of Candida
famata as an opportunistic pathogen, especially in
immunocompromised patients with central venous catheters.
Its reduced susceptibility to common antifungals like
fluconazole and echinocandins poses therapeutic challenges.

Voriconazole proved effective in this case, particularly given
the patient's lack of prior antifungal exposure. Despite initial
complications like persistent fungemia, adjustments in
antifungal therapy, catheter removal, and close monitoring led
to the patient’s clinical improvement.

Early recognition and timely, targeted antifungal therapy are
crucial for managing invasive candidiasis. A multidisciplinary
approach is key to optimizing care, and further research is
needed to refine treatment strategies and improve outcomes
for vulnerable populations.
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INTRODUCTION

Non-small cell lung carcinoma (NSCLC) is the most common
cause of malignant central airway obstruction (CAO). In
unresectable cases, systemic chemotherapy is the standard of
care that offers survival benefits. This can also be given with
concomitant radiation therapy. However, in cases of CAO,
intravenous chemotherapy alone is often inadequate in terms
of disease control, and small gains are obtained at the cost of
significant toxicity.!

Endobronchial ultrasound (EBUS)-guided intratumoral
chemotherapy can be considered a new life-saving palliative
method in patients with life-threatening airway obstruction. In
the study of Mehta et al, it was demonstrated that
transbronchial injection of cisplatin can be used in improving
the patency of central airways that are largely or completely
occluded by endobronchial malignant tumors.23

In this case report, we summarized our experience with using
EBUS-guided intralesional injection of cisplatin, thermal
ablation, and systemic chemotherapy as a treatment option for
patients with advanced inoperable NSCLC with life-threatening
CAO.

CASE PRESENTATION

A 62-year-old male with impending respiratory failure due to
malignant CAO was transferred to our center for further
management.

One month prior to admission, the patient experienced non-
productive cough, hoarseness, and shortness of breath, with
ECOG performance status 2. He was a non-smoker with a family
history of esophageal and laryngeal cancer. Computed

Received: 2024 July 19
Accepted: 2024 November 8

tomography (CT) scan of the chest revealed a left main
bronchus mass measuring 3.7 x 5.8 x 5.9 cm causing complete
atelectasis, a right pleural-based mass in the right upper
hemithorax, multiple osteolytic lesions, with subcarinal and
hilar involvement. The patient underwent ultrasound-guided
transthoracic needle aspiration biopsy of the right pleural-based
mass, and was advised close monitoring pending the biopsy
result. The patient was eventually diagnosed as a case of
squamous cell carcinoma stage IVA (T4N2Mla), causing
malignant CAO. Immunohistochemistry was as follows: P40
positive, TTF1 equivocal, no mutation on EGFR, low PDL-1 (1-
49%), ALK negative, and ROS1 negative. Six days prior to
transfer, the patient developed progressive dyspnea at home
with severe desaturations. He was admitted to another hospital
where he received five sessions of radiotherapy to alleviate the
symptoms of malignant CAO. Bronchoscopy for airway
evaluation was advised, however, the patient opted to transfer
to our center for further management.

Upon transfer, the patient was in severe respiratory distress,
ECOG status 4. He was hooked to high-flow nasal cannula with
fraction of inspired oxygen of 60% which partially improved
the dyspnea and addressed the desaturation. He underwent
fiberoptic bronchoscopy, revealing the carina infiltrated with a
fungating friable mass which extended to the orifice of the right
mainstem bronchus (RMB) causing 70% occlusion, and
complete occlusion of the left mainstem bronchus (LMB)
(Figures 1a, 1b). The patient underwent tumor debulking by
thermal ablation using cryotherapy and electrocautery,
resulting in visualization of the RMB. Post-procedure, oxygen
support was shifted to low-flow nasal cannula, and after 24
hours, the patient was able to tolerate room air. He was
discharged and later readmitted for chemotherapy.
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L W
Figure 1a. Bronchoscopy showing carina infiltrated with fungating friable mass
extending to the orifice of the RMB (arrow head), causing 70% occlusion. LMB

(arrow) is completely occluded. Figure 1b. Magnified view of the mass occluding
the RMB. RMB, right mainstem bronchus; LMB: left mainstem bronchus.

Bronchoscopy was again done and EBUS-guided intralesional
cisplatin was given at a dose of 40 mg (40 ml of 50 mg/50 ml
cisplatin: 10 ml at right subcarinal area, 30 ml at main mass,
left). Following cisplatin administration, magnesium and
potassium-supplemented hydration was given. Systemic
chemotherapy with gemcitabine and carboplatin was initiated
three days after. The patient tolerated the procedures well and
was discharged.

The patient was readmitted for subsequent cycles of
chemotherapy, with delays caused by limitations in healthcare
resources, among other factors. In relation to systemic
chemotherapy, corresponding cycles of intralesional cisplatin
were given anytime from 6 days prior to 1 day after. By the 3rd
cycle, owing to prior restoration of patency of the RMB, the full
dose of cisplatin was injected at the subcarinal area. The
patient underwent a total of four cycles of intralesional
cisplatin and five cycles of systemic chemotherapy as inpatient
(gemcitabine 1200 mg/m? and carboplatin area under the
curve 5 mg/ml min). Prior to the 5th cycle of systemic
chemotherapy, the patient underwent repeat cryoablation of
the bronchial mass.

Table 1 summarizes the treatment timeline. Treatment
response was assessed based on ECOG, repeat chest X-ray and
CT scan, and bronchoscopy (Figures 2 to 4) . The patient’s
performance status improved significantly from ECOG 4 to 1.
Repeat chest X-ray revealed re-expansion of the atelectatic left
lung (Figure 2h), and chest CT scan findings showed a decrease
in the size of the left hilar/perihilar and subcarinal mass, and
diminution of the endobronchial mass extension (Figure 3b).
Bronchoscopy finding of more than 50% increase in the
diameter of the airway lumen denoted good response to
treatment (Figure 4f).

Bronchoscopic surveillance was done at three and six months

Table 1. Treatment timeline

Days since first Procedure

biopsy

confirmation of

malignancy

D30 - Radiotherapy for 5 sessions

Transfer to our center/1st admission

Day 36 FOB with thermal ablation using cryotherapy and
electrocautery

2nd admission

D60 Cycle 1 EBUS-guided intralesional cisplatin (10 ml: right
subcarinal area, 30 ml: main mass, left)

D62 Cycle 1 gemcitabine-carboplatin

3rd admission

D70 Cycle 2 gemcitabine

D71 Cycle 2 EBUS-guided intralesional cisplatin (10 ml: right
subcarinal area, 30 ml: main mass, left)

D82 Cycle 3 EBUS-guided intralesional cisplatin (40 ml:
subcarinal area)

D84 Cycle 3 gemcitabine-carboplatin

D97 Cycle 4 EBUS-guided intralesional cisplatin (40 ml:
subcarinal area)

D103 Cycle 4 gemcitabine-carboplatin

5t admission

D112 FOB surveillance with cryoablation of endobronchial mass

D114 Cycle 5 gemcitabine; subsequent chemotherapy was done
as outpatient

FOB: fiberoptic bronchoscopy; EBUS: endobronchial ultrasound

post-treatment, with findings of a tumor-eroded carina with
necrotic tissues; and a blunted carina, stenotic LMB, and a
patent RMB, respectively. Positron emission tomography/CT
scan at 10 months revealed no evidence of local tumor
recurrence in the left lung, no evidence of hypermetabolic
lymphadenopathies, and interval resolution of previously
reported mediastinal lymph node. However, repeat chest CT
scan at 12 months showed progression of bone metastases.
Currently, the patient is on second-line chemotherapy with
docetaxel and is alive 14 months after diagnosis. He is capable
of self-care and ambulates without assistance. He has
limitations in doing strenuous activities but is not dyspneic
with activities of daily living and not on oxygen support.

DISCUSSION

Intralesional chemotherapy with cisplatin can improve the
patency of airways occluded by endobronchial malignant
tumor. It directly targets the tumor microenvironment and
offers several advantages over systemic treatment for centrally
-located NSCLC.245 Cisplatin is widely used to treat lung cancer
because of its ability to interfere with cell replication.” There
are several studies on the therapeutic potential of directly
injecting cisplatin (40 mg/40 mL) into lung tumors that are
adjacent to the airways through an EBUS-guided intratumoral
needle injection, with a survival benefit of 8 months among
responders to treatment.2568An effective dose of cisplatin
would be possible if the drug was apportioned between five
appropriately selected sites throughout the tumor rather than
being delivered in its entirety at a single central site.? In our
case, an effective dose of cisplatin was given in two sites rather
than being concentrated in one site.

Based on previous publications in the field of intralesional
chemotherapy, it is not merely considered an ablation
technique for treatment of endobronchial tumor but also has a
significant specific chemotherapeutic effect on malignant cells
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-t . ~ & -
Figure 2. Serial chest X-rays during treatment course. 2a: Baseline chest X-ray at the time of biopsy of the right upper lobe mass showing left lung atelectasis with ipsilateral
mediastinal deviation, mass-like lesion in the right upper lung with lytic changes of the 3rd rib, and compensatory hyperaeration of the right lung. 2b: Upon transfer as a case of
CAQ, in impending respiratory failure; no significant change noted. 2c: Post-FOB with cryotherapy; no significant change noted. 2d to 2g: During chemotherapy (four cycles of
intralesional cisplatin as adjunct to systemic chemotherapy); with significant improvement in the opacity in the left lung with eventual re-expansion and an apparent decrease in
the size of the right upper lobe pleural-based mass. 2h: After four cycles of intralesional cisplatin with systemic chemotherapy; re-expansion of the atelectatic left lung noted.
CAO, central airway obstruction; FOB, fiberoptic bronchoscopy

Figure 3. Chest CT scan with contrast (mediastinal view), pre- and post-treatment with thermal ablation and four cycles of intralesional cisplatin as adjunct to systemic
chemotherapy. 3a: Pre-treatment scan shows a collapsed left lung with compensatory hyperaeration of the right lung, and a solid heterogeneously-enhancing pleural-based mass
(arrow) in the right upper hemithorax associated osteolytic destruction of the 3 lateral ribs. 3b: Post-treatment scan shows an interval partial re-expansion of the left lung (arrow
head) with interval decrease in the size of the pleural-based mass with Iytic expansile lesion along the right 3rd rib, 6.9 x 2.8 cm in maximal axial diameter (previously 10.6 x 6.4

cm). RMB: right mainstem bronchus; LMB: left mainstem bronchus

through the localized action of cytotoxic drugl31011 The
advantages include: precise delivery within the tumor; local
concentration of drug can be 10- to 30-fold higher than could
be achieved with systemic delivery to kill a greater proportion
of neoplastic cells; toxic side effects which normally occur with
conventional systemic chemotherapy may be avoided; and
local injection of the drug can target draining lymph nodes, and
disrupt the structural integrity and vascular supply of the
tumor.616 The procedure is contraindicated in patients with
renal impairment, electrolyte imbalance, myelosuppression,
and pregnancy.121314 There are reported cases of rare adverse
events to intralesional chemotherapy such as mediastinitis,
fistula formation, bleeding, pneumothorax, and extravasation
into the airway.15 In our case, none of these were encountered.
There was also no nausea, vomiting, fever, and arrhythmia.

Response to treatment is evaluated based on the patient’s
performance status, bronchoscopy findings, and imaging.

CONCLUSION

Intralesional injection with cisplatin can be an effective and
safe therapeutic option in conjunction with tumor debulking
by thermal ablation, cryotherapy, electrocautery, and systemic
chemotherapy in malignant CAO. The combined local and
systemic treatment improves patient’s symptoms with an
improvement in quality of life, especially alleviating dyspnea in
end-stage lung cancer patients with malignant CAO.
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Figure 4. Bronchoscopy findings during treatment course. 4a: Prior to FOB with thermal ablati
at 70% and 100%, respectively. 4b: Cryotherapy of the RMB and LMB. 4c: Post-thermal ablation and cycle 1 cisplatin; irregularly-shaped necrotic mass completely
obstructing the LMB extending to the opening of the RMB noted, with RMB now visualized. 4d: For cycle 2 cisplatin; necrotic mass completely obstructing the LMB is again
seen, the RMB is patent. 4e: For cycle 3 cisplatin; no significant change in completely-occluded LMB; 4f: For cycle 4 cisplatin; broad carina with presence of fibrin clot is
noted. The LMB is now patent. FOB: fiberoptic bronchoscopy; RMB: right mainstem bronchus; LMB: left mainstem bronchus
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