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Original Article

Vaccination Status and Outcome of Hospitalized Patients
with Coronavirus Disease 2019 Before and After the
Spread of Omicron Variant: An Observational Study
from Izmir, Turkey

Sema Alp Cavus'®, Muammer Celik'®, Caglar Irmak'®, Gamze Helvaci'®, Gokcen Omeroglu Simsek?®,
Figen Coskun?®

'Department of Infectious Diseases and Clinical Microbiology, Dokuz Eyliil University Faculty of Medicine, izmir, Turkey
*Department of Pulmonary Diseases, Dokuz Eyltl University Faculty of Medicine, Izmir, Turkey
*Department of Emergency Medicine, Dokuz Eylil University Faculty of Medicine, Izmir, Turkey

Cite this article as: Alp Cavus S, Celik M, Irmak C, Helvaci G, Omeroglu Simsek G, Coskun F. Vaccination status and outcome of
hospitalized patients with coronavirus disease 2019 before and after the spread of omicron variant: An observational study from
izmir, Turkey. Thorac Res Pract. 2023;24(6):284-291.

OBJECTIVE: Despite the efforts in vaccination against coronavirus disease 2019 (COVID-19), breakthrough infections occur and the
need for hospitalization continues. We aimed to determine the relationship between severe acute respiratory syndrome coronavirus
2 vaccination and the severity of COVID-19 and mortality among hospitalized patients with COVID-19.

MATERIAL AND METHODS: This cross-sectional study was conducted between September 2021 and February 2022 in a university hos-
pital in Turkey. Hospitalized patients with COVID-19 (both in clinics and in intensive care units), >18 years old, and who had no previous
COVID-19 were included in the study. The demographic characteristics, clinical data, vaccination status, and outcome of the patients
were analyzed retrospectively and the relationship between vaccination status and mortality was determined statistically.

RESULTS: Of the 674 patients, 180 (26.7%) had no vaccination, 282 (41.8%) had incomplete vaccination, and 212 (31.5%) were fully
vaccinated according to the updated vaccination recommendations. While 44.0% of the patients were fully vaccinated before the occur-
rence of omicron variant, 15.9% of the patients were fully vaccinated during the wave of the omicron variant. The patients with no
vaccination were younger and had fewer comorbidities. The overall mortality was 31.8%. Under 50 years old, all the patients with fully
vaccination survived and the patients with no vaccination or incomplete vaccination had higher (10.1%) mortality. During the omicron
period, mortality was lower in fully vaccinated pateints.

CONCLUSION: Immunization with and booster doses of BNT162b2 should be encouraged to protect both healthy and vulnerable
populations.

KEYWORDS: COVID-19, omicron, vaccination, breakthrough infection, hospitalization
Received: December 14, 2022 Accepted: July 17, 2023 Publication Date: September 11, 2023

INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has
been affecting the whole world since the beginning of 2020 and has been declared a pandemic by the World Health
Organization (WHO)." The disease has a wide clinical course ranging from asymptomatic infection to pneumonia with
severe respiratory failure and death, especially among the older and vulnerable population.??

Vaccine development studies have started rapidly to reduce the spread of the pandemic and to prevent morbidity and
mortality. Various technologies have been used for vaccine development, but mainly inactivated, messenger RNA (mRNA)
and viral vector (adenovirus) vaccines have been produced and used for mass vaccination. Currently, there are 183 vac-
cines in clinical and 199 vaccines in preclinical development.* Studies have shown that vaccines are highly effective
in preventing symptomatic infection, reducing the need for hospitalization, and mortality.>” Considering the increasing
number of COVID-19 cases and deaths, emergency use authorization was granted for CoronaVac (Sinovac) by the Turkish
Medicines and Medical Devices Agency on January 13, 2021.% As of January 14, 2021, health-care workers (HCWs) were
vaccinated initially with 2 doses of CoronaVac 28 days apart. In April 2021, the mRNA vaccine BNT162b2 (Comirnaty,
Pfizer-BioNTech) was introduced in Turkey, and the vaccination was expanded to cover the whole population over
12 vyears of age, starting from the groups at risk. In our country, homologous (only CoronaVac or only BNT162b2) or het-
erologous (2 doses of CoronaVac vaccination followed by BNT162b2) vaccination has been carried out for rappel doses.

Due to the fact that the current vaccines do not have 100% protection and newly emerged variants during the pan-
demic, breakthrough infections continue to be seen even in fully vaccinated people. Breakthrough infections can cause

Corresponding author: Muammer Celik, e-mail: muammer4677@yahoo.com

Copyright@Author(s) - Available online at thoracrespract.org. Content of this journal is licensed under a Creative Commons
BY _NC Attribution-NonCommercial 4.0 International License.
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severe COVID-19 pneumonia, need for hospitalization and
advanced respiratory support, and even mortality in vulner-
able population.”'" Additionally, with the emergence and
rapid spread of the omicron variant (B.1.1.529), current vac-
cination policies have changed, and the definition of fully
vaccinated has been renewed.'? In the course of the pan-
demic, because of the new emerging variants and changes
in the immunity status of the population, the effectivity and
safety of the current vaccination strategies should be moni-
tored continuously.

In this study, we aimed to determine the relationship between
SARS-CoV-2 vaccination status and the severity of COVID-19
and mortality among hospitalized patients with COVID-19.

MATERIAL AND METHODS

Study Design and Population

This retrospective, cross-sectional study was conducted
between September 1, 2021, and February 28, 2022, in the
Dokuz Eyliil University Hospital located in izmir, Turkey.
Our hospital is a referral tertiary care hospital with 1100-
bed capacity. At our center, a COVID-19 pandemic action
plan was prepared to ensure that all patients could undergo
the necessary intervention as soon as possible.”® During the
waves of the pandemic, as the number of COVID-19 patients
who needed for hospitalization increased, the number of
clinics for COVID-19 raised up to 7 separate clinics. Two
separate intensive care units (ICUs) with 41 ICU beds were
used for patients with severe/critical COVID-19.

Patients with COVID-19 [diagnosed with SARS-CoV-2 poly-
merase chain reaction (PCR) positivity] who needed hospi-
talization (both in clinics and in ICUs), were over the age
of 18 years, and had no previous history of COVID-19 were
included in the study. The patients who needed hospital-
ization for reasons other than COVID-19 but followed up
in pandemic clinics or ICUs for isolation because of SARS-
CoV-2 PCR positivity were also included in the study.

Data Collection

Hospitalization status of the patients (ICUs, clinics, and iso-
lation); age; gender; comorbidities such as essential hyper-
tension (HT), diabetes mellitus (DM), cardiovascular disease

MAIN POINTS

e Despite efforts, less than one-third of hospitalized
coronavirus disease 2019 (COVID-19) patients were fully
vaccinated and the patients with no vaccination were
younger and had less comorbidities.

e While mortality did not differ among older patients with
and without vaccination, all of the younger patients with
fully vaccination have survived.

e During the spread of Omicron, the patients who had
boosters died less.

e The study emphasizes the necessity of targeted
vaccination efforts for vulnerable populations, such
as older individuals and those with underlying health
conditions, to mitigate severe COVID-19 outcomes.

Alp Cavus et al. Vaccination Status of COVID-19 Patients

(CVD), chronic pulmonary disease, chronic kidney disease,
autoimmune diseases, malignancies, solid-organ transplan-
tation (SOT), and hematopoietic stem cell transplantation
(HSCT); immunosuppressive drug use; corticosteroid use
(>20 mg prednisone or equivalent >14 days); pregnancy;
and the data of SARS-CoV-2 PCR positivity dates were ret-
rospectively analyzed from hospital records. The vaccine
tracking system of the Turkish Ministry of Health was used
to determine the vaccination history of the patients. Vaccines
administered within 14 days prior to PCR positivity were not
included.

Participants and Definitions

We retrospectively evaluated 766 patients. A total of 92
patients were excluded from the study, as 34 patients were
negative for SARS-CoV-2 PCR, 20 patients had a history of
previous COVID-19, and 38 patients were under 18 years
of age. The flowchart of the patient recruitment is given in
Figure 1.

A total of 674 patients were included in the study. The patients
were divided into 2 periods according to their PCR positiv-
ity time. Between September 1 and December 31, 2021
(4 months), the delta variant was predominant in Turkey, and
this period was named the first period.'* Between January
1 and February 28, 2022 (2 months), the omicron variant
became predominant and caused the sixth wave in Turkey.'
This period was named the second period.

/"

The vaccination status of the patients was defined as “no
vaccination, incomplete vaccination, and fully vaccinated”
according to their vaccination status, for both periods sepa-
rately according to their PCR positivity dates.'®

The vaccination scheme for the first period

Fully vaccinated: >3 doses of CoronaVac, 2 doses of
CoronaVac plus >1 dose(s) of BNT162b2, or >2 doses of
BNT162b2.

Incomplete vaccination: All other vaccinations that do not
match with fully vaccinated.

The vaccination scheme for the second period:
Fully vaccinated: 4 doses of CoronaVac, 3 doses of BNT162b2,
or 2 doses of CoronaVac plus >2 doses of BNT162b2.

Incomplete vaccination: All other vaccinations that do not
match with fully vaccinated.

Statistical Analysis

The statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS), version 24.0 (IBM
Corp., Armonk, NY, USA). The conformity of continuous vari-
ables to normal distribution was examined visually (using his-
tograms and probability graphs) and statistically (using Kolmo
gorov-Smirnov/Shapiro-Wilk tests). Descriptive statistics (the
median and interquartile range or percentages, as appropri-
ate) were used to summarize sociodemographic and clinical
variables. A Mann-Whitney U-test was used to compare the
continuous variables. The carriage was evaluated in terms
of categorical variables using a chi-square test or a 2-sided
Fisher’s exact test when appropriate. A multivariate logistic
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retrospectively.

[ 766 patients were analyzed ]

A

92 patients were excluded.

34 patients with SARS-CoV-2
PCR negativity

38 patients under 18 years of age

20 patients with previous
COVID-19 history

Vs

674 patients were divided into two periods
according to SARS-CoV-2 PCR positivity dates
N\ /

~N

First period

(Between 01 September and 31
December 2021)

373 patients

Figure 1. Flowchart of the patient recruitment.

model was applied to investigate demographic characteristics
(age and sex) and clinical features (presence of comorbidities
and other factors) associated with mortality. Statistical signifi-
cance was set at P < .05.

Ethics Committee Approval

The study protocol was reviewed and approved by the
Noninvasive Research Ethics Committee of Dokuz Eylil
University as Decision No: 2022/10-08 on March 16, 2022.
Permission was obtained from the Republic of Turkey Ministry
of Health.

RESULTS

Demographic Data

The median age of the patients was 71 years (ranged between
18 and 98 years), 117 (17.4%) were younger than 50 years,
131 (19.4%) were between 50 and 64 years, and 426 (63.2%)
were 65 years and over. Of the patients, 347 (51.5%) were
men and 327 (48.5%) were women. Most of the patients (n =
546, 81.0%) had at least T comorbidity, and the median num-
ber of comorbidities was 2 (0-6). Of the patients, 166 (24.6%)
had 1, 180 (26.7%) had 2, 145 (21.5%) had 3, and 55 (8.2%)
had 4 or more comorbidities.

The most common comorbidities were HT (n = 343, 50.9%),
CVD (n =231, 34.3%), and DM (n = 211, 31.3%), followed
by malignancy (n = 128, 19.0%), chronic pulmonary disease
(n =119, 17.7%), chronic kidney disease (n = 104, 15.4%),
autoimmune disease (n = 32, 4.7%), SOT (n = 18, 2.7%),
and HSCT (n = 8, 1.2%). Of the patients, 92 (13.6%) were
using immunosuppressive drugs and 37 (5.5%) were using
corticosteroids. The percentage of pregnancy was 3.1 among
patients.

A
Second period

(Between 01 January and 28
February 2022)

301 patients

Hospitalization Status

In the first period 373 (55.3%) and the second period 301
(44.7%) patients with COVID-19 were hospitalized in pan-
demic clinics and ICUs. Of the patients, 398 (59.1%) patients
with COVID-19, who met the criteria for hospitalization were
admitted to the pandemic clinics, 134 (19.9%) patients who had
severe/critical disease at presentation were admitted directly to
ICU. One hundred forty-two (21.1%) patients, who were hos-
pitalized for the indications other than COVID-19 in different
clinics and had SARS-CoV-2 PCR positivity, were transferred to
the pandemic clinics for isolation. In total, 284 (42.1%) patients
had ICU attendance. The median hospitalization day was 8
(ranged between 1 and 116 days) and the median ICU hospi-
talization day was 8 (ranged between 1 and 68 days).

Vaccination Status

During the 6-month study period, 180 (26.7%) patients with
COVID-19 had no vaccination, 282 (41.8%) had incomplete
vaccination, and 212 (31.5%) were fully vaccinated accord-
ing to the updated vaccination recommendations. In the first
period, 125 (33.5%) patients had no vaccination, 84 (22.5%)
had incomplete vaccination, and 164 (44.0%) were fully vac-
cinated. In the second period, 55 (18.3%) patients had no
vaccination, 198 (65.8%) had incomplete vaccination, and
48 (15.9%) were fully vaccinated. The percentage of the
patients vaccinated with only CoronaVac was 45.0% in the
first and 46.8% in the second period. The percentage of the
patients with BNT162b2 (homologous or heterologous) vac-
cination was higher in the second period (21.4% vs. 34.8%).
The vaccination status of the patients according to the peri-
ods is given in Table 1.

The median age of the patients who were vaccinated was
higher than the patients with no vaccination (P < .001).
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Table 1. Vaccination Status of the Hospitalized Patients with COVID-19 According to the Periods

Vaccine Type

No vaccination

1 dose of CoronaVac

2 doses of CoronaVac

3 doses of CoronaVac

4 doses of CoronaVac

2 doses of CoronaVac+ 1 dose of BNT162b2
2 doses of CoronaVac + 2 doses of BNT162b2
1 dose of BNT162b2

2 doses of BNT162b2

3 doses of BNT162b2

2 doses of CoronaVac + 3 doses of BNT162b2
3 doses of CoronaVac+ 1 dose of BNT162b2
Total

COVID-19, coronavirus disease 2019.

The percentage of the patients with no vaccination was
higher under 50 years of age, same in the age group of
50-64 years. The number of patients with vaccination history
was higher in 65 years and older. The percentage of men
(P = .002) and those having comorbidities (P < .001) were
higher in the vaccinated group (Table 2).

There was no difference in ICU attendance (P = .53), duration
of hospitalization (P=.78), duration of ICU stay (P=.21), and
mortality (P = .84) between unvaccinated, incomplete, and
fully vaccinated patients (Table 2).

Outcome

In-hospital mortality was 31.8% (32.7% in the first and
30.6% in the second period, P=.552). The median age of the
patients with mortality was higher (P < .001). In the deceased
group, the percentage of being under 50 years of age was
lower, being between 50 and 64 years of age was similar, and

First Period, n (%) Second Period, n (%)

125 (33.5) 55(18.3)
3(0.8) 0 (0)
77 (20.6) 50 (16.6)
88 (23.6) 73 (24.3)

0 (0) 18 (6.0)

44 (11.8) 48 (15.9)
5(1.3) 17 (5.6)
4(1.1) 2(0.7)
25 (6.7) 21 (7.0)
2 (0.5) 11 (3.7)
0(0) 2(0.7)
0(0) 4(1.3)

373 (100.0) 301 (100.0)

being 65 years and older were significantly higher than the
survivors (Table 3).

The mortality was significantly higher in men (P = .034) and
in the patients with comorbidities (P = .002) such as DM
(P =0.007) and malignancy (P = .05). None of the patients
with pregnancy had died. The patients who died had a sig-
nificantly higher need for ICU stay (P < .001) and had longer
hospitalization (P < .001). There was no relationship between
vaccination status and mortality (Table 3).

While overall mortality was 8.5% under 50 years of age,
all the patients with full vaccination have survived and the
patients with no vaccination or incomplete vaccination had
higher (10.1%) mortality. Between 50 and 64 years, the overall
mortality was 28.2%, 36.6% in fully vaccinated patients, and
24.4% in unvaccinated or incomplete vaccinated patients. Of
the patients 65 years and older, 39.2% of patients have died.

Table 2. Demographic Characteristics and Outcomes of Patients Hospitalized with Coronavirus Disease 2019 by

Vaccination Status

No Vaccination,

180 (26.7%)

Incomplete Vaccination,  Fully Vaccinated,

Age, years (median) 58 (18-96)
Age group

<50 years 74 (41.1)

50-64 years 38 (21.1)

>65 years 68 (37.8)
Sex (male) 76 (42.2)
Comorbidity 105 (58.3)
ICU attendance 73 (40.6)
Duration of hospitalization, days (median) 9 (1-39)
Duration of ICU stay, days (median) 8 (1-30)
Mortality 54 (30.0)

*Mann-Whitney U test.**Chi-square test.ICU, intensive care unit.

282 (41.8%) 212 (31.5%) P

73 (19-98) 73 (18-95) <.001*
25 (8.9) 18 (8.5) <.007**
52 (18.4) 41 (19.3)

205 (72.7) 153 (72.2)

143 (50.7) 128 (60.4) .002**

250 (88.7) 191 (90.1) <.001**

115 (40.8) 96 (45.3) .533**
8 (1-116) 8 (1-86) .780*
8 (1-68) 7 (1-57) .207*
91 (32.3) 69 (32.5) .839**
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The mortality was lower in the fully vaccinated group com-
pared to the other group (35.3% vs. 41.4%).

Mortality was not statistically different in patients with no,
incomplete or full vaccination (30.0%, 32.3%, 32.5%,
P = .839). In the first period, mortality was 28.8% in patients
with no vaccination, 34.5% with incomplete vaccination,
and 34.8% with full vaccination (P = .521). In the second
period, mortality was lower in patients with full vaccination
(25.0%) than in patients with no (32.7%) or incomplete vac-
cination (31.3%), but the rate was not statistically significant
(P=.646).

In multivariate analysis of all patients, age [odds ratio (OR):
1.088; 95% Cl: 1.053-1.123; P < .001], being 65 years and
older (OR: 2.794; 95% Cl: 1.137-6.867; P = .02), having
comorbidities (OR: 2.343; 95% Cl: 1.056-5.196; P = .036),
malignancy (OR: 0.334; 95% Cl: 0.174-0.641; P=.001), and
need for ICU (OR: 0.015; 95% Cl: 0.008-0.029; P < .001)
were significantly associated with mortality. In multivariate
analysis stratified by periods, vaccine effectiveness against
death in fully vaccinated group was 82.8% (95% Cl: 34.1%-
95.5%; P =.01) in the second period, when adjusted for age,
gender, comorbidity, and need for intensive care.

DISCUSSION

In this study, we took a picture of the vaccination status
of the hospitalized patients with COVID-19 before and
after the emergence of the omicron variant. Less than one-
third of the patients were fully vaccinated according to the
updated SARS-CoV-2 vaccine recommendations. After the
rapid spread of the omicron variant, the percentage of fully
vaccinated patients decreased from 44.0% to 15.9%. The
overall mortality was 31%. Although the mortality rate did
not differ among the groups with different vaccination sta-
tus, the patients with no vaccination were younger and had
less comorbidities. Under 50 years of age, while all of the
patients with fully vaccination survived, 10.1% patients with
an incomplete or no vaccination have died. In multivariate
analysis, vaccine effectiveness against death in fully vacci-
nated group was 82.8% in the second period.

As expected, the median age of the patients was high and
most of the patients had at least T comorbidity in this study,
in accordance with other studies evaluating the hospital-
ized patients with breakthrough infections.’'? In their study,
Suleyman et al* evaluated 982 fully vaccinated patients
with COVID-19 breakthrough infections and 16% patients
required hospitalization. Age, cardiovascular disease, and
immunosuppressive drug status were independent risk fac-
tors for hospitalization.

In our study, 26.7% of the hospitalized patients were not
vaccinated, 41.8% had incomplete vaccination, and 31.5%
were fully vaccinated. The patients with no vaccination were
younger and had fewer comorbidities than the vaccinated
patients. In a multicenter study from Turkey, 1401 patients
were evaluated, who were hospitalized during the first 10
days of August 2021. Almost half (47.8%) of the patients had
no vaccination and the patients with no vaccination were
younger and had less comorbidities.” In a study conducted

Alp Cavus et al. Vaccination Status of COVID-19 Patients

in 21 centers from 18 states of the USA, among 1197 patients
with COVID-19 hospitalized between March and July 2021,
14.9% were vaccinated and 88.1% were unvaccinated. The
patients with vaccination were older and had more chronic
medical conditions.” As time passed during the pandemic,
the vaccination coverage has expanded in different risk
groups, and in some of the vulnerable groups, such as elderly
or immunosuppressed individuals, the acquired immunity
from various SARS-CoV-2 vaccines has decreased and new
variants of concern (VOCs), such as the omicron variant, have
emerged. Because of this, while the percentage of hospital-
ized patients with vaccination was low at the beginning, this
percentage has increased as the pandemic continued to affect
more people around the world.

CoronaVac was the first SARS-CoV-2 vaccine in Turkey and
HCWs were vaccinated with CoronaVac. Studies have shown
that the elicited immunity of inactivated vaccines decreases
with time, especially after the fourth month of the last dose.
After primary immunization, booster doses with CoronaVac
or BNT162b2 have been recommended. In a study con-
ducted at our center among HCWs with primary immuniza-
tion with 2 doses of CoronaVac, the antibody level increased
after BNT162b2 booster 10 times higher than that of the
CoronaVac booster.?! With the emergence of heavily mutated
variant omicron, concerns of breakthrough infections among
fully vaccinated patients have increased.?? Both BNT162b2
and CoronaVac provided limited protection against the omi-
cron variant, and a booster dose with BNT162b2 increased
protection but the immunity waned over time.?>?* In Turkey,
while 93.2% of the population (18 years and older) have
received a single dose of vaccine, 85.5% received a second
dose, and less than half (44.8%) of the population received 3
or more doses. There are no data about the type of the vaccine
and percentage of the population vaccinated with CoronaVac
(homologous) or BNT162b2 (homologous or heterologous).?
According to the results of our study, while the percentage
of the patients with incomplete vaccination increased 3-fold,
the percentage of the patients with complete vaccination 2.7-
fold decreased in the omicron period. This significant change
may be attributed to either the new definition of fully vacci-
nated for the omicron variant and low percentage of the fully
vaccinated persons in the population of Turkey.

In this study, one-third of the patients died during their hos-
pitalization. In multivariate analysis, advanced age, having
comorbidity and malignancy, and a need for ICU attendance
were associated with mortality. The percentage of mortality
did not differ between groups of no vaccination, incomplete
vaccination, or fully vaccinated during both study periods,
but in multivariate analysis for the periods separately, mortal-
ity was 82.8% lower in the patients with full vaccination sig-
nificantly. On the other hand, the group with no vaccination
was younger and had fewer comorbidities. Under 50 years of
age, while all fully vaccinated patients have survived, 10%
patients with no vaccination or incomplete vaccination have
died. In their study, Moreno-Perez et al'” compared the mor-
tality between the patients with fully and incomplete vacci-
nation (a total of 145 patients). Although the main outcomes
did not differ significantly between 2 groups, the patients
with incomplete vaccination were younger and had fewer
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comorbidities.” In contrast, Myers et al?® showed that fewer
fully vaccinated patients died compared to matched unvacci-
nated (9.0% vs. 16.3%, P< .001) and fully vaccinated patients
were significantly older and had more comorbidities.These
results show the importance of immunization and booster
doses with BNT162b2 to protect both the healthy younger
population and older people with multiple comorbidities.

Several limitations should be considered. The study was con-
ducted in a single center and had a retrospective design. We
evaluated only the patients with hospitalization. A popula-
tion-based multicenter study evaluating both asymptomatic
and symptomatic patients followed in outpatient or inpatient
clinics can reflect the vaccine effectiveness accurately. We
could not perform variant analysis within the scope of the
study due to diagnostic limitations, but the distribution of
cases was consistent with the pandemic waves caused by
VOCs in Turkey. Our results are important to demonstrate the
situation of countries like Turkey, where both inactivated and
mMRNA vaccines have been used.

CONCLUSION

Only one-third of the hospitalized patients were fully vacci-
nated and the patients with no vaccination were younger and
had less comorbidities. While mortality did not differ among
older patients with and without vaccination, all of the younger
patients with fully vaccination have survived. During the
spread of the omicron variant, the patients who had boosters
died less. Immunization and booster doses with BNT162b2
to protect both the healthy younger population and older
people with multiple comorbidities should be encouraged.
Vaccination recommendations should be updated with the
emergence of new variants for public health.
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Computed Tomography Scan Findings
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OBJECTIVE: The importance of ultrasound in diagnosing pulmonary invasive fungal diseases (IFD) has yet to be assessed. Thus, this study
aimed to evaluate the frequency of sonographic findings in patients suspected of an invasive pulmonary fungal infection.

MATERIAL AND METHODS: This prospective longitudinal study examined all patients with lung lesions in imaging modalities and
suspected IFDs referred to Dr. Sheikh and Akbar pediatric hospitals from 2019 to 2022. Considered variables were the halo sign in the
computed tomography (CT) scan; the target sign in the ultrasound and contrast-enhanced CT scan; the cavity; wedge-shaped consoli-
dation; and pleuritis and extrapulmonary invasion to the chest wall or subdiaphragmatic invasion in both modalities. All patients who
underwent lung CT scans and ultrasounds until the final diagnosis were followed up. The degree of agreement between ultrasound and
CT scan findings and the sensitivity, specificity, and diagnostic accuracy of these signs were assessed.

RESULTS: This study involved 40 patients with an average age of 7.16 + 4.23 years. Acute leukemia was the commonest underlying dis-
ease detected in 17 (42.5%) cases. The target sign in ultrasound (61.9%) and the halo sign in CT scan (71.4%) had the highest frequency
among the variables in patients with IFD. Cohen’s kappa coefficient agreement in both modalities was 0.5 for the cavity, with significant
relation (P =.02). The Cohen’s kappa was less than .17 for other findings (P > .05). The diagnostic criteria in the simultaneous examina-
tion of the fungus target in ultrasound and halo in CT scan showed a sensitivity of 82.4% and specificity of 76.5%, respectively.

CONCLUSION: Combining the characteristic findings of ultrasound and CT-scan provides a higher value in diagnosing pulmonary
invasive fungal disease.

KEYWORDS: Diagnostic methods, pediatric lung disease, respiratory infections, invasive fungal disease
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INTRODUCTION

Invasive fungal disease (IFD) is one of the major causes of death in immune-compromised children, such as cancer patients
and those treated by hematopoietic stem cell transplants."? The people who live in areas where mycoses are persistently
endemic are also at high risk of IFD.> However, diagnosis is supposed to be difficult in the mentioned populations, although
it is critical for disease management and outcome improvement.*> The early diagnosis of patients with fungal pneumo-
nia is of utmost importance since treatment outcome highly depends on early interventions. On the other hand, delayed
diagnosis is associated with high mortality, for example, >70% mortality rate for Aspergillus respiratory infections.*

Diagnosis of IFD based only on history and clinical examination is unreliable due to low sensitivity and specificity®” and
lack of determining the etiology of infection.® Although culturing the biopsy or bronchoalveolar lavage is the gold stan-
dard diagnosis of IFD, these methods are time-consuming and have complications.”'® Therefore, radiological imaging for
quick assessment and diagnosis plays an important role. Imaging in children can help determine the spread of the infec-
tion from its primary origin and help antifungal treatment follow-up."

Ultrasound has always been interesting of all radiological imaging modalities due to its greater availability, lower cost,
and less ionizing side effects. Chest ultrasound (transthoracic ultrasound or TTUS) is well-known for diagnosing pleural
effusion, pneumonia, and lung masses.'>'> However, there are few case reports on the role of ultrasound in diagnosing
invasive fungal infections of the lung.*'® In this regard, the present study was designed to determine the frequency of lung
ultrasound findings in patients suspected of pulmonary IFD and compare the diagnostic accuracy of this modality with a
lung computed tomography (CT) scan in the diagnosis of IFD.

MATERIAL AND METHODS

Study Design and Participants
This prospective longitudinal study examined all patients with lung opacity in imaging modalities and suspected IFD
referred to 2 children's hospitals in Mashhad University of Medical Science from 2019 to 2022.
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Before participating in this research, all required exams were
described to the parents of the participants, and informed
consent was obtained. First, the immune-compromised
patients under 18 years of age were suspected of having a
fungal infection with a history of cough and sputum pro-
duction, fever, pleuritic chest pain, shortness of breath, and
physical examination indicating pneumonia (body tempera-
ture >38°C or <36°C, respiratory rate above 22/min, heart
rate >90/min, and auscultation rales on chest examina-
tion) were subjected to a chest x-ray (CXR). In cases where
the CXR was consistent with the diagnosis of pneumonia,
patients who had responded to pneumonia treatment were
excluded from our study. However, additional examina-
tions were performed by thoracic ultrasound and CT scan
in cases of lack of response to treatment and suspicion of
fungal infections. Then, the patients were followed up until
the final diagnosis.

Diagnostic Method

An experienced pediatric radiologist performed the ultra-
sound examination (Figure 1). In lung ultrasound, 10 chest
regions were examined, including 5 regions in each hemi-
thorax: 2 anterior, 2 laterals, and 1 posterior region on each
side. The anterior chest wall is defined from the parasternal
line to the anterior axillary line. This area was divided into 2
upper and lower areas to align with the nipple landmark. The
lateral area was defined from the anterior axillary line to the
posterior axillary line, divided into upper and lower halves.
The posterior region was defined from the posterior axillary
line to the paravertebral line.

In ultrasound, a healthy lung has pleural sliding, A-line
(repetitive lines parallel to the pleural line), and B-line (that
is defined as long vertical hyperechoic reverberation arti-
facts originating from the interlobular septa that extend down
the screen and that move and fade simultaneously with the
pleural sliding). However, in interstitial lung abnormalities,
there are multiple B lines (more than 3 lines in 1 area). The
presence of focal interstitial abnormalities is considered early
evidence of pneumonia. Ultrasonic diagnosis of pneumo-
nia depends on lung consolidation with a tissue-like pattern
(due to reduced alveolar ventilation and increased liquid

MAIN POINTS

e The characteristic ultrasound appearances of invasive
fungal disease (IFD) included the target sign, the
cavity, wedge-shaped consolidation, and pleuritis
and extrapulmonary invasion to the chest wall or
subdiaphragm.

e The characteristic computed tomography (CT) scan
appearances of IFD included the halo sign and the
crescent sign, the target signs in contrast-enhanced
CT; wedge-shaped consolidation; and extrapulmonary
invasion.

e There is a slight-to-moderate degree of agreement
between the related findings in thoracic ultrasound and
CT scan.

e The simultaneous use of contrast-enhanced CT scan
and targeted ultrasound has a higher diagnostic value in
diagnosing pulmonary fungal infections.

Alamdaran et al. Pulmonary Invasive Fungal Disease

Figure 1. Ultrasound images of some patients with invasive
pulmonary fungal infections. (A) The hyperechoic nodule (fungus
ball) within the consolidation. (B) Target lesions as a hypoechoic
center with a hyperechoic rim. (C) A wedge-shaped lesion associated
with pleuritis and invasion on the chest wall. (D) Hyperechoic fungus
ball with peripheral hypoechoic rim and reactive pleuritis. (E)
Hyperechoic fungus ball with cavitation and air crescent sign. (F) A
wedge-shaped consolidation with cavitation.

content). On real-time ultrasound, consolidations may con-
tain air bronchograms or multiple branching echogenic spots.
A pleural effusion is an anechoic space between the parietal
and visceral pleura with the respiratory movement of the lung
inside the effusion.

The IFD in the transthoracic ultrasound has 4 characteris-
tic appearances: the target lesion (as a hyperechoic central
nodule with a hypoechoic rim or as a hypoechoic center
with a hyperechoic rim), the cavitary lesions (U-shaped
consolidation), wedge-shaped consolidation, and pleuri-
tis and extrapulmonary invasion to the chest wall or dia-
phragm. Computed tomography scan findings of the IFD
are a nodule with halo sign, reverse halo sign, crescent
sign, wedge-shaped opacity, and cavitary consolidation. The
extrapulmonary invasion has been defined in ultrasound as
the passage of the lesion along the pleura and in CT scan as
a focal pleural thickening or periosteal reaction. The target
sign in high-resolution computed tomography (HRCT) has
been defined as the lesions with the hypodense center with
a hyperdense rim in the mediastinal window of contrast-
enhanced slices.

Diagnostic methods of IFD were paranasal sinuses debride-
ment (5 cases), core needle biopsy (3 cases), surgery (4 cases),
galactomannan test (2 cases), simultaneous target lesions in
liver or spleen ultrasound (1 case), specific signs such as halo
(14 cases) and crescent sign (6 cases) in lung CT scan, appro-
priate response to start of antifungal treatment (13 cases), and
past medical history (7 cases).

Statistical Analysis

The data related to ultrasound and CT scan of the patients,
their outcome, and general information were all collected
and categorized. Sampling was done in a full census man-
ner. The demographic data and general characteristics of the
study population were described in tables using descriptive
statistics methods, including central tendency indices, disper-
sion indices, and frequency distribution.
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The Statistical Package for the Social Sciences, version 25.0,
(IBM Corp.; Armonk, NY, USA) was used for statistical anal-
ysis, and tables were created in Microsoft Word 2016. The
Cohen’s kappa (k) coefficient of agreement was used to eval-
uate the agreement of the results of different imaging modali-
ties. A Cohen’s « value 0 was considered no agreement,
.1-.2 as slight agreement, .21-.4 as fair agreement, .41-.6 as
moderate agreement, .61-.8 as substantial agreement, .81-
.99 as near-perfect agreement, and 1 as perfect agreement.
Correlations were also analyzed between the 2 modalities,
and a P < .05 was considered statistically significant. Also,
the sensitivity, specificity, positive predictive value, negative
predictive value, and diagnostic accuracy of the imaging vari-
ables in ultrasound and CT scan were calculated.

Ethics Committee Approval

This study was registered with the Organizational Ethics
Committee of the Faculty/Region of Mashhad University of
Medical Sciences on January 20, 2021, and approved with
code IRMUMS.MEDICAL.REC.1399.730 and the number
981267.

RESULTS

This study involved 40 patients, 24 male (60%) and 16 female
(40%). The average age of the patients was 7.41 + 4.23 years,
and the average size of the masses was 28.48 + 16.23 mm.
The underlying diseases were leukemia (17), Wilms’ tumor
(1), anaplastic anemia (3), immune deficiency (4), coronavi-
rus disease 2019 (1), and diabetes mellitus (1). There was not
a known underlying disease in 13 patients. Seventy percent
of lesions were multiple and 52.5% were bilateral. Opacity
in CXR was seen in 47.1% of patients, and others had nor-
mal CXR. The final diagnoses of lung lesions in the exam-
ined patients were IFD (21), chronic granulomatosis disease
(4), round pneumonia (4), oil aspiration (3), chloroma (2),
tuberculoma (2), abscess (1), tumor (1), inflammation (1), and
hydatid cyst (1). Table 1 shows the demographic and diagnos-
tic characteristics of suspected IFD patients.

The most common ultrasound finding (60%) was a nonspe-
cific mass. The diagnosis agreement based on the ultrasound
variables was the same as the final diagnosis in 33 people
(82.5%), but it was different in 7 people (28.5%).

Finally, the frequency of the ultrasound and CT-scan find-
ings of the IFD (21 cases), including fungus ball, target sign,
wedge-shaped lesions, cavity, and pleuritis and extrapul-
monary invasion, was investigated. The target sign was the
most common ultrasound finding (61.9%) and the central
hyperechoic nodule (fungus ball) was seen in 28.6% of cases
(Figure 2). However, the target sign in ultrasound is occasion-
ally seen in other diseases, such as necrotizing pneumonia.

The most common findings were the cavity and the halo sign
in the CT scan, with 30% and 71.4%, respectively. Contrast-
enhanced HRCT was done in a few patients; the lesions with
the hyperdense center with hypodense rim (target sign) were
seen in the mediastinal window (Figure 2).

Although in the CT scan, the focal pleural reaction was

294 observed in the adjacent fungal lesions in most patients

Table 1. Demographic and Diagnostic Characteristics of
Patients with Suspected IFD

Variables Number
Age (mean) 7.41 + 4.23 (years)
Male/female 24/16
Underlying disease

¢ Leukemia 17
e Unknown 13
e Known immune deficiency 4

¢ Anaplastic anemia 3

e Others 3
Diagnostic methods

e Specific CT scan findings 14
e Response to treatment 13
e Past medical history 7

e Sinus debridement 5

e Surgery 3

e Core needle biopsy 3

e Galactomannan test 2
Final diagnosis

e [FD 21
e Chronic granulomatosis disease 4

e Round pneumonia 4

e Qil aspiration 3

e Chloroma 2

e Tuberculoma 2

e Others 4

CT, computed tomography; IFD, invasive fungal disease.

Figure 2. HRCT images of some patients with invasive pulmonary
fungal infections. (A) Multiple opacity with peripheral or central
ground glass (halo sign and reverse halo sign). (B) Nodular lesion
with ground-glass opacity (halo sign). (C) The cavitary lesions with
fungus ball and air crescent sign. (D) The hypodense center with a
hyperdense rim (target sign) lesions in the mediastinal window of
contrast-enhanced slices.
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Table 2. Agreement Between CT Scan and Ultrasound Parameters in 21 Patients with Pulmonary IFD

CT Scan Variable

Crescent Sign Cohen’s Kappa

Ultrasound Variable Negative (%) Positive (%) Coefficient P
Fungus ball Negative (%) 7 (63.6%) 4 (36.4%) -.03 .90
Positive (%) 4 (66.7%) 2 (33.3%)

Target sign Halo sign .05 .81

Negative (%) 1 (20%) 4 (80%)
Positive (%) 2 (15.4%) 11 (84.6%)
Target sign in contrast-enhanced CT
- 2
Wedge-shaped consolidation Wedge-shaped opacity .08 71
Negative (%) 9 (69.2%) 4 (30.8%)
Positive (%) 3 (60%) 2 (40%)
Cavity Cavity .50 .02
Negative (%) 10 (76.9%) 3 (32.1%)
Positive (%) 1 (20%) 4 (80%)
Extrapulmonary invasion Extrapulmonary invasion 17 .20
Negative (%) 7 (100%) 0
Positive (%) 8 (80%) 2 (20%)

CT, computed tomography; IFD, invasive fungal disease.

(9 cases), the clear invasion was seen in only 2 patients.
However, ultrasound reliably showed extrapulmonary inva-
sion in many patients (11 cases).

Cohen’s « statistical test was used to evaluate the agreement
of ultrasound with CT-scan results in IFD. As presented in
Table 2, the moderate agreement in both modalities and sig-
nificant relation is due to the cavity (Cohen’s k = .5; P =.02).
However, there was a slight degree of agreement (Cohen'’s
x =—.03; P=.90) between the fungus ball in ultrasound and
the crescent sign in the CT scan and the target sign in the
ultrasound and halo sign in the CT scan (Cohen’s x = .05;
P = .81). Similarly, wedge-shaped lesions and extrapulmo-
nary invasion in both modalities had a slight degree of agree-
ment (Cohen’s k = .08 and .17; P=.71 and .20, respectively)
that was nonsignificant.

In IFD patients, the sensitivity, specificity, and accuracy of the
target sign in ultrasound were 56.25%, 81.25%, and 68.75%,
that of the halo sign in CT scan were 70.58%, 88.23%, and
79.41%, and that of the simultaneous target sign in the ultra-
sound and halo sign in CT scan were 82.35%, 76.47%,
respectively.

DISCUSSION

As a result of a recent meta-analysis, the role of lung ultra-
sound in diagnosing pediatric pulmonary infections is unde-
niable due to its high sensitivity and specificity, given the
sensitivity of ultrasound to the natural determination of lung
masses is higher than that of CT scan.'®'” Due to the advan-
tages that ultrasound has over invasive methods or other
diagnostic devices with ionizing rays, there are always many

efforts in clinical and even basic sciences (such as artificial
intelligence and deep learning strategies) in order to enhance
our knowledge and understanding of the cause and origin of
artifacts in this diagnosis modality.'®1?

Invasive pulmonary fungal infections are one of the important
causes of death, especially in immunocompromised people,
and early diagnosis has a key role in improving the prog-
nosis of the disease in the mentioned people.>> Aspergillus,
Candida, and mucormycosis are 3 major causes of opportu-
nistic fungal infections in immunocompromised patients with
airway or angioinvasive features.'®

In addition, IFD is becoming more common in premature
and low-birth-weight infants, leading to decreased survival
rate. In line with diagnostic problems of pulmonary infections
in children and to clarify the diagnostic role of ultrasound
modality, Jing Liu et al*' investigated 7 cases of pulmonary
fungal infections in newborns. They found that ultrasound
features (including lung consolidations, irregular margins,
shred signs, lung pulse, pleural line abnormalities, and dif-
ferent types of B-lines in nonconsolidated areas that show
different degrees of edema) can help diagnose these patients.
Similar avascular findings were reported in a case report by
Grabala et al.??

In a prospective pilot study, Raffaella et al?* studied 10 hema-
tologic patients who underwent hematopoietic stem cell
transplants and developed invasive fungal infections. In this
study, patients were evaluated once at the beginning of the
study and 10 days after the start of antifungal treatment using
a CT scan and chest ultrasound. Chest ultrasound showed
consolidations and hypoechoic areas with inhomogeneous
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echoes and unclear margins in 40% of patients. The research-
ers concluded that ultrasound is highly sensitive to fungal
pneumonia lesions and their follow-ups. However, these
findings are nonspecific and can be seen in other conditions
causing pneumonia.

Studies that show more specific findings of fungal infections
are few; Rodrigues-Pinto et al' published a case report that
endoscopic ultrasound showed an ill-defined hypoechoic
paraesophageal lesion with a central annular image with-
out vascular flow in a patient with acute myeloid leukemia.
The ultrasound-guided fine-needle aspiration of the lesion
revealed Aspergillus.”* Alamdaran et al'® reported some
characteristic signs of invasive pulmonary fungal infections
in 6 leukemia patients; they report 4 types of sonographic
findings in transthoracic ultrasonography: the target sign, the
cavity, wedge-shaped consolidation, and extrapulmonary
invasion to the chest wall or subdiaphragmatic invasion.
The target lesions have some features: a central hyperechoic
nodule with a hypoechoic rim, a hypoechoic center with a
hyperechoic rim, a hypoechoic nodule in the center of con-
solidation, and a hyperechoic nodule in the center of con-
solidation. The cavitary lesions are seen as an air crescent
adjacent to the central hyperechoic or as a U-shaped con-
solidation, in which the air crescent is at the center of it. The
central hyperechoic nodule is due to a fungus ball, as during
cavitation, air envelopes it as a crescent sign. The extrapul-
monary invasion to the pleura (focal pleuritis) and the chest
wall, or to the subdiaphragmatic area, was seen in some of
the subpleural lesions. Subsegmental consolidation is wedge
shaped, probably due to airway or vessel invasion. We have
found target signs in ultrasound frequently (61.9%) in cases
where the final diagnosis was a fungal infection.

Some characteristic features of pulmonary fungal infection on
x-ray or CT scan are reported; the halo sign and the “reverse-
halo” sign are more specific findings of invasive pulmo-
nary fungal infections on CT-scan images. The halo sign is
a ground-glass opacity surrounding a rounded consolidation
area, probably due to angioinvasion. The “reverse-halo” sign
is defined by central ground-glass opacity with peripheral
consolidation, probably due to necrotic or cavitary consoli-
dation. The air crescent sign is due to central cavitation sur-
rounding the fungus ball.?*

In the current research, we investigated the diagnostic value
of ultrasound and CT-scan findings. Our results showed that
there is a different degree of agreement between variables.
The target sign in ultrasound and the halo sign in CT scan
and the cavity in both modalities have a significant moder-
ate degree of agreement. These correlations suggest that we
can rely on variables such as cavities and especially target
signs for diagnosing invasive pulmonary fungal infection by
ultrasound.

There was a slight agreement between the fungus ball in
ultrasound and the crescent sign in CT scan and between
wedge-shaped lesions in both modalities that were not
statically significant. These 2 are probably due to the limita-
tion of the ultrasound window after cavitation and air lung,
which does not allow visualization of the fungus ball and
the wedge-shaped appearance. However, this indicates the

complementary role of ultrasound and CT scan in diagnosing
fungal lung infections.

The low degree of agreement between the parameters of
CT scan and ultrasound in pulmonary IFD emphasizes the
complementary role of these 2 methods in diagnosing this
disease.

Pulmonary fungal infection diagnosis based on simultane-
ous examination of the target sign in ultrasound and the halo
sign in CT scan showed a sensitivity of 82.35%, specificity
of 76.47%, and positive and negative predictive values of
77.77% and 81.25%, respectively. As a result, ultrasound
and CT scan can provide more precise diagnostic accuracy
in these patients.

It should be noted that although ultrasound is valuable in
evaluating peripheral lung opacity, it has limitations in diag-
nosing central intraparenchymal parenchymal lesions. In
this study, which is one of the few studies in this field, there
are some limitations. The limitations of this study include
the small sample size (due to the overall low prevalence of
fungal lung infections), and it was impossible to match the
ultrasound appearance with the pathologic appearance. We
have tried to reduce this error to a minimum with careful data
accumulation and using statistical methods. However, further
studies need to be designed prospectively with a larger sam-
ple size and control of confounding factors to investigate this
issue more precisely.

CONCLUSION

There are 4 characteristic ultrasound appearances of IFD:
the target sign, the cavity, wedge-shaped consolidation, and
extrapulmonary invasion to the chest wall or subdiaphrag-
matic invasion. Although there is a slight-to-moderate degree
of agreement between the number of the related findings in
thoracic ultrasound and CT scan, this research shows that the
simultaneous use of both modalities has a higher value in
diagnosing fungal infections.
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Patients Discharged with Oxygen Shorten the Time of
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OBJECTIVE: Early pulmonary rehabilitation (PR) and acute and post-acute mobilization with telemonitoring and telerehabilitation (TR)
have been recommended for coronavirus disease 2019 (COVID-19) patients. We aimed to compare the duration of weaning from oxygen
in patients with hypoxemic COVID-19 who received PR and those who did not.

MATERIAL AND METHODS: This study was designed as a quasi-experimental study and was conducted on patients discharged with
oxygen supplementation between December 2021 and May 2022. They were compared with patients who received PR and those who
did not in terms of the duration of oxygen use.

RESULTS: A total of 61 patients (9 women in each group) completed the study. The mean age was 65 + 12. Thirty patients underwent PR
(group 1) and the remaining 31 patients were classified as control group (group 2). When the groups were compared in terms of duration
of oxygen use, patients who performed PR were statistically significant shorter duration than those who did not (P = .012). In addition,
PR improved their quality of life compared to group 2.

CONCLUSION: It was concluded that although PR has many indications, it is also effective, feasible, and safe in prolonged infections
and it was thought that TR may also be effective as supervised PR.

KEYWORDS: COVID-19, pulmonary rehabilitation, telerehabilitation, oxygen supplementation, quality of life
Received: March 31, 2023 Accepted: August 14, 2023 Publication Date: October 27, 2023

INTRODUCTION

In December 2019, 27 cases of pneumonia of unknown origin were detected in Hubei." With the number of infected
people and severe pneumonia cases increasing, the World Health Organization (WHO) officially declared a pandemic in
February 2020. Since then, different variants of severe acute respiratory syndrome coronavirus 2 (SARS-CoV) have been
defined by the WHO.2 Compared with patients infected with the alpha or delta variants, omicron patients were hospital-
ized significantly less often, required less intense respiratory support, and had a shorter length of stay.> National ensemble
predicts that the number of daily coronavirus disease 2019 (COVID-19) hospital admissions will decrease.*

Studies have shown that oxygen support at discharge is safe and reduces mortality and hospital readmission in patients
with hypoxemic COVID-19.5° The use of modern technology has allowed us to facilitate discharge in patients with mild-
to-moderate disease in a safe and appropriate manner in COVID-19.7 Early pulmonary rehabilitation (PR) and mobili-
zation in the acute and post-acute phase with telemonitoring and telerehabilitation (TR) have been recommended for
COVID-19 patients.>* Many recommendations regarding PR have been reported in the literature; however, these are not
based on the experience of COVID-19 patients, so there is a need for an individualized approach and the use of behavior
change strategies.’

In this study, we aimed to investigate the effect of TR on the duration of weaning from oxygen in hypoxic COVID-19
patients discharged with oxygen supplementation. The primary endpoint was to compare the duration of weaning from
oxygen, and the secondary endpoint was to examine the change in quality of life.

MATERIALS AND METHODS

Study Design and Participants
This study was designed as a quasi-experimental study and was conducted in patients discharged with oxygen sup-
plementation between December 2021 and May 2022. The study was approved by the Institutional Review Board
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for Human Studies and Ethics Committee of University of
Health Science Turkey, Dr Suat Seren Chest Diseases and
Thoracic Surgery Research and Training Hospital (Approval
Acceptance Number: 2020-KAEK-139) and was conducted
in accordance with the tenets of the Declaration of Helsinki.
Written informed consent was obtained from each patient.

We studied 127 patients who were hospitalized with hypox-
emic COVID-19 (non-intensive care unit setting), of whom 15
patients did not give consent and 39 patients were excluded
because they had concomitant respiratory diseases. These
diagnoses were obtained from the hospital information man-
agement system and verified by patient self-report. In addi-
tion, 9 patients with other comorbidities were excluded
(rheumatoid arthritis n = 1, pregnancy n = 1, uncontrolled
hypertension n = 2, uncontrolled diabetes mellitus n = 2,
cardiac arrhythmia n = 1, orthopedic disability n = 1, neu-
rological disorders n = 1). These patients were assessed and
verified by the relevant department. One patient was unable
to complete the program due to unwillingness. Two patients
were lost to follow-up due to relocation. Sixty-one hypoxemic
patients with COVID-19 who were deemed clinically suitable
to be discharged with oxygen supplementation were included.
Patients were allocated 1:1 and divided into 2 groups: the
intervention group (group 1) and the control group (group 2).

Inclusion Criteria

1. Patients >18 years of age with COVID polymerase chain
reaction (PCR) (+) and radiologically compatible with
COVID-19 pneumonia.

2. Patients discharged with oxygen supplementation.

3. Those able to communicate remotely.

Exclusion Criteria

1. Pregnancy or lactation.

2. Concomitant diseases (Chronic obstructive pulmonary
disease [COPD] group B, C, D, uncontrolled or severe
asthma, other respiratory diseases, cancer, immunologi-
cal disorders, concomitant other infection diseases).

3. Orthopedic, neurological conditions that preclude par-
ticipation in an exercise program.

4. History of unstable cardiovascular conditions such as
cardiac arrhythmia, uncontrolled hypertension (HT), pul-
monary hypertension, and uncontrolled diabetes melli-
tus (DM).

5. Thrombotic diseases.

Procedures
Demographic characteristics, comorbidities, and medical his-
tory were recorded in detail. Patients were examined for all

MAIN POINTS

e We have shown that telerehabilitation (TR) can be imple-
mented in post-infection conditions such as coronavirus
disease 2019 and that TR can be as effective as pulmo-
nary rehabilitation.

e Telerehabilitation is cost-effective and feasible.

e In particular, patients who had difficulties in transport to a
hospital because of general health situations or socioeco-
nomic problems are logical candidates for TR.

Deniz et al. Telerehabilitation for COVID-19

systems. If any problem was identified during the examination,
the relevant department was consulted. Blood samples were
taken from each patient (liver and kidney function tests, glu-
cose, b-dimer, ferritin, C-reactive protein, and blood cell count).

Health-related quality of life (HRQOL): This was assessed
using the nationally validated version of the St George’s
Respiratory Questionnaire (SGRQ). The Hospital Anxiety
and Depression Scale (HADs) was used to assess anxiety
and depression separately. The Modified Medical Research
Council (mMRC) dyspnea scale was used to assess the per-
ception of dyspnea. All questions and assessments were car-
ried out by a pulmonologist and all patients were assessed
before and after PR.

Oxygen saturation follow-up: National Health Service guide-
lines suggest that unless there is a suspicion of CO, retention,
arterial gases are not required and patients can be moni-
tored using continuous peripheral arterial oxygen saturation
(SpO,)."* At discharge, it was recommended that patients be
monitored with daily pulse oximetry (PO) on their own. After
discharge, patients were followed up by daily telephone calls
to discuss their condition. If the patient was able to walk
for 30 minutes without supplemental oxygen with an SpO,
above 90%, it was recommended to wean them off oxygen
during the day; if the SpO, was stable above 92% during the
day at rest, the patients were called in for an arterial blood gas
analysis (ABGa) in the hospital.

Arterial blood gas analysis: This was performed at rest on
100 pL of arterial blood taken from the radial artery (Nova
Biomedical Critical Care Xpress, Waltham, Mass, USA).
If SpO, was greater than 92% at rest on ABGa, the patient
was completely weaned from oxygen. All interventions and
assessments were reviewed by a pulmonologist.

Pulmonary Rehabilitation

Patients were informed about PR and trained by a physiother-
apist and a specialist in physical and rehabilitation medicine
at discharge; however, PR was not delivered in the hospital.
Pulmonary rehabilitation consisted of treatment, education,
self-management intervention, patient interview, exercise,
and maintenance program. Home COVID-19 maintenance
treatment and education with self-management interven-
tions were provided. Patient education was provided with
a booklet, healthy lifestyle education, family encourage-
ment, and social activities. Patients were called by a physio-
therapist at least twice a week to discuss the frequency and
intensity of the exercises and to give motivational speeches
about continuing the exercises. Patients were followed until
they stopped using oxygen or completed the 8-week PR
period. Pulmonary rehabilitation included breathing exer-
cises (slow inhalation and exhalation through the nose and
mouth, respectively, pursed-lip breathing, and diaphrag-
matic breathing), peripheral muscle training including lower
and upper limb strength (initially warm-up, bed exercises,
then low-intensity exercise, aerobic exercise, and stretch-
ing), bronchial hygiene techniques (postural drainage, and
percussion), and secretion clearance. Warm-up exercises
include shoulder shrugs and circles, side bends, knee lifts,
ankle taps, and circles. Fitness exercises included march-
ing on the spot, step-ups, walking, and jogging. Physical
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exercise was performed as aerobic exercise (low intensity,
short duration, 3-5 sessions/week, 20-30 minutes per ses-
sion). Strength training started with a reduced load and was
repeated in the target muscle group 8-12 times, 1-3 sets/time,
with 2 minutes rest between sets, at least 3 sessions/week
for up to 8 weeks, depending on the patient’s condition.
The load was increased by 5%-10% each week. In addition,
balance training (hands-free balance training, posture, flex-
ibility, and rhythmic breathing) and activities of daily living
(mobilization, dressing, undressing, toileting, and bathing)
were recommended to be performed under supervision as
much as possible. The program to be followed was com-
pletely individualized according to the patient’s condition.
Patients were encouraged to continue with the exercise
program.

Table 1. Demographic Data of the Patients

Statistical Analysis

Data were analyzed using IBM Statistical Package for Social
Sciences (SPSS) Statistics (IBM Corp., Armonk, NY, USA).
Group comparisons were made using a non-parametric test
and, where appropriate, a t-test. Median (minimum, maxi-
mum) as well as mean + SD and interquartile range (IQR) (Q1
and Q3) are presented for all variables. Repeated measures
analysis of variance (ANOVA) and Mann-Whitney U test
(comparison of post-pre values) were used to determine dif-
ferences between groups for parametric and non-parametric
tests, respectively. The duration of oxygen weaning in patients
was assessed using the Kaplan—-Meier method. For all statisti-
cal comparisons, the significance level was set at a = 0.05
(probability of a type 1 error) and 2-sided. A P-value <.05
was considered statistically significant.

PR (+) PR (=)
Median Median

Variables Mean + SD (minimum, maximum) Mean + SD (minimum, maximum) P

Age’ 63+ 12 64 (35, 89) 67 + 12 70 (39, 89) .165
Gender (female) 62 +11 64 (37, 88) 68 + 14 70 (35, 81) 112
Smoking’ 34 + 21 40 (39, 89) 40+ 18 40 (5, 80) 401
PR duration 24+13 21 (10, 60) NA
Use of O, (days) 28.7 +21.9 21 (10, 90) 41.1 + 26.6 30 (15, 90) NA
mMRC 3+1 4(2,4) 4+0 4(3,4) .054
HADa" 79 +5.1 7.5(1,19) 9.6 +5.8 9 (1, 21) .239
HADd 7.7 +4.6 6(2,16) 10+ 6.3 8 (2, 21) 210
Symptom 20.3 +19.4 19.7 (0, 56.3) 23.3+23.2 21.3 (0, 88) .678
Activity 79.7 £16.9 82.5(47.3, 100) 82.4+12.6 86.3 (55.1, 100) .813
Impact 43.6 £15.6 39.8 (20.8, 78.6) 45.8 + 14.2 46.4 (18.2, 80.5) .248
Total® 50.5+14.2 48.1 (28, 79) 53.2+12.8 54.3 (29, 79) 454
AST 27 +12 26 (7, 53) 22 +13 18 (9, 71) .188
ALT 64 + 47 43 (8, 178) 32 +285 23 (9, 143) .001
Urea 47 £ 17 43 (18, 88) 56 + 32 51 (16, 158) 327
Creatinine’ 0.82 +0.25 0.8 (0.4, 1.3) 0.9 +0.28 0.8 (0.4, 1.6) 226
Ferritin 518 + 387 411 (16, 1799) 480 + 458 318 (70, 2299) .363
p-dimer 952 + 786 720 (259, 4369) 1421 + 959 1100 (404, 4500) 013
CRP 4.4+ 4.0 3.4 (0.2, 14.3) 3.7+43 2.1(0.1,17.2) A27
WBC (x10°) 10.7 + 4.0 9.4 (5.0, 19.5) 10.6 + 3.7 11 (4.8, 21.5) 971
Hemoglobin® 123+ 1.4 12.7 (8.3, 14.9) 122+ 2.3 12 (8.8, 18.5) .863
Hematocrit* 36.4 + 4.1 37 (28, 44) 36.7 £ 6.9 36 (22, 54) .876
Neutrophil (x10%)° 8.8 +3.9 8.0 (1.8, 17.0) 8.4+34 8.1 (4.2,19.4) .754
Lymphocyte (x10°%) 1.2+0.8 1.2 (0.3, 3.8) 1.2+05 1.2 (0.3, 2.3) .670
pO, 51 +4 52 (40, 58) 49+ 6 51 (33, 59) 453
pCO, 36 +5 35 (29, 48) 40+ 9 37 (26, 72) .145
SpO, 87 +3 87 (76, 92) 84 + 6 86 (61, 93) .182
HCO,’ 26 +£3 26 (20, 33) 28+ 5 27 (20, 43) .360

*Normal distribution, if variables were fitted normal distribution, the means of variables were compared, if not, the medians of variables were
compared. Statistically significant results are given in bold.HADa and d, hospital anxiety and depression; mMRC, Modified Medical Research

Council Dyspnea Scale.



RESULTS

A total of 61 patients (9 women in each group) completed
the study (1 patient who was unable to complete the pro-
gram and 2 patients who were lost to follow-up were 67, 71,
and 63 years old, respectively). The mean age was 65 + 12.
Thirty patients were performed PR (group 1) and the remain-
ing 31 patients were classified as group 2. Significance was
not found in terms of smoking history between groups [smok-
ers, non-smokers, and ex-smokers (P = .963). The patients’
comorbidities were similar in each group (P = .489). There
was no significance in terms of basic demographic data of the
patients and is presented in Table 1.

Patients who received PR improved their HRQOL. While sig-
nificant changes were observed in the impact, activity, and
total SGRQ domains, no significance was detected in the
mMmMRC and HAD assessments (Table 2, Figure 1).

When the groups were compared in terms of duration of
oxygen use, patients who performed PR were statistically
significantly shorter than those who did not (Figure 2).

Deniz et al. Telerehabilitation for COVID-19

DISCUSSION

The results of the study provide the benefits of exercise inter-
ventions delivered by TR for recently discharged from hos-
pital with oxygen supplementation in hypoxemic patients
with COVID-19. Patients who received TR improved their
quality of life and were weaned oxygen off in a statistically
significantly shorter time compared to patients who did not
receive TR.

A randomized controlled trial (RCT) of 120 patients showed
the superiority of TR over no rehabilitation for 6 minute walk-
ing test (6MWD), lower limb muscle strength, and HRQOL."
In our study, TR resulted in an improvement in patients’ quality
of life. Cardiorespiratory exercise is dependent on adequate
oxygen transport by the respiratory and circulatory systems
and efficient use of oxygen. Skeletal muscle, like all tissues,
requires a constant supply of oxygen at a rate that keeps pace
with changing metabolic demands. These needs increase
proportionally with increasing exercise intensity.'? Although
we did not measure muscle strength and exercise capacity,
the fact that oxygen saturation improved in the PR-treated

Table 2. Comparison of Variables Before and After Pulmonary Rehabilitation

PR (+) PR (-)

Variables Mean Median (Q1, Q3) Mean Median (Q1, Q3) P

mMRC -1.6 -2 (=2,-1) -1.19 —-1(=2,-1) .109
HADa -3.83 =3 (=5, -1) -3.9 -3 (=7,0) .794
HADd -3.77 -3 (=5, -2) —4.1 -3 (=7,-1) .664
Symptom -5.5 -1.9 (=10, 0) 0.1 0 (-6, 0.6) .086
Activity” -28.9 —25.4 (—44, -18) -17.7 —-17 (=26, —4) .039
Impact” —24.8 -22 (=31, -15) -12.5 —13 (=20, —6) .002
Total® -23.3 -23 (=31, =15) -12.2 -13.7 (=21, =2) .001
AST -8.9 -4 (=17, 0) —4.5 -2 (=7,1) .083
ALT -37.8 —28 (—49, -9) -16 -7 (=20, -2) .005
Urea -18.7 -19 (=30, -8) -16.8 -9 (=27, -2) .296
Creatinine —-0.01 0 (=0.1, 0.1) -0.02 0 (=0.1, 0.1) .100
Ferritin -314 196 (-461, —=107) —-134 =95 (=271, —11) .051
p-dimer 22 33 (=237, 378) —-174 —118 (-896, 268) .180
CRP -2.7 —1.6 (=5.4, -0.1) -1 —-0.4 (-1.6, -0.3) .061
WBC (x10%) 2.3 -1.8 (-4.8, -0.4) -1.7 -1.5 (4.7, -0.1) 571
Hemoglobin® 0.14 0.5 (0.5, 1) -0.07 -0.1 (-0.7, 1) .578
Hematocrit 1.23 2 (-1, 3) 0.59 0(2,4) 400
Neutrophil (x10%)" -3.4 -3.6 (5.6, -0.8) -1.99 -1.8 (-4.6, 0.2) 143
Lymphocyte (x10°) 0.8 0.7 (0.4, 1.1) 0.34 0.3 (0.2, 0.7) .031
pO," 22.48 23.5(14.1, 29.6) 14.7 14.5 (5.4, 19.6) .016
pCO, -0.08 —-0.65 (=3.2, 3) -1.24 0 (-5, 5) .902
SpO,* 7.67 7.9 (5.3, 10.1) 7.54 6.1(3,11.7) 933
HCO,* -1.77 —2.4(-4.8,1) -2.77 -1.5 (=5, 0.5) .709

*Normal distribution, if variables were fitted normal distribution, the means of variables were compared, if not, the medians of variables were
compared.Statistically significant results are given in bold. HADa and d, hospital anxiety and depression; mMRC. Modified Medical Research

Council Dyspnea Scale.
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patients in a shorter period of time may indirectly translate
into improved exercise capacity and muscle strength.

With pandemic situations, technology has become an inte-
gral part of our lives. Telerehabilitation, which is a part of
technology, is promising and cost-effective, and it facilitates
patient participation in PR. In addition, TR may be safe and
feasible, and it leads to a reduction in the need for conven-
tional PR; furthermore, TR should be considered during
the COVID-19 pandemic in COPD."*> Meanwhile, TR has
also been performed in patients with COVID-19. A review
showed that TR influences physical activity and positive clini-
cal outcomes and is similar to conventional PR in patients
with COVID-19.

An RCT, consisting of a small sample size, was carried out
on 36 patients with COVID-19 in the acute stage, with only
1 week of TR. The 6-minute walk test, multidimensional dys-
pnea-12, 30-second sit-to-stand test, and Borg scale were
evaluated. It was found that all 3 variables changed sig-
nificantly in favor of the intervention group.'” Compared to
our study, we delivered TR varying between 1 and 8 weeks.
Similarly, only T week of TR was effective, safe, and feasible
as in the study and it paved the way for weaning from oxygen
in our study. Patients in our study also improved their qual-
ity of life. In addition, patients who were weaned off oxygen
for a shorter time showed a greater improvement in HRQOL,

as expected. Telerehabilitation can improve exercise capac-
ity, dyspnea, and HRQOL and does not significantly increase
adverse events.'® We did not observe any adverse events in
our patients until the end of the study in each group.

A study conducted in patients with COPD, 12 weeks, 2 ses-
sions per week, outpatient PR, showed that oxygen uptake,
oxygen pulse (mL/beat), and work rate increased significantly
in favor of the interventional group, but the oxygen satura-
tion of the patients did not change compared to before and
after PR (pre- and post-SpO, 93.9%-94%)."” Another study
performed in a similar population showed that participants
significantly improved oxygen saturation and exercise capac-
ity (6MWT)."® Although participants had different diagnoses,
PR improved oxygen saturation and HRQOL in patients with
COVID-19 in our study.

A case report showed that a patient with post-acute COVID-19,
80 years old, reported improvement in gait speed, exercise
capacity, and oxygen saturation after PR. The patient’s oxy-
gen saturation was 88% on the first day and reached 98%
after 10 days of PR." Similarly, the earliest weaning time from
oxygen was 10 days in group 1 and 15 days in group 2.

Patients with COVID-19 can suffer from various dysfunc-
tions such as impaired lung function, physical decon-
ditioning, muscle weakness, delirium, and other cognitive
impairments.?® Previously defined in patients with COPD, PR
improves dyspnea, health status, and exercise tolerance.”!
Telerehabilitation is recommended for patients with COVID-
19 to reduce viral spread, but there is little information on
how best to do this in these patients.?? Our study showed that
TR improved the quality of life and oxygenation in patients
with COVID-19 as in patients with COPD.

CONCLUSION

It was concluded that although PR has many indications,
it is also effective, feasible, and safe in prolonged infections
and it was thought that TR may be also effective as super-
vised PR.
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Comparison of Self-Efficacy and Problem-Solving Skills
Between Women with Asthma and Healthy Controls:
A Cross-Sectional Study
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OBJECTIVE: Problem-solving skills and self-efficacy are among the topics that are frequently investigated in people with various chronic
conditions. However, there are limited studies on asthma patients. Our study aims to compare self-efficacy and problem-solving skills in
asthma patients and healthy controls.

MATERIAL AND METHODS: We included 23 women with asthma [age: 39 (34-56) years] and 23 healthy controls [age: 42 (30-55) years]
in the study. Participants’ sociodemographic and disease-related characteristics, Asthma Control Test, and the Modified Medical Research
Council Dyspnea Scale scores were recorded. We examined problem-solving skills with the Problem-Solving Inventory and self-efficacy
with General Self-Efficacy Scale. We compared groups with the chi-square test, Mann-Whitney U-test, and Independent Sample t-test.

RESULTS: Age, body mass index, educational status, marital status, and occupational status were similar among the groups (P > .05).
However, smoking was significantly higher in healthy controls (P < .05). It was found that women with asthma had worse self-efficacy
and problem-solving skills compared to healthy controls (P < .05).

CONCLUSION: These results showed that there may be problems in socio-cognitive skills associated with the disease. Our study focused
on the possibility that female asthma patients may have low levels of self-efficacy and problem-solving skills. Therefore, health profes-
sionals designing the rehabilitation program should take these skills into account while conducting the assessment as they may be useful
in developing an efficient rehabilitation program.

KEYWORDS: Asthma, women, self-efficacy, problem-solving
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INTRODUCTION

Asthma is a chronic inflammatory disease of the airways in which many cells and cellular elements play a role. It pro-
gresses with exacerbations and presents with many respiratory symptoms such as shortness of breath, chest tightness, and
cough.” The primary goal of healthcare professionals in treatment is to control symptoms during the disease process.” The
integration of self-management strategies in disease treatment is one of the key aspects stressed in the asthma guidelines.
Self-management in asthma refers to the actions taken by patients to monitor the disease situation, control the disease
symptoms, and avoid exacerbations.? A Cochrane review showed that patients with asthma who were trained in asthma
management, periodically under medical supervision, and who had an action plan for disease management had fewer
emergency applications, fewer hospital admissions, improved lung function, and peak expiratory flow, had less symptoms,
and used less frequent rescue medication during the disease process.> Experts in the National Asthma Education and
Prevention Program expert panel underlined that a self-management program should include approaches for cognitive
components in asthma patients.? Experts mentioned that the improvement of self-efficacy and problem-solving skills may
also be used as a strategy to manage disease in addition to disease knowledge and action.? The generic set of abilities
identified by Lorig and Holman* for effective self-management includes problem-solving, decision-making, resource uti-
lization, creating a partnership between patients and healthcare providers, and taking action. The development of these
abilities boosts self-efficacy.

Self-efficacy is a concept that has become a main topic of discussion following Bandura’s Social Cognitive Theory.
According to this theory, self-efficacy is an important psychosocial parameter emphasizing that a person’s belief or con-
fidence is a powerful indicator of the initiation and maintenance of future behavior.> Self-efficacy theory identifies that
the power of the belief in one’s capacity, motivation, and behavior can affect outcomes. Furthermore, the theory includes
explanations that enhanced self-efficacy will pave the way for improved behaviors, motivation, thought patterns, and emo-
tional well-being.® The improvement of self-efficacy often comes to the fore as strengthening the patient’s physiological
and psychosocial aspects and being a part of the patient’s self-management criteria.”
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Along with self-efficacy, the problem-solving ability is a cru-
cial component of a healthy life process and is crucial for the
management of stressful situations. Problem-solving skill con-
tains the personal context and barriers of patients’ lives and is
a crucial step for successful disease management.® Advanced
problem-solving skills are among the key elements in disease
management and can provide positive outcomes.’

Self-efficacy and problem-solving skills are among the topics
frequently in the adolescent group; however, there are only
limited studies evaluating these concepts in adult asthma
patients.’®'? The aforementioned studies have different char-
acteristics of the aforementioned problem-solving skill which
is a metacognitive skill in terms of evaluating the problem-
solving skills based on mathematics in the adolescent group.
Additionally, self-efficacy examined in the studies has been
reflected in asthma-specific self-efficacy. Uncertainty exists
regarding general self-efficacy and problem-solving skills in
adult asthma. In addition, one potential factor affecting these
cognitive variables is gender.”> Women are more likely to
develop asthma after puberty, and it worsens more quickly.
Additionally, Pignataro et al' indicated that women with
asthma have more symptoms, and more rescue medication
usage results in reduced quality of life than in men. This gen-
der difference may affect psychocognitive skills. However,
to the best of our knowledge, there is no study that investi-
gated self-efficacy and problem-solving skills among women
with asthma. Most of the studies examined self-efficacy and
problem-solving skills in adolescent asthma participants and
investigated disease-related self-efficacy but not focused
on women. Therefore, our purpose is to examine the self-
efficacy and problem-solving skills in women with asthma
and determine if there are any differences in self-efficacy
and problem-solving skills between women with asthma and
healthy controls. We hypothesized that women with asthma
have poor self-efficacy and problem-solving skills.

MATERIAL AND METHODS

We carried out our cross-sectional study between April and
June 2022 at the Dr. Suat Seren Chest Diseases and Thoracic
Surgery Training and Research Hospital in izmir, Turkey. All of
the participants in our study provided informed written con-
sent. The Ethics Committee of Izmir Katip Celebi University

MAIN POINTS

e Self-efficacy and problem-solving skills play a crucial
role in the self-management of chronic diseases such as
asthma.

e Most of the studies that examined the self-efficacy and
problem-solving skills in asthma had adolescent partici-
pants and investigated disease-related self-efficacy but
did not focus on women.

e Ouraim is to examine the self-efficacy and problem-solv-
ing skills in women with asthma and determine if there
are any differences in self-efficacy and problem-solving
skills between women with asthma and healthy controls.

e We found that the self-efficacy and problem-solving skills
of women with asthma deteriorated compared to healthy
controls.

approved the study protocol (Approval Number: 114). We
performed our study following the principles of the Helsinki
Declaration.

Participants

We selected the study participants according to the inclu-
sion and exclusion criteria among patients who applied to the
outpatient clinic in Dr. Suat Seren Chest Disease and Surgery
Training and Research Hospital between April and June 2022.
We included the women diagnosed with bronchial asthma
according to GINA criteria' by a physician who is a special-
ist in chest diseases, on regular medical treatment, and aged
18-65 years who volunteered to participate in our study. We
included the study participants for control groups as follows:
volunteering to participate, being a woman aged between 18
and 65 years, and having no pulmonary disease. The healthy
control group consisted of hospital staff and patient relatives.
After explaining the purpose and content of the study to the
volunteers, those who wanted to participate were included
in the control group. We excluded all participants who were
unable to understand the Turkish commands, had psychiatric,
musculoskeletal, and neurological disorders, symptomatic
heart disease, or any kind of malignancy that could affect
variables.

Outcome Measures

Before the assessment, we recorded participants’ information
such as sociodemographic, physical, and clinical variables,
respiratory symptoms (cough, dyspnea, sputum), asthma con-
trol status, and dyspnea severity. We used the Asthma Control
Test for asthma control status and the Modified Medical
Research Council (mMRC) Dyspnea Scale for dyspnea sever-
ity. Following, we assessed self-efficacy levels by the General
Self-Efficacy Scale and problem-solving skills by the Problem-
Solving Inventory.

General Self-Efficacy Scale

The original 23-item form of the scale was developed by
Sherer et al.’ The Turkish adaptation, validity, and reliability
study of the scale was performed by Yildirim and ilhan.'® The
scale includes the main question “How well does it describe
you?” and all of the items are scored on a 5-point Likert-type
scale. The total score varies between 17 and 85. A higher
score indicates better self-efficacy.

Problem-Solving Inventory

Problem-Solving Inventory developed by Heppner and
Petersen'” is a self-report scale that measures an individual’s
self-perception about problem-solving skills. The inventory
consists of 32 items, and a Likert-type scale is scored between
1 and 6 (1 = | always act like this and 6 = | never act like this).
The total score varies from 32 to 192. A high total score on
the scale indicates inadequate problem-solving skills.'®

Asthma Control Test

The Asthma Control Test is a self-reported questionnaire con-
sisting of 5 items and scores from 0 to 5. It is used to iden-
tify patients with insufficient control. As an assessment tool,
the patient uses day and night symptom frequency, activity
limitation, use of medication, and self-perception of asthma
control. The control status of the patient is determined by
summing the scores. The maximum score is 25, and the
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minimum score is 5. A score of 19 and below indicates that
the disease is not under good control.' Its Turkish adaptation
was made by Uysal et al.?

Modified Medical Research Council Dyspnea Scale

It measures perceived dyspnea. It is a categorical scale
scored 0-4 points, and patients choose the statement that
best describes their dyspnea level out of 5 statements about
dyspnea.”

Statistical Analysis

Before the study started, the pilot study was performed with
10 patients with asthma and 9 healthy controls. The sample
size was calculated at a minimum of 23 per group for a power
of 0.80 with a 5% type 1 error and 0.748 effect size in a
2-sided test at the 0.05 level (G*Power, ver. 3.1., Universitat
Disseldorf, Disseldorf, Germany). The main results did not
include data from the pilot study.

All analyses were performed using Statistical Package
for the Social Sciences 20.0 (IBM Inc., Armonk, NY, USA)
Windows statistics software. The normality was checked by

Table 1. Sociodemographic Characteristics of Participants

Asthma Asymptomatic
Patients Controls
(n =23) (n =23) P
Age, years 39 (34-56) 42 (30-55) 178
Weight, kg 63 (53-80) 71 (56-75) .635
Height, cm 165 (160-169) 165 (161-166) .733
Body mass index, 23.05 26.07 .635
kg/m? (20.47-27.82) (20.75-27.95)
Educational status, n (%)
Primary school 4(17.39) 3(13) .541
High school 5(21.74) 6 (26.09)
University 3(12.04) 6 (26.09)
Postgraduate 11 (48.83) 8 (34.82)
Marital status, n (%)
Single 6 (26.09) 8 (34.78) .380
Married 14 (61.87) 13 (56.52)
Divorced 3 (12.04) 2 (8.70)
Occupational status, n (%)
Employed 18 (78.26) 21 (91.30) 812
Unemployed 5(21.74) 2 (8.70)
Retired 0 0
Smoking status, n (%)
Smoker 3 (12.04) 10 (43.48)
Ex-smoker 10 (43.48) 8 (34.78) .041*
None 10 (43.48) 5(21.74)
Smoking 7 (4-10) 20 (13-32) .037*

consumption
(pack-years)

Values are expressed as median (1 and 3 quartiles) or n (%).
Mann-Whitney U-test and chi square test were used.
*P < .05.

Shapiro-Wilk tests. Continuous variables were presented as
mean = standard deviations or median (interquartile range),
and categorical variables were presented as percentages (%).
Mann-Whitney U-test and Independent Sample t-test were
used to compare the groups. The chi-square test was per-
formed for comparison of the categorical variables. A Pvalue
of <.05 was considered statistically significant.

RESULTS

We included 23 women with asthma (median age: 39 years)
and 23 healthy controls (median age: 42 years) in the study.
Participants had similar sociodemographic characteristics
such as age, weight, height, body mass index, educational
status, marital status, and employment status except for smok-
ing variables (P < .05). Participants in the control group were
more active smokers and had higher pack years (P > .05)
(Table 1).

The clinical and disease-related characteristics of asthma
patients are summarized in Table 2. Most patients with
an average of 4.66 + 3.05 years of diagnosis had partially
controlled asthma (66.7%) and dyspnea (85.7%) (Table 2).
Moreover, the mMRC scores of the patients were between 0
and 2 and there were no patients with scores 3 and 4 (Table 2).

In terms of problem-solving skills and self-efficacy, asthma
patients scored better on problem-solving skills and lower
on self-efficacy when compared to healthy controls (P < .05)
(Table 3).

DISCUSSION

In our study, we compared the self-efficacy and problem-
solving skills of women with asthma with those of the control

Table 2. Clinical and Disease-Related Characteristics of
Asthma Patients

Asthma Patients

(n=23)

Time of diagnosis, years 4.66 + 3.05
Symptoms, n (%)

Breathlessness 18 (78.26)

Cough 8 (34.78)

Phlegm 0(0)

Chest pain 7 (30.43)
Number of asthma attacks in last year, n 1(0/2)
mMRC dyspnea scores, 0-4

0 3 (12.04)

1 13 (57.53)

2 7 (30.43)
Asthma control group, n (%)

Well-controlled asthma 8 (34.78)

Partially controlled asthma 14 (61.87)

Uncontrolled asthma 1 (4.35)

Values are expressed as mean + standard deviation or n (%).
mMRC, Modified Medical Research Council.
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Table 3. Problem-Solving and Self-Efficacy Scores of
Participants

Asthma Asymptomatic

Patients Controls

(n=23) (n=23) P
Problem-solving 98 (74/112) 72 (65/84) .047*2
scores, 35-210
Self-efficacy scores, 48.5 + 6.85 58.8+7.62 .036%

0-85

Data presented as median (1 and 3 quartiles) and mean + standard
deviation.

*Mann-Whitney U-test.

bIndependent Sample t-test.

group. We found that the self-efficacy and problem-solving
skills of women with asthma deteriorated compared to the
healthy controls.

Patients with asthma, especially those who have poor asthma
control and exacerbations, may encounter intermittent, tem-
poral, and prolonged hypoxemia periods.??> This clinical
characteristic of asthma may result in hypoxia-related hippo-
campal neurotoxicity and end in poor cognition.? Although
it has been argued in recent studies that cognitive impair-
ment may be associated with asthma, the mechanism of cog-
nitive impairment in asthma has not been understood. Rhyou
and Nam?* found that cognitive impairment in adult asthma
patients was frequently observed (44.1%) and older adults
experienced more prevalent. Additionally, it implies that low
cognition may be linked to depression and anxiety.? It may
indicate how these fundamental cognitive impairment mech-
anisms and the processes associated with them may impact
socio-cognitive abilities including self-efficacy and problem-
solving abilities.

Self-efficacy reflects individuals’ belief in their ability to
achieve goals and accomplish tasks, and it has a subjective
feature. In other words, it expresses how the person perceives
their capacity to deal with the challenges they will face.?®
Considering these definitions, it is undeniable that self-effi-
cacy is one of the key parts of chronic disease management.
It was said that self-efficacy might change by the experienced
emotions and individual behaviors when managing exac-
erbations in asthma patients.?”” Melgarejo Gonzalez-Conde
et al*® reported that 40% of the participants had low self-
efficacy in their study evaluating self-efficacy in adolescents
with asthma. There are no clear results in the literature that
self-efficacy was affected in adult asthma patients compared
to the healthy control group. In comparison to healthy con-
trols, we discovered that women with asthma had lower lev-
els of self-efficacy. To the best of our knowledge, our study
was the first to compare asthma patients with the control
group for self-efficacy. Therefore, this outcome might serve as
a new and important foundation for future studies.

One of the criteria defined by Lorig and Holman* among a
group of abilities that have been successfully used to man-
age chronic diseases and enhance the disease management
process is problem-solving skills.?> People with chronic lung
diseases are reported to have cognitive problems, such as

impairments in problem-solving skills, which have an impact
on disease management.’® When we searched the literature,
no study examined the problem-solving skills of asthma
patients. In our study, we observed that the perceived prob-
lem-solving skills of asthmatic women were lower compared
to the healthy controls. More research, however, is required
to corroborate these findings because problem-solving skills
are involved in various contexts.

Our participants consisted of young adults of the same age,
physical characteristics, and educational, marital, and occu-
pational status except for smoking status between asthma
and control groups. In our study, women with asthma were
relatively recently diagnosed, had few attacks in the previous
year, had partially low mMRC scores, and had good asthma
control. However, most of the patients experienced dyspnea
symptoms. Despite the comparatively good disease-related
characteristics, the asthma group's self-efficacy and problem-
solving skills were lower than those of the healthy controls.
In the last 5 years, research has underlined the importance of
enhancing and promoting self-efficacy and problem-solving
in the practice of basic healthcare.?® Therefore, if possible,
after diagnosis, both self-efficacy and problem-solving skills
should be taken into account and evaluated.

Our study had some limitations. In this study, we investigated
only sociodemographic variables such as age, educational
status, and occupational status. Assessment of participants’
functional status and getting information about daily liv-
ing activities, physical activity status, and challenges in
daily life might help to interpret these differences in detail.
Additionally, our study did not look into psychocognitive
characteristics such as anxiety level, decision-making abil-
ity, and asthma-self efficacy did not investigate in our study.
These variables might be important to clarify the mechanism
of deterioration of self-efficacy and problem-solving skills in
women with asthma. The other limitation was that we only
included adult women with asthma in this study. However,
we did not ask the participants about their menopausal sta-
tus. Menopausal status may be a parameter that influences
self-efficacy and problem-solving skills. Also, the sample size
of our study could have been larger. In future studies, these
limitations might be considered. Besides, we did not analyze
the factors related to self-efficacy and problem-solving skills
in women with asthma because of the small sample size for
correlation analysis. First of all, the sample size of our study
could have been larger. It should investigate these factors in
future studies.

CONCLUSION

Self-efficacy and problem-solving skills play a crucial role in
the self-management of chronic diseases such as asthma. In
chronic disease management, the assessment and improve-
ment of self-efficacy and problem-solving skills constitute
the biggest steps to be taken in the self-management process
within the scope of providing the patient with healthy life
behaviors such as exercise and nutrition. Our study showed
that self-efficacy and problem-solving skills were worse
in women with asthma compared to the healthy control
group. Our study, which we conducted on women asthma
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patients considering that these parameters will vary specifi-
cally for gender, underlines the need to consider self-efficacy
and problem-solving skills when planning rehabilitation
programs.
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Introduction of inhaled corticosteroids (ICS) has been the cornerstone of the long-term management of asthma. ICSs either alone or in
combination with long-acting beta-2 agonists have been shown to be associated with favorable asthma outcomes. However, asthma con-
trol is still reported to be below expectations all around the world. Research in the last decades focusing on the use of ICS/formoterol both
as maintenance and as needed (maintenance and reliever therapy approach) showed improved asthma outcomes. As a result of recent
developments, Turkish Asthma Guidelines group aimed to revise asthma treatment recommendations. In general, we recommend physi-
cians to consider the risk factors for poor asthma outcomes, patients’ compliance and expectations and then to determine “a personalized
treatment plan.” Importantly, the use of short-acting beta-2 agonists alone as a symptom reliever in asthma patients not using regular
ICS is no longer recommended. In stepwise treatment approach, we primarily recommend to use ICS-based controllers and initiate ICS
as soon as possible. We define 2 different treatment tracks in stepwise approaches as maintenance and reliever therapy or fixed-dose
therapy and equally recommend each track depending on the patient’s risks as well as decision of physicians in a personalized manner.
For both tracks, a strong recommendation was made in favor of using add-on treatments before initiating phenotype-specific treatment in
step 5. A strong recommendation was also made in favor of using biologic agents and/or aspirin treatment after desensitization in severe
asthma when indicated.

KEYWORDS: Asthma, long-term management, reliever, controller, severe asthma
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INTRODUCTION

Since its first publication in 1996, Turkish Asthma Guidelines: Diagnosis and Treatment has been updated regularly. The
last update was published in December 2020 and was carried out under the auspices of the Turkish Thoracic Society and
Turkish National Society of Allergy and Clinical Immunology. However, owing to dramatical changes in the management
of asthma recently, particularly in stepwise approach in terms of treatment arms, a revision is needed in our recent recom-
mendations. In this context, online meetings were held with an author group of the guidelines team. All of the authors
were experts on asthma. For the updating process, a careful review of MEDLINE, PubMed, and Cochrane databases, after
the last update in 2020, was carried out. The panel discussions were held via online meetings during which treatment
goals and strategies as well as treatment steps were discussed in line with current literature data.

While making the recommendations, the relevant existing evidence, the current situation and evidence and health
legislation in our country, and the clinical experiences of the experts were taken into consideration. The decision on
recommendations were made based on the GRADE (Grading of Recommendations, Assessment, Development, and
Evaluation) method.! The quality of evidence was decided based on Global Initiative for Asthma (GINA) A, B, C, and D
criteria.? In brief, when the benefit of the patient is high, a strong recommendation was issued. If the risk-benefit ratio
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Preterm birth, low birth weight, greater 3

Frequent OCS use

U s it ¢ Long-term, high dose ICS
¢ Active/passive smoking use
<« Occupational exposures % Poor inhaler technique
<+ Exposure to noxious chemicals % Also taking P450
4 Low FEVL inhibitors
¢ Eosinophilia
*¢  Frequent exacerbations
< lrregular use of ICS
¢ Mucus hypersecretion

Figure 1. Risk factors for poor prognosis of asthma. FEV1, forced expiratory volume in the first second of expiration; ICS, inhaled corticosteroid;
OCS, oral corticosteroid; P450, cytochrome P450; SABA, short-acting beta-2 agonist.

was not clear enough, a weak recommendation was made.
The word “recommended” was used for strong recommen-
dation in a positive sense, while “not recommended” indi-
cated a strong recommendation in a negative sense. Weak
recommendation was made as “suggestion” or as “could
benefit.”

After several meetings, recommendations were finalized.
Recommendations were sent to all members of the expert
panel via Google Forms and voting was performed confiden-
tially. Recommendations were interpreted as “strong consen-
sus” if there was more than >90% agreement, as “consensus”
when there was 70%-89% agreement, and as “majority
agreement” if the agreement was between 51% and 69%.?
Each recommendation was numbered in order to be easily
followed up by the readers. The final version of the manu-
script including the voting results was shared with the expert
panel, and the last version was established. The update
includes 7 sections, 116 recommendations for treatment, and
9 recommendations created by the expert panel to improve
asthma management in the country. The details of each sec-
tion are provided here.

MAIN POINTS

e Using short-acting beta-2 agonists alone as a symptom
reliever in asthma patients not using regular inhaled cor-
ticosteroids (ICS) is no longer recommended.

e We recommend using ICS-based controllers and initiat-
ing ICS therapy as soon as possible in stepwise treatment
approach.

e Two different treatment tracks are defined in stepwise
approaches as maintenance and anti-inflammatory
reliever therapy or fixed-dose therapy and each track is
equally recommended. Decision should be made accord-
ing to the patient’s risks as well as choice of physicians in
a personalized manner.

e We recommend using add-on treatments before initiating
phenotype-specific treatments in step 5.

e We recommend using biologic agents and/or aspirin treat-
ment after desensitization in severe asthma when indicated.

CLINICAL AND RESEARCH CONSEQUENCES

Section 1: Goals of Asthma

Achieving asthma control is the target in the long term-man-
agement of asthma. Within the scope of this, we recommend
daily symptom control and prevention for future risk factors
that will adversely affect the course of the disease [Evidence
A/strong recommendation] [Recommendation 1, strong con-
sensus].?? In order to minimize future risks, we recommend
to reduce/prevent exacerbations to prevent persistent airflow
limitation and to keep the drugs used within safe limits in
terms of side effects (Figure 1) [Evidence A/strong recommen-
dation] [Recommendation 2, strong consensus].?* Therefore,
we recommend that patients with asthma should be reviewed
in terms of these risk factors in their initial evaluation and
during the annual follow-up [Evidence A/strong recommen-
dation] [Recommendation 3, strong consensus].

Section 2: General Principles of Asthma Treatment
Considering the treatment goals in asthma, we urge physi-
cians to consider the need for “biopsychosocial strategic
approaches” that will provide success in patient care in the
long term.>? We recommend that physicians take care of
patients from a biopsychosocial point of view and exhibit the
necessary attitudes in terms of both medical treatment and
psychosocial support. [Evidence A/strong recommendation]
[Recommendation 4, strong consensus].>* A multimodality
approach that consists of medications, nonmedical therapies,
treatment of risk factors, and ensuring patient compliance is
recommended (Figure 2) [Evidence A/strong recommenda-
tion] [Recommendation 5, strong consensus].?? It is essential
to ensure patients’ compliance with the treatment.?* We rec-
ommend to determine the conditions/factors that will lead
to poor compliance of the patients with the treatment and
to take an approach toward this [Evidence A/strong recom-
mendation] [Recommendation 6, strong consensus]. We
recommend that these evaluations be made at the first visit
as the initial evaluation and be reviewed annually [Evidence
A/strong recommendation] [Recommendation 7, strong
consensus].>?

One of the main factors that will affect the compliance of
patients with the treatment is the effective communication
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Figure 2. General treatment strategies for adjusting chronic follow-up of asthma.

of physicians with patients and family members. We rec-
ommend physicians to use effective communication skills,
as it will increase the patient’s compliance with the treat-
ment and cause positive effects in the treatment outcomes
[Evidence A/strong recommendation] [Recommendation 8,
consensus].?? We recommend patient-centered approaches
as it has been shown that the participation of patients and,
if necessary, their family members in the treatment pro-
cesses increases the success of the treatment [Evidence
A/strong recommendation] [Recommendation 9, strong
consensus].?3

The chronic nature of the disease requires patients to have
knowledge and skills related to disease management. In
this context, we recommend patients to be informed about
asthma and to be guided in terms of the health resources
they can access, to improve their inhaler device use skills, to
increase their health literacy level, and to learn to use a writ-
ten asthma action plan [Evidence A/strong recommendation]
[Recommendation 10, strong consensus].??

Section 3: General Principles of Pharmacological
Treatment

ASTHMA MEDICATIONS

We recommend controller medications, reliever medica-
tions, and add-on therapies for the long-term manage-
ment of asthma [Evidence A/strong recommendation]
[Recommendation 11, strong consensus].>*> Controller med-
ications are medications that are used on a regular basis or as
needed in the form of inhaled corticosteroid (ICS)/formoterol
(FOR) in step 1 and 2 treatments. Inhaled corticosteroid-
based medications are the main controllers that suppress
airway inflammation and consequently symptom control is
achieved, exacerbations are prevented, and respiratory func-
tion loss is reduced.??

Reliever medications are used in order to relieve the symp-
toms only when the patient has a symptom or assumed to
have symptoms (i.e., before exercise). Frequent need for
reliever medications is an indication of insufficiency or lack
of proper usage of controller medications.>* Add-on medica-
tions are added to the current treatment for patients in whom
good symptom control cannot be achieved despite ICS/long-
acting beta-2 agonists (LABA) combination or for patients

with exacerbations despite steps 3-5 treatment, and they are
not used alone.?** These include phenotype-specific and not
phenotype-specific treatments.

Using “controller” medications in order to control symptoms
and prevent future risks and using “symptom reliever” medi-
cations when the patient has symptoms forms the basis of
pharmacological treatment of asthma.

TREATMENT STRATEGY [STEPWISE APPROACH]

We recommend long-term introduction of the pharmacologi-
cal treatment in the context of “Stepwise approach” (Figure 3)
[Evidence A/strong recommendation] [Recommendation 12,
strong consensus].?? Stepwise treatment is an approach to
adjust pharmacological therapy according to asthma control
level, in which steps are dynamic (up and down) and are
changed based on asthma control level.

CHOICE OF CONTROLLER MEDICATIONS

We primarily recommend to use ICS-based controllers and
initiate their use as soon as possible in the stepwise treat-
ment approach [Evidence A/strong recommendation]
[Recommendation 13, strong consensus]. It has been reported
that initiating ICS use early in asthma provided good out-
comes in terms of preventing disease progression.* Delayed
initiation of controller medications resulted in reduced
response rates and may cause to use higher doses of medica-
tions for similar treatment response.* More frequent exacer-
bations and increased pulmonary function loss over the years
may be seen in patients who are not on ICS treatment.> For
this reason, ICS-based treatments are recommended to be ini-
tiated starting from step 1.2°

Leukotriene receptor antagonists (LTRAs) are not recom-
mended as the first option at step 2 [Evidence A/strong
recommendation] [Recommendation 14, strong consen-
sus].® Compared with ICS-based treatments at step 2 and
ICS/LABA combination treatments at steps 3-4, LTRAs have
been shown to have a limited effect in preventing exacer-
bations.® Moreover, caution should be exercised in terms of
neuropsychiatric adverse effects while using this treatment.??
However, they are recommended when ICS-containing medi-
cation cannot be given at this step [Evidence A/strong recom-
mendation] [Recommendation 15, Consensus].>*®
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CHOICE OF SYMPTOM RELIEVERS

We do not recommend to use short-acting beta-2 agonist
(SABA) alone as a symptom reliever in adult patients not using
regular ICS-based controller therapy [Evidence A/strong rec-
ommendation] [Recommendation 16, strong consensus].?>7-
For this reason, we recommend taking ICS whenever SABA
is taken for mild asthmatic patients who are not using regular
controller therapy [steps 1-2] [Evidence B/strong recommen-
dation] [Recommendation 17, strong consensus] (Box 1).231°

Box 1. Rationale for not using SABA alone.

Severe exacerbations may occur in mild asthmatic patients
and for this reason this group of patients need ICS-based ther-
apies. However, it has been showed that ICS usage is irregu-
lar,*? and SABA usage is inappropriately high in patients with
mild asthma.?3#

SABA usage-related deaths have been reported in patients not
using ICS treatment regularly.” Because of this, patients who
are not using regular controller medications should use ICS-
containing medication whenever SABA is taken, as ICS/SABA
combination therapy if it is possible or as taking SABA and
ICS-containing medication consecutively.” This recommen-
dation is primarily for primary care physicians.

This treatment may be administered as ICS/SABA combina-
tion therapy in fixed-dose preparation or using the 2 drugs
consecutively at the same time. However, the use of a fixed
combination of ICS/SABA as a symptom reliever could be
safer and more effective in the management of asthma when
available. As-needed ICS/FOR is preferentially recommended
as a reliever medication by the expert panel [Evidence A/
strong recommendation] [Recommendation 18, strong con-
sensus] (Box 2).1017

Box 2. Rationale for recommending ICS/FOR as a reliever.

It is strongly recommended because this treatment method
ensures patients receive ICS. In step 2, it has been shown that
this treatment is similarly effective in preventing exacerba-
tions and symptom control and more effective in preventing
severe exacerbations compared to regular low-dose ICS and
as-needed SABA."1?

In other steps (steps 3-4), it has been shown that it prevents
exacerbations and provides similar symptom control com-
pared to treatments including as-needed SABA as a reliever.'*!”

ADD-ON THERAPIES

Add-on therapies are additional therapies that can be applied
in both tracks at steps 3-5 and are given in addition to cur-
rent ICS-based medications.>? [Evidence B/strong recom-
mendation] [Recommendation 19, strong consensus]. These
therapies are not recommended to be used alone. Add-on
therapies include phenotype-specific and not phenotype-
specific treatments (Boxes 3 and 4).23

Box 3. Phenotype specific add-on therapies.

e Anti-IgE (step 5)
e Anti IL-5, [L-5R (step 5)

e Anti-IL-4/IL-13 (step 5)

e Aspirin treatment after desensitization (step 5)

Box 4. Add-on therapies that are not phenotype specific.

e Add-on LAMA (steps 4-5)
e Add-on LTRA (steps 3-5)
e Low-dose OCS (steps 4-5)
e Azithromycin (step 5)

ALLERGEN-SPECIFIC IMMUNOTHERAPY

Subcutaneous allergen immunotherapy with house dust mite
[SCIT] could be beneficial in patients with mild-to-moderate
allergic asthma accompanied by allergic rhinitis who are
sensitized to house dust mites and whose asthma is under
control. Subcutaneous allergen immunotherapy with house
dust mite is added to regular treatment to reduce symptoms
and medication use, provided that forced expiratory volume
in the first second of expiration (FEV1) is >70% [Evidence
B/weak recommendation] [Recommendation 20, majority
agreement].'®

Sublingual allergen immunotherapy with house dust mite
[SLIT] could be beneficial in patients with allergic asthma
accompanied by allergic rhinitis, who are sensitized to
house dust mites and whose asthma is under control or
partially controlled with low-medium-dose ICS and FEV1
>70% predicted, when added to the regular treatment
to reduce exacerbations and improve symptom control
[Evidence B/weak recommendation] [Recommendation 21,
consensus].'”® House dust mite sublingual tablets are not
currently available in our country and are not covered by
reimbursement.

Allergen-specific immunotherapy is recommended to be
performed primarily by immunology and allergy specialists
in allergy clinics when indicated [Evidence D/strong recom-
mendation] [Recommendation 22, strong consensus].

TRACKS IN STEPWISE APPROACH

The stepwise approach includes 2 different arms. The main
discrepancy in the both arms is the preferred reliever medica-
tion. In the first track, the reliever consists of a fixed combina-
tion of ICS/formoterol, whereas SABA is the recommended
reliever in the second track. The main idea in the first track
is to prevent SABA use alone due to high risks for morbidity
and mortality and guarantee to administer ICS in combina-
tion with formoterol.'°

In the first track, ICS/FOR combination in a single inhaler
is used only as needed in steps 1 and 2 in the context of
“Anti-inflammatory reliever” and both in maintenance and
as-needed treatment, which is called the ““maintenance and
reliever (MART) approach” at steps 3-5."""'7 This includes
using low-dose ICS/FOR containing medications as mainte-
nance treatment and as needed.'"'” Contrary to fixed-dose
approach, the dose of ICS is flexible in the MART approach.
The patient can take a certain number of extra doses daily
according to his/her needs in addition to the regularly used
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Figure 3. Stepwise approach for chronic treatment of asthma based on treatment tracks. ICS, inhaled corticosteroid; LABA, long-acting beta-2
agonist; LAMA, long-acting muscarinic antagonists; LTRA, leukotriene receptor antagonist; OCS, oral corticosteroid; SABA, short-acting beta-2

agonist.

maintenance dose; by this way, daily ICS dose taken may
change.’>"”

In the other track, SABA is used as a reliever.'"?? The applied
ICS dose in this track is fixed, and ICS is given alone (steps
1-2) or in combination with LABA (steps 3-5) depending on
the treatment step.'®?2 This approach is called the “fixed-dose
approach” as the dose of ICS is fixed and determined by
physicians.?319-22

In the stepwise treatment approach, we equally recommend
to apply ICS-based therapies in 2 different treatment tracks
as MART or fixed-dose therapy (Figure 3) [Evidence A/strong
recommendation] [Recommendation 23, strong consen-
sus].>® The choice of either treatment track is affected by not
only available current evidence but also other risk factors,
factors related to patients’ compliance and expectations, and
opinion of the treating physician; therefore, a “personalized
treatment” is determined accordingly [Tables 1-4] [Evidence

Table 1. Initiation of Step 1 Therapy [Recommendations 26-29]

Symptom Strength of
Characteristic Recommendation Evidence Recommendation Comment
Patients with asthma  As-needed low-dose B Strong This treatment method ensures patients to
symptoms less than ~ ICS/FOR™2 receive ICS while using reliever medication.
twice a month [Recommendation 27, Recommended for pulmonologists, allergy
[Recommendation 26, Strong consensus] and immunology, internal medicine, and
strong consensus] pediatrics specialists.
Regular low-dose ICS D Strong It is recommended to prevent SABA-related
and as-needed SABA adverse events, as the rate of taking SABA
[Recommendation 28, alone in patients with mild asthma is high in
majority agreement] our country.
It is recommended for patients at risk for poor
prognosis of asthma.
Close monitoring of patient adherence to
treatment is recommended.
Recommended for primary care physicians.
Concomitant low-dose B Strong Recommended for primary care physicians.
ICS whenever SABA is Close monitoring of patient adherence to
needed?*? treatment is recommended.

[Recommendation 29,
strong consensus]

FOR, formoterol; ICS, inhaled corticosteroid; SABA, short-acting beta-2 agonist.
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Table 2. Initiation of Step 2 Therapy [Recommendations 30-33]

Symptom
Characteristic Recommendation Evidence
Two or more daytime As-needed low-dose A

symptoms per month  ICS/FOR™ .
but less than 4-5 days [Recommendation 31,

per week strong consensus]

OR

Reliever use 2 or

more per month but  Regular low-dose ICS’ A
less than 4-5 days per and as-needed SABA?'

week [Recommendation 32,

OR consensus]

Patients with
complaints of <3
nights per month
[Recommendation 30,
strong consensus]

Additional low-dose ICS B
with each SABA use?0>
[Recommendation 33,
consensus]|

Regular LTRA use® A
[Recommendation 15,
strong consensus]

Strength of
Recommendation = Comment

Strong It is recommended because it is a treatment
type that allows the patient to receive ICS in
the use of rescue medication.

It is recommended for respiratory diseases,
allergy and immunology, internal medicine,
and pediatrics physicians.

Strong It is recommended in patients with risk for
poor prognosis of asthma. Close follow-up
of the patient’s adherence to treatment is
recommended.

It is a priority recommendation for
physicians working in primary health care.

Weak Regular low-dose ICS can be considered in
patients with treatment adherence problems.

Strong It is not the primary treatment in the
treatment of asthma.

Strong Recommended in patients who cannot use
ICS-based therapy.
Recommended for respiratory diseases,
allergy and immunology, internal medicine,
and pediatrics physicians.

FOR, formoterol; ICS, inhaled corticosteroid; LTRA, leukotriene receptor antagonist; SABA, short-acting beta-2 agonist.

*Low-dose ICS is lower than budesonide 400 pg/day or equivalent.

Table 3. Initiation of Step 3 Therapy [Recommendations 34-37]

Symptom Characteristic Recommendation Evidence
Symptoms on most days MART approach: A
OR Maintenance and
Patients with at least reliever use of low-dose
1 nighttime awakening ICS/FOR™"
in a week [Recommendation 35,
[Recommendation 34, strong consensus]
strong consensus] Fixed-dose approach: A

Regular low-dose ICS/
LABA,

as-needed SABA231?
[Recommendation 36,
strong consensus]

Regular medium-dose A
ICS*/as-needed SABA??
[Recommendation 37,

strong consensus|

Strength of
Recommendation Comment

Strong It is a priority recommendation for patients
with an asthma exacerbation in the
previous year.

Recommended for pulmonologists, allergy
and immunology, internal medicine, and
pediatrics specialists.

Strong Recommended for pulmonologists, allergy
and immunology, internal medicine, and
pediatrics specialists.

Strong It is a priority recommendation for
physicians working in primary health care.
Recommendation for primary care
physicians; to patients who are candidates
for step 3 therapy.

Initiation of this therapy and referral to a
specialist is recommended.

FOR, formoterol; ICS, inhaled corticosteroid; LABA, long-acting beta-2 agonist; OCS, oral corticosteroid; MART, maintenance and reliever therapy;

SABA, short-acting beta-2 agonist.
*Low-dose ICS is lower than budesonide 400 pg/day or equivalent.

A/strong recommendation] [Recommendation 24, strong
consensus].

Section 4: Initiation of Pharmacological Therapy
The treatment is commenced with determination of the
appropriate treatment step in previously untreated patients.

In this context, the frequency of the patient's daytime and
nighttime symptoms in the last 4 weeks and the presence of
risk factors for poor prognosis of asthma are recommended
to be considered [Evidence B/strong recommendation]
[Recommendation 25, strong consensus], (Figure 3, Tables 1-4)
[Recommendations 15, 26-41].%3
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Table 4. Initiation of Step 4 Therapy [Recommendations 38-41]

Symptom Characteristic Recommendation

Asthma symptoms most MART approach:
days Maintenance: medium-dose ICS/
OR FOR

As-needed low-dose ICS/FOR'41”
[Recommendation 39, strong
consensus]

Nocturnal asthma symptom
at least once a week

OR

Low PFT values
[Recommendation 38;

St o] Fixed-dose approach:

Regular medium-dose ICS/LABA,
as-needed SABA?>!?
[Recommendation 40, strong
consensus]

Short-term use of OCS
[Recommendation 41, strong
consensus|

Patients with quite
uncontrolled asthma
symptoms or patients with
an exacerbation

Evidence Recommendation

Strength of
Comment

A Strong It is a priority recommendation
for patients with an asthma
exacerbation in the previous
year.

Recommended for
pulmonologists, allergy and
immunology, internal medicine,

and pediatrics specialists.

Recommended for
pulmonologists, allergy and
immunology, internal medicine,
and pediatrics specialists.

A Strong

A Strong

FOR, formoterol; ICS, inhaled corticosteroid; LABA, long-acting beta-2 agonist; MART, maintenance and reliever therapy; OCS, oral corticosteroid;

PFT, pulmonary function test; SABA, short-acting beta-2 agonist.

Maintenance and reliever therapy is recommended to be
applied with low-dose ICS/FOR [160/4.5 pg for BUD/FOR or
100/6 pg for BDP/FOR [Evidence A/strong recommendation]
[Recommendation 42, strong consensus].>* Care should be
taken not to exceed the maximum daily dose of formoterol
in MART approach [Evidence A/strong recommendation]
[Recommendation 43, strong consensus]. In patients with
asthma 12 years of age and older, the maximum recom-
mended daily dose is a total of 54 pg formoterol (delivered
dose) including doses used for maintenance for BUD/FOR
[Total maximum number of dose/days: 12].2 The maximum
recommended daily dose is a total of 36 pg formoterol (deliv-
ered dose) including doses used for maintenance for BDP/
FOR [Total maximum number of dose/days: 8].2

Section 5: Monitorization of Treatment

We recommend to achieve good asthma control and to
prevent and/or control future risks in the follow-up of the
asthmatic patient [Evidence A/strong recommendation]
[Recommendation 44, strong consensus].”? In this regard,
treatment is monitored, the response is assessed, and the
treatment is reviewed in line with the data obtained.?

FOLLOW-UP SCHEDULE

Regular follow-up at certain intervals is recommended for
asthmatic patients [Evidence A/strong recommendation]
[Recommendation 45, strong consensus].>* After initiation of
asthma treatment for the first time, a control visit is recom-
mended to schedule within 4 weeks after the initial evalua-
tion [Evidence A/strong recommendation] [Recommendation
46, strong consensus]. During this visit, accuracy of the diag-
nosis, exposure to environmental triggers and their control,
response to treatment, patient’s acceptance/perception of the
disease, and factors related to adherence are recommended
to be assessed (Box 5) [Evidence A/strong recommendation]
[Recommendation 47, strong consensus].??

Box 5. Maintenance and reliever treatment (MART) approach

This includes using low dose ICS/FOR containing medications
as maintenance treatment and as-needed.''” It is a flexible
treatment approach. The ICS dose used by the patient is not
fixed. The patient can take a certain number of extra doses
daily according to his/her needs in addition to the regularly
used maintenance dose, by this way daily ICS dose taken may
change.

Afterward, it is recommended to evaluate the patient’s
asthma every 4 weeks until the control is achieved, and then
every 3-12 months according to the clinical features as well
as underlying severity of the disease [Evidence A/strong rec-
ommendation] [Recommendation 48, strong consensus].>* A
follow-up visit is recommended 2-4 weeks after an exacerba-
tion [Evidence D/strong recommendation] [Recommendation
49, strong consensus].*?

ASSESSMENTS PERFORMED AT FOLLOW-UP

Initial characteristics of asthma should be recorded while
commencing initial treatment [Evidence A/strong recom-
mendation] [Recommendation 50, strong consensus].
Assessing symptom control during the last 4 weeks, risk fac-
tors, FEV,, treatment adherence, exacerbation history, and
factors like patient’s satisfaction is recommended at each
control visit (Figure 4) [Evidence A/strong recommendation]
[Recommendation 51, strong consensus].? Monitoring the
course of the disease with recording annual follow-up of cer-
tain parameters of patients regularly is recommended in order
to determine individual asthma progress of patients (Figure 4)
[Evidence A/strong recommendation] [Recommendation 52,
strong consensus].

Reviewing Treatment
Pharmacological treatment is routinely reviewed during fol-
low-up visits. In this regard, pharmacological therapy can be
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o

Ensuring asthma

diagnosis

Determination of
the frequency of
symptoms (last 1
month)

Determination of

the risk factors for
poor prognosis of
asthma (see Table
1)

FEV1

Learning patient
expectations

Assessing
patient’s
adherence to
treatment

PERSONALIZED
TREATMENT

Taking into account all

the factors involved in
assessment of asthma,
pharmacological
therapy is commenced
from the appropriate
step.

Treatments are
determined for
management of the
risk factors.

Education-information
is provided.

Device training is
provided.

A control visit is

scheduled.

Monthly follow-
up

First control: At first
month

Other follow-ups: 3-12
months apart
(according to disease
control status and
physician’s decision)

Assessment parameters:

Asthma control
(ACT/GINA criteria)

Exacerbation

Current therapy

Adherence to treatment
Device technique

Medication adverse
effects

FEV1 (according to the
physician’s decision)

Risk factors (specific to
the patient)

Assessment parameters:

Asthma control (ACT/GINA
criteria)

Severe exacerbation
rate/year

Hospitalization rate/year

FEV1

FEV1/FVC
Eosinophils
Current therapy

Medication adverse
effects

Current treatment step
Quality of life

Patient’s satisfaction
Adherence to treatment

Device technique

-/

Assessing risk factors

Figure 4. Monitoring parameters of asthma at initial diagnosis and follow-up. ACT, asthma control test; FEV1, forced expiratory volume in the
first second of expiration; FVC, forced vital capacity; GINA, Global Initiative for Asthma.

continued as it is, and medications used can be changed or
their doses can be increased or decreased.

If Asthma Is Not Controlled with Current Therapy

First of all the reasons for uncontrolled asthma should be
clarified (Figure 5). In this context, confirmation of the
diagnosis may be needed; treatment adherence should be
checked, comorbidities are treated, and environmental con-
trol measures are taken [Evidence A/strong recommendation]
[Recommendation 53, strong consensus].>* In case of treat-
ment nonadherence or an adverse event requiring discontin-
uation of the medication, change of therapy is recommended
[Evidence A/strong recommendation] [Recommendation 54,
strong consensus].

If asthma control is still not achieved after assessing and
controlling each of these conditions and providing an appro-
priate/effective approach, then asthma is considered uncon-
trolled. In this case, a step-up may be considered or if in steps
4-5 initiating add-on therapies may be considered before
stepping up (Figure 5) [Evidence A/strong recommendation]
[Recommendation 55, strong consensus].??232¢

Adjustment of Treatment in Case of Poor Medication
Adherence and/or Increased Risk of Medication Side
Effects

Patients should be trained and checked for inhaler device
technique at each visit [Evidence D, strong recommenda-
tion] [Recommendation 56, strong consensus].>? If there
is a difficulty in inhaler device technique that cannot be
corrected, switching to another device by considering the
patient’s opinion as well is recommended [Evidence D/
strong recommendation] [Recommendation 57, strong
consensus].

We recommend to make changes in the treatment if
side effects are observed with current medications that

necessitate changing [Evidence D, strong recommendation]
[Recommendation 58, strong consensus]. In this context,
other controllers can be used [Evidence A, strong recommen-
dation] [Recommendation 59, consensus].??2°

If ICS-based therapies cannot be used in step 2 treatment
[poor adherence or side effect], LTRA use can be considered
[Evidence A/strong recommendation] [Recommendation 15,
strong consensus].?>2¢

It is recommended to initiate another LABA-containing
combination therapy in patients if side effects of LABA are
observed using ICS/LABA in fixed-dose approach tracks of
step 3-5 treatments [Evidence D/strong recommendation]
[Recommendation 60, majority agreement].>*'* We recom-
mend to initiate LTRA in addition to low-dose ICS treatment
in patients with side effects of LABA on low-dose ICS/LABA in
fixed-dose approach in step 3 treatment [Evidence A/strong
recommendation] [Recommendation 61, majority agree-
ment].?>2® In patients who have side effects of LABA on low-
dose ICS/LABA use in step 3 treatment, it may be beneficial to
discontinue LABA and start theophylline in addition to low-
dose ICS treatment [Level of evidence B/weak recommenda-
tion] [Recommendation 62, strong decision].??

If there is a poor medication adherence in either fixed-dose
or MART therapy and cannot be corrected, introduction of
other track is recommended to be considered [Evidence
D/strong recommendation] [Recommendation 63, strong
consensus].>?

Stepping Up in Uncontrolled Asthma

Stepping up is recommended in patients whose symptom
control cannot be achieved and who are at risk of an asthma
exacerbation despite current treatment and appropriate mea-
sures to control environmental factors, comorbid conditions,
adherence to treatment, with a definiteasthma diagnosis
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Uncontrolled symptoms

RE-EVALUATE PATIENT*

1. Review and confirm diagnosis

Consider stepping
up * %k

*|f asthma is uncontrolled, BEFORE CHANGING TREATMENT evaluate
following parameters; and decide as required,

2. Evaluate inhaler technique and regular use of asthma medications
3. Evaluate exposure to risk factors and asthma triggers

4. Evaluate if comorbidities are teated effectively

UNDER-TREATMENT IS CONSIDERED AS THE REASON, IF
ASTHMA CONTROL IS STILL NOT ACHIEVED AFTER EFFECTIVE
CONTROL/TREATMENT OF THESE CONDITIONS/FACTORS

treatment options**
(STEP 4 AND 5)

*ACT<20 or presence of GINA 3-4 criteria, **see text

Evaluate add-on

Figure 5. Approach to patient whose asthma is not well controlled under treatment. ACT, asthma control test; GINA, Global Initiative for

Asthma. "ACT < 20 or presence of GINA 3-4 criteria. “See text.

[Evidence C/strong recommendation] [Recommendation 64,
strong consensus].??* We recommend to step up the treatment
at the track in which the patient is currently on [Evidence
A/strong recommendation] [Recommendation 65, strong
consensus].

Stepping up the treatment is recommended in 2 different
ways:?

e Sustained step up under chronic treatment: In patients
whose asthma is uncontrolled for at least 1T month on
treatment, a step-up in treatment is done (Figure 3)
[Recommendation 66, strong consensus].'*!

e Short-term step up [for 1-2 weeks]: The ICS dose is
increased in patients with loss of asthma control dur-
ing viral respiratory tract infections or allergen expo-
sure. This application is recommended for 1-2 weeks
[Evidence C/strong recommendation] [Recommendation
67, strong consensus].'®!”

Initiation of “Add-On Treatments” in Uncontrolled Asthma
In uncontrolled asthma at step 4, initiation of add-on treat-
ments may be considered before stepping up (Figures 3 and 5)
[Evidence D/weak recommendation] [Recommendation 68,
consensus].>* However, at step 5, we strongly recommend
to initiate add-on non-phenotype-specific treatments before
phenotype-specific treatment (Figures 3 and 5) [Evidence
D/strong recommendation] [Recommendation 69, con-
sensus].>*?>20 These therapies can be used in both tracks
[Evidence A/strong recommendation] [Recommendation 70,
strong consensus].

Addition of LAMA therapy may be beneficial in patients who
are not under control with medium-dose ICS/LABA in step 4
[Evidence B/weak recommendation] [Recommendation 71,
consensus].?*

Adding LTRA to medium-dose ICS/LABA therapy in step 4
may provide benefit [Evidence A/weak recommendation]
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[Recommendation 72, consensus].”> We recommend to add
LTRA to ICS/LABA therapy in both tracks in patients with
nonsteroidal anti-inflammatory drug-exacerbated respiratory
disease in steps 3-5 [Evidence B/strong recommendation]
[Recommendation 73, strong consensus].?>%

Stepping Down in Controlled Asthma Under Current
Treatment

The aim of stepping down is to find the minimum effective
dose that maintains good control of symptoms and prevents
exacerbations, the risk of persistent airflow limitation, and
progression of the disease while minimizing drug side effects
and the costs of treatment.>® There is not enough evidence
about optimal timing of step-down, which drugs and how
much dose should be reduced first.?*' For this reason, we
recommend to make a decision individually by taking into
account personal and environmental risks of the patients.
Therefore, if asthma is under control with the treatment ini-
tiated, stepping down the treatment should be considered,
by taking into account individual risks (Figure 6) [Evidence
D/strong recommendation] [Recommendation 74, strong
consensus].?”

Stepping down is not recommended based on symp-
tom control alone [Evidence D/strong recommendation]
[Recommendation 75, strong consensus]. The mainstay of
stepping down is well asthma control that is composed of
control of symptoms, risks for asthma exacerbations or per-
sistent airflow limitation, and development of side effects.?”-*!

We recommend going 1 step down in patients who have
remained under control for at least 3 months after asthma
symptom control has been achieved, and if there is no risk
for an asthma exacerbation or persistent airflow limitation
[Evidence B/strong recommendation] [Recommendation
76, strong consensus].? This period can be extended up to 6
months. If there is a risk factor for the development of asthma
exacerbation or persistent airflow limitation, the current treat-
ment is recommended to continue for at least 1 year with
observation of no exacerbation.?’ If there is no asthma exac-
erbation in the last year, in this case, in line with the deci-
sion of the physician, 1 step-down can be considered with
close follow-up of the patient [Evidence D/strong suggestion]
[Recommendation 77, strong consensus].?’*! However, if the
side effects pose a risk for the use of the drug, the treatment is
adjusted according to the profit-loss ratio.

Step-down approach may differ from patient to patient,
depending on their actual treatment, the presence of risk fac-
tors, and the patient’s preferences. Pulmonary function test
values, symptom scores, and exacerbation risks are recorded
before stepping down.?”=" The patient is provided clear
instructions. The patient’s active participation is ensured,
and the patient is closely followed up. Patients should be
closely monitored for symptom control and exacerbation
risk, following step-down.???* [Recommendation 78, strong
consensus]. Stepping down too quickly in a short time can
lead to an increased risk of symptoms and asthma exacer-
bations.?”?® Complete cessation of ICS therapy in adult and

Good symptom
control*

Treatment duration < 3
months

Treatment duration at
least 3 months**

Consider stepping down
according to the risk

Complete treatment at

least to 3 months factors***

***STEPPING DOWN

If good asthma symptom control has been achieved for at least 3
months with current treatment, stepping down may be
considered taking into account the following conditions.

1. If the patient had a history of at least 1 asthma exacerbation or
hospitalization or intensive care unit admission in the previous

year, the current treatment is completed to one year, treatment is
not stepped down.

2. If the patient has risk factors for poor prognosis of asthma,
these criteria are considered and continuing at the current
treatment step or stepping down is decided on individual patient
basis.

IF THESE CONDITIONS MENTIONED ABOVE DOES NOT EXIST THE
TREATMENT IS STEPPED DOWN ONE STEP.

*ACT=25 OR none of the GINA criteria exist; **According to the case and the physician's
decision, it can be continued at the same step for up to 6 months.

Figure 6. Approach to stepping down treatment. ACT, asthma control test; GINA, Global Initiative for Asthma. "ACT = 25 OR none of the
GINA criteria exist. “According to the case and the physician’s decision, it can be continued at the same step for up to 6 months.




adolescent patients is not recommended because it is associ-
ated with a significantly increased risk of asthma exacerba-
tions [Evidence B/strong recommendation] [Recommendation
79, consensus].?3!

SPECIFIC COMMENTS FOR STEPPING DOWN OPTIONS
IN TRACKS

Maintenance and Reliever Therapy Approach

In maintenance treatment of MART approach, first the
dose of ICS and then its frequency are reduced (Figure 7)
[Recommendation 80, consensus].?>'%1” When stepping down,
as-needed use of low-dose ICS/FOR is recommended in the
lowest steps (steps 1 and 2)[Recommendation 81, strong
consensus].??”

Fixed-Dose Approach

We recommend first a 25%-50% reduction in ICS doses
at 3-month intervals for the fixed-dose approach (Table 5)
[Evidence B/strong recommendation] [Recommendation 82,
strong consensus].?1011:27,3031

Step Movements in Tracks

We recommend to perform stepping up or down through
the same track from any of the conventional fixed-dose or
MART approaches (Figure 7) [Evidence D/strong recommen-
dation] [Recommendation 96, strong consensus].? If there is
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no response and/or poor adherence to treatment at any step,
switching from one track to another is considered (Figure 7)
[Evidence D/strong recommendation] [Recommendation 97,
strong consensus].?

Section 6: Special Conditions

Asthma Treatment and Management for Primary Care
Physicians

Asthma cases requiring primary and secondary care can be
treated in primary health care settings (Figure 3, Tables 1 and 2)
[Evidence D/strong recommendation] [Recommendation 98,
consensus].>? Because of the risks of SABA-only treatment,
these patients should be closely monitored for adherence to
ICS therapy as recommended [Evidence D/strong recommen-
dation] [Recommendation 99, strong consensus].””

Primary care physicians are expected to refer adult patients
for expert assessment in the presence of certain conditions
[pulmonologists, allergy and immunology, and internal
medicine specialists] [Evidence D/strong recommendation]
[Recommendation 100, strong consensus].?* These condi-
tions are patients with diagnostic difficulties; patients in
whom asthma and COPD cannot be differentiated or sus-
picion of overlap (ACO); need for use of ICS/LABA combi-
nation, LABA, LTRA, or LAMA that specialist prescription
is required in Turkey; patients whose asthma is difficult to

MART APPROACH

If asthma is under control, step-down*

* As needed low

dose BUD/FOR

* As needed low
dose BUD/FOR

N/

High dose
ICS/FOR

* As needed low
dose ICS/FOR

* Maintenance:
moderate dose
ICS/FOR

* As needed low

If asthma is uncontrolled, step-up**

FIXED DOSE APPROACH

If asthma is under control, step-down*

7~ O\

* As needed
SABA +ICS

* Medium dose
ICS/LABA
. As ded

SABA

If asthma is uncontrolled, step-up**

Figure 7. Step-up and step-down based on tracks. BUD, budesonide; FOR, formoterol; ICS, inhaled corticosteroid; LABA, long-acting beta-2
agonist; SABA, short-acting beta-2 agonist. "See Table 5. “See Figure 3.
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control; suspicion of occupational asthma; patients with
allergen-induced asthma who require allergy testing (refer-
ral to an allergy and immunology specialist); and patients
who require specialist care, follow-up, and treatment in
terms of comorbidities.>* Before referral of patients to a sec-
ondary or tertiary care center from primary care centers, we
recommend to initiate an appropriate treatment [Evidence
D/strong recommendation] [Recommendation 101, strong
consensus].?*20-22 Before referral, we recommend initia-
tion of an appropriate dose of ICS according to the patient’s
treatment step (Figure 3, Tables 1 and 2) [Evidence A/
strong recommendation] [Recommendation 102, strong
consensus].20-22

When considering referral of patients whose asthma remains
uncontrolled despite step 2 treatment, we recommend
increasing the ICS daily dose to moderate dose and then
referral of the patient to specialist care [Evidence D, strong
recommendation] [Recommendation 103, strong consen-
sus].>* Avoidance measures are recommended against

strong recommendation]
consensus].

[Recommendation 104, strong

REFERRAL OF SEVERE ASTHMA

Before the diagnosis of severe asthma, we recommend to
ensure the accuracy of the diagnosis of asthma, evaluate
adherence to treatment, and improve any existing prob-
lems, treat comorbidities, and control triggers appropriately
[Evidence A/strong recommendation] [Recommendation
105, strong consensus].>*? Despite having these conditions
under control, the patients whose asthma remains uncon-
trolled with high-dose ICS/LABA therapy or is becoming
uncontrolled when this treatment is reduced is defined as
severe asthma.?3?

We recommend referral of patients receiving step 4-5 treat-
ment and followed by specialists who have difficulty in diag-
nosis and treatment, to the centers experienced in severe
asthma, especially for phenotypic evaluation [Evidence D/

asthma triggers that patients are exposed to [Evidence D/ strong recommendation] [Recommendation 106, strong
Table 5. Recommendations for Stepping Down Treatment for Fixed-Dose Approach [Recommendations 83-90]
Treatment Step  Current Medications Options for Stepping Down Evidence
Step 5 High-dose ICS/LABA and  High-dose ICS/LABA is continued, OCS dose is reduced D
OCS [Recommendation 83, strong consensus]
Following up with sputum eosinophils to reduce OCS dose B
[No consensus was reached on the form of the recommendation.]
Alternate day OCS D
[Recommendation 84, consensus]
Using higher-dose ICS instead of OCS [Recommendation 85, D
strong consensus]
Get expert opinion D
[Recommendation 86, strong consensus]
Step 4 Medium-high-dose ICS/  ICS dose of the ICS/LABA combination is reduced by 50% B
LABA maintenance [Recommendation 87, strong consensus]
Discontinuation of LABA is not recommended [Recommendation A
88, strong consensus]
High-dose ICS and ICS dose is reduced by 50% while continuing the other controller B
another controller [Recommendation 89, strong consensus]
Step 3 Low-dose ICS/LABA ICS/LABA dose is reduced to once a day [Recommendation 90, D
maintenance consensus]|
Discontinuation of LABA is not recommended [Recommendation A
91, strong consensus]
Medium-high-dose ICS ICS dose is reduced by 50% B
[Recommendation 82, strong consensus]
Step 2 Low-dose ICS Switch to once-daily dose [budesonide, ciclesonide, mometasone] A
[Recommendation 92, consensus]
Switch to as-needed low-dose ICS/FOR treatment A
[Recommendation 93, Consensus]
Adding LTRA (weak recommendation) [Recommendation 94, B
consensus]
Low-dose ICS Switch to as-needed low-dose ICS/FOR treatment A
[Recommendation 93, consensus]
Discontinuation of ICS totally is not recommended A

[Recommendation 95, majority agreement]

FOR, formoterol; ICS, inhaled corticosteroid; LABA, long-acting beta-2 agonist; LTRA, leukotriene receptor antagonist; OCS, oral corticosteroid.
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Table 6. Non-Phenotype-Specific and Phenotype-Specific Treatments in Step 5 [Recommendations 109-115]

Non-Phenotype-Specific Treatments

Recommendation

High-dose ICS/
LABA*™

Add-on LAMA?*3

Add-on
azithromycin?®®

Low-dose oral
corticosteroids?*7:38
[<7.5 mg
prednisolone
equivalent]

Evidence

A

A-B

Phenotype-Specific Treatments

Recommendation

Anti-IgE*°

Anti-IL-5 and
IL-5R#043

Anti-IL-4/-13%

Aspirin treatment
after
desensitization*

Bronchial
thermoplasty*®

Evidence

A

Strength of
Recommendation

Strong
[Recommendation 109,
strong consensus]

Strong
[Recommendation 110,
strong consensus]

No consensus

Weak
[Recommendation 111,
majority agreement]

Strength of
Recommendation

Strong
[Recommendation 112,
strong consensus]

Strong
[Recommendation 113,
strong consensus]

Strong
[Recommendation 114,
strong consensus]

Strong
[Recommendation 115,
Strong consensus]

No consensus

Comment

¢ In most patients increasing ICS dose provides minimal benefit;
however, it is recommended before phenotype-specific therapy.
Be careful for systemic side effects of high-dose ICS.

Recommended for uncontrolled patients on high-dose ICS/LABA.
LAMA can be prescribed in a separate inhaler [tiotropium] or as
a combination in triple therapy [beclomethasone—formoterol-gly
copyrronium, fluticasone furoate—vilanterol-umeclidinium,
mometasone—indacaterol-glycopyrronium].

Add-on LAMA moderately affects pulmonary functions and
delays exacerbations.

Combination therapy should include at least medium-dose ICS.
Recommended in ACO.

Recommended before initiation of phenotype-specific therapy.

* 500 mg/day 3 times a week for at least 6 months was shown to
be beneficial in patients taking high-dose ICS/LABA with
persistent asthma symptoms.

Prolongation of QT interval and development of antimicrobial
resistance are concerns.

Used in eosinophilic and noneosinophilic asthma.
Consultation with an infectious diseases specialist regarding
development of antimicrobial resistance is required.

Can be beneficial in some severe asthma patients.

Can be tried with close monitoring for severe side effects in
patients taking step 4-5 treatment with inadequate response to
other treatment options

Comment

It is recommended in patients with uncontrolled asthma despite
step 5 treatment and has perennial allergy [compatible clinical
symptoms with diagnostic tests] and has a total IgE level between
30 and 1500 IU/mL.

It is recommended in patients with uncontrolled eosinophilic
asthma despite step 5 treatment.

It is recommended in patients with uncontrolled eosinophilic
asthma despite step 5 treatment.

It is recommended in patients with a diagnosis of NERD and
uncontrolled disease despite Step 5 treatment. It has been shown
to prevent recurrence of nasal polyps.

Close monitoring is required for adverse effects.

It is recommended to be performed by allergy and immunology
specialists in cooperation with ENT physicians.

Doses of 100 mg-1300 mg are used in aspirin desensitization.
The experiences in our country show that 300 mg dose is usually
sufficient. The effects are mostly related to reduction of
inflammation in rhinitis/rhinosinusitis and nasal polyps. It has
been shown to prevent exacerbations and reduce OCS usage in
asthma.

e Long-term consequences are not known. It can be performed on
a clinical trial basis.

e |t may be beneficial in experienced centers in selected patient
groups.

ACO, asthma-COPD (chronic obstructive pulmonary disease) overlap; ENT, ear—nose—-throat; ICS, inhaled corticosteroid; IgE, immunoglobulin E; IL,
interleukin; LABA, long-acting beta-2 agonist; LAMA, long-acting muscarinic antagonist; NERD, nonsteroidal anti-inflammatory drug-exacerbated
respiratory disease; OCS, oral corticosteroid.
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treatment in indication [Strong consensus]

) Problems / Barriers: There is no indication of ICS/FOR treatment for Steps 1 and 2 in our country Recommendation: Inclusion of this

) Problems / Barriers: SABA use as a rescue drug in MART practice

Recommendations: to keep informing physicians on this issue [Strong consensus]

Rec Jations: Keeping physici

> Problems / Barriers: ICS-based treatments are not prescribed by some physician groups

informed on this issue [Strong consensus]

) Problems / Barriers: Significant use of SABA therapy alone in mild asthma

Recommendations: to highlight the importance of ICS use in every SABA use [Strong consensus]

) Problems / Barriers: Potential problems of adherence in the use of ICS in every use of SABA

Recommendations: Switching to fixed combination drugs containing ICS/SABA [Strong consensus]

> Problems / Barriers: Inability to prescribe LTRA drugs by primary care physicians

Recommendations: Regulation of this issue in health legislation [Majority agreement]

Problems / Barriers: Poor adherence to treatment at all Steps of asthma Recommendations:Organizing information
meetings and similar activities for patients to increase their adherence with treatment [Strong consensus]

Problems / Barriers: Inadequate referral of asthma patients on Steps 4-5 treatment to experienced centers
Recommendations: Informing all physicians admitting asthma patients [Strong consensus]

> Problems / Barriers: Diagnosis and treatment of asthma practices are not performed in a standard way in our country.
Re N providing _—

i follow up criteria all around the country and establish asthma outpatient clinic

Figure 8. Problems and barriers in Turkey and recommendations provided by expert panel [recommendations 1-9]. ICS, inhaled corticosteroid;
LTRA, leukotriene receptor antagonist; MART, maintenance and reliever therapy; OCS, oral corticosteroid; SABA, short-acting beta-2 agonist.

consensus].?>* Referral criteria are as follows: cases where
diagnostic difficulties are experienced and/or interventional
procedures and tests are required for differential diagnoses
which cannot be performed, history of a life-threatening
exacerbation or intensive care unit admission and mechani-
cal ventilation because of an asthma exacerbation, any sus-
picion of severe asthma and/or presence of referral criteria
for severe asthma, patients who are candidates for a biologic
agent, presence of marked eosinophilia, suspicion of occu-
pational asthma, presence of a history of anaphylaxis, venom
[bee], food and drug allergies, allergic bronchopulmonary
aspergillosis, and exacerbation with nonsteroidal anti-inflam-
matory drugs.???

In patients with severe asthma, we strongly recom-
mend to use non-phenotype-specific add-on treatments
in steps 4-5 before initiation of phenotype-specific treat-
ments (Table 6) [Evidence A/strong recommendation]
[Recommendation 107, consensus] [Recommendations
109-111].23-26323438 |n these cases, phenotyping studies are
performed and evaluated in terms of eligibility for treatment
options available in our country (Table 6) [Evidence D/strong
recommendation] [Recommendation 108, strong consensus]
[Recommendations 112-115].33:39-46

COUGH VARIANT ASTHMA

The type of asthma with the only or principal symptom as
cough is defined as “cough variant asthma.”* Although these
cases have been shown to benefit from medium-dose 1CS/

LABA, adding LTRA, and short-term OCS treatment in case
of no response was recommended [Recommendation 116,
majority agreement].*” Patients have been reported to ben-
efit from codeine 20-30 mg capsules [red prescription] when
added to their treatment, up to 6 times daily.*

Conclusion and Recommendations

Asthma management in our country is an up-to-date treat-
ment process because of its high prevalence, an important
reason of health service admission, and a high cost espe-
cially in patients with severe asthma. It is anticipated that
some of the recommendations in our updated treatment
approach may cause difficulties in the field. In this context,
there is a need for some arrangements and initiatives to be
done by individual, social, and country managers in order
to reduce and control the burden of asthma in our country.
Our suggestions for problems in this regard are given below
(Figure 8).
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New developments in bioinformatics, artificial intelligence, and nano-biotechnologies will radically change the practice of medicine to
be exhibited in the coming years. One approach that has the potential to carry this changing medical practice into a superhuman age
and that has been dominating medical literature in recent years is the risk approach. This article aims to address the issue beyond the
dichotomy of good or evil without wrapping the practice of medicine exhibited throughout the human body and history in the sacrament
of holiness and falling into the traps of bioconservatism and solutionism.
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INTRODUCTION

The new medical approach expressed itself in the persona of a—most likely fictional—physician named “Hippocrates” in
the 400s BC, taking the concept of disease from the purview of the gods residing on Mount Olympus and bringing it down
to earth. While Prometheus stole fire from the gods, Hippocratic medicine placed health care at the disposal of man as a
mortal human being and was shaped on 2 often opposing principles, such as “first, do no harm” and “be useful.” The first
principle considered the healing effect of nature and advised physicians not to touch or act, while the second positioned
itself alongside human action, praxis, and culture and said that in order “to be useful,” one needed to take action and not
leave the healing to nature.

As we have all witnessed, life evolved mainly in favor of the second principle, with etiology and pathophysiology coming
into being as the basic concepts of this action. However, for a long time—even today—patients with diseases were more
interested in what the disease meant to them and the roles played by the disease in this context rather than the cause of
the disease and the relationship between the factor defined as the cause and the organism. As a result, unlike the majority
of physicians, they preferred to think with concepts that would create abstract mental designs of the disease in accordance
with their socioeconomic levels rather than technical knowledge of the disease. They demanded information from the
physicians in this vein, more often than not a futile request. This structural difference between physicians and patients also
formed the basis for centuries of physician-patient miscommunication.

Furthermore, if we consider that the medical knowledge of the time in Boston in 1811 attributed people’s deaths to “drink-
ing cold water” or “teething,”" then taking an ever-skeptical look at the etiologies explained by medicine may well provide
us all with the chance and a way to overcome this miscommunication. We do know that the medical institution and the
medical profession, which heftily creates the culture of that institution, are almost always confident, often to the point of
arrogance. In fact, the institution was so sure of itself that it was able to claim in 1912 that all preventable diseases would
be eradicated from the world by 1993 and—with a positive beautification—eugenics would finally replace evolution!'

HYGIENE AND VACCINATION

No doubt, there are concrete reasons for the medical institution to be sure of itself. Hygiene and vaccination are just
2 of these reasons. Indeed, hygiene and vaccination correspond to 2 important leaps in medicine’s long steeplechase
throughout history. The importance of hygiene was known long before Christ—in ancient Greek mythology, Hygieia (Salus
in Roman mythology) was described as the daughter of the god of medicine, Asclepius. We can, however, put a date on
when people understood that waste-water disposal in the context of infrastructure was more beneficial to human health
than the drugs of medical science. That date is 1878 when construction began on the Paris sewers and water distribution
network. For vaccination, we must accept the period 1721-1798 for smallpox vaccinations.

And when it comes to sewers and water distribution, we have to mention Edwin Chadwick. He is known as a lawyer and
journalist. As such, he proves a valuable example in terms of showing that non-medical professionals can also make vital
contributions to the field of health. Chadwick played a vital role in shaping the “Poor Law” and the “Factory Act” amid
the negative effects on people and towns of capitalist modernization, known as the “industrial revolution,” in the late 18th
century.? Following these initiatives, he established a causal relationship between “dirt and disease” in his report on urban
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health in 1840 and developed recommendations for sanita-
tion conditions, waste-water drainage for houses and streets,
and water supply. He believed it was possible to prevent
diseases and deaths by providing adequate hygiene through
sewers and preventing air pollution with good ventilation.
Similarly, he underscored in his report that the lack of water
resources stops people from developing cleaning habits and
stated that the quality of both drinking water and utility water
needed to be raised.? He also determined that building sew-
age and sewer systems in compatible with geological areas is
imperative for health, particularly the health of the working
class. Out of his adherence to the theory of miasma, he sug-
gested that houses, streets, and rivers be purified from bad
odors through drainage. Chadwick’s perspective and efforts
led to the promulgation of the Public Health Act in England
in 1848. This is the first law that states that the government is
responsible for the health of the people.?

These 2 leaps in the history of medicine in the form of hygiene
and vaccinations are quite different from one another, quali-
tatively speaking. This is because, with vaccination, the insti-
tution of medicine succeeded in changing the protection
that exists in humans naturally through artificial, man-made
means. Undoubtedly, the significance of this success in terms
of health was that it prevented the deaths of millions. But this
achievement was also the first realization that the culture cre-
ated by human civilization could change the given nature of
man. To put it another way, the medical institution had been
balancing nature and culture with 2 opposite principles since
the 400s BC, but it was now upsetting that balance in favor of
culture for the first time with vaccinations and announcing to
mankind that culture could overcome nature and change its
original structure. There is no doubt that this awareness and
defiance of nature by the medical establishment would also
give rise to the idea of creating the future in a completely dif-
ferent form, which could mean the road to hell is paved with
good intentions.

Regardless, the competence that the medical institution
gained over time led to a change in the strategies for com-
bating diseases. For instance, plague patients were able to
live in society provided that they obeyed some rules due
to changing medical practices, unlike patients with leprosy,
who were informed of their rights and exiled from society.
In other words, as a result of the medical institution, soci-
ety responded to leprosy patients with the verb “do not do”
and to plague patients with the verb “do.” As a result of the
smallpox [and now coronavirus disease 2019 (COVID-19)]
vaccinations, disease is now a problem that can be termi-
nated (managed for COVID-19) in the community. Looking at
these processes from Michel Foucault’s point of view, we can
identify their main themes as “sovereignty” in leprosy, “disci-
plinarian authority” in the plague, and “governmentality” in
COVID-19 and smallpox.’> However, it would be a mistake to
think that governmentality is reflected in life through vaccina-
tion alone. Far from it, the concept of risk, which is widely
used in the medical literature, is also a part of this process.

RISK

Describing any deviation of the human body from its “nor-
mal” functioning as “sickness,” the medical institution has

throughout history aimed to repair the body’s deviant func-
tion and restore it to its original state. But is it still pursuing
this goal?

It would be appropriate to consider the patenting of Viagra®
in 1996 as a guiding example here. Up until that date, treat-
ment was limited to restoring existing or accepted dysfunc-
tions to normal functioning. But sildenafil changed the nature
of the phallic manifestation of masculine power on the basis
of “much more” than normal and “many more times” than
normal. With Viagra®, it was now possible to go beyond the
old “normal” functioning, go beyond the previously defined
normal limit, and “upgrade” the function to the next level.*

Indeed, sildenafil has taken the concept of “maximization,”
denoted by the “more” of capitalism, directly into the field
of medicine. Viagra® has proven that the performance of
the creature known as a human being does not have to be
confined to existing norms but can be “enhanced.”* A simi-
lar masculine process had already taken place in the field
of plastic and reconstructive surgery. Body parts such as
the nose, breast, forehead, hips, and abdomen, which had
long been accepted as “ugly” and “unacceptable” in accor-
dance with the patriarchal beauty norms of the day, were cut
and pruned to conform to the valid norms, and the bodily
form was recreated, so to speak, made acceptable, and
“upgraded.” What is more, the fact that this “upgrade” proce-
dure was almost always performed on women’s bodies as a
result of the patriarchal world showed that the reason for this
aesthetic madness was the result of internalized necessities
rather than personal “free choices.”

Undoubtedly, this level of skill achieved by the medical insti-
tution has made it possible to beat many diseases. As such,
we must consider the subject beyond the absolute concepts
of “good” or “bad.” Risk medicine not only eliminates dis-
ease but also upgrades the human body by eliminating the
risks it carries that lead to disease and promises mankind a
life where cheating old age and death is an achievable goal.
Under this approach, nano- and biotechnologies that will
minimize or even eliminate risks, in particular Big Data and
artificial intelligence, are included in the medical field as
elements that can maximize human performance with the
objective of “human enhancement.”

GENOMICS

When we consider the history of medicine, we can see that
almost every new development and innovative step is based
on a very legitimate and indisputable justification valid at that
moment, but the step taken afterward is quickly expanded
and stretched. One does not need a crystal ball to predict
that we will see the same thing happen in the field of risk
medicine. To illustrate, the CCR5 gene can be considered a
current example in the prevention of AIDS, one of the leading
health problems of our age.

The presence of the CCR5 gene in a mutant state in some
people can prevent that person from getting AIDS by not
allowing HIV to enter the cell. In which case, should we arti-
ficially mutate the CCR5 gene, a risk factor for AIDS, from
its natural state and tamper with the human genome in this
context or not?



Box: Genome Editing and CRISPR-Cas9 Technology

Genome editing is the technology that allows an organism to
alter its DNA. There are multiple such technologies. The one
that delivers faster, cheaper, and more accurate results than
other methods is the recently developed CRISPR-Cas9 system.
In this method, “Guide RNA” is created to be attached to a
specifically targeted part of the DNA. The resulting RNA binds
to the Cas9 enzyme, and the enzyme cuts the DNA from the
desired location. It is then tampered with by adding, deleting,
or replacing the cut piece.

The story of the babies named Lulu and Nana, who were
brought into the world by Dr. He Jiankui using Clustered
Regularly Interspaced Short Palindromic Reports/Cas9
(CRISPR-Cas9) technology to justify HIV, effectively answered
this question. However, Jiankui’s research and the fate of the
babies he used as subjects have not been published in any aca-
demic scientific journals to date, and Jiankui has been impris-
oned and fined for his unethical experiment on humans. But
this should not prevent us from discussing how the CRISPR-
Cas9 technique, which regulates base pairs and DNA frag-
ments in cells and living organisms, shows its potential within
the scope of risk medicine—indeed, it has not prevented this.

Dizzying developments are taking place in genomics today.
To begin with, medicine and science have gained a lot of
momentum in this field. For example, a complete sequence
of the human genome can now be obtained in 24 hours.® In
addition, CRISPR technology has made it possible in the last
decade to form gene knockouts, create knockout mice and
animals, and perform genetic screening and multiplex edit-
ing. The applications of this technology in medicine and agri-
culture will shape our future. Achieving an FDA-approved
drug for the treatment of sickle cell anemia, producing
CRISPR-based treatment options, administering CRISPR cell
therapies, and changing the nature of food and animals will
be commonplace developments over the next decade.”

Furthermore, CRISPR technology will also give us the means
to eliminate the genetic risk factors behind many diseases, par-
ticularly cardiovascular diseases, the leading cause of death.
But at the same time, when this technology meets Viagra®’s
idea of not being confined to bodily limits but enhanced
and upgraded on the basis of “more,” it promises/will prom-
ise mankind a superhuman age. But we have to foresee that
this superhuman age will also be an age of “positive” eugen-
ics based on personal choice in line with the “from chance
to choice” approach, and that aims to enhance rather than
weed out.* In other words, the change in the field of medi-
cine means neglecting and ignoring the principle of “first, do
no harm,” which meant letting nature take its course in 400
BC and transitioning to a process in which man completely
dominates evolution and fully creates man just as the transhu-
manist movement intends, instead of chance-based selection.

Box: Transhumanism

It is a cultural movement that aims to leverage technology
and science to increase human physical and cognitive abili-
ties, eliminate undesirable conditions such as old age, disease,
and death, and improve on the basic characteristics of human
beings. This movement advocates and supports the use of
advanced technologies such as nanotechnology, gene cloning,
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and artificial intelligence on humans to achieve its goals. One
situation desired in transhumanism is to encode the human
body and mind and replace them when necessary with new/
artificial organs prepared using advanced technology. This is
because transhumanists think that in the wake of such inter-
ventions, humanity will emerge from childhood and enter the
posthuman age.

Specialized Risks

The concept of risk will play a key role in shaping a transhu-
man world that aims to perfect human beings in the com-
ing decades because the use of the concept of risk, which
originates from the French word risque, meaning “damage
insured in maritime trade,”® has a quite different meaning in
medicine from its original use.

In medicine, the concept of risk almost always corresponds
to a quantitative acceptance that can be reduced or changed
by a number of individual measures. In the words of Francois
Ewald, “Nothing is a risk in itself, there is no risk in reality. But
on the other hand, everything can be a risk; it all depends on
how someone analyzes the danger, considers the event.”” Yet,
despite this reality, almost everything in the medical literature
is placed spontaneously into the “risk concept” basket. For
example, smoking, physical inactivity, poor diet, and air pol-
lution will trigger inflammation and aging; this triggering will
lead to cardiovascular diseases with chronic obstructive pul-
monary disease (COPD) in various pathophysiological ways;
COPD, heart failure, atrial fibrillation, diabetes, pulmonary
hypertension, and ischemic heart disease will each turn into
a risk factor for the other, and all these risks can be reduced
with “triple (inhaler) treatment...”®

One of the key problems with the risk concept approach is
that it increases dependence on specialties and experts. There
is no need to be an expert on the health-disrupting effects of
risks such as war-conflict, unemployment, poverty, and poor
housing conditions. These risks are the knowledge that com-
mon sense imparts to everyone. However, common sense
falls short when it comes to assessing the malignancy risk of a
nodule detected in the lung. These risks require the personal
opinions that only experts can provide and the percentage
probability results calculated by the smart application pro-
grams developed in recent years. However, it is interesting
that, contrary to the socially accepted risks that common
sense shows to almost everyone, the risks requiring exper-
tise are prioritized more in health, and health services are
given depth by taking these “specialized risks” into account.
Undoubtedly, the main factor underlying this strange paradox
is the marketization of health services and the fact that risks
exceeding common sense have created a field of commercial
gain as a result of physician visits and the use of advanced
technology. Clearly, the higher the risk in the shaped health
market, the higher the commercial return.

Smoking and New Risks

The Framingham Heart Study began in 1948 and became a
milestone in the history of medicine by proving the existence
of a relationship between smoking and coronary heart disease
in 1959. However, this research has been criticized in recent
years in terms of the risks it predicts. The most important
criticism in this context is that “smoking” is investigated as
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a risk in this research, but cigarette advertisements and taxes
were not investigated as a possible risk factor. Considering
that advertising and taxes have a significant effect on tobacco
product use, this criticism is not without reason.

However, the Framingham Heart Study addressed risks on a
personal level as opposed to a societal and structural basis,
such as advertising and taxation. At the time of the study,
physicians were mostly working in consulting rooms, and
the researchers wanted to monitor the factors that could be
applied in the consulting room, were directed at the individ-
ual, and were quantitative, were easily measured, and were
clinically observed to ensure the physicians did not object
to the study but were involved in it.° Besides, the main goal
of the team conducting the research was to help propagate
the doctrine of “preventive medicine” applied in the consult-
ing rooms as opposed to infrastructure improvements or free
treatment for tuberculosis.” When the basis, structure, and
ideology are all couched within this framework, it is not sur-
prising that the research targeted individuals smoking and not
advertisements or taxes. In fact, this approach not only shows
that the medical institution deals with health and disease on
a personal basis, but it also validates the finding that risk is
shaped by how the danger is analyzed, as Ewald said.

It should be emphasized that the Framingham study has been
trying to determine the genome sequence of the participants
since 2017 and identify very likely new risks based on these
sequences. Ulrich Beck defined the concept of “risk soci-
ety.” His emphasis saying “... power problem is actually a
problem of definition. It is the question of who, with what
legal and intellectual resources, gets to decide what counts
as a ‘risk,” what counts as a ‘cause,” and what counts as a
‘price’”" stands out in terms of identified risks and percep-
tions of medicine, shaped according to these risks.

Predictive, Preventive, Personalized, and Participatory
Medicine

The medical institution today collects data from the respira-
tory, nasal, and systemic (blood, urine, and skin) areas using
sputum, imagery, and bronchoscopy to reveal the risks of the
diseases it chooses as the subject of research on the respi-
ratory system. It attempts to describe the markers and omic
deviations that predetermine the development of diseases
from these data and tries to form “treatable targets” for these
risk areas it detects.

In other words, the medical institution aims to identify not the
disease but the risks that lead to the disease and to treat these
risks on a personal basis before the disease develops, using
the predictive, preventive, personalized, and participatory
(P4) medical approach and by including machine learning
in the process today. This is because the P4 approach mainly
takes risks on an individual basis and proposes a personal
treatment policy to counter the risks it detects.'

Box: P4 Medicine

It is a medical approach that aims to develop appropriate
approaches and treatments for each person’s biological, cel-
lular, and physiological makeup. It aims to predict the disease
or change by analyzing very different data with its “predictive”

feature; to prevent the pre-disease period or change with the
“preventive” aspect; to provide personalized health services
specific to each individual with its “personalized” approach;
and to take responsibility and make decisions about the indi-
vidual’s/patient’s own health/disease with its “participatory”
philosophy.

P4 medicine rightly criticizes today’s medical approach as
a reactive, organ-disease-centered, and symptom-oriented
treatment approach and proposes a new medical practice that
pays attention to the pre-disease period when symptoms have
not developed by leveraging the means offered by Big Data
and omic technologies instead, that pays attention to the pre-
disease period when the symptoms have not manifested, that
aims to apply proactive and preventive “treatment/upgrades”
to counter the individual risks detected at this time, and that
advocates a person-centered, needs-oriented, and biologi-
cally variable life-long personal health regime."

Box: Big Data

It is the name given to the meaningful and processable form
of data obtained from observation, research, search engines,
blogs, forums, social media, network logs, photos, videos, log
files, bank accounts, sensors, devices, and other sources. It is
distinctive in that it contains much more volume compared to
previous data, acquires these data much faster, and includes
very broad diversity. This informatics field enables the system-
atic extraction of information by analyzing the collected data.

Box: Omic

Using different technologies, it aims to investigate molecules,
the relationships between different molecules, and the effects
of the cell to comprehensively analyze biological systems. If
these studies examine genomes, they are called genomics; if
they examine protein sequences, they are called proteomics;
if they examine small metabolic molecules, they are called
metabolomics; and if they examine mRNA transcripts, they
are called transcriptomics. The study of cells, tissues, or organ-
isms through omic technology creates system biology.

Clearly, this new medical approach, which prioritizes risk and
aims to treat the detected risks before the disease develops,
will deepen and diversify the health market in the context
of “preventive medicine.” Although the level of evidence is
still very low, we can include laboratory-based tests that are
rapidly entering the market, advanced technological imag-
ing applied during screening, and some interferon examina-
tions described as risk factors for COVID-19 in the recent
epidemic, as well as glutathione or ozone-like treatments that
are claimed to reduce possible risks.

Another important problem with the risk medicine approach
is that it regards exposure to tobacco smoke, air pollution,
etc. as the inevitable result of the human civilization we live
in and does not question their existence. Risk medicine deals
with the pathophysiology caused by an individual’s exposure
to tobacco smoke or particulate matter and the risk targets
that will change the possible outcome in these pathophysi-
ological pathways. Its radar of investigation and interest does
not cover government incentives for the tobacco industry or
the air pollution caused by incentivized industrialization,



unless they lead to individual consequences. Risk medicine
deals with how people can protect and treat themselves
physically on the individual plane and upgrade themselves
against such “inevitable” risks of modernity. In this context,
Ulrich Beck’s concept of “being poisoned to the extent toler-
ated” adequately describes this approach by risk medicine,
which ignores the social and systemic reasons behind risk.

A key problem that risk medicine has in terms of the future
is the policies it proposes and will propose to control the
problems it defines as risks. Undoubtedly, these individual
treatments/upgrades it will recommend will primarily apply
to the socioeconomically advantaged segments of society,
wage-wise. Yet, the segments that neoliberalism has left
unprotected are predominantly the socioeconomically dis-
advantaged groups that are trying to survive with real risks.
Furthermore, these treatment/upgrade approaches, intended
to reduce personal risks, will (or have already) easily meet up
with the idea of Lula and Nana’s genetically modified babies
based on the performance-enhancing doctrine of Viagra®
treatment soon (or covertly today). However, the intention of
such a meeting this time will not be to create a protective
shield against HIV; on the contrary, the meeting will take the
shape of designing a perfect superhuman body to increase the
performance of the yet unborn child, make it more intelligent,
give it perfect vision, or reduce the risks of chronic disease
and prevent omic deviations in the context of risk mitigation.
Undoubtedly, such an “upgrade” intervention means that
human society, which still has a socioeconomic hierarchy
and is classified as sociocultural, will evolve into a hierarchi-
cal class structure and stratification based on biology with
the creation of the superhuman body in the coming decades.

End of the Word

To be frank, neither a human’s given body nor the practice of
medicine itself is sacred. Moreover, regardless of whether this
is expressed openly or secretly, the practice of medicine has
been developed from the very beginning to correct and repair
the body made by nature and the flaws it creates, making it
an inherent act of human praxis and culture. It is a reason-
able, expected, and even desired goal for this act to change
in line with the knowledge, experience, and skills of the time.
This is why one must not oppose omic technology, Big Data,
and nano/biotechnology by falling into the trap of bioconser-
vatism. Furthermore, just as in every period of history, medi-
cal practice is not free of micro- and macro-power structures.
Therefore, the notion that the technology developed by being
caught in the trap of solutionism will automatically bring
about solutions to health problems or that it will create a better
world for everyone is incorrect. On the contrary, a risk medi-
cine approach developed on the basis of a neoliberal ideol-
ogy that sacrifices everything and every value on the altar of
price, success, winning, surviving, not falling, and maximiz-
ing profit-benefit and that ignores the social determinants of
health could ultimately create hell regardless of its intentions.

Given this point of view, the aim of this article is not to argue
that omic technology, risk reduction, and genetic interventions
are wrong and that they should be abandoned. On the con-
trary, this article argues that these developments in the field of
medicine and science should not be considered as being free
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from the patriarchal capitalist system and the power relations of
the medical institution, including medicine, as in the dominant
medical literature, and that we must describe the necessary
control mechanisms on both the personal and social planes
without becoming infatuated with technology and progress in
a world rushing headlong into a superhuman society.

Finally, as the author of this article has tried to do, although
pondering and questioning one’s own praxis in the practice
of medicine is valuable, it is not enough. On the contrary,
knowing that the concepts of health and disease are con-
structs directly related to social and societal processes, we
must socialize the issue and include all segments of society
in common thinking and decision-making mechanisms, ulti-
mately ensuring that future medical doctrine is grounded in a
world of ethics, rules, and laws that will not be trapped within
the borders of the nation-state.
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Dear Editor,

The link between sarcoidosis and sarcoma is both infrequent and scarcely documented in the literature.! Histiocytic
sarcoma (HS) is still a rare entity whose differential diagnosis includes histiocytic/dendritic tumors, myeloid, or lymphop-
roliferative neoplasm, melanoma, or carcinoma?

A 47-year-old male, without any remarkable personal records, consulted a fourth proximal right-hand phalanx and gummy
lump. Ultrasound (US) revealed a 4-5 cm solid lump, hypervascular, and not fixed to deep layers without periosteum inva-
sion. Magnetic resonance imaging (MRI), T2, T1, and short tau inversion recovery (STIR) showed peripheral enhancement,
suggesting a mesenchymal origin. After extirpation, the pathology study was compatible with HS (atypical mesenchymal
hystiocitary cell proliferation).

Therefore, an extension study was performed using computerized tomography (CT), gammagraphy, and positron emission
tomography-CT. Computerized tomography showed multilevel mediastinal adenopathies in 5 (SUVmax 4.8), 4R (SUVmax
14.9), 7 (SUVmax 13.6), T1R (SUVmax 13.2), and T11L (SUVmax 13.1) territories. Endobronchial US-guided transbron-
chial needle aspiration (EBUS-TBNA) revealed multilevel mediastinal adenopathies suggestive of malignancy (hypoechoic
round, marked margins, no hilar core) in 7 and 11R territories. Samples were taken with an ECHO-HD-22-EBU S-P-C®
using 3-needle punctures. The results demonstrated both lymphoid tissue and histiocytic non-necrotizing granulomatous
areas, which tested negative for mycobacteria in both the Ziehl-Neelsen stain and Léwenstein—Jensen culture.

In addition to EBUS-TBNA, further videomediastinoscopy (VM) by the Carlens technique and biopsy of 2R and 4R ter-
ritories were obtained, showing non-necrotizing granulomas containing epithelioid and giant multinucleated cells. Based
on these findings, a sarcoid-like reaction (SLR) was diagnosed. No relapse was observed after 1 year of follow-up with
periodic CT and MRI.

Sarcoid neoplasms may be associated with other malignancies in up to 2.5%. However, the link between sarcomas and
sarcoidosis remains unclear. Sarcoidosis is a well-known risk factor for skin, hematologic, digestive tract, and renal or liver
malignancies.> Some authors have reported a lower-risk link between mediastinal non-caseating granulomas (NG) and
locoregional relapse in patients with lung cancer.*

Unfortunately, in patients already diagnosed with both sarcoidosis and cancer, the discovery of NG may lead to a mistaken
belief in sarcoidosis relapse when an SLR (NG in the absence of systemic symptoms)® may develop, which may lead to
overestimation of tumor stratification and therefore alter correct management.'

The correlation between SLR and sarcomas has rarely been reported in the literature.” Although the pathogenesis remains
obscure, there is evidence that the presence of circulating tumoral antigens and/or chemotherapy drugs may lead to
a host immune response.® Second, there is a well established occurrence of sarcoidosis as paraneoplastic syndrome.
Finally, chronic inflammation status or cancer therapy drugs may modulate the cytokine environment increasing lympho-
cyte rates which may lead to SLR.
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A mandatory extension study must be performed, including
histological sampling for every patient affected by sarcoma.
Although EBUS-TBNA allows for a minimally invasive medias-
tinal approach, identification of malignancy-matched charac-
teristics, and sample collection, VM remains the gold standard.

In the presented case, only after VM, malignancy was ruled out
and it prevented from diagnosing a sarcoma metastasis when
an SLR was occurring. Despite rare association with sarcomas,
SLR must be included in the differential diagnosis of every
patient suffering from sarcoma and presenting with lung NG.
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