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Society.

Thoracic Research and Practice is a bimonthly journal that is published in English in January, March, May, July,
September, and November.

Journal History

Thoracic Research and Practice started its publication life following the merger of two journals which were published
under the titles “Turkish Respiratory Journal” and "Toraks Journal” until 2008. From 2008 to 2022, the journal was pub-
lished under the title “Turkish Thoracic Journal” Archives of the journals were transferred to Thoracic Research and
Practice.

Abstracting and indexing

Thoracic Research and Practice is covered in the following abstracting and indexing databases; PubMed Central, Web
of Science - Emerging Sources Citation Index, Scopus, EMBASE, EBSCO, CINAHL, Gale/Cengage Learning, ProQuest,
DOAJ, CNKI, TUBITAK ULAKBIM TR Index.

Aims, Scope, and Audience

Thoracic Research and Practice aims to publish studies of the highest scientific and clinical value, and encourages the
submission of high-quality research that advances the understanding and treatment of pulmonary diseases.

Thoracic Research and Practice covers a wide range of fopics related to adult and pediatric pulmonary diseases, as well
as thoracic imaging, environmental and occupational disorders, intensive care, sleep disorders and thoracic surgery,
including diagnostic methods, treatment techniques, and prevention strategies. The journal is interested in publishing
original research that addresses important clinical questions and advances the understanding and treatment of these
conditions. This may include studies on the effectiveness of different freatments, new diagnostic fools or techniques, and
novel approaches to preventing or managing pulmonary diseases.

Thoracic Research and Practice publishes clinical and basic research articles, reviews, statements of agreement or
disagreement on controversial issues, national and international consensus reports, systematic reviews and meta-anal-
yses, letters to the editor and editorials. Conference proceedings may also be considered for publication.

The target audience of the journal includes healthcare professionals and researchers who are interested in or working
in the pulmonary diseases field, and related disciplines.

Open Access Policy

Thoracic Research and Practice is an open access publication.

Starting on January 2022 issue, all content published in the journal is licensed under the Creative Commons Attribution-
NonCommercial (CC BY-NC) 4.0 International License which allows third parties to use the content for non-commercial

purposes as long as they give credit to the original work. This license allows for the content to be shared and adapted
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Editorial

The Additional Burden of Earthquakes: Asbestos Risks Rising
in Turkiye

Cavit Isik Yavuz
Department of Public Health, Hacettepe University Faculty of Medicine, Ankara, Tiirkiye

Cite this article as: Yavuz Cl. The additional burden of earthquakes: Asbestos risks rising in Tirkiye. Thorac Res Pract.
2024;25(3):100-101.
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Disaster waste can directly and indirectly threaten public health due to the amount and type of waste generated. These
waste materials may contain hazardous substances such as pesticides, solvents, and asbestos fibers.! Despite being classi-
fied as a natural mineral, asbestos has adverse and unnatural health effects on humans. Exposure to asbestos can result in
various health issues, such as asbestosis, pleural plaques, pleural thickening, effusion, and cancer. Based on the evidence,
exposure to asbestos has been linked to lung, laryngeal, and ovarian cancer, as well as mesothelioma. The World Health
Organization stresses that 125 million individuals are subjected to asbestos in their workplaces.?

Asbestos is currently used in over 3000 products, which has led to an increase in the risk of occupational and environmen-
tal exposure and in the burden of asbestos-related diseases. According to estimates, the “asbestos cancer epidemic” could
cause 10 million deaths globally if preventive regulations about asbestos exposure are not implemented. Due to previous
exposure to asbestos, it is anticipated that over 200000 deaths will occur in Europe in the coming decades as a result of
mesothelioma.? Asbestos leads to a “mutagenic microenvironment” for tissues in the pleura through various mechanisms,
such as BRCAT1-associated protein-1 mutations.* The long latent period of the disease and the lack of treatment options are
the challenges. According to the American Cancer Society, the time span between initial exposure and diagnosis typically
ranges from 20 to 50 years.®

Non-occupational exposure to asbestos is categorized into 4 main groups: exposure to naturally occurring asbestos areas,
exposure in the neighborhood area to industrial and mining sources of asbestos, take-home exposure, and home-related
exposure.® Since asbestos was used as an isolation material in buildings when it was widely used, maintenance, repair,
and demolition operations in old buildings may pose a risk of exposure. In this respect, earthquakes can be considered a
way of exposure that has the potential to increase the risk of asbestos due to the debris wastes they generate.

In earthquakes, the waste burden is higher than in other types of disasters, as entire buildings become waste. As buildings
collapse or damaged ones are demolished, waste is “trapped” in the collapsed or demolished buildings. This can lead to
difficulties in separating hazardous waste (e.g., asbestos) from non-hazardous waste (e.g., general construction waste).! As
the asbestos added cement and was used in many insulation materials in buildings, there is a risk of asbestos fibers being
spread through damaged or collapsed buildings after earthquakes.” This presents a significant threat to public health, so
asbestos removal and the management of earthquake debris are essential.’® Following the earthquake in Kobe in 1995,
it is estimated that about 18 million tons of debris, including 11 million tons of concrete, were generated and 26.4 kg of
asbestos was released into the environment. Asbestos fibers were detected in the atmosphere in the earthquake area, and
asbestos removal costs accounted for 68-94% of the total waste disposal costs."

The asbestos burden was intensified by the February 6 earthquakes in Tiirkiye, which killed more than 50000 people
and generated 116-200 million tons of rubble.'? This large quantity of waste from demolitions presents a risk to public
health because of asbestos in old buildings. Although there are legal regulations regarding the separation, collection, and
disposal of asbestos-containing waste in disaster preparedness plans, there is no information regarding the effectiveness of
these measures in the earthquake zone in Turkiye. This increases uncertainty and can lead to problems in risk communica-
tion and increased public anxiety about asbestos-related health problems. By contrast, reports issued by the Chamber of
Environmental Engineers have detected asbestos in samples obtained from the earthquake zone in April and September
2023.1314

Despite the fact that asbestos was banned in Turkiye in 2008, asbestos is already on Tiirkiye’s agenda due to shipbreaking
activities, naturally occurring areas, and the demolition of old buildings in urban renewal projects. According to the “Ttirkiye
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Asbestos Control Strategic Plan,” over 5000 patients were
diagnosed with mesothelioma between 2008 and 2012.'
With the earthquakes that occurred on February 6, 2023, it
is foreseeable that Tirkiye’s asbestos burden will escalate fur-
ther. Comprehensive measures should be taken to reduce this
burden, and Tiirkiye, as a country with frequent earthquakes,
should improve its waste management capacity in disasters,
particularly in disaster preparedness plan activities.

Post-earthquake asbestos risk is an additional occupational
and environmental risk that should not be ignored. Waste
management should be prioritized in disaster preparedness
plans. Otherwise, exposure to asbestos can result in severe
health problems that have a prolonged impact.

Peer-review: Externally peer-reviewed.

Declaration of Interests: The author has no conflict of interest to
declare.
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Original Article

The Epidermal Growth Factor, Anaplastic Lymphoma
Kinase, and ROS Proto-oncogene 1 Mutation Profile of
Non-Small Cell Lung Carcinomas in the Turkish Population:
A Single-Center Analysis

Eylil Gun'®), izzetiye Ebru Cakir?®, Hasan Ersoz’®), Utku Oflazoglu*®, Biinyamin Sertogullarindan®

'Department of Cellular Pathology, Basildon & Thurrock University Hospital, Mid and South Essex NHS Foundation Trust, Basildon,
Essex, United Kingdom .

2Department of Pathology, Izmir Katip Celebi University Atatiirk Training and Research Hospital, Izmir, Tiirkiye

*Department of Thoracic Surgery, Izmir Katip Celebi University Atatlirk Training and Research Hospital, [zmir, Turkiye

‘Department of Medical Oncology, Izmir Katip Celebi University Atatirk Training and Research Hospital, [zmir, Tiirkiye
SDepartment of Thoracic Diseases, lzmir Katip Celebi University Atatiirk Training and Research Hospital, Izmir, Tiirkiye

Cite this article as: Giin E, Cakir IE, Ers6z H, Oflazoglu U, Sertogullarindan B. The epidermal growth factor, anaplastic lymphoma
kinase, and ROS proto-oncogene 1 mutation profile of non-small cell lung carcinomas in the Turkish population: A single-center
analysis. Thorac Res Pract. 2024;25(3):102-109.

OBJECTIVE: The management of non-small cell lung carcinomas (NSCLC) has changed with the identification of molecular pathways.
We aimed to reveal the 3-year epidermal growth factor (EGFR), anaplastic lymphoma kinase (ALK), and ROS proto-oncogene 1 (ROST)
mutation profile in the Turkish population.

MATERIAL AND METHODS: The histopathological and molecular data of all NSCLC cases from our department between May 2019 and
April 2022 were evaluated.

RESULTS: Molecular testing was performed in 197 NSCLC cases, and results were obtained in 182 (92.4%) (M/F: 144/38, aged 39-86).
Of these, 121 were diagnosed with adenocarcinoma, 36 with squamous cell carcinoma, and 25 with NSCLC-not otherwise specified.
The EGFR mutation was seen in 21 (11.5%) cases (6 exon 19 deletions, 3 exon 18 [all codon 719], 2 exon 20, 8 exon 21 point mutations,
1 concurrent exon 19 deletion and exon 20 codon 790 M point mutation, and 1 concurrent exon 19 deletion and exon 21 point muta-
tion). The double mutation rate of EGFR was 1.1%. The mean age of these patients was 63.4 (40-79), with 24% of all females (n = 9) and
8.3% of all males (n = 12). The ALK mutation was detected in 6 (3.3%) patients (M/F: 4/2, aged 45-82), whereas the ROST mutation was
detected in 3 (1.7%) (M/F: 2/1, aged 40-64).

CONCLUSION: It is well established in the literature that EGFR-activating mutation rates vary depending on regions and ethnic groups.
We concluded that the EGFR-activating mutation rates of the Turkish population are similar to the European molecular data instead of the
Asian. The ALK and ROST mutation rates also seem concordant with the literature.

KEYWORDS: ALK, EGFR, non-small cell lung cancer, mutation profile, ROS1

Received: July 27, 2023 Revision Requested: October 10, 2023 Last Revision Received: October 30, 2023
Accepted: January 31, 2024 Publication Date: February 8, 2024
INTRODUCTION

Lung cancer is the second most common cancer in the United States, according to Cancer Statistics 2022 data, and con-
stitutes the most common cause of cancer-related death in both genders.! Global Cancer Statistics 2020 data estimated
around 2.2 million new cases, representing 10% of all cancer cases, and 1.8 million new deaths.? The latest Cancer
Statistics report published by the Turkish Ministry of Health in 2021 depicted the annual lung cancer rates as 56.7 cases
per 100000 individuals in men, making it the most common cancer in men, and 11.1 per 100000 individuals in women,
ranking fourth in women.?

The histopathological classification of lung cancer is divided into 2 broad categories: small cell and non-small cell lung
cancer (NSCLC), with the latter representing approximately 85% of all lung cancer cases.* The NSCLC has several sub-
types, such as adenocarcinoma, squamous cell carcinoma, large cell carcinoma, etc. The management of NSCLCs has
changed with the identification of the molecular pathways that are now used in targeted therapies. Testing the presence
of driver mutations in specific genes in NSCLCs has affected the clinical management and outcomes of the disease, with
recent reports about lung cancer becoming seemingly more favorable in all stages.>®

After the first discovery of overexpression and aberrant activation of the epidermal growth factor receptor (EGFR) in
patients with lung adenocarcinoma and several activating mutations of the tyrosine kinase domain of the EGFR gene,
biological agents called “tyrosine kinase inhibitors” have started to be used in the treatment.” Thus, a new era began
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in personalized medicine for NSCLC patients. It is estimated
that up to 69% of advanced NSCLC patients have druggable
mutations in numerous genes such as EGFR, anaplastic lym-
phoma kinase (ALK), c-ros oncogene 1 (ROST), Kirsten rat sar-
coma virus (KRAS), V-raf murine sarcoma oncogene homolog
B1 (BRAF), MET, human epidermal growth factor receptor
(HER?2), etc.® In current practice, predictive testing for EGFR
mutations, ALK, ROST, NTRK fusions, and BRAF mutations
is recommended to be performed in lung adenocarcinoma
regardless of the different risk factors that these patients carry,
as only the drugs targeting these molecular alterations have
been approved for clinical use.’®

The incidence rates of these specific mutations vary among
different geographical areas, populations, and genders. There
have been many reports from Asian and European popula-
tions regarding the frequency of these mutations. Tiirkiye is
a country with a unique geographical location between Asia
and Europe, and with its multicultural structure, it is home to
various ethnic groups. We aimed to reveal the 3-year EGFR,
ALK, and ROST mutation profiles in the Turkish population in
this series and to identify the clinicopathologic characteristics
of the mutated cases.

MATERIAL AND METHODS

All NSCLC cases that were evaluated histopathologically and
by molecular testing in our department between May 2019
and April 2022 were included in the study. The demographic
data of the patients, the type of specimen in which the molec-
ular testing was done (cell block, biopsy, resection), the local-
ization (primary/metastatic) of the specimen in which the
molecular testing was done, the histopathological diagnosis,
and the mutation rates were noted.

Molecular Analysis

After marking the tumor-rich areas on the hematoxylin-eos
in-stained slides, DNA was extracted from 5 paraffin sections
(10 pm) representative of the marked tumor tissue using the
GeneJET Thermo Scientific extraction kit according to the

Main Points

e The study investigates the molecular mutation profile of
non-small cell lung carcinomas (NSCLC) in the Turkish
population, focusing on epidermal growth factor recep-
tor (EGFR), anaplastic lymphoma kinase (ALK), and ROS
oncogene 1 (ROST) mutations.

e  The EGFR-activating mutation rates in the Turkish popula-
tion were found to be similar to European data rather than
Asian, with an overall rate of 11.5%.

e The ALK and ROST mutation rates in Turkish NSCLC
cases were consistent with the literature, with rates of
3.3% and 1.7%, respectively.

e Adenocarcinoma was the most common histological sub-
type associated with EGFR mutations, and EGFR muta-
tions were more prevalent in females compared to males.

e These findings underscore the importance of molecular
profiling in NSCLC management and highlight the need
for personalized therapies targeting specific mutations for
improved patient outcomes.
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manufacturer’s protocol. The PNAClamp™ EGFR Mutation
Detection kit (PANAGENE Inc., Korea) was used to detect
EGFR mutations by real-time polymerase chain reaction
(PCR). Real-time PCR reactions of PNA-mediated clamping
PCR were performed using an Applied Biosystems™ 7500
Fast and 7500 Real-Time PCR. The EGFR mutation types
were detected using PNA-mediated real-time PCR. The effi-
ciency of PCR clamping was determined by measuring the
threshold cycle (Ct) value. The target somatic mutations
included E19 deletions, E21 L858R and L861Q mutations,
E18 G719X mutation, E20 S768] mutation, E20 insertions,
and E20 T790M mutation.

The fluorescence in situ hybridization (FISH) method was used
for ALK and ROS1 translocation using the ZytolLight SPEC
ALK and ROS1 Dual Color Break Apart Probe (ZytoVision
GmbH, Bremerhaven, Germany). The FISH signal abnormali-
ties were confirmed using a fluorescence microscope with
appropriate channels. The signal pattern was evaluated in at
least 50 tumor cells as per the standard procedure. If >15%
split signals and/or loss of green for ALK/loss of orange for
ROS1 signals were detected, the test was considered to have
yielded a positive result.

This study was performed in line with the principles of the
Declaration of Helsinki, and approval was granted by the
Ethics Committee of izmir Katip Celebi University (Approval
number: 2021-GOKAE-0460, date: 2021). Informed consent
was obtained from the patients prior to the study.

Statistical Analysis

The results were analyzed using Statistical Package for the Social
Sciences Statistics software, version 24.0 for Windows (IBM
Corp., Armonk, NY, USA). Continuous variables were expressed
as the median, and categorical data as percentages. Besides
descriptive statistics, the categorical data were compared using
the chi-square test. Differences in continuous measurements
between the 2 groups were examined by the Student’s t-test. A
P-value of <.05 was considered statistically significant.

RESULTS

A total of 197 NSCLC cases underwent molecular analysis.
The molecular test results were obtained in 182 (92.4%) of
them, with 119 primary lung carcinomas and 63 metastases.
There were 144 males (79.1%) and 38 females (20.9%), with
a median age of 64 (39-86 years). Molecular testing was not
successful in 15 cases because of the inability to retrieve suf-
ficient DNA. These consisted of 7 bone biopsies, 6 cytologi-
cal specimens, and 2 tissue biopsies with low cellularity.

The molecular testing was performed on biopsies in 106
cases, on cell blocks obtained from cytological specimens
in 56 cases, and on resections in 20 cases. The histopatho-
logical subtype was adenocarcinoma in 121 cases (66.5%),
squamous cell carcinoma (SCC) in 36 cases (19.8%), and
NSCLC-Not otherwise specified (NOS) in 25 cases (13.7%).

The EGFR mutation was detected in 21 cases, with an over-
all rate of 11.5% and a median age of 67 (40-79). It was
seen more frequently in females with a rate of 23.7% (n =
9), whereas this rate was 8.3% in males (n = 12), and this
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Table 1. Relationship Between Case Characteristics and Epidermal Growth Factor Receptor Gene Mutation

EGFR Gene Mutation Status

Characteristics n (%) Mutated (%) Wild Type (%) P

Gender Female 38 (20.9) 9 (23.7) 29 (76.3) <.05
Male 144 (79.1) 12 (8.3) 132 (91.7)

Age Mean + SD 182 (100) 63.38 £9.19 63.71 £12.2 907
Median 67 (40-79) 64 (39-87)
(min-max)

Histologic diagnosis Adenocarcinoma 121 (66.5) 19 (15.7) 102 (84.3) <.05
SCC 36 (19.8) 1(2.8) 35 (97.2)
NSCLC, NOS 25(13.7) 1(4) 24 (96)

Specimen type Cell blocks (cytology) 56 (30.8) 7 (12.5) 49 (87.5) .102
Biopsies 106 (58.2) 9 (8.5) 97 (91.5)
Resections 20 (11) 5(25) 15 (75)

Sample location Primary 119 (65.4) 13 (10.9) 106 (89.1) 722
Metastatic 63 (34.6) 8 (12.7) 55 (87.3)

Total 182 (100) 21 (11.5) 161 (88.5)

EFGR, epidermal growth factor receptor; NOS, not otherwise specified; NSCLC, non-small cell lung carcinoma; SCC, squamous cell carcinoma.

difference was statistically significant (P = .008). The mean  no significant difference was found between the specimen
age for EGFR-mutated cases did not differ statistically from  types (cell blocks, biopsies, and resections) and EGFR muta-
the EGFR wild-type cases (63.38 + 9.19 vs. 63.38 + 12.20, tion (P=.102).

P=.907).

The histological subtypes of EGFR-mutated cases were as fol-

The mutations were observed in 10.9% (13/106) of primary  lows: 19 (90.4%) adenocarcinomas, 1 (4.8%) SCC with exon
tumor samples and 12.7% (8/55) of metastatic tumor samples. 20 T790M mutation, and 1 (4.8%) NSCLC-NOS with concur-
There was no statistically significant relationship between the  rent exon 19 deletion and exon 21 L858R point mutation.
tumor samples and EGFR mutation presence (P=.722). Also, The EGFR mutation prevalence was significantly higher in
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Figure 2. The details and frequencies of EGFR gene mutations in each exon. EGFR, epidermal growth factor receptor.

adenocarcinoma cases (P = .046). The rate of EGFR-mutated
adenocarcinomas was 15.7% among all adenocarcinoma
cases. The relationship between case characteristics and
EGFR mutation is given in Table 1.

The most common EGFR mutation was detected in exon 21
in 8 cases (38%). The point mutation in this exon was seen in
L858R in 7 cases and L861Q in 1 case. This was followed by
the exon 19 deletion in 6 cases (28.6%). Other point muta-
tions were detected in exon 18 codon 719 of the gene in
3 cases (14.3%), in exon 20 in 2 cases (9.5%) with a point
mutation in codon 768 in 1 case, and in exon 20 T790M in
1 case (Figure 1).

Apart from classical mutation patterns, double mutations
were detected in 2 cases (1,1%). Of these, 1 case was diag-
nosed with NSCLC-NOS, with an exon 19 deletion and
an exon 21 codon L858R point mutation. The other case
showed an exon 20 codon 790M point mutation with an
exon 19 deletion. This case was diagnosed as pulmonary
adenocarcinoma metastasis in the liver, and molecular stud-
ies were applied to a liver needle biopsy. A case with the
EGFR Exon 20 T790M mutation was diagnosed as “NSCLC-
primarily compatible with squamous cell carcinoma” from
the cell block of a lung transthoracic needle biopsy. The
details and the frequencies of EGFR-mutated cases in each
exon are given in Figure 2.

The ALK rearrangement was detected in 6 cases, with an
overall rate of 3.3% (Figure 3).

Four of these patients were male, whereas 2 of them were
female, and the age range was 45-82. The histological diag-
nosis was adenocarcinoma in 5 of these cases and NSCLC
and NOS in 1. Among the six patients showing rearrange-
ment of the ALK gene, three received the diagnosis from
bronchoscopic biopsy, one from endobronchial ultrasound
(EBUS) bronchoscopy material, one from transthoracic nee-
dle biopsy, and the 48-year-old female ex-smoker patient was

. AL IAS TR e
Figure 4. Adenocarcinoma in solid and cribriform pattern in the
case showing anaplastic lymphoma kinase mutation that was
diagnosed from brain metastasis (H&E, X200)

Figure 3. Anaplastic lymphoma kinase fluorescence in situ
hybridization-positive case showing split red and green signals
detected with anaplastic lymphoma kinase break-apart probe.

Figure 5. ROST FISH-positive case showing split signals and loss of
red signals detected with ROST break-apart probe (ROST: ROS
proto-oncogene 1, FISH: Fluorescence in situ hybridization)
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Figure 6. Adenocarcinoma in the cell block in the case showing
ROS proto-oncogene 1 mutation diagnosed from endobronchial
ultrasound bronchoscopy material (H&E, X200).

diagnosed with the metastasis specimen from the brain. In
the brain metastasis case, the tumor exhibited a solid and
cribriform pattern (Figure 4). Three patients were ex-smokers,
two were non-smokers, and one was a smoker. ALK gene rear-
rangement rates in the FISH analysis were observed between
20%-45% (mean 32%).

Three patients harbored ROST rearrangement at an overall
rate of 1.7% (Figure 5). Two of them were male, and 1
was female, aged between 40 and 64 years. Two of these
tumors were adenocarcinomas, and 1 of them was SCC.
The diagnosis of these 3 patients was made from a cell
block from EBUS material (Figure 6) in one, an incisional
biopsy material from a supraclavicular lymph node in one,
and from bronchoscopic biopsy material in one patient.
Two patients were diagnosed with adenocarcinoma and
one with SCC. In FISH analysis, ROST gene rearrangement
rates ranged from 25% to 60% (mean 37%). The patient
diagnosed with SCC was a 64-year-old male who was diag-
nosed from a bronchoscopic biopsy. Among the cases, one
was an ex-smoker, one was a non-smoker, and one was a
smoker patient.

DISCUSSION

As one of the most commonly diagnosed cancers, lung can-
cer remains the leading cause of death from cancer world-
wide. With recent developments regarding the identification
of sensitizing mutations in NSCLCs, patients with metastatic
disease who did not have a chance at longer survival before
might now have more favorable outcomes with the use of
targeted, personalized therapies.” With this aim, molecular
profiling is recommended for all NSCLC patients to be able
to decide if they can be candidates for therapies with the so-
called “smart drugs.”

The EGFR is a cell surface protein that encodes a transmem-
brane protein with an extracellular component that serves
as ligand-binding sites. It promotes the autophosphorylation
of its tyrosine kinase domain after ligand binding, leading to
a molecular cascade of events. The gene is observed to be
involved in cell proliferation, decreased apoptosis, angiogen-
esis, metastasis, and chemoresistance in NSCLCs."°
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The incidence of EGFR mutation depends on different char-
acteristics such as gender, tumor type, smoking history, and
ethnic background.'” The prototype for this is non-smoking,
East Asian women with adenocarcinomas, as previously
reported by many studies.’>'* Even though NSCLC incidence
is reported to be higher in males, almost all studies that have
been published to date have reported a higher frequency of
EGFR mutation in females. Zhang et al* reported the over-
all female prevalence to be 43.7%, whereas the male preva-
lence was 24%. In the latest series reported from Tirkiye,
this rate was observed as 30.5% in females and 7.5% in
males.!> Consistent with these findings, our study revealed a
statistically significant difference in terms of gender in EGFR-
mutated cases, with a female prevalence of 23.7% and a
male prevalence of 8.3%.

The EGFR mutation prevalences vary between different pop-
ulations, ethnic groups, and geographic regions. The highest
prevalence worldwide has been shown in East Asian popu-
lations (up to 59%), whereas the lowest has been reported
in European populations (around 10%).'*'®2* The causes of
this discrepancy are still obscure and yet to be defined. With
a unique geographical location between Asia and Europe,
Turkiye is home to many ethnic groups and populations. The
studies from Turkish patient groups have shown a big varia-
tion ranging from 4% to 48.1% throughout the years.'>2>28
The reason for this variation might be the small sample size
in the early studies and the use of different methods for
the detection of the EGFR gene mutation. In the study by
Ozcelik et al? that evaluated the regional distributions of
mutations in lung cancer, even though the highest mutation
prevalence was observed in the Mediterranean region, the
differences were not found to be statistically significant. As
a tertiary reference center in the Aegean region in Western
Turkiye, the prevalence from our hospital was 11.5%, which
was similar to the results of Diniz et al*® (11.6%) but slightly
lower than the results of Calibasi-Kocal et al*®* (16.6%) who
reported the prevalence from the same region. The most
recent studies with the biggest sample sizes from the central
region of Turkiye reported this prevalence to be 16.7% and
16.6%."?% Along with our study, these latest results show
that the EGFR-activating mutation rates of the Turkish popu-
lation are similar to the European molecular data instead of
the Asian.

In terms of the histological tumor type, EGFR mutations are
reported to be present in up to 78% of adenocarcinomas in
East Asian populations, as opposed to only 10-16% of ade-
nocarcinomas in other ethnicities.'*'*2* This rate was 20.3%
in a comprehensive study from Turkiye that evaluated 959
NSCLC cases.” Zhang et al' state in their review that adeno-
carcinoma patients were more likely to harbor EGFR muta-
tions, with Asians showing a more striking prevalence than
Caucasians. There were a total of 121 adenocarcinoma cases
in our series, and 15.7% (n = 19) of them showed an EGFR
mutation with a statistically significant difference from the
other histological subtypes, validating our results being close
to the European data once more.

With the extensive research that focused on the activat-
ing mutations within the EGFR gene, it is now known that
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mutations in NSCLCs are limited to the first 4 exons (18-
21), and most of the mutations are either point mutations
that lead to amino acid substitutions (exons 18 and 21) or
in-frame deletions (exon 19).>" In-frame deletions in exon
19 and L858R point mutations in exon 21 constitute the
most powerful predictive biomarkers of response to EGFR
tyrosine kinase inhibitor therapy, whereas exon 20 muta-
tions were shown to be associated with a poor response to
therapy and increased mortality.>? In the present study, the
most commonly detected mutation type was point muta-
tions in exon 21 (n = 8; 38%) followed by an in-frame
deletion in exon 19 (n = 6; 28.6%), which comprised the
majority (66.6%) of the mutations in this population. It has
been shown that these mutation frequencies can differ in
EGFR exons owing to the fact that patient populations vary
in terms of ethnicity and smoking habits. Exon 20 codon
790M point mutation was observed in 1 of our cases diag-
nosed with squamous cell carcinoma from a lung trans-
thoracic needle biopsy. The EGFR mutations are reported
at a rate of 2%-10% in Asian series in squamous cell car-
cinomas. On a case-by-case basis, adenocarcinomas trans-
forming into squamous cell carcinoma after tyrosine kinase
treatment and the presence of EGFR mutations in squa-
mous cell carcinoma in these cases have been reported.
However, our case underwent the initial diagnosis and
treatment stages in an external center, and the clinical his-
tory could not be reached; therefore, no interpretation of
the transformation could be made.

Double mutation patterns have also been shown in NSCLC
patients, with prevalence rates ranging from 0.47% to 7%.3234
Even though the data on the clinical characteristics of these
cases are limited in the literature, in the study by Wei et al*?
that assessed 32 patients with double mutations in the EGFR
gene, the response rate to therapy was found to be lower
compared to patients who showed single mutations. The
double mutation rate in our study was 1.1%, and the mutated
genes were exon 19 deletion and exon 21 L858R in 1 case,
and exon 19 deletion and exon 21 L858R point mutation in
the other.

Due to the increase in genetic alterations with age, onco-
genic mutations are more likely to be seen in the elderly. In
patients with tumors harboring EGFR mutations, the mean
age is reported to be around 60-65 years. Older age has been
associated with a higher EGFR mutation rate in NSCLCs.?%3*
The median age in our study was 64, and we could not dem-
onstrate a significant relationship between the presence of an
EGFR mutation and age.

e ALK gene encodes a tyrosine kinase transmembrane pro-
tein and consists of 30 exons mapping to the long arm of
chromosome 2. After the discovery of EGFR mutations, a
novel transforming fusion gene resulting from the linkage
between the echinoderm microtubule-associated protein-
like 4 (EML4) and ALK genes in NSCLCs has been identi-
fied. It was elucidated that the resulting chimera proteins
from this fusion have accelerated tyrosine kinase activity,
which results in potent oncogenic effects. This fusion is
reported to be seen at varying rates in NSCLCs throughout
the world, ranging from 1% to 10%, is more prevalent in
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younger adults (in the fourth or fifth decades) compared
to EGFR mutations, and is typically detected in adenocar-
cinomas with solid patterns.” Our study’s ALK rearrange-
ment rate was 3.3% with 6 cases (5 adenocarcinomas, 1
NSCLC, NOS). Two of the patients were under 50 years
old, 3 were ex-smokers, and 2 were non-smokers. In the
majority of cases (5 out of 6), the histopathological type
was adenocarcinoma, consistent with the literature. In the
patient diagnosed with brain metastasis, the metastatic
pattern was solid and cribriform.

ROST is a gene that acts as an orphan tyrosine kinase recep-
tor, and even though it has functional and structural similari-
ties to the ALK gene, it has a unique extracellular domain,
and little is known about its function. Its frequency is similar
worldwide, with an estimated overall prevalence of 1.9%
ranging from 0.9% to 2.6% in different studies. Just like
ALK, rearrangements in this gene are seen more frequently
in women, non-smokers, and younger ages.” We detected
2 cases with ROST rearrangement, with an overall rate of
1.7%, which is consistent with the literature data. The young-
est patient was a 40-year-old female who was an ex-smoker.
Two patients had adenocarcinoma, whereas unexpectedly,
the other case was a SCC. The SCC diagnosis was given from
a bronchoscopic biopsy and the patient was a 64-year-old
male. In the literature, rearrangements of the ROS1 gene are
reported as quite rare in SCCs. Since our case received the
diagnosis from a bronchoscopic biopsy, the possibility of
an accompanying adenocarcinoma component cannot be
ruled out.

Molecular profiling in NSCLCs is performed routinely in
Tirkiye in most centers. However, in 5%-25% of the cases
retrieved for molecular studies, poor-quality biopsies and
an insufficient amount of tumor cells cause the testing to be
unsuccessful.® This rate was 7.8% in our study with 15 cases.
To obtain better results in molecular testing, tissue processing
and handling should be done very carefully.

A limitation of our study is that, because our hospital is a
tertiary reference center, most of the cases were brought
from other centers only for molecular testing. Therefore,
the data on the smoking history and clinical symptoms and
signs could not be obtained in most of them, and the asso-
ciation between smoking and mutation presence could not
be assessed. However, detailed and good-quality molecular
analysis along with confirmed histopathological diagnoses
constitute the strong point of our study.

In conclusion, it is well established in the literature that EGFR-
activating mutation rates vary depending on regions and ethnic
groups. Our study showed that the EGFR-activating mutation
rates of the Turkish population are similar to the European
molecular data instead of the Asian. Comprehensive studies
on mutation incidences report a substantial lack of data from
several large geographic regions of the world, including our
region, and we believe that our findings will contribute to the
literature in this context.

Ethics Committee Approval: This study was approved by Ethics
committee of izmir Katip Celebi University (Approval number: 2021-
GOKAE-0460, date: 2021).
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OBJECTIVE: The aim of the study is to determine the tobacco use status of first and fifth grade students studying at Dokuz Eylil University
Faculty of Medicine in the 2022-2023 academic year and to evaluate the factors affecting tobacco use.

MATERIAL AND METHODS: The data of the cross-sectional study were obtained by sending a form prepared in electronic environment
to the students after a brief information was given in the unit/classroom where they did their internship, and the students responded on
their mobile phones. In research, 539 of 790 students answered the form.

RESULTS: The prevalance of tobacco use was 34.1% (first: 29.8%, fifth: 40.8%) (female: 26.7%, male: 40.4%). According to multivariate
analysis, tobacco use in first grades increases 1.8 times (95% Cl: 1.1-3.3) if the general health perception is moderate/poor, 2.9 times
(95% Cl: 1.2-6.8) to be exposed to insistence of friends for tobacco use, 2.4 times (95% Cl: 1.3-4.3) for at least one of the family mem-
bers to use tobacco, 29.7 times (95% Cl: 3.9-224.1) for at least one of the close friends to use tobacco, and 3.9 times (95% Cl: 2.2-7.1)
not to think that physicians should set an example for the society by not using tobacco; in fifth grade, tobacco use by at least one of the
close friends increases 9.6 times (95% Cl: 2.1-43.6), and not thinking that physicians should set an example for the society by not using
tobacco increases 4.9 times (95% Cl: 2.7-9.2).

CONCLUSION: In research, it is seen that tobacco use is common among medical faculty students, and the prevalance of use increases
as they get higher classes.

KEYWORDS: Tobacco use, cigarette smoking, students, medical, affect
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INTRODUCTION

Tobacco epidemic is one of the biggest public health threats, which is among the leading causes of preventable
disease, disability, and death."> One out of every 2 tobacco users dies due to tobacco-related diseases, which means
that more than 8 million people die annually, 7 million of whom are directly and 1.2 million are due to passive
exposure (65000 children).> According to the World Health Organization (WHO) reports, the prevalence of tobacco
use in the global adult population, which was 23.6% in 2018 (female: 16.2%, male: 49.3%), decreased to 22.3% in
2020 (female: 7.8%, male: 36.7%) and it is projected to decrease to 20.9% by 2025.3* The increase in use among
young people (especially adolescent girls) in recent years raises concerns.® According to the Global Adult Tobacco
Survey, which was recently published in Tirkiye, the prevalence of tobacco use in adults in 2016 was 31.6% (female:
19.2%, male: 44.1%).° According to the Turkiye Health Survey 2019, the rate of individuals aged 15 and over who
use tobacco every day is 28%, while the rate of occasional users is 3.4%.” According to the WHO report, 30.7% of
adults in Turkiye use tobacco in 2020.% Starting to use tobacco usually occurs during adolescence/young adulthood,
and university life coincides with this period.® It has been stated that university years are a risky period for tobacco
use due to negative situations such as leaving home and family, adapting to a new environment, educational prob-
lems, and being a candidate for a profession.’ It is seen that tobacco use among medical students is a common and
important problem as it is in society. According to studies in the last decade, the prevalence of tobacco use among
medical students in Tirkiye is 9.3%-33.0% (female: 3.9%-28.8%, male: 17.7%-42.0%), while it is 2.2%-38.8%
(female: 0.0%-28.1%, male: 3.2%-58.6%) abroad.'®" In the literature, it is seen that medical students who do not
use tobacco feel more responsible for tobacco cessation, provide more counseling, and physicians with better health
behaviors are more effective in cessation counseling. In this context, in the fight against tobacco, it is important to
know the tobacco use status of medical students as future physicians and the reasons for their use because they
play an important role in quitting tobacco, have leadership qualities in tobacco control, and are role models for
society.’®1? The aim of this study is to determine the tobacco use status of first- and fifth-grade students studying at
Dokuz Eylul University Faculty of Medicine (DEUFM) in the 2022-2023 academic year and to evaluate the factors
affecting tobacco use.
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MATERIAL AND METHODS

Study Design and Sample Size

The population of this cross-sectional study consists of
first- and fifth-grade students studying at DEUFM in the
2022-2023 academic year. There are 790 students in total,
453 of whom are in the first grade and 337 in the fifth grade.
It was aimed to reach the whole universe without choosing
a sample, and a total of 539 students (reach rate: 68.2%),
including 326 students from the first grade and 213 students
from the fifth grade, participated in the research. Voluntary
participation was ensured by informing the students about
the study, and their consent was obtained by a form in an
electronic environment. The data of the research were col-
lected in November-December of 2022.

Questionnaire

As a data collection tool, a questionnaire form prepared
in an electronic environment by the researchers using the
literature was used. The questionnaire form consists of 48
questions and sub-questions. In the first part, there are 31
questions with variables such as sociodemographic, body,
and health status characteristics of students, tobacco use sta-
tus of family members, close friends, and students. In the
second part, students who regularly/occasionally use any
tobacco product answered 11 questions about tobacco
use characteristics, and the Fagerstrom Test for Nicotine
Dependence consists of 6 questions to determine the level
of dependence. The answers to questions in the dependency
test are scored from 0 to 1 or from 0 to 3. According to
the Fagerstrom score, it is classified as 0-2 points very low,
3-4 points low, 5 points moderate, 6-7 points high, and 8-10
points very highly dependent.?’ The shareable link of the
form was sent to students in the unit/classroom where they
did their internship, after a brief information was given by
the researcher, via class/internship WhatsApp groups, and
students were expected to answer the form on their mobile
phones.

Definitions

Students who regularly or occasionally use any tobacco
product are defined as “tobacco users,” while students who
have quit or never use are defined as “tobacco non-users”.

Ethics Committee Approval

The necessary permission was obtained from DEU Dean'’s
Office in April 2022. Ethics committee approval was obtained

Main Points

e Tobacco use is common among medical faculty students,
and the prevalence of use increases as they get higher in
classes.

e Tobacco use of close friends and family members is an
important risk factor for medical students’ tobacco use.

e The awareness of medical students who are prospective
physicians about their position in tobacco control should
be increased.

e Non-cigarette tobacco products should not be ignored in
tobacco control.
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with the decision numbered 2022/35-10 on November 2,
2022 from the Non-Interventional Research Ethics Committee
of DEU.

Statistical Analysis

Statistical Package for the Social Sciences 24.0 (IBM Corp.,
Armonk, NY, USA) was used in data analysis. Descriptive
findings were presented as number, percentage, mean + SD,
and median (minimum-maximum value). Chi-square, Fisher—
Freeman—Halton (post hoc Bonferroni test), Fisher’s exact
test, and t-test as univariate analysis to determine the rela-
tionship of independent variables with tobacco use. Logistic
regression analysis (enter method) was used as multivariate
analysis. Logistic regression analysis results are presented
with OR and 95% Cl. The significance level of P < .05 was
accepted for statistical tests.

RESULTS

Of the 539 participants, 326 (60.5%) were first grade students
and 213 (39.5%) were fifth grade students. Out of the total,
292 (54.2%) were male and 247 (45.8%) were female. The
mean age of first graders is 18.89 + 1.31, with a median age
of 19 (17-27); mean age of fifth graders is 22.93 + 1.14, with
a median age is 23.2"% The sociodemographic, body, and
health status characteristics of the research group are given
in Table 1.

In research, 42.1% of students (first: 42.6%, fifth: 41.3%) have
habit of doing any sport and 37.7% of them (first: 41.1%,
fifth: 32.4%) are involved in any branch of art. Students who
are exposed to friends’ insistence for tobacco use are 8%
(first: 8.3%, fifth: 7.5%). The majority of students have good
communication with their family and friends. The rate of
those who have moderate/poor communication with family
is 23.3% in first graders and 18.3% in fifth graders; the rate of
those who have moderate/poor communication with friends
is 25.4% in first graders and 19.7% in fifth graders.

More than half of participants (57.3%) tried to use tobacco
(first: 49.1%, fifth: 70%). First try age is 15.73 + 2.68 (mini-
mum: 6, maximum: 21) for first graders, 16.49 + 3.19 (mini-
mum: 4, maximum: 23) for fifth graders. The most common
reasons for both first and fifth grade students who have never
tried tobacco use are that it is harmful to health, dislikes its
smell or smoke, and does not attract attention. Incompatibility
with profession of medicine and the idea of being good
example for the environment as a health worker are among
the reasons why approximately one-third of students do not
try. Not disturbing/harming others (31.3% vs. 14.5%), not
being welcomed by the environment (14.4% vs. 8.1%), fam-
ily reaction (30.0% vs. 14.5%), and friends reaction (8.1% vs.
4.8%) in the first grades; opinions about the tobacco industry
(22.6% vs. 13.1%), and finding it contrary to beliefs (17.7%
vs. 14.4%) were stated as reasons for not trying at a higher
rate in fifth grades (Figure 1).

The prevalence of tobacco use among students was 34.1%
(cigarette: 28%, hookah: 14.7%, e-cigarette: 3.7%, other
tobacco products: 6.3%). The prevalence of tobacco use in
first grades was 29.8%, it is 40.8% in fifth grades (Table 2).
At least one of family members of 54.7% of students (first:
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Table 1. Sociodemographic and Body and Health Status Characteristics of the Research Group

Sociodemographic and Body and Health Status BSOS HEtRIYE TS Total
Characteristics (n = 539) n % n % n %
Gender Female 148 45.4 99 46.5 247 45.8
Male 178 54.6 114 53.5 292 54.2
Marital status Married 1 0.3 1 0.5 2 0.4
Single 325 99).7 212 99.5 537 99.6
Perception of economic status Income < expenses 39 12.0 33 15.5 72 13.4
Income = expense 188 57.7 126 59.1 314 58.2
Income > expenses 99 30.3 54 25.4 153 28.4
Working status Working 9 2.8 16 7.5 25 4.6
Not working 317 97.2 197 92.5 514 95.4
Scholarship status Yes 83 25.5 101 47.4 184 34.1
No 243 74.5 112 52.6 355 65.9
Place of residence during medical ~ Dormitory 199 61.0 43 20.2 242 44.9
Selgete- Alone 36 11.0 49 23.0 85 15.8
With family 48 14.7 38 17.8 86 16.0
With relative 8 2.5 3 1.4 11 2.0
With friend 45 13.8 116 54.5 161 29.9
Residence of the family Rural area 38 11.7 20 9.4 58 10.8
Urban area 288 88.3 193 90.6 481 89.2
Family structure Nuclear family 288 88.3 189 88.7 477 88.5
Separated parents 11 3.4 13 6.1 24 4.5
Extended family 22 6.8 7 3.3 29 5.4
Other 5 1.5 4 1.9 9 1.6
Mother’s education status Illiterate 13 4.0 9 4.2 22 4.1
Literate 9 2.8 5 2.4 14 2.6
Primary school 53 16.3 36 16.9 89 16.5
Secondary school 23 7.0 16 7.5 39 7.2
High school 73 22.4 45 21.1 118 21.9
University 153 46.9 102 47.9 255 47.3
Don’t know 2 0.6 0 0.0 2 0.4
Father’s education status llliterate 1 0.3 1 0.5 2 0.4
Literate 3 0.9 5 2.3 8 1.5
Primary school 34 10.4 23 10.8 57 10.6
Secondary school 30 9.2 14 6.6 44 8.2
High school 60 18.5 38 17.8 98 18.2
University 195 59.8 132 62.0 327 60.6
Do not know 3 0.9 0 0.0 3 0.5
Body mass index Underweight 36 11.0 17 8.0 53 9.8
Normal 212 65.0 141 66.2 353 65.5
Overweight 67 20.6 44 20.7 111 20.6
Obese 11 3.4 11 5.2 22 4.1
Body perception Underweight 44 13.5 22 10.3 66 12.2
Normal 219 67.2 148 69.5 367 68.1
Overweight 62 19.0 39 18.3 101 18.8
Obese 1 0.3 4 1.9 5 0.9

112 (Continued)
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Table 1. Sociodemographic and Body and Health Status Characteristics of the Research Group (Continued)

Sociodemographic and Body and Health Status
Characteristics (n = 539)

General health perception Very good
Good
Moderate
Poor

Very poor
Yes

No

Presence of chronic disease

Total

*Multiple responses.

51.8%, fifth: 59.2%) and at least one of close friend of 82.2%
of students (first: 77.9%, fifth: 88.7%) used tobacco.

Almost all students (98.1%) had previously received infor-
mation about the harms of tobacco. The most common
information sources for first are internet (80.3%), school
(73.6%), television (69.1%), and family (64.0%); in fifth
grade, they are the internet (84.9%), health workers (84.9%),
school (81.1%), and television (74.5%). The least chosen
answer as information was friend (with 40.4% and 49.5%
respectively).

In research, 95.1% of first graders and 99.5% of fifth grad-
ers are exposed to tobacco smoke at various frequencies.
The rate of those who are frequently/always exposed is
31.9% in first graders and 40.8% in fifth graders. The rate
of students who think that physicians should set an exam-
ple for society by not using tobacco is 70.9% (first: 71.5%,
fifth: 70.0%).

Of students who regularly use tobacco, 59.4% started using
it before entering medical faculty. Of fifth grade students who
started smoking regularly in faculty, 50% started in first grade,
18.4% in second grade, 2.6% in third grade, 21.1% in fourth
grade, and 7.9% in fifth grade. Five first-grade students start to
use tobacco regularly after entering faculty. The tobacco use
characteristics of students are shown in Table 3.

The median Fagerstrom score was 3 (first: 2, fifth: 3). While
the rate of first graders who are highly/very highly dependent
is 12.0%; the rate of fifth graders is 19.6%.

Reasons For Students Not Trying To Use Tobacco™ (%)

Harmful to health
Dislikesits smell-smok
Doesn’tattract attention
I ibility with p ion of medicine
Idea of being good example as health worker
Not disturbing/harming others
Family reaction
Opinions about tobacco industry
Finding it contrary to beliefs
Not being welcomed by the environment
Financial reasons
Existing health problems
Friends reaction

Media and social media effect
In order not to be excluded from society
Idon't know

"HH”’H

0 50 6 70 80
mlstgrade =5thgrade

Figure 1. Reasons For Students Not Trying To Use Tobacco. *Multiple
response.

First Grade Fifth Grade Total

n % n % n %
20 6.1 16 7.5 36 6.7
119 36.5 93 43.7 212 39.3
138 42.3 74 34.7 212 39.3
44 13.4 27 12.7 71 13.2

5 1.5 3 1.4 8 1.5
19 5.8 46 21.6 65 12.1
307 94.2 167 78.4 474 87.9
326 100.0 213 100.0 539 100.0

In research, 75.6% of students plan to quit using tobacco
(first: 65.0%, fifth: 88.0%). One-third of those who have a
quit plan are considering quitting within the next month.
In the research group, 76.1% of students received informa-
tion about quitting methods (first: 69.8%, fifth: 83.3%) and
60.7% of students tried to quit in the last 12 months. The
most common method used by those trying to quit is self-
cessation (93.9%). The second method most frequently used
by first graders is consultancy from health institutions (5.6%)
and nicotine replacement treatments (9.1%) in fifth graders.

The most common reasons for students to start using tobacco
are reducing distress-stress, enjoying, curiosity, and seeing it
as a means of entertainment in both first and fifth graders.
While the influence of close friends/environment (31.6% vs.
18.8%), school problems (38.6% vs. 6.3%), personal-family
problems (21.1% vs. 15.6%), socializing (19.3% vs. 9.4%),
attention raising (24.6% vs. 3.1%), and weight control (8.8%
vs. 3.1%) were stated to be reasons for starting at a higher
rate in fifth grades; emulation-enthusiasm (28.1% vs. 22.8%)
and seeking new pleasures (18.8% vs. 14.0%) were shown as
reasons at a higher rate in first graders (Figure 2).

While the prevalence of use of hookah (female: 6.9%, male:
21.2%) and other tobacco products (female: 1.2%, male:
10.6%) was significantly higher in males than in females
(P < .001); there is no significant difference between genders
for cigarette and e-cigarette use (P = .077). The prevalence
of cigarette smoking was significantly higher in fifth grade
students (32.9%) than in first graders (24.8%) (P = .043). The
prevalence of e-cigarette use was significantly higher in first
grade students than in fifth graders (P = .006). There was
no significant difference according to class in terms of the
prevalence of use of hookah and other tobacco products.
Univariate analyses showing the relationship of independent
variables with tobacco use are shown in Table 4.

According to multivariate analysis, tobacco use by at least
one of close friends and not thinking that physicians should
set an example for society by not using tobacco in fifth
grade, in addition to moderate/poor general health percep-
tion, the insistence of friends to use tobacco, and tobacco use
by at least one of family members were the factors affecting
tobacco use in first grade (Table 5).
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Table 2. Tobacco Use Status of Medical Faculty Students and Their Family Members

First Grade
Tobacco Use Tobacco Cigarette Hookah E-Cigarette Other Tobacco Products
Status (n = 326) n % n % n % n % n %
Student
Regularly 97 29.8 37 11.4 0 0.0 2 0.6 0 0.0
Occasionally 44 13.5 46 14.1 16 4.9 25 7.7
Ex 229 70.2 17 5.2 10 3.1 4 1.2 2 0.6
Never 228 69.9 270 82.8 304 93.3 299 91.7
Mother
Yes 68 20.9 66 20.2 0 0.0 1 0.3 1 0.3
No 258 79.1 260 79.8 326 100.0 325 99.7 325 99.7
Father
Yes 114 35.0 110 33.7 5 1.5 7 2.1 6 1.8
No 212 65.0 216 66.3 321 98.5 319 97.9 320 98.2
Sibling
Yes 65 19.9 62 19.0 11 3.4 7 2.1 3 0.9
No 261 80.1 264 81.0 315 96.6 319 97.9 323 99.1
Total 326 100.0 326 100.0 326 100.0 326 100.0 326 100.0
Fifth Grade
Tobacco Cigarette Hookah E-Cigarette Other Tobacco Products
(n =213) n % n % n % n % n %
Student
Regularly 87 40.8 37 17.4 0 0.0 0.0 0.0
Occasionally 33 15.5 33 15.5 0.9 4.2
Ex 126 59.2 23 10.8 26 12.2 4 1.9 4.2
Never 120 56.3 154 72.3 207 97.2 195 91.6
Mother
Yes 47 22.1 47 22.1 0 0.0 0 0.0 0 0.0
No 166 77.9 166 77.9 213 100.0 213 100.0 213 100.0
Father
Yes 81 38.0 81 38.0 0 0.0 0 0.0 3 1.4
No 132 62.0 132 62.0 213 100.0 213 100.0 210 98.6
Sibling
Yes 62 29.1 59 27.7 3 1.4 4 1.9 0 0.0
No 151 70.9 154 72.3 210 98.6 209 98.1 213 100.0
Total 213 100.0 213 100.0 213 100.0 213 100.0 213 100.0
DISCUSSION Tobacco use prevalence was 27% at Mustafa Kemal

In this study, the tobacco use status of the first and fifth grade
students of DEUFM and the affecting factors were evalu-
ated. The tobacco use prevalence of the medical students
was 34.1% (cigarettes: 28%, hookah: 14.7%, e-cigarettes:
3.7%, other tobacco products: 6.3%). The prevalence of
tobacco use among first grade students was 29.8%, while it
was 40.8% in fifth grade students. While the prevalence of
use among female students is 26.7% and 40.4% among male
students.

University in 2017 (first grade: 15.8%, fourth grade: 35%,
last grade:33.3%); it was 28.2% at Diizce University in the
2019-2020 academic year."*?" In a study in Northern Cyprus
in the 2018-2019 academic year, the prevalence of ciga-
rette smoking was 33.7% (first: 28.9%, fifth: 35.5%), and the
prevalence of the use of non-cigarette tobacco products was
26.8%.% In a study in Malaysia in 2021, the prevalence of
tobacco use was 10.3% (cigarettes: 4.7%, hookah: 4%, e-cig-
arettes: 6.4%).2* The prevalence of tobacco use in this study
seems to be higher than in other studies. It is thought that the
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Table 3. Tobacco Use Characteristics of Students Who Use Tobacco in the Research Group

First Grade Fifth Grade Total
Median Median Median
(Minimum-— (Minimum-— (Minimum-—

Mean (SD) Maximum) Mean (SD) Maximum) Mean (SD)  Maximum)
Age to start smoking cigarettes 17.2 (1.6) 17 (13-20) 18.8 (2.0) 19 (13-23) 18 (2) 18 (13-23)
regularly (n = 74)
Number of cigarettes used per day 13.8 (7.2) 15 (1-30) 17.0 (12.4) 15 (4-80) 15.4 (10.2) 15 (10-80)
(n=74)
Smoking cigarette duration 1.5(2.1) 0.5 (0.1-10.4) 3.8 (5.0) 2.5(0.1-32.0) 2.6 (3.9) 1.5 (0.1-32.0)
(pack-years) (n = 97)
Age to start using e-cigarettes regularly ~ 17.5 (0.7) 17.5(17-18) - - 17.5(0.7) 17.5(17-18)
(n=2)
Age of starting to use hookah (n = 40) 16.2 (1.4) 16 (13-19) 17.0 (2.6) 18 (12-20) 16.5(1.9)  16.5 (12-20)
The amount of hookah sessions 0.2 (0.4) 0.1(0.01-1.00 0.4 (0.4) 0.3 (0.1-1.0) 0.3(0.2) 0.2 (0.1-1.0)

consumed per week (n = 24)

higher rate of males in this study compared to other studies
and the prevalence of the use of other tobacco products may
cause this situation. The prevalence of cigarette smoking was
similar to many other studies. It is thought that the variable
frequencies seen in different studies are due to the place of
work, research group, sociocultural-economic differences,
variations in tobacco use definitions, and legal regulations
differences. It is seen that the use of non-cigarette tobacco
products has also become widespread over the years, and
non-cigarette tobacco products are given more place in stud-
ies abroad compared to our country. In the study at Yildirim
Beyazit University in 2021, the prevalence of cigarette smok-
ing among medical students was 17.2%; (hookah: 20.5%,
pipe: 12.6%, cigar: 7.5%, e-cigarette: 3.7%).* These find-
ings show that non-cigarette tobacco products should also be
taken into account in tobacco control programs. In this study,
the prevalence of use by females was higher than in many
other studies. This situation is thought to be a reflection of the
recent increase in usage, especially among young women.
In studies of different years among medical students, it is
observed that the prevalence of tobacco use has increased
as they get higher in classes. Similar to this study, in a study

Reasons For Students To Start Using Tobacco™ (%)

Reducing di fr
Enjoying
Curiosity

Seeing itasa meansof
E ion and enthusi

friend

School problems

Py l-family problems

Seeking new pleasures

Socializing

No specific reason
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For the purpose of sleeping
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Influence of close
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Figure 2. Reasons For Students To Start Using Tobacco. *Multiple
responses.

at 3 medical faculties (Dokuz Eyliil, Karadeniz Technical,
Yiziinci Yil), the smoking of last grade students was 2.71
times higher than that of first graders; in a study in Syria,
tobacco use in -grade students was 2.75 times more than in
first graders.??° The inadequacy of education about tobacco
in faculty, anxiety/stress experienced during education,
change in the social environment, increase in the intensity
of work in clinics as graduation approaches, specialization
exam and anxiety about the future may have contributed to
this situation. It is thought that medical education and espe-
cially clinical practices do not have a sufficient effect on pre-
venting the initiation of tobacco use and enabling users to
quit. In this study, it is seen that the use of e-cigarettes in first
grades is significantly higher than in fifth grades. This find-
ing can be considered as data supporting the harm reduction
strategy of the tobacco industry. The tobacco industry’s con-
tinued active work is one of the most difficult barriers in the
fight against tobacco.

In order to prevent medical students from using tobacco, it
is necessary to know the reasons for starting to use tobacco
and not trying to use it. In literature, the reasons that come
to the forefront in studies both in our country and abroad
are the influence of the close environment/friend, curiosity,
and stress. In this study, reducing distress—stress, which is the
most common reason for starting to use tobacco, and the
influence of the close environment/friend, which is the rea-
son for starting a quarter of students, are at the top of the list
in many other studies, although the rate varies. It is seen that
the reasons for not trying and not using it are not examined
much in studies both in our country and abroad. However,
the reasons for not trying are as important a guide as the
reasons for starting tobacco use in preventing and quitting
smoking. In this study, it was seen that the most common
reasons for not trying to use tobacco were that it was harm-
ful to health, they disliked its smell and smoke, and that it
did not attract attention. Only one-third of those who did
not try to use tobacco stated that they did not try it because
they thought that it was not compatible with the profession
of medicine and that they should be a good example for
the environment as a health worker. This situation shows
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Table 5. Factors Affecting Tobacco Use in the Research Group: Results of Logistic Regression Analysis

Variables (Affecting Factors/Reference First Grade D Gty Total

Group) Odds Ratio  95% CI  Odds Ratio  95% CI  Odds Ratio  95% CI
Gender (male/female) 1.31 0.70-2.47 - - 1.50 0.99-2.28
Place of residence (With friend/others) 2.01 0.90-4.33 - - 1.58 0.99-2.50
Communication with family (moderate or 1.91 0.99-3.70 - - - -
poor/good)

General health perception (moderate or 1.84* 1.02-3.33 - - 2.08** 1.38-3.15
poor/good)

Habit of doing sports (yes/no) 1.75 0.93-3.29 - - 1.36 0.90-2.07
Insistence of friends on tobacco use (yes/no) 2.86* 1.19-6.88 - - 2.08* 1.04-4.14
At least one of the family members using 2.39** 1.34-4.26 - - 1.70* 1.14-6.43
tobacco (yes/no)

At least one of the close friends using 29.72%* 3.94-224.11 9.57** 2.10-43.58 14.49%** 4.42-47.49
tobacco (yes/no)

Physicians should set an example to society BOb 2.19-7.14 4.95*%* 2.67-9.19 ARk 2.77-6.43
by not using tobacco (no/yes)

Dealing any branches of art (yes/no) - - 0.60 0.33-1.08 - -
Class (Fifth/First) - - - - 1.56* 1.01-2.40
Working status (working/not working) - - - - 0.95 0.41-2.22

For first grade model: Gender, place of residence, communication with family, general health perception, habit of doing sports, insistence of friends
on tobacco use, at least one of the family members using tobacco, at least one of the close friends using tobacco, physicians should set an example

to society by not using tobacco.

For fifth grade model: At least one of the close friends using tobacco, physicians should set an example to society by not using tobacco, dealing

with any branches of art.

For total students model: Gender, place of residence, general health perception, habit of doing sports, insistence of friends on tobacco use, at least
one of the family members using tobacco, at least one of the close friends using tobacco, physicians should set an example to society by not using

tobacco, class, working status.
*P < .05.

**P<.01.

P < .001.

that medical students are not sufficiently aware of their own
position in terms of being an important role model in society
in terms of health behaviors and having a critical impact on
tobacco control. In a study in 3 medical faculties in Turkiye,
it was shown that “for healthy life,” “not interested in,” and
“religious affiliation” were the reasons for not smoking.?> In
this context, it is seen that the harm of tobacco to health
is the most important deterrent for those who do not try
it. In addition, the fact that the family/environment’s reac-
tion is the reason for not trying (especially for first grade)
reveals the importance of creating an environment in which
tobacco is not affirmed.

Many studies show that medical students start using tobacco
before university education. Similarly, in this study, 59.4% of
students start to use tobacco before faculty. In literature, the
decrease in the tobacco trial age until the primary educa-
tion years and the risk of starting to use tobacco indicate that
interventions and advocacy activities on tobacco should be
started from the initial years of the education process and that
they should be continued before and during faculty. Similar to
this study, in many studies with medical students, more than
half of tobacco users want to quit. The high rate of students’
willingness to quit is an indication that quitting activities to
be implemented during faculty can be beneficial. In addition,
the high rate of students trying to quit and their need/desire to

receive support suggest that it is necessary to provide dropout
counseling services for students.

In studies, it is seen that the presence of tobacco users
among friends and in the social environment affects stu-
dents’ tobacco use. Similar to this study, in a study at
Balikesir University, it was found that friends’ tobacco
use increased students’ tobacco use 6.2 times. A study in
Myanmar found that students with close friends who smoke
tobacco use 10.7 times more than those who do not.’%?’
It is thought that students start to use tobacco for reasons
such as being included in social environments and being
accepted by friends, and continue to use tobacco due to its
strong addictive effect. In addition, the formation of close
circles of friends from people of similar social status may
also be related to this result (inverse causal relationship). In
addition, the prevalence of tobacco use by assistant physi-
cians and lecturers, who are role models for medical faculty
students, and the difficulty of the educational process may
explain the increase in the frequency of use despite progress
in the medical faculty. In a study examining smoking addic-
tion in doctors, it was seen that 42.1% of doctors smoked.?®
Although no significant relationship between income,
scholarship, and parental education status and tobacco use
in this study, it is known that social determinants of health
(such as low income and education level) are an important
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factor affecting tobacco use.* In this respect, the stress fac-
tor, which is one of the most common reasons for starting
and continuing to use tobacco in disadvantaged groups,
may come to the fore.

In this study, there was a significant relationship between
the tobacco use of each family member and tobacco use of
students, and the prevalence of tobacco use was 1.7 times
higher in students whose family members smoked tobacco
compared to those who did not smoke. According to a study
in South Africa, the presence of a smoker in the household
increases a student’s smoking by 4.74 times.? It is thought
that this situation is due to the interaction brought about by
taking the elders as role models and sharing the same liv-
ing environment. The absence of a relationship with the use
of family members in fifth grade may be related to being
away from the family for a long time. In the literature, there
are studies that have a relationship between the tobacco use
of family members and tobacco use of medical students, as
well as studies that don’t. In this study, it is seen that as gen-
eral health perception improves, the prevalence of tobacco
use decreases and moderate/poor general health perception
increases tobacco use 2.1 times. In the literature, it is seen
that as health perception deteriorates, the prevalence of
tobacco use increases, and the reporting of poor health status
in tobacco users increases significantly.?® In this study, being
exposed to a friend’s insistence for tobacco use increased
students’ tobacco use 2.08 times. Similarly, in a study in
South India, male medical students who were exposed to
peer pressure were 21.91 times more likely to smoke com-
pared to those who did not; in a study in Myanmar, tobacco
use is 5.4 times higher among those who are exposed to peer
pressure than those who do not.?””*" Peer pressure is also
an important reason to start using tobacco. Similar to this
study in the literature, tobacco use is lower among medical
students who think that physicians should set an example
for society.?'3? In this study, students who do not think that
physicians should set an example for society by not using
tobacco use 4.22 times more than those who do. In paral-
lel with this finding, it is seen that students who do not use
tobacco feel more responsible in this regard. These findings
support each other.

The limitations of this study are that it is a cross-sectional
design, it was conducted in a faculty, the sample selection
method was not used, and the questioning of tobacco use as
self-report.

It is seen that tobacco use is a common public health prob-
lem in medical students as well as in society and requires
urgent intervention. Being studied in a higher class, having a
moderate/poor general health perception, being exposed to
the insistence of friends on tobacco use, at least one of their
family members using tobacco, at least one of close friends
using tobacco, and not thinking that physicians should be
an example to society by not using tobacco are factors that
increase the prevalence of tobacco use. Although the most
common tobacco product is cigarette, the use of other prod-
ucts should not be ignored. In order to prevent the increase
in tobacco use in higher classes, structured, systematic,
and layered education should be given in accordance with

Seven and Glnay. Tobacco Use Among Medical Students

the basic and clinical medical education periods from the
beginning of faculty. Physicians should be supported with
in-service training due to their position in tobacco control.
Starting from primary-secondary education, tobacco should
be included in the curriculum and it should be processed
with methods that will provide skills to cope with stress.
Counseling services should be provided in specialized units
for young people, student’s close environment should be
included in interventions, educational environments should
be made tobacco-free, and an environment in which tobacco
is not positive should be created. Tobacco control measures
should be fully implemented, necessary inspections should
be carried out, and necessary sanctions should be applied in
case of non-compliance. Young people should be included
in advocacy activities and community participation should
be ensured. Implementation of peer education models can
be an effective intervention, as close friends and peers are
important reasons for starting to use tobacco and are among
the factors that increase the frequency of tobacco use. The
reasons why medical school students start and continue
using should be examined more deeply through qualitative
research, and strategic interventions should be developed
towards the cause. Initiatives aimed at social determinants of
health (such as increasing scholarship opportunities) should
not be ignored.
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Smoking Cessation Support via Video Counseling
(e-Cessation): A Promising Field for Telemedicine
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OBJECTIVE: The study aimed to investigate the utility of telemedicine conducted via video counseling in comparison to the previous
structured approach and to compare prepandemic smoking cessation success rates with traditional counseling.

MATERIAL AND METHODS: The applicants of the outpatient clinic for smoking cessation support pre- and post-pandemic periods were
included in the study. The time intervals were retrospectively between 1 March and 30 August 2021 and the last 3 months of the year
2019. The data were revealed retrospectively. Age, sex, occupation, smoking history as package year, and the score of the Fagerstrom test
for nicotine dependence, accompanying chronic diseases, treatment method, and quitting status between 6 and 9 months of follow-up.

RESULTS: The number of applicants was 200 (87% male) and 89 (95% male) in groups 1 and 2, respectively. The age difference was not
significant. The difference was statistically significant according to having at least 1 accompanying chronic disease, specifically a lung
disease. None of the parameters have affected the success of quitting smoking. The smoking cessation rate was 3.9 fold higher in the
telemedicine group than in the traditional group.

CONCLUSION: The main principle appears to be allocating enough time, as required on an individual basis, to clearly assess the situ-
ation, including identifying barriers and options. Since immediate systematic physical examination and laboratory testing may not be
mandatory for individuals seeking smoking cessation support, telemedicine emerges as a reasonable option and a promising field for
comprehensive video counseling.

KEYWORDS: Smoking cessation, telemedicine, video counseling, video conference, remote health service
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INTRODUCTION

Since it was first announced as a pandemic by the World Health Organization (WHO) on 11 March, 2020," a novel disease
called coronavirus disease 2019 (COVID-19), caused by a new type of coronavirus type named SARS-CoV-2, has brought
about numerous changes in daily life, both through compulsory measures and voluntary actions. These transformations
have been particularly noticeable in the field of medicine due to the highly contagious nature of the disease, necessitating
strict preventive measures such as the use of face masks, physical distancing, hygiene practices, limited social interac-
tion, and travel restrictions. An example of this transition in healthcare services is the implementation of telemedicine. It
has been introduced as an approach to “forward triage,” which enables effective patient screening while simultaneously
safeguarding patients, doctors, and the community from exposure to COVID-19.? Telemedicine has emerged as a solu-
tion to address the current challenges faced by healthcare systems worldwide during the pandemic, aiming to sustain the
capacity to provide services not only for those affected by COVID-19 but also for individuals dealing with other acute
and chronic diseases, while protecting physicians, nurses, and other allied health personnel.> While the implementation
of this technological approach remains controversial in many countries, including Turkiye, it is still a global necessity to
identify the areas suitable for telemedicine. Recently, a retrospective assessment of telemedicine via video conferences
for COVID-19 patients has demonstrated its potential in forward triage, follow-up visits, and providing continuous remote
healthcare support for these patients.* However, the medical interventions of telemedicine, whether they are suitable or
not, await investigation through clinical studies. Smoking cessation support might be one such area due to its non-urgent
nature, as it does not require immediate physical or radiological examinations.

In addition to numerous established risks that cigarette smoking poses to various organs of the human body, prelimi-
nary data suggest that it may also exacerbate the disease process in active smokers with COVID-19. A systematic
literature review has hypothesized an association between smoking behavior and adverse COVID-19 progression,
emphasizing the importance of quitting smoking.> Subsequently, a meta-analysis study revealed that smokers were
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nearly twice as likely to experience severe progression com-
pared to non-smokers.® In fact, WHO published the Global
Tobacco Control Report, which emphasized the promotion
of comprehensive cessation interventions to aid in quitting
tobacco use just prior to the COVID-19 Pandemic.” At the
conclusion of that report, a global objective was articulated,
stating “it is important that we all recommit to ensuring all
the people of the world are protected fully from the great
harms of the tobacco epidemic” (p. 6). On the other hand,
smoking cigarettes or using other tobacco products is asso-
ciated with the potential to increase the likelihood of virus
transmission, primarily through the exhalation of respira-
tory droplets while exhaling tobacco smoke. The COVID-19
Pandemic has been addressed as an opportunity for tobacco
use cessation.® While tobacco sales and smoking were
banned in some countries, such as New Zealand, Portugal,
and Mexico, those prohibitions may not achieve the desired
results without increasing awareness of the associated risks
and providing appropriate assistance for quitting smoking.
While aiding smokers willing to quit and proactively ignit-
ing their motivation, it is crucial to ensure that COVID-19
prevention measures (such as the use of personal protec-
tive equipment (PPE) and practicing physical distancing)
are properly adhered to. Incomplete measures would funda-
mentally result in inadequate protection. As mentioned by
Kotsen and co-authors, the rapid transformation to maintain
clinical care became an urgent necessity during the COVID-
19 Pandemic, which saw a sudden disruption of routine
healthcare services.” Smoking cessation support was among
these services albeit not considered urgent.

It has been emphasized that limiting the utility of telemedi-
cine limited to crisis periods would be a shortsighted view. It
is necessary to draw the right conclusions from the lessons
learned during the pandemic by a wide spectrum, includ-
ing all parties from the telemedicine community to society
at large.> Some of these lessons require evidence-based
information derived from studies, as suggested by the WHO:
“Digital options should ideally be compared with conven-
tional approaches in large-scale well-designed studies.

Main Points

e This study highlights the feasibility of remote counseling,
increasing awareness of telemedicine among physicians
and patients.

e  Clinical investigations are needed to assess the suitability
of telemedicine for medical interventions, particularly in
non-urgent cases such as smoking cessation support.

e We evaluated the effectiveness of smoking cessation
support delivered via telemedicine and traditional
methods in an outpatient clinic, with remote techniques
showing significant advantages, especially during the
pandemic.

e Incorporating technological methods into smoking
cessation programs holds promise as an alternative
approach.

e Additional research is required to gather more data on
the effectiveness and broad applicability of telemedicine
in smoking cessation support, as well as to address any
potential drawbacks and technological solutions.

Metin et al. Smoking Cessation Support via Video Counseling

Researchers should analyze and interpret the results without
prejudice of implied benefits of digitalization.”°

The aim of the recent study was to assess the effectiveness of
telemedicine conducted via video counseling as an adaptation
of the previous structured form. It aimed to compare the
prepandemic results of the same team with face-to-face
counseling conducted in physical presence in the same
room. The study examined the feasibility of telemedicine for
smoking cessation support by analyzing the success rate of
quitting smoking in comparison to the traditional face-to-face
method previously provided at the same healthcare facility.

MATERIAL AND METHODS

Background of Implementation of Telemedicine

Similar to other clinics in the country, all our outpatient clin-
ics, including the smoking cessation outpatient clinic (SCOPC),
were temporarily closed at the onset of the pandemic. The
decision was made to prevent doctors and patients from poten-
tial COVID-19 contagion and to conserve healthcare resources
during the crisis. However, one of the researchers initiated
remote patient evaluation after the first three months of the
pandemic. The technical system for this purpose was devel-
oped individually. When a patient scheduled an appointment
through the university hospital’s website, a video counseling
session was arranged with the pulmonologist using a software
program (Skype™, version 6.4, Microsoft, Redmond, WA,
USA). Only patients who absolutely needed an in-person visit
for either physical examination, testing, or prescription were
invited to the hospital.* After gaining significant experience
employing telemedicine for remote management of pulmo-
nary diseases, the pulmonologist noticed the absence of the
routine smoking cessation support provided in the prepan-
demic period. Considering the lower need for urgent physical
examinations and laboratory tests, as well as the availability
of relevant drugs free of charge from units designated by the
Ministry of Health (MoH), the suitability of using telemedicine
techniques for smoking cessation support was deemed rea-
sonable. Consequently, the team began offering this support
through telemedicine via video counseling at the SCOPC on
March 1, 2021, making it the first center in the country to do so.

This study was carried out in accordance with the Helsinki
Declaration and was approved by the Ethical Council of
Pamukkale University (08.06.2021; E-60116787-020-61735).
The data was retrieved retrospectively from the patient files,
which included informed consent obtained routinely during
the initial interviews. Written consent was obtained for the
traditional group, while verbal consent was obtained for the
telemedicine group.

Features of the Telemedicine and Traditional Groups

The study included applicants of the SCOPC during both the
pre- and post-pandemic periods. Group 1 consisted of appli-
cants who received real-time video counseling via telemedi-
cine between March 1 and August 30, 2021. Group 2 was
designed as a historical control group with the applicants of
the traditional SCOPC. Inclusion for this group was limited to
the last three months due to interrupted service caused by a
lack of drug supply from the MoH before and after this dura-
tion in the prepandemic period. Data for these applicants
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were retrospectively revealed from their health records, and
the latest information on their smoking status was obtained
through telephone calls. The same parameters in group 1
were also retrospectively retrieved from the health records of
applicants in group 2 to facilitate comparison.

The independent variables included age, sex, occupa-
tion, smoking history quantified as package-years, and
the Fagerstrom Test for Nicotine Dependence score. The
accompanying chronic diseases for each group were listed
in decreasing order. Information regarding psychosocial and
pharmacological treatment, including the use of varenicline
or nicotine replacement therapy (NRT), was obtained from
the patient’s health records.

All study applicants were followed for a minimum of
6 months, ranging from 6 to 9 months, following their
initial consultation with the doctor. In group 1, follow-up
appointments were conducted via telemedicine. Information
regarding smoking cessation status and any challenges
encountered during the quitting process within the 6-to-9-
month period was also collected. The duration of video
counseling was recorded for the initial and each subsequent
meeting. However, the duration of visits in group 2 could not
be retrieved retrospectively as this data was not documented
during in-person appointments.

The management for the applicants in group 1 and group 2
involved providing the relevant treatment for a minimum of

Smoking cessation out-patient clinic
(SCOPC)
(in traditional manner)

Metin et al. Smoking Cessation Support via Video Counseling

3 months. In the event of premature discontinuation of the
treatment due to the applicant’s preference, a close follow-up
was scheduled, and immediate support for the potential crav-
ings to smoke was offered. Treatment success was defined
as abstaining from smoking for a minimum of 6 months,
given the variation in follow-up duration ranging from 6 to 9
months in group 1.

Sample size was calculated using Riskcalc sample size calcu-
lator based on previous research findings. It was assumed that
the smoking cessation success would be 80% at both treat-
ment arms, and the threshold amount for the non-inferiority
test should be 15%. At the 5% level of significance, with 2:1
allocation and a 10% drop rate, the minimum sample size
calculated for the control arm was 66, and for the telemedi-
cine group, n=198 achieved an 80% power for the analysis.

Out of the total 89 applicants in group 2 contacted by tele-
phone for this study, smokers who expressed a strong desire
to quit smoking were informed about the telemedicine option
for smoking cessation support and were invited to consider it.
Appointments were scheduled for those who requested assis-
tance beyond the scope of the study.

For both groups, individuals lost to follow-up were contacted
via telephone calls to obtain the relevant information. If
deemed necessary for further follow-up visits, the next meet-
ing was scheduled during these phone calls to maintain con-
tinuity. Applicants who did not request a follow-up visit, did

11.3.2020

All out-patient clinics were closed.
(due to COVID-19 Pandemic)

01.06.2020
Telemedicine via real-time video counseling
(for Pulmonary Medicine out-patient clinic)

~

Smoking cessation out-patient clinic (SCOPC)
(re-organized via real-time video counseling)

01.03.2021

v

v

Group 2
Patients applied to traditional SCOPC
(01.10.2019-30.12.2019)

Patients applied to SCOPC
via real-time video counseling
(01.03.2021-30.08.2021)

Group 1

!

v

Follow-up
(via telephone call) >
(45 inaccessible patients excluded) Invitation to remote
SCOPC

(via video counseling)

Follow-up

6 to 9 months

Figure 1. Time frame of the study design based on smoking cessation out-patient clinics with traditional in-person and telemedicine methods.

123



124

Thorac Res Pract. 2024; 25(3): 121-129

Group 1
(Telemedicine)

200 applicants

Patients applied to
SCOPC

Group 2
(Traditional)
89 applicants
(Accessed out of 134)

Video counseling
follow-ups

172 applicants
accessed

Telephone call
follow-ups

74 applicants
accessed
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e N
Quit smoking in first Remain as quitter
control

148 applicants 124 applicants

)
Relapse in last control
24 applicants

~——

Never quit smoking
24 applicants

—
Quit smoking in
control

15 applicants

Relapse; previously
12 applicants

) S —

Never quit smoking
62 applicants

| —

Figure 2. Flowchart of study groups in relation to type of counseling and the outcomes of smoking cessation support. SCOPC, Smoking

Cessation Out-Patient Clinic.

not respond to telephone calls, or had inaccurate telephone
numbers were also included in the study, and their apply for
a follow-up visit, who didn’t answer the telephone call or
whose telephone number was declared inaccurate was also
included to the study, and their status was noted.

The study design timeline and the formation flowchart of
the groups have been summarized in Figure 1 and Figure 2,
respectively.

Statistical Analysis

In descriptive statistics, continuous variables are presented as
mean + SD. Categorical variables are presented with their
percentages. Between group comparisons for continuous data
were made by ttest or non-parametric equivalent Mann—
Whitney U-test. Categorical data were compared with chi-
square test. Normality of the distribution was assessed with
Kolmogorov-Smirnov test. A multivariate logistic regression
model was applied to investigate the relationship between
independent variables and smoking cessation success. Odds
ratios obtained from logistic regression are presented with
their 95% CI. The statistical analyses were performed by the
Statistical Package for Social Sciences (SPSS®) software, ver-
sion 20 (IBM Corp.; Armonk, NY, USA). A two-sided P < .05
is considered statistically significant.

RESULTS

Demographic Features

In group 1, data from 200 applicants were analyzed. The
group was predominantly composed of male smokers,
accounting for 87% (174 smokers), while the remaining 13%
(26 smokers) were female. In group 2, a total of 89 applicants
were included in the analysis. However, out of 134 registered
in 2019, due to a falsely declared telephone number, 15 of
them could not be reached, and at least three consecutive
telephone calls were inconclusive for the remaining 30 appli-
cants. In group 2, 95% of the total 89 smokers were male (85
smokers). There was a statistically significant difference in the
female/male ratio between the two groups (P = .029). The
groups were compared according to age, smoking history,
and nicotine dependency level. The mean age was higher in
group 1 while the differences were not statistically significant
for other parameters (Table 1).

There was no accompanying chronic disease in 157 appli-
cants of group 1 (78.5%). The distribution of the diseases in
the remaining applicants was presented in decreasing order:
chronic obstructive pulmonary disease (COPD) in 19, coro-
nary arterial diseases in 16, diabetes mellitus in 14, arterial
hypertension in 12, lung cancer in 12, asthma in 7, mitral

Table 1. Mean Values of Age, Smoking History, and Nicotine Dependency Scores According to the Groups

Parameter

Age (mean + SD) (range)

Smoking history as pack-years (mean + SD) (range)
Nicotine dependency score (mean + SD) (range)

Values with P < .05 are significant.
*t-test.
**Mann-Whitney U test.

Group 1 (n = 200)

Group 2 (n = 89) P

40.15 + 13.41 (18-69) 35.62 +10.21 (18-64) .002*
29.9 + 24.27 (1-150) 27.21 + 23.81 (5-130) 381
6.34 + 2.54 (0-10) 6.58 + 2.30 (2-10) 439
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Table 2. Mean Durations of the First Counseling and Follow-up Meeting According to the Groups

Parameter
Duration of first counseling as minutes (mean + SD; (range)
Duration of follow-up meeting as minute (mean + SD); (range)

Values with P < .05 are significant.
NA, not applicable.

*Via video counseling.

**Via telephone call.
***Mann-Whitney U-test.

valve disease in 3, obstructive sleep apnea in 3, larynx can-
cer in 3, breast cancer in 1 of them. In group 2, there were
no accompanying chronic diseases in 81 of the applicants
(91%). The distribution of the diseases in the remaining appli-
cants was presented in decreasing order: diabetes mellitus
in 4, arterial hypertension in 4, coronary arterial diseases in
3, COPD in 1, diffuse interstitial lung disease in 1 of them.
The difference was statistically significant between group 1
and group 2 according to having at least one accompanying
chronic disease (21.5% vs. 9%, P=.01). Additionally, in com-
parison for having a lung disease, the difference was signifi-
cant between group 1 and group 2 (17% vs. 4.5%, P = .004).

Characteristics of Treatment Interventions

Time Spent on Counseling in Telemedicine vs. Traditional
Smoking Cessation Outpatient Clinic

The duration of each video counseling (for first and follow-up
meetings) was recorded using the Skype program in the tele-
medicine group. However, this parameter was not applicable
for traditional in-person first meetings in the doctor’s office
before the pandemic period (group 2). The data are summa-
rized in Table 2.

Treatment Choices

In group 1, the treatment choices consisted of varenicline
in 190 applicants and NRT for 10 applicants out of a total
200 applicants. None of the applicants in group 1 were fol-
lowed without pharmacological treatment. In group 2, the
uptake rates for varenicline and NRT were 52 (58.4%) and 33
(37.1%), respectively, among the 89 applicants who could be

Group 1 (n = 200) Group 2 (n = 134) P
20 + 3.83 (15-35) NA -
10 + 3.5 (5-20)* 5.3 £ 1.3 (5-10)** <.0071***

reached for follow-up visit via telephone call. The remaining
4 (4.5%) applicants in group 2 received no pharmacological
treatment in 2019.

Outcomes Related to Smoking Cessation Support Success
In group 1, follow-up visits were conducted with 172 out of
the total 200 applicants who had agreed to a smoking ces-
sation plan. The remaining 18 applicants were contacted at
least three times using the telephone numbers they provided
at the registration to the SCOPC but could not be reached (5
of them were found to have provided false numbers). At the
first follow-up visit, 124 of the applicants (62%) had suc-
cessfully quit smoking. Considering the 6-9-month follow-
up period, 24 applicants (13.9%) resumed smoking after
1-3 months. After excluding these 24 applicants who had
failed to quit smoking for at least 6 months, the treatment
success rate has reached 88 (44%) out of the total 200 appli-
cants. Theoretically, there would be two extreme scenarios
for treatment success if inaccessible 18 applicants could be
included in the cohort: 106 (%53) when all 18 were quitters,
44% when all 18 had failed to quit smoking, and the other
possibilities were between these two percentages.

The reasons for the failure to quit smoking were also recorded
in the routine questioning of relevant applicants. The main
issues, except the high desire of smoking due to a high level
of nicotine dependency, were listed as periodical traumatic
stress factors that interrupted the process, such as experienc-
ing COVID-19, having a family member diagnosed with or
died from COVID-19, and encountering unexpected work-
related problems.

Table 3. Multivariate Logistic Regression Analysis of Smoking Cessation Success and Independent Variables

Independent Variables

Age

Gender (female)
Reference: male

Chronic diseases: yes
Reference: no

Nicotine dependency (Fagerstrom)
Smoking history (pack-years)

Telemedicine group
Reference: routine care

Duration of follow-up meeting

*Multivariate logistic regression analysis.

Model 1
Odds ratio (95% CI)*
1.001 (0.974-1.029)
0.881 (0.388-1.998)

0.865 (0.420-1.782)

0.932 (0.840-1.035)
1.000 (0.986-1.015)
3.925 (2.073-7.435)

Model 2
Odds ratio (95% Cl)*
1.002 (0.975-1.030)
0.899 (0.395-2.046)

0.859 (0.416-1.772)

0.930 (0.838-1.033)
1.000 (0.986-1.015)
3.753 (1.938-7.266)

1.022 (0.940-1.112)
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In group 2, the success rate of smoking cessation support
was found to be 16.9% (15 patients) as they successfully
quit cigarette smoking and remain quitters. However, 12
applicants (13.4%) who initially quit smoking later relapsed,
and 62 applicants (69.7%) were unable to quit smoking.

Comparing the rate of applicants who successfully quit smok-
ing in group 1 and group 2 (88 or 44% vs. 15 or 16.9%,
respectively), the efficacy of telemedicine intervention for
smoking cessation support was significantly higher than that of
in-person intervention (P < .001). Furthermore, in the follow-
up assessments, the rate of quitters who relapsed and started
smoking again after at least 1-3 months of being smoke-free
was similar between the two groups with 24 applicants (12%)
in group 1 and 12 applicants (13.5%) in group 2.

Although there was a statistically significant difference in age,
gender, and the presence of accompanying disease between
the two groups, these parameters did not show a significant
effect on the treatment success rate in the logistic regression
analyses. Additionally, neither the presence of accompanying
chronic diseases nor the presence of the lung disease, nor the
number of accompanying chronic diseases had a significant
effect on the treatment success rate for smoking cessation.
Taking all the confounding parameters into consideration
in the statistical analyses, the smoking cessation rate in the
telemedicine group (group 1) was 3.9 times higher than that
in the traditional in-person group (group 2) (95% Cl, 2.073-
7.435) (Table 3). When we take into account the duration of
the follow-up meeting as a possible confounder in model 2,
it had no significant impact on the results.

DISCUSSION

The effectiveness of smoking cessation support provided in
the same outpatient clinic, both before and during the pan-
demic periods, using the traditional method or via telemedi-
cine was evaluated. The data revealed a notable advantage
for the remote technique, particularly in the context of the
pandemic. Discussing this result in relation to the procedure
beyond the pandemic conditions could provide valuable
insights for future implementations in ordinary circumstances.

A study aimed to evaluate Internet-based video counseling
for smoking cessation support, conducted just before the
pandemic with the goal of eliminating one of the key
obstacles—face-to-face clinic visits—revealed noninferiority
based on the similar efficacy results.'" However, due to the
lack of data obtained in comparison with no intervention
control or any behavioral smoking cessation intervention
other than telephone counseling (e.g., face-to-face), Tzelepis
et al' concluded in their Cochrane analysis that well-
structured studies were needed to determine whether real-
time video counseling increases smoking cessation rates.
While telemedicine has been suggested for post-pandemic
use due to its advantages, such as supporting the healthcare
system, improving patient-physician communication even
under protective measures, and reaching more patients,’? its
utility in different fields, including giving smoking cessation
support, should be investigated. Therefore, the results of the
recent study may offer valuable insight into this matter.
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Just before the pandemic, WHO released multidimensional
guidance for digital health with the aim of inspiring and influ-
encing future research efforts in digital applications.’® These
interventions can encompass various fields, including utiliz-
ing new technology to provide evidence-based information
and resources to tobacco users (e.g., applications, mobile
phones, Quitlines, social media), delivering brief cessation
advice in healthcare settings, offering telehealth services or
applications for users seeking cessation advice, enhancing
access to free or low-cost pharmacotherapy (e.g., cessation
medications and nicotine replacement therapies), and pro-
viding behavioral counseling.? A study on the Youth Quitline
service and the quitting behaviors of its users in Hong Kong
reported increases in the number of incoming calls and quit
rate among the participants during the COVID-19 pandemic.
Among participants, 43% mentioned the pandemic’s effect
on their motivation to quit, and 83% changed their smok-
ing habit during the pandemic.' Cumulative data support the
value of video counseling as a telemedicine approach, and
other devices are also under recent evaluation. Based on their
findings, Haluza and colleagues have suggested adding the
use of mobile applications (Apps) as the sixth “A” to the stan-
dard 5A strategy (Ask, Advice, Assess, Assist, and Arrange).'”
There appears to be potential in incorporating technological
methods as an option to smoking cessation programs.

The prevalence of smoking tends to increase from adoles-
cence into young adulthood. Fortunately, young adult smok-
ers often express interest in smoking cessation and are more
likely to make quit attempts compared to older adults.’
However, successful cessation in middle-aged and older adult
groups has been associated with factors like willpower and
comorbidities.’” In a recent study, it was observed that appli-
cants who received smoking cessation support before the
pandemic through traditional in-person face-to-face methods
were generally younger than those in the telemedicine group.
It's important to note that technology may not pose a bar-
rier to accessing healthcare services, as both groups included
participants ranging in age from 18 to their 60s. Furthermore,
there was no significant difference in success rates for quit-
ting smoking based on age.

A meta-analysis of studies published in Latin America on
quitting cigarette smoking through mobile health interventions
has underscored the need for further randomized controlled
studies, despite the promising results.’”® In the recent study,
data for the control group were retrospectively obtained from
the records of individuals who applied in-person for smoking
cessation support to the same outpatient clinic during the
prepandemic period. Synchronized randomization into the
control and telemedicine groups was not feasible due to the
necessity of implementing telemedicine as video counseling
during the pandemic, when the traditional method had to be
interrupted, as was the case in similar facilities. If telemedicine
had not been voluntarily implemented in the pulmonary
outpatient clinic,* it would not have been possible to continue
smoking cessation support. Under these circumstances, the
comparison can be considered acceptable, given that the
traditional control group provided data from the smoking
cessation support given during the prepandemic period
by the same team and structured process. Furthermore,
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the similarities in gender, smoking history, and nicotine
dependency scores between the telemedicine and control
groups allow for a reasonable comparison. Although the
presence of accompanying chronic disease (either general
or pulmonary) in the control group was much lower than in
the telemedicine group, it had no impact on the treatment
success rate.

In our hospital, there is only one outpatient clinic within the
pulmonary medicine department, and smoking cessation
support is provided by pulmonologists. Since the implemen-
tation of telemedicine via video conferencing for general pul-
monary diseases began in this department at the onset of the
COVID-19 pandemic, the experience gained from routine use
was subsequently applied to smoking cessation support. By
considering the results of the patient perspective study con-
ducted on the general patient population regarding telemedi-
cine, pulmonologists employed the same method to provide
smoking cessation support to applicants. The advantages of
this model for telemedicine, by the patients, include avoiding
travel and long waits at the hospital, saving time and energy,
receiving comfortable counseling with a physician about
their health issues, and being invited by the physician only
when necessary. Time has two aspects, one involving using
time efficiently by avoiding unnecessary hospital visits and
waiting in line for examination or evaluation of tests ordered
by the physician, while the other aspect involves allocating
sufficient time as needed for each applicant.’ Anastasi et al?°
reported that no parameter influenced the quit rate except
for the proportion of time spent delivering smoking cessa-
tion support. While there may be many confounding factors
influencing the success of smoking cessation support, the
primary principle appears to be allocating enough time, tai-
lored to the individual’s needs, to clearly identify the barriers
and available options. During a pandemic, physical presence
together can be challenging due to preventive measures and
the discomfort caused by communication while wearing PPE.
In the recent study, the mean duration of the first real-time
video counseling session was 20 minutes. This duration is
significantly longer than what would have been feasible for
in-person sessions during pandemic circumstances.

The follow-up visits to assess the success of the traditional
face-to-face method were conducted by telephone calls in
the recent study. The sole objective of these calls was to
retrospectively evaluate the quit rate in the traditional group.
The mean duration of these calls was approximately half of
the duration of the follow-up visits in the telemedicine group.
In terms of using telephone calls, the recent study highlights
a significant finding, revealing challenges in reaching
participants due to incorrect telephone numbers provided by
the participants themselves and a lack of response to repeated
calls. However, using telephone calls might serve as a viable
method throughout the whole process. Nevertheless, the
data was inconclusive regarding whether telemedicine was
superior to counseling for cessation support via telephone.
Richter and colleagues reported a higher rate of prescription
drug usage for cessation support in the telemedicine group
and suggested this method for relatives and friends.?" Another
study that evaluated the impact of adding telephone-based
smoking cessation counseling, incorporating lung cancer
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screening, did not show an increase in 12-month cessation
rates compared to providing written information.??> While
acknowledging methodological limitations, Tzelepis et al'?
found no difference between real-time video counseling and
telephone counseling for smoking cessation.

Recent findings from a meta-analysis of studies in Latin
America have shown promising results for technology-based
smoking cessation interventions, including telemedicine
and mobile health services. The need for additional
support through long-term studies has been emphasized.'®
In a randomized controlled study that assessed the impact
of incorporating telemedicine into mobile interventions
supporting psychopharmacological treatments, telemedicine
demonstrated a greater contribution to achieving a 1-year
cessation rate compared to psychopharmacological treatment
alone.”? Tobacco addiction treatment was administered
using either Varenicline or NRT, depending on the available
treatments, both the traditional in-person and telemedicine
methods.  Pharmacological treatment was typically
prescribed following structured counseling, whether through
telemedicine or in-person. It is not possible to conclude
that telemedicine favored one method over the other, as the
choice of medication was primarily based on the available
drug options provided by MoH during the respective periods.

At the onset of the COVID-19 pandemic, smoking cessation
support was immediately suspended due to the urgent need
to combat a novel, highly contagious, and potentially fatal
infection. On the other hand, subsequently, the importance
of quitting smoking has been shown in relation to the higher
severity of COVID-19 in smokers and the increased risk of
contagion from smoking, and the necessity of continuing
smoking cessation support has been highlighted.?* Since the
high risk of contagion was the main concern about giving this
support face-to-face at traditional in-person circumstances,
telemedicine emerged as one of the alternatives that allows
both remote and interactive counseling without time
constraints. The acceptance of this technological novel
approach requires favorable data from relevant studies. The
results of a study on using telemedicine for smoking cessation
support in cancer patients at the onset of the COVID-19
pandemic revealed a higher ratio of attendance to the
appointment and acceptable effectiveness of telemedicine.’
The protocols for appointments and video counseling in the
recent study were similar to those in this study. In a recent
study, using video counseling for smoking cessation support
was found to be effective and non-inferior to the traditional
in-person method. Furthermore, the success rate in quitting
smoking was 3.9 times higher in the telemedicine group
compared to the traditional in-person method.

In a randomized controlled multicenter study conducted
before the COVID-19 pandemic, Nomura and colleagues
compared the effectiveness of two methods: telemedicine
via video counseling and standard face-to-face counsel-
ing for cigarette cessation support. They found that the two
groups were similar in terms of initial nicotine dependency
scores and withdrawal symptoms at the 9th and 12th weeks.
Telemedicine was shown to be non-inferior to the traditional
face-to-face counseling in terms of success in cessation rates."
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In the recent study, the ratio of applicants who quit cigarette
smoking was higher in the telemedicine group, and the tele-
medicine technique was not inferior to the traditional standard
face-to-face group as long-term relapse rates were similar.

An important result of the recent study was the reasons for the
failure to quit of smoking. Although the most frequent reason
was a high desire to smoke related to a high level of nico-
tine dependency, as expected, other reasons included stress
factors such as receiving a COVID-19 diagnosis, either for
oneself or a family member, and the loss of a relative due to
COVID-19. These findings underscore the importance of fur-
ther studying pandemic-specific psychological support that
can be provided through telemedicine. This data might also
prove useful in dealing with extraordinary conditions that
affect many people in the future.

There are some limitations to be mentioned in the recent
study. Firstly, the study was conducted in one smoking cessa-
tion clinic, which might limit the generalizability of the find-
ings. Second, there might be some unobserved variability due
to unmeasured variables, such as income. Thirdly, the baseline
characteristics of the intervention and control groups differed
in terms of age and gender; however, we took into account the
possible confounding effect of these variables by using multi-
variable logistic regression in the statistical analysis.

Although there may be many confounding factors related to
the success of smoking cessation support, the main princi-
ple appears to involve sparing enough time, which may be
defined as necessary on an individual basis, to clearly iden-
tify the situation consisting of barriers and options. During
a pandemic, it is almost unfeasible to be physically present
together for extended durations due to preventive measures.
Nevertheless, discomfort can arise from communication
under PPE. Additionally, using remote methods after the
pandemic period can be an effective option for the smok-
ers eager to quit living far from the healthcare units or being
incapable of traveling there for initial evaluation and con-
trol visits. Since immediate systematic physical examination
and laboratory testing might not be obligatory for individuals
seeking smoking cessation support, telemedicine appears to
be a reasonable option for comprehensive video counsel-
ing in this healthcare service. However, further studies are
needed to collect more data on the effectiveness and wide-
spread applicability of telemedicine, as well as to address any
disadvantages and their solutions in instructing technological
approaches to smoking cessation support.

Since telemedicine is a novel healthcare method, it is impor-
tant to discuss relevant terminology, and the acceptance or
rejection of these terms should be based on profit and loss
evaluations, considering social aspects as well. From this
perspective, suggested terms for smoking cessation support
provided through telemedicine could be “tele-cessation” or
“e-cessation.” While the latter may evoke associations with
a harmful tobacco product (e-cigarette), it can also represent
both a technological approach and the need for cessation
from other tobacco products as well.

Ethics Committee Approval: This study was approved by the Ethics
Committee of Pamukkale University (approval number: E-60116787-
020-61735; date: 08.06.2021).

Metin et al. Smoking Cessation Support via Video Counseling

Informed Consent: The data was retrieved retrospectively from the
patient files, which included informed consent obtained routinely
during the initial interviews. Written consent was obtained for the
traditional group, while verbal consent was obtained for the tele-
medicine group.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — G.A.; Design — G.A.,, MM.;
Supervision — G.A.; Resources — M.M., S.K.; Materials - M.M., S.K.;
Data Collection and/or Processing — G.A., M.M., SK., K.O.; Analysis
and/or Interpretation — K.O., G.A.; Literature Search — G.A., M.M.;
Writing — G.A., M.M., S.K.; Critical Review — K.O.

Declaration of Interests: The authors have no conflicts of interest to
declare.

Funding: This study received no funding.

REFERENCES

1. World Health Organization (WHO). WHO Director-General’s
opening remarks at the media briefing on COVID-19 - 11 March
2020. Available at: https://www.who.int/director-general/spe
eches/detail/who-director-general-s-opening-remarks-at-the-m
edia-briefing-on-covid-19---11-march-2020. (Accessed 13 May,
2023).

2. Hollander JE, Carr BG. Virtually perfect? Telemedicine for
Covid-19. N Engl ] Med. 2020;382(18):1679-1681. [CrossRef]

3.  Bashshur R, Doarn CR, Frenk JM, Kvedar JC, Woolliscroft JO.
Telemedicine and the COVID-19 Pandemic, lessons for the
future. Telemed | E Health. 2020;26(5):571-573. [CrossRef]

4. Bostan P Cetin N, Altinisik G. A retrospective assessment of
the continuous health care provided to COVID-19 patients con-
sulted via videoconference. Thorac Res Pract. 2023;24(1):14-
21. [CrossRef]

5. Vardavas Cl, Nikitara K. COVID-19 and smoking: a systematic
review of the evidence. Tob Induc Dis. 2020;18:20. [CrossRef]

6. Patanavanich R, Glantz SA. Smoking is associated with
COVID19 progression: a meta-analysis. Nicotine Tob Res.
2020;22(9):1653-1656. [CrossRef]

7. World Health Organization (WHO). Report on the Global
Tobacco Epidemic: Offer Help to Quit Tobacco Use. Available
at: https://www.who.int/publications/i/item/WHO-NMH-PN
D-2019.5#. (Accessed 13 May, 2023).

8. Ahluwalia IB, Myers M, Cohen JE. COVID-19 pandemic: an
opportunity for tobacco use cessation. Lancet Public Health.
2020;5(11):e577. [CrossRef]

9. Kotsen C, Dilip D, Carter-Harris L, et al. Rapid scaling up of
telehealth treatment for tobacco-dependent cancer patients dur-
ing the COVID-19 outbreak in New York City. Telemed | E
Health. 2021;27(1):20-29. [CrossRef]

10. Jandoo T. WHO guidance for digital health: what it means for
researchers. Digit Health. 2020,;6:2055207619898984. [CrossRef]

11. Nomura A, Tanigawa T, Muto T, et al. Clinical efficacy of
telemedicine compared to face-to-face clinic visits for smoking
cessation: multicenter open-label randomized controlled non-
inferiority trial. /| Med Internet Res. 2019;21(4):e13520.
[CrossRef]

12. Tzelepis F Paul CL, Williams CM, et al. Real-time video
counseling for smoking cessation. Cochrane Database Syst Rev.
2019;2019(10):CD012659. [CrossRef]

13. Vidal-Alaball ], Acosta-Roja R, Pastor Herndndez N, et al.
Telemedicine in the face of the COVID-19 pandemic. Aten Pri-
maria. 2020;52(6):418-422. [CrossRef]

14. Ho LLK, Li WHC, Cheung AT, et al. Impact of COVID-19 on
the Hong Kong Youth Quitline Service and Quitting Behaviors


https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1056/NEJMp2003539
https://doi.org/10.1089/tmj.2020.29040.rb
https://doi.org/10.5152/ThoracResPract.2023.22058
https://doi.org/10.18332/tid/119324
https://doi.org/10.1093/ntr/ntaa082
https://www.who.int/publications/i/item/WHO-NMH-PND-2019.5#
https://www.who.int/publications/i/item/WHO-NMH-PND-2019.5#
https://doi.org/10.1016/S2468-2667(20)30236-X
https://doi.org/10.1089/tmj.2020.0194
https://doi.org/10.1177/2055207619898984
https://doi.org/10.2196/13520
https://doi.org/10.1002/14651858.CD012659.pub2
https://doi.org/10.1016/j.aprim.2020.04.003

Thorac Res Pract. 2024; 25(3): 121-129

15.

16.

17.

18.

19.

of its Users. Int ] Environ Res Public Health. 2020;17(22):8397.
[CrossRef]

Haluza D, Saustingl M, Halavina K. Perceptions of practitioners
on telehealth and app use for smoking cessation and COPD
care-an exploratory study. Medicina (Kaunas). 2020;56(12):698.
[CrossRef]

Centers of Diseases Control and Prevention (Centers for Disease
Control and Prevention (U.S.)). Vital Signs: current cigarette
smoking among adults aged > 18 years-U.S. MMWR Morb Mor-
tal Wkly Rep. 2009;2010:1135-1140. Available at: https://ww
w.cdc.gov/mmwr/preview/mmwrhtml|/mm5935a3.htm.
(Accessed 13 May, 2023).

Kim Y, Lee JS, Cho WK. Factors associated with successful
smoking cessation according to age group: findings of an
11-year Korea National Survey. Int ] Environ Res Public Health.
2021;18(4):1576. [CrossRef]

Cartujano-Barrera F Rodriguez-Bolafios R, Arana-Chicas E,
et al. Smoking cessation mobile interventions in Latin America:
a yystematic review. Hisp Health Care Int. 2022;20(2):122-132.
[CrossRef]

Altinisik Ergur G, Nuhoglu S, Cobanoglu C, Sengul M, Ery-
ildiz N, Ergur A. The patient perspective of telemedicine in the

20.

21.

22.

23.

24.

Metin et al. Smoking Cessation Support via Video Counseling

context of COVID-19 pandemic. Bull Sci Technol Soc.
2022;42(1-2):39-53. [CrossRef]

Anastasi N, Lusher ), Chandler C. Proportion of time spent
delivering support predicts stop smoking advisor quit rate
independently of training, experience, and education. / Smok
Cessat. 2018;13(1):18-25. [CrossRef]

Richter KP Shireman TI, Ellerbeck EF et al. Comparative and
cost effectiveness of telemedicine versus telephone counseling
for smoking cessation. | Med Internet Res. 2015;17(5):e113.
[CrossRef]. Erratum in: / Med Internet Res. 2015;17(6):e124.
(https://doi.org/10.2196/jmir.4642)

Tremblay A, Taghizadeh N, Huang J, et al. A randomized
controlled study of integrated smoking cessation in a lung can-
cer screening program. J/ Thorac Oncol. 2019;14(9):1528-1537.
[CrossRef]

Mussulman L, Ellerbeck EF Cupertino AP et al. Design and
participant characteristics of a randomized-controlled trial of
telemedicine for smoking cessation among rural smokers. Con-
temp Clin Trials. 2014,38(2):173-181. [CrossRef]

Algahtani JS, Aldhahir AM, Oyelade T, Alghamdi SM,
Almamary AS. Smoking cessation during COVID-19: the top
to-do list. NPJ Prim Care Respir Med. 2021;31(1):22. [CrossRef]

129


https://doi.org/10.3390/ijerph17228397
https://doi.org/10.3390/medicina56120698
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5935a3.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5935a3.htm
https://doi.org/10.3390/ijerph18041576
https://doi.org/10.1177/15404153211020410
https://doi.org/10.1177/02704676221094735
https://doi.org/10.1017/jsc.2016.28
https://doi.org/10.2196/jmir.3975
https://doi.org/10.1016/j.jtho.2019.04.024
https://doi.org/10.1016/j.cct.2014.04.008
https://doi.org/10.1038/s41533-021-00238-8

Abstract

130

Thorac Res Pract. 2024; 25(3): 130-135 DOI: 10.5152/ThoracResPract.2024.23110

Original Article

Latent Tuberculosis Infection Management in Solid Organ
Transplantation Recipients: A National Snapshot

Aylin Ozgen Alpaydin'®, Tuba Yeter Turung?®, Vildan Avkan-Oguz*®, Fiisun Oner-Eyiiboglu*®,

Elif Titkenmez-Tigen*®, imran Hasanoglu*®Giile Aydin’®, Yasemin Tezer-Tekce®®, Seniha Senbayrak’®,

Filiz Kizilates'°®, Adalet Altunsoy Aypak''®, Sibel Altunisik-Toplu'®, Pinar Ergen*®, Behice Kurtaran'*®
Meltem Isikgoz Tasbakan™®, Aysegiil Yildinm'°®, Serkan Yildiz'7®, Kenan Caliskan'®®, Ebru Ayvazoglu®,
Ender Dulundu®®, Ebru Sengiil Seref Parlak?!®, Irem Akdemir’®, Melih Kara?2, Sinan Tiirkkan*®

Kiibra Demir-Onder**®, Ezgi Yenigiin®'®, Ash Turgut>®, Sabahat Alisir Ecder%@, Saime Payda§27®/

Tansu Yamazhan'®, Tufan Egelizgé, Riya Ozelsancak??®, Arzu Velioglu**®, Mehmet Kilic?'®, Alpay Azap’®,
Erdal Yekeler2®, Tugrul Cakir**®, Yasar Bayindir'>®, Asiye Kanbay“&, Ferit Kuscu'*®,

Kemal Osman Memikoglu’®, Nazan Sen®®, Erhan Kabasakal'®®, Giilden Ers6z>®

"Department of Pulmonary Diseases, Dokuz Eyliil University Faculty of Medicine, Izmir, Turkiye

2Department of Infectious Diseases and Clinical Microbiology, Baskent University Adana Teaching and Research Hospital, Adana, Ttrkiye
*Department of Infectious Diseases and Clinical Microbiology, Dokuz Eyliil University Faculty of Medicine, Izmir, Tiirkiye
“Department of Pulmonary Diseases, Baskent University Faculty of Medicine, Ankara, Turkiye )

*Department of Infectious Diseases and Clinical Microbiology, Marmara University Faculty of Medicine, Istanbul, Ttrkiye
®Department of Infectious Diseases and Clinical Microbiology, Yildirim Beyazit University, Ankara City Hospital, Ankara, Tiirkiye
’Department of Infectious Diseases and Clinical Microbiology, Ankara University Faculty of Medicine Ankara, Ttrkiye
SDepartment of Infectious Diseases and Clinical Microbiology, Yiiksek Ihtisas Training and Research Hospital, Ankara City Hospital,
Ankara, Turkiye .

‘Department of Infectious Diseases and Clinical Microbiology, Haydarpasa Numune Training and Research Hospital, Istanbul, Ttrkiye
°Department of Infectious Diseases and Clinical Microbiology, Antalya Education and Research Hospital, Antalya, Turkiye
""Department of Infectious Diseases and Clinical Microbiology, Ankara Numune Training and Research Hospital, Ankara, Ttrkiye
2Department of Infectious Diseases and Clinical Microbiology, In6nii University Faculty of Medicine, Malatya, Turkiye
“Department of Infectious Diseases and Clinical Microbiology, Medeniyet University Goztepe Training and Research Hospital,
Istanbul, Turkiye

“Department of Infectious Diseases and Clinical Microbiology, Cukurova University Faculty of Medicine, Adana, Tirkiye
>Department of Infectious Diseases and Clinical Microbiology, Ege University Faculty of Medicine, Izmir, Ttrkiye

°Department of Tuberculosis, Ministry of Health, General Directorate of Public Health, Ankara, Tiirkiye

”Department of Nephrology, Dokuz Eylil University Faculty of Medicine, Izmir, Turkiye

®Department of General Surgery, Baskent University Adana Teaching and Research Hospital, Adana, Tirkiye

“Department of General Surgery, Bagkent University Faculty of Medicine, Ankara, Tiirkiye

2Department of General Surgery, Marmara University Faculty of Medicine, Istanbul, Ttrkiye

“'Department of Pulmonary Diseases, Ankara City Hospital, Ankara, Turkiye )

22Department of General Surgery, Health Science University Haydarpasa Numune Training and Research Hospital, Istanbul, Tiirkiye
2Department of Pulmonary Surgery, Yiiksek lhtisas Training and Research Hospital, Ankara, Turkiye

2Department of Infectious Diseases and Clinical Microbiology, Health Science University Antalya Education and Research
Hospital, Antalya, Turkiye

2Department of Nephrology, Inoni University Faculty of Medicine, Malatya, Tiirkiye .

2Department of Nephrology, Medeniyet University Goztepe Training and Research Hospital, Istanbul, Turkiye

¥Department of Nephrology, Cukurova University Faculty of Medicine, Adana, Tirkiye

2Department of General Surgery, Dokuz Eylil University Faculty of Medicine, Izmir, Tirkiye

»Department of Nephrology, Baskent University, Adana Teaching and Research Hospital, Adana, Tirkiye

Department of Nephrology, Marmara University Faculty of Medicine, Istanbul, Tiirkiye

*'Department of General Surgery, Yildirim Beyazit University Faculty of Medicine, Ankara, Tiirkiye

*2Department of Chest Surgery, Yiiksek Ihtisas Training and Research Hospital, Ankara, Tiirkiye

3Department of General Surgery, Antalya Education and Research Hospital, Antalya, Tiirkiye )

3#Department of Pulmonary Diseases, Medeniyet University Goztepe Training and Research Hospital, Istanbul, Tirkiye
*Department of Pulmonary Diseases, Cukurova University Faculty of Medicine, Adana, Tirkiye

*Department of Infectious Diseases and Clinical Microbiology, Mersin University Faculty of Medicine, Mersin, Tiirkiye

Cite this article as: Ozgen Alpaydin A, Yeter Turung T, Avkan-Oguz V, et al. Latent tuberculosis infection management in solid organ
transplantation recipients: A national snapshot. Thorac Res Pract. 2024;25(3):130-135.

OBJECTIVE: Latent tuberculosis infection (LTBI) screening is strongly recommended in the pre-transplant evaluation of solid organ
transplant (SOT) recipients, although it remains inadequate in many transplant centers. We decided to investigate pre-transplant TB risk
assessment, LTBI treatment, and registry rates in Turkiye.

MATERIAL AND METHODS: Adult SOT recipients who underwent tuberculin skin test (TST) and/or interferon-gamma release test (IGRA)
from 14 centers between 2015 and 2019 were included in the study. An induration of =5 mm on TST and/or probable/positive IGRA
(QuantiFERON-TB) was considered positive for LTBI. Demographic features, LTBI screening and treatment, and pre-/post-transplant TB
history were recorded from the electronic database of transplantation units across the country and pooled at a single center for a unified
database.

RESULTS: TST and/or IGRA were performed in 766 (33.8%) of 2266 screened patients most of whom were kidney transplant recipients
(n =485, 63.4%). LTBI screening test was positive in 359 (46.9%) patients, and isoniazid was given to 203 (56.5%) patients. Of the
patients treated for LTBI, 112 (55.2%) were registered in the national registry, and 82 (73.2%) completed the treatment. Tuberculosis
developed in 6 (1.06%) of 563 patients who were not offered LTBI treatment.
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CONCLUSION: We determined that overall, only one-third of SOT recipients in our country were evaluated in terms of TB risk, only 1 of
the 2 SOT recipients with LTBI received treatment, and half were registered. Therefore, we want to emphasize the critical importance of pre-
transplant TB risk stratification and registration, guided by revised national guidelines.

KEYWORDS: Solid organ transplantation, tuberculosis, latent tuberculosis infection, interferon-gamma release test, tuberculin skin test
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INTRODUCTION

Tuberculosis (TB) is still one of the world’s most predomi-
nant infectious causes of morbidity and mortality since the
18th century when TB became epidemic in Western Europe.!
According to the World Health Organization data, 20 million
people developed TB and 1.5 million people died from TB in
2020, thus TB has become the second leading cause of infec-
tious killer after COVID-19.2

Tuberculosis risk is increased in immunosuppressive condi-
tions. Solid organ transplant (SOT) recipients have a 20-74
times increased risk of active TB.>* The pooled prevalence of
post-transplant active TB was estimated at 3%° and in cohort
studies the overall median incidence has been reported
as 2.37% (0.05%-13.27%) with higher incidences in
endemic regions.® Tuberculosis incidence has been reported
15/100000 for Turkiye in 20207 and TB prevalence in SOT
was found to be 3.2% in a recent meta-analysis conducted
in 4553 Turkish SOT recipients.® Since TB-related morbid-
ity and mortality in SOT recipients are high, prevention and
early recognition of TB infection is critical. There have been
TB consensus guidelines for a long time; however, the diag-
nosis and management of LTBI have not been mentioned in
a separate section detailed with brief recommendations.®'°

SOTprocedure, started in 1975 in Tirkiye; however, routine
pretransplant TB risk screening protocol has been established
recently, therefore we aimed to investigate the practice in
latent TB infection (LTBI) screening in SOT recipients and
donors as well as posttransplant follow-up, registry rates, and
TB prevalence in a given period in Tirkiye.

MATERIAL AND METHODS

We conducted a retrospective descriptive study includ-
ing 14 centers (36 clinics) from different regions of Tirkiye
and reviewed the data of all registered adult (age >18 years/
old) SOT recipients. Patients who had undergone pretrans-
plant LTBI screening with tuberculin skin test (TST) and/or

Main Points

e  Pretransplant tuberculosis (TB) screening is important to
avoid post-transplant TB infection-related morbidity and
mortality in solid organ transplant (SOT) recipients.

e There are efficient laboratory tests for determining latent
tuberculosis infection (LTBI).

e Although guidelines recommend screening and treat-
ment of LTBI, compliance rates to recommendations are
not as desired depending on the pretransplant procedures
of the transplantation center and transplanted organs.

e Latent tuberculosis infection screening and treatment in
SOT recipients should be re-evaluated by national guide-
lines and tracked by registration.

Revision Requested: December 26, 2023
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Last Revision Received: January 7, 2024

interferon-gamma releasing assay (IGRA) between January
2015 and December 2018 were included in the study. The
study was approved by the Ethics Cmmittee of Dokuz Eyliil
University (September 4, 2014, 2014/28-13). An informed
consent form is not required due to the fact that it is a retro-
spective study.

Demographic characteristics and TB risk factors, pre/post-t
ransplantation TB history, and LTBI screening procedure were
recorded from the electronic database of each transplantation
unit and combined for a nationwide united database. The
findings were also checked with the national registry of the
national “Ministry of Health, General Directorate of Public
Health, and Department of Tuberculosis.”

Latent Tuberculosis Infection Diagnosis

Tuberculin Skin Test
Tuberculin skin test was performed in standard procedure
and interpreted 48/72 hours after the administration.

Interferon Gamma Releasing Assay

Interferon-gamma releasing assay was performed in registered
laboratories nationwide with a commercial kit approved by
the Ministry of Health.

An induration of >5 mm on TST and/or probable and positive
IGRA (QuantiFERON TB) was considered positive for LTBI.

Diagnosis of Tuberculosis

Solid organ transplant recipients with posttransplant TB were
identified, and posttransplant TB prevalence was calculated.
Patients with symptoms, signs, and radiological findings
(cavities, consolidation, bronchopneumonia, lymphadenopa-
thy) suggestive of active TB infection whose microbiological
specimens were positive for acid-fast bacilli and/or have a
histopathological diagnosis of caseating granuloma were
considered to have TB.

Latent Tuberculosis Infection Indications and Treatment
Protocols

Either an induration of 25 mm on TST and/or probable and
positive IGRA (QuantiFERON TB) was considered positive
for LTBI. A standard LTBI treatment protocol with isoniazid
given daily for 9 months was considered unless SOT recipi-
ents have received a prior adequate course of LTBI or active
TB treatment.

Statistical Analysis

Data were analyzed with the Statistical Package for the Social
Sciences version 24.0 (IBM Corp., Armonk, NY, USA). Data
were expressed as mean and standard deviation or median
and minimum-maximum values according to the distribu-
tion of the data. Nonparametric variables were compared by
Mann-Whitney U-test, and categorical data were evaluated
by chi-square or Fisher’s exact test. A P-value of <.05 was
considered significant.
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Results

For the given period, 2266 SOT recipients from 14 centers
and 2 participants from the Ministry of Health were included.
Tuberculin skin test and/or IGRA were administered to 766
(33.8%) of them (Figure 1). The pretransplant LTBI screening
rate ranged between 2.2% and 100% depending on the trans-
plantation center. Within these 766 patients, most of them
were kidney transplant recipients (n = 485, 63.4%). Males
were predominant and mean ages ranged from 35.6 to 51.0
according to donated organs (P = .023) (Table 1). Among the
factors associated with the likelihood of active TB risk, prior
contact with an active TB patient was observed in 23 (3.0%),
while fibrotic lesions compatible with LTBI were found in 84
(10.9%). Demographic and clinical features of the patients
according to donated organs are shown in Table 1.

The pretransplant LTBI screening test positivity rate was
46.9% (minimum 31.1%-maximum 83.3%), and TST was
the most preferred method for screening. Latent tuberculo-
sis infection screening tests were most frequently applied in
heart transplantation recipients (83.3%), although none were
offered treatment (Table 2).

Isoniazid (INH) was the treatment choice for LTBI treatment
and was given to more than half of the screened patients
(60.8%). Half of them (n = 104, 51.2%) started treatment on

Alpaydin et al. Latent Tuberculosis Infection and Solid Organ Transplantation

the post-transplant first day. National registry notification for
LTBI treatment was only performed for half of the patients
(n =112, 55.2%). Most of the patients to whom LTBI was
offered completed the treatment (n = 82, 73.2%) (Table 3).

Among the study population, posttransplant TB was observed
in 6 (1.06%) patients, 3 of these patients had risk factors for
TB, and only two had LTBI screening but had not received
LTBI treatment despite being positive.

DISCUSSION

The risk of TB infection as well as TB-related and SOT-related
morbidity is increased in SOT recipients. There are exist-
ing guidelines for pretransplant screening in SOT recipients
to reduce the risk of TB disease in SOT recipients and LTBI
screening and treatment is recommended for transplant
candidates and recipients considered at high risk of TB."'""?
In Turkiye, a section for SOT recipients has recently been
added to the national “Tuberculosis Diagnosis and Treatment
Directory.” Therefore, we aimed to investigate the practice
for LTBI screening and treatment in SOT recipients and can-
didates across Turkiye.™

We evaluated 766 patients among 2666 SOT recipients to
whom TST and/or IGRA were administered, representing
one-third of the SOT recipients. Most of them were kidney

Table 1. Demographic and Clinical Features of the Study Population According to Donated Organ

Characteristics n (%) Kidney (n = 485)  Liver (n = 206) Lung (n = 45) Heart (n = 30) Total (n = 766)
Age (mean = SD) 40.9 = 13.1 51.0+13.2 47.4 £12.1 35.6+£9.0 43.8 £13.7
Gender (male) 317 (65.4) 141 (68.4) 38 (84.4) 26 (86.7) 522 (68.1)
Donor source (living) 363 (74.8) 130 (63.1) - - 493 (64.4)
Prior tuberculosis exposure 11 (2.3) 8(3.9) 4 (8.9) - 23 (3.0)
LTBI radiological evidence 15 (3.1) 24 (11.7) 45 (100) - 84 (10.9)

LTBI, latent tuberculosis infection.

Table 2. Latent Tuberculosis Infection Screening Test Application and Positivity Rates According to Donated Organ

Positive Test/Applied Test

LTBI Screening Test n (%) Kidney (n = 485)  Liver (n = 206) Lung (n = 45) Heart (n = 30) Total (n = 766)
TST 181/400 (45.3) 103/147 (70.1) - 24/29 (82.7) 308/576 (53.9)
QuantiFERON-TB 12/55 (21.8) 8/17 (47.1) 14/45 (31.1) = 34/117 (29.0)
TST and QuantiFERON-TB 7/30 (23.3) 9/42 (21.4) - 1/1 (100) 17/73 (23.3)

Total 200/485 (41.2) 120/206 (58.3) 14/45 (31.1) 25/30 (83.3) 359/766 (46.9)

LTBI, latent tuberculosis infection; SOT, solid organ transplantation; TB, tuberculosis; TST, tuberculin skin test.

Table 3. Latent Tuberculosis Infection Treatment Offer, Registration, and Completion Rates According to the Donated
Organs

LTBI Treatment Kidney (n = 485) Liver (n = 206) Lung (n = 45) Heart (n = 30) Total (n = 766)
Recommendation 159/200 (79.5) 36/120 (30.0) 8/14 (57.1) - 203/334 (60.8)
Notification to national registry 94/159 (59.1) 12/36 (33.3) 6/8 (75.0) - 112/203 (55.2)
Completion 70/159 (44.0) 7/36 (19.4) 5/8 (62.5) - 82/203 (40.4)

LTBI, latent tuberculosis infection.
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transplant recipients due to more kidney transplantations
than others. Males were predominant and the mean age was
43.8 £ 13.7, heart and kidney transplant recipients were the
youngest. In a review that evaluated a total of 187 studies
from 1998 to 2016, 2082 cases of TB after SOT have been
identified. The median age was 45, males, and kidney trans-
plantations were predominant.® In another systematic review
and meta-analysis examined the pooled prevalence of active
TB after transplantation, no difference between the mean/
median age of transplant recipients across the countries.”

Among the factors associated with the likelihood of active TB
risk, prior contact with an active TB patient was observed in
23 (3.0%), while fibrotic lesions compatible with LTBI were
found in 84 (10.9%). In a study of 1097 kidney transplant
patients, post-transplant TB incidence was reported as 2.1%,
and previously healed TB on chest radiograph Relative rate
8.71, 95% CI 1.00-75.84, P = .05) was found as a significant
pre-transplant risk factor for post-transplant TB on multivari-
ate analysis." Documentation of a detailed history including
exposure to individuals with active TB in the household or
workplace, prior TST results, and prior active TB is strongly
recommended in the consensus reports.'

Post-transplant TB mostly develops from reactivation of latent
TB infection, acquired primary infection has been reported
in a small number of cases and donor-derived TB constitutes
<5% of all TB cases.®" Therefore, LTBI screening has criti-
cal importance and all transplant candidates including those
with a history of vaccination with Bacillus Calmette-Guerin
(BCG) should be screened. Tuberculin skin test and IGRAs
have been used for this procedure; TST is the main diagnos-
tic method recommended, however, IGRA tests may be the
choice especially in countries endemic for TB and prior his-
tory of BCG vaccination as IGRA results are specific to M.
tuberculosis antigens. Interferon-gamma releasing assay tests
also have been shown to be more sensitive than end-stage
renal disease or advanced liver disease, due to their high
specificity.'®'” Both tests may have false—negative or inde-
terminate results due to immunosuppressive drugs and some
experts recommend using both TST and IGRA in high risk to
maximize the sensitivity.’®' False negative results for TST are
partly due to anergy related to end-stage organ disease and
only 20% to 50% of active TB disease have been reported to
have a positive TST before transplantation.'>* False—positive
TST is mostly associated with prior vaccination with BCG or
infection with other non-tuberculous mycobacteria.?' In our
study, the LTBI screening rate was in a wide range, however,
it was relatively low overall (33.8%). Tuberculin skin test was
the most frequently applied method due to cost and feasi-
bility issues. The patients who developed posttransplant TB
had not been given LTBI treatment despite two of them being
positive.

Lung transplantation candidates were the ones with the low-
est LTBI laboratory test positivity rates (31.1%) to whom
57.1% were offered LTBI treatment, while heart transplanta-
tion recipients were the most (83.3%), although none were
offered treatment. Lung transplant recipients have been
reported to have a greater risk of active TB, compared to other
SOT recipients,®? therefore LTBI treatment should be strictly
administered in lung transplantation. More than half of the
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liver transplant candidates also had positive test results, how-
ever only one-third were offered LTBI treatment. Overall, LTBI
screening test positivity was relatively high (46.9%) due to the
heterogeneity of donated organs and the multicenter design.
In another single-center study conducted on liver transplant
recipients in Turkiye, a lower rate of 25.9% was reported.??

A positive TST and/or IGRA test demonstrates the presence
of LTBI; however, a negative test does not exclude LTBI.
Therefore, guidelines recommend screening all transplant
candidates for TB by careful epidemiologic history, physical
exam, and chest X-ray or thorax computed tomography, as
well as TST or IGRA testing. A positive TST or IGRA should
be considered for LTBI treatment after excluding active TB.
Transplant candidates who have had recent exposure to a
case of active TB and/or radiographic evidence of untreated
TB are also recommended to be considered for LTBI treatment
even in the case of indeterminate or negative TST or IGRA
tests. Since donor-derived TB cases have been reported, all
living donors should be screened, and transplant recipients
who have received an organ from a donor with a positive TST
should be offered."

Although some cohorts defined that TB could still develop
after treatment?**?> recent evidence supports that LTBI treat-
ment significantly reduces the incidence of TB reactivation in
transplant recipients.?® Isoniazid is the first-choice drug used
for LTBI treatment; however, isoniazid-related hepatotoxic-
ity is the main factor restricting the widespread use of INH,
and only a quarter of SOT recipients have been reported to
undergo LTBI treatment. There are studies reporting the safety
of LTBI treatment with INH in liver transplant recipients;
however, hepatotoxicity, drug interactions, and relatively
low compliance rates of liver transplant recipients restrict
implementation.?””?® Recent guidelines recommend starting
LTBI treatment after transplantation in decompensated cir-
rhosis.”® In our study, the overall LTBI treatment recommen-
dation was 60.8%, with the least (30.0%) in liver transplant
recipients. Considering the risks of LTBI treatment might out-
weigh the benefits may be the reason for the low LTBI treat-
ment recommendation rates in our study. Compliance of the
liver transplant recipients was the lowest (19.4%), compat-
ible with previous studies, and was the best in lung trans-
plant recipients (62.5%) in our study. The compliance in lung
transplant recipients may be better due to strict pulmonary
disease follow-ups. Overall, LTBI treatment was completed
in less than half of the patients, with a low compliance rate
compatible with previous studies from different countries.???
The reasons for these low completion rates might be listed as
lost to follow-up, LTBI treatment-related adverse events, not
applying to the dispensaries, etc. Latent tuberculosis infection
treatment notification rates to the national registry were also
lower than expected.

A separate section has been prepared for SOT recipients in
the national TB diagnosis and treatment guidelines recom-
mending LTBI screening for SOT recipients and donors after
this study was terminated.*°

One of the limitations of the study was that IGRAs had been
studied in different centers with different commercial tests, but
all the commercial kits were approved by national authorities.
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Another limitation is that TST was applied and evaluated by
different practitioners in different centers. However, when we
look at the results in the national data network, we think that
both TST and IGRA applications comply with the standards.
The lack of LTBI screening or registration for donors was also
a limitation. Routine administration of the BCG vaccine may
also have influenced some TST results.

CONCLUSION

We found that approximately one-third of SOT recipients
have been screened for LTBI depending on the pretransplant
procedures of the transplantation center and transplanted
organs. Laboratory tests were positive in half of the patients;
however, LTBI treatment rates were different according to
the donated organ between 30.0%-79.5%, and half of them
were not registered. LTBI treatment completion rates were
also relatively low, which might also be related to untracked
processes caused by unregistered applications. All these find-
ings indicate that LTBI screening and treatment in SOT recipi-
ents are inadequate and should be re-evaluated considering
national recommendations.
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