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Dear readers,

In the third issue of 2021, we have prepared articles that we think are
interesting for you. In this issue, you will find 15 original researches, and 2
case reports.

As we announced in our previous issue, the process we started to take place in
Scopus and other internationally respected indexes continues. For this reason,
we have decided to accept only articles in English as of August 15, 2021. With
our first issue of 2022, we are planning to publish articles only in English.

As always, your interest is our greatest source of motivation to carry our
quality to a higher level.

Please stay tuned for the next issue.

Assoc. Prof. Dr. Ahmet Keskin
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Amag: Saglikli yasam tarzi davranislari, “saglikli bir zihin durumunu siirdiirmek ve saglikli aktivite davranislari
gelistirmek” anlamina gelir. Bu ¢alismanin amaci liniversite 6grencilerinde saglikli yasam tarzi davranislari ile
viicut kompozisyonlar1 arasindaki iliskiyi incelemektir.

Materyal ve Metot: Kesitsel tipteki bu calismanin evrenini Beslenme ve Diyetetik Bolimii'nde okuyan
ogrenciler olusturdu. Katilimcilarin demografik verileri toplandi ve “Saghkli Yasam Bicimi Davranislari Olgegi-
II” uygulandi.

Bulgular: Ogrencilerin ortalama Saghkli Yasam Bi¢imi Davranislar1 Olgegi Il puani 130,15+15,07 olarak
belirlendi. Viicut kitle indeksine gére normal olan 6grencilerin fiziksel aktivite puanlari, zayif ve fazla kilolu
olanlara gore istatistiksel olarak anlamli diizeyde daha yiiksekti. Viicut kitle indeksine gore normal olan
ogrencilerin beslenme puanlari zayif olanlara gore istatistiksel olarak anlamli derecede daha yiiksekti. Viicut
yag ylzdelerine gore obez olan &grencilerin fiziksel aktivite puanlari atlet, fit veya normal olanlara gore
istatistiksel olarak anlamli derecede diisiiktii. Bel cevresine gore fazla kilolu olan 6grencilerin saglik
sorumlulugu ve fiziksel aktivite puanlari normal olanlara gore istatistiksel olarak anlamli derecede diisiiktii.
Sonug: Bu calisma, daha saglikli ve daha zinde bir viicuda sahip 6grencilerin beslenmelerine daha fazla 6nem
verdiklerini, daha fazla fiziksel aktivitede bulunduklarim1 ve daha yiiksek saglik sorumluluklarina sahip
olduklarini gostermistir.

Anahtar Kelimeler: Viicut kompozisyonu, saglikli yasam tarzi davranisi, 6grenci.

Abstract

Objectives: Healthy lifestyle behaviors refer to “maintaining a healthy state of mind and developing healthy
activity behaviors.” The aim of this study was to investigate the relationship between healthy lifestyle behaviors
and body composition in university students.

Materials and Methods: The population for this cross-sectional study consisted of students from the Nutrition
and Dietetics Department. Demographic data were collected, and the “Health Promoting Lifestyle Profile II”
(HPLP-II) was administered.

Results: The mean HPLP-II score of the students was 130.15 + 15.07. The physical activity score of the students
was normal according to body mass index (BMI), and it was significantly higher than that of those who were
underweight and overweight. According to BMI, the nutrition scores of normal students were statistically
significantly higher than those who were underweight. The physical activity scores of the students who were
obese according to their body fat percentage were statistically significantly lower than those of those who were
athletes, fitness, or average. According to their waist circumference, the health responsibility and physical
activity scores of the overweight students were statistically significantly lower than those of those who were
normal.

Conclusion: In this study, it was shown that students who have healthier and fitter bodies pay greater attention
to their nutrition, take part in more physical activity, and have higher levels of health responsibility.
Keywords: Body composition, healthy lifestyle behavior, students.
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Introduction

For individuals in the community to maintain good health, they must create a healthy lifestyle. A healthy
lifestyle comprises controlling one’s actions and choosing attitudes and behaviors that improve health by
maintaining daily activities. On the other hand, healthy lifestyle behaviors refer to “maintaining a healthy state
of mind and developing healthy activity behaviors.” Healthy lifestyle behaviors include adequate and balanced
nutrition, stress management, regular exercise, not smoking or drinking alcohol, hygienic measures, spiritual
development, healthy interpersonal relationships, and the responsibility for protecting and improving one’s

health.?

The first steps toward creating healthy lifestyle behaviors are taken in the family and society and are followed
by development through education. According to World Health Organization estimates, 70-80% of deaths in
developed countries and 40-50% of deaths in underdeveloped countries are from diseases that occur due to
unhealthy lifestyles. For this reason, the health services provided should be in the direction of protecting,

maintaining, and improving health this direction.2#

University life is a period during which people experience significant changes. For the first time, most students
who start university leave their families and attain some personal freedom. Therefore, during this period,
students can develop unhealthy lifestyle behaviors, such as unhealthy nutrition, which can cause significant
body composition changes.5 There are a few studies in the literature examining the relationship between
healthy lifestyle behaviors and body mass index (BMI). Nonetheless, in none of them, the relationship between
healthy lifestyle behaviors and body composition, such as body fat percentage, waist circumference, and waist-
to-hip ratio, were developed or identified in English literature.6-° The aim of this study was to investigate the

relationship between healthy lifestyle behaviors and body composition in university students.

Materials and Methods

This questionnaire-based cross-sectional study considered 127 students from the Faculty of Health Sciences,

Department of Nutrition and Dietetics at Trakya University in 2017.

The data were collected by asking demographic information questions, making anthropometric measurements,
and administering the “Health Promoting Lifestyle Profile-1I” (HPLP-II). Demographic data included questions
related to descriptive characteristics (e.g., age, gender, place of residence, place of eating, grade level, smoking,
and presence of chronic disease) of the participants and their families. The HPLP-II total and subgroup scores

were evaluated according to demographic characteristics and body compositions.

Ankara Med J, 2021;(3):327-338 // @ 10.5505/am;j.2021.92408
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Anthropometric Measurements

The weight, height, and waist and hip circumferences of the participants were measured. Body fat percentage
was assessed using a bioimpedance analyzer (Tanita MC 780 MA, Tanita Corporation, USA), considering age,
gender, and height. Participants were divided into four groups according to the American Council on Exercise
(ACE) body fat chart: athletes (14-20%), fitness (21-24%), average (25-31%), and obese (higher than 32%).10
Body mass index was calculated using the weight/height? formula. Body mass index scores are categorized into
four groups: underweight ( < 18.5), normal weight (18.6-24.9), overweight (25-29.9), and obese (= 30).11 The
waist-to-hip ratio was calculated using the waist circumference/hip circumference formula. A waist
circumference greater than 80 cm in women and 90 cm in men is considered overweight.2 Waist-to-hip ratio
should generally be less than 0.7. Values above 0.8 in women and above 1.0 in men indicate abdominal
obesity.13 Before beginning the study, the aim of the research was verbally discussed with the participants. The

questionnaire forms were administered at appropriate times without disrupting the lessons of the students.
Health Promoting Lifestyle Profile I1

The Health Promoting Lifestyle Profile was developed in 1987 by Walker et al.1* The first version consisted of
48 items and six sub-factors. Walker et al. reorganized the scale in 1996 and renamed it “Health Promoting
Lifestyle Profile I1.”15 A Turkish validity and reliability study was conducted by Bahar et al.16in 2008. The scale
consists of 52 items and six sub-factors. All the items are positive, and marking is based on a 4-point Likert-
type scale. Each of the four sub-factors with nine items (e.g., health responsibility, nutrition, spiritual
development, and interpersonal relationships) provides a score from nine to 36 points. The sub-factors with
eight items (e.g., physical activity and stress management) provide a score from eight to 32 points each. The
lowest possible total score is 52 points, and the highest possible total score is 208 points. High scores in the
subscales mean more frequent health-promoting behaviors. Cronbach’s alpha coefficient of the HPLP-II original

version is 0.94, and the coefficient in the Turkish version is 0.92.1516

In the HPLP-II, the following sub-factors are considered: 1. Spiritual development: It determines the personal
life goals, the ability to perform oneself individually, and to what extent the participants know and are satisfied
with themselves; 2. Health responsibility: determines the level of responsibility for the health of the individual
and to what extent the person is involved in health; 3. Physical activity: shows the level of physical activity of
the individual; 4. Nutrition: determines the values of the person in choosing, organizing, and choosing food; 5.
Interpersonal relationships: determines the communication and continuity of communication with the
immediate environment of the person; 6. Stress management: determines the level of recognition of stress

mechanisms and stress sources of the person.!>

Ankara Med J, 2021;(3):327-338 // @ 10.5505/am;j.2021.92408
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Statistical Analysis

Statistical evaluation was performed using SPSS (version 22.0; SPSS Inc., 2016). After examining the suitability
of the quantitative data obtained due to the research to the normal distribution, the Student t-test was used in
two independent groups, and the one-way ANOVA test was used in three or more independent groups to
compare variables that fulfill the parametric test assumptions. Pearson test was used for correlation analysis.
Descriptive statistics are given as mean * standard deviation, numbers, and percentages. P < 0.05 was taken as

the limit of significance.

Results

In 2017, 237 students were studied at Trakya University Faculty of Health Sciences, Department of Nutrition
and Dietetics, who were potentially eligible participants in a questionnaire-based cross-sectional study. One
hundred fifty (63.30%) of them were contacted and invited to participate in the study. One hundred thirty-five
(56.96%) of them agreed to participate in the study, and the questionnaires were distributed to them to fill out.
One hundred twenty-seven (53.58%) of them filled out the questionnaires completely, and their data were
analyzed for the study (Figure 1)._ The mean age of the participants was 20.38 + 2.22, with 44 (34.64%) under
the age of 20. There were 108 (85.03%) females. It was determined that 12 (9.44%) students had a chronic
disease. Thirteen (10.23%) stated that they smoked. Thirty-nine (30.70%) students lived at home, 51 (40.15%)
lived in a state dormitory, and 37 (29.15%) lived in a private dormitory. Regarding the eating location of the
participants, 38 (29.92%) ate athome, 79 (62.20%) ate at school/dormitory, and 10 (7.88%) ate at restaurants.
Forty-eight (37.79%) were in the first grade, 36 (28.34%) were in the second grade, 22 (17.32%) were in the
third grade, and 21 (16.55%) were in the fourth grade (Table 1).

According to BMI, 50 (39.37%) students were underweight, 67 (52.75%) were normal weight, and 10 (7.88%)
were overweight. According to body fat percentage, 39 (30.70%) were athletes, 38 (29.92%) were fit, 40
(31.49%) were normal, and 10 (7.89%) were obese. According to waist circumference, 118 (92.91%) students
were of normal weight, and nine (7.09%) were overweight. The waist-to-hip ratio was normal in 118 (92.91%)

students and abnormal in nine (7.09%).

The mean HPLP-II score was 130.15 + 15.07. The two subgroups with the highest scores were spiritual
development and interpersonal relationships, while the two with the lowest scores were physical activity and

stress management (Table 2).

According to the demographic characteristics of the students, the mean HPLP-II for each subgroup and total

scores are presented in Table 2. The nutrition scores of students aged 20 years and over were statistically
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significantly higher than those under 20 years of age (p=0.042). It was found that the physical activity scores
of males were statistically significantly higher than females (p=0.048). There was no statistically significant
difference between the accommodations of the students, their eating places, their grade levels, smoking habits,

chronic disease states, or the mean HPLP-II subgroup and total scores.

The mean HPLP-II subgroup and total scores according to body compositions are shown in Table 3. According
to BM], the physical activity scores of the normal students were statistically significantly higher than those who
were underweight and overweight (p=0.015). According to the BMI values, the nutrition scores of the normal
students were statistically significantly higher than those who were underweight (p=0.023). It was revealed in
a Pearson correlation analysis that as the nutrition subgroup scores of the students increased, the BMI
increased (Figure 2, p=0.02, r=0.206). According to their body fat percentage, the physical activity scores of the
students who were obese were statistically significantly lower than those who were athletes, fitness, or average
(p=0.046). According to waist circumference, the health responsibility (p=0.048) and physical activity
(p=0.044) scores of overweight students were statistically significantly lower than normal ones. No statistically
significant difference was found between normal and abnormal waist-to-hip ratios in terms of HPLP-II

subgroup scores.

Table 1. Participants' Demographic Characteristics (n=127)

Demographic data n (%)
Gender

Female 108 (85.03)

Male 19 (14.97)
Chronic disease

Yes 12 (9.45)

No 115 (90.55)
Smoking

Smoker 13 (10.24)

Non-smoker 114 (89.76)
Living location

Home 39 (30.70)

State dormitory 51 (40.15)

Private dormitory 37 (29.15)
Chronic disease

Yes 12 (9.45)

No 115 (90.55)
Eating location

Home 38 (29.92)

School / dormitory 79 (62.20)

Restaurant 10 (7.88)
Academic grade

1 48 (37.79)

2 36 (28.34)

3 22 (17.32)

4 21 (16.55)

Ankara Med J, 2021;(3):327-338 // @ 10.5505/am;j.2021.92408
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Table 2. Health Promoting Lifestyle Profile II Scores of students’ characteristics (n=127)

Health Physical Nutrition Spiritual Interpersonal Stress Total HPLP-II
Responsibility Activity Development Relations Management Score
HPLP-II Scores 20.21 +3.66 17.14+4.18 21.32+3.28 26.59 + 3.67 25.67 +4.00 19.20 + 3.00 130.15 + 15.07
Age
<20 20.13 £ 4.23 17.00 +3.16 20.54 +2.90 26.61+3.74 25.84 +3.97 19.52 +3.28 129.65 + 14.85
=20 20.25 +3.34 17.21 + 4.64 21.73 £3.41 26.59 + 3.66 25.59 +4.03 19.03 +2.85 130.42 + 15.27
p value 0.875 0.757 0.042 * 0.973 0.737 0.409 0.786
Gender
Female 20.34 £3.82 16.75 + 3.87 21.13 £3.27 26.54 +3.49 25.93 +4.02 19.18 +2.93 129.89 +15.22
Male 19.47 + 2.50 19.36 +5.18 22.36 +3.23 26.89 + 4.67 24.21+3.61 19.31+3.46 131.63 + 14.50
p-value 0.211 0.048 * 0.140 0.760 0.071 0.878 0.638
Place to stay
Home 20.33 £3.40 17.94 +5.17 21.71£3.46 26.51 +4.03 24.87 +4.25 19.02 + 3.09 130.41 + 15.70
State Dormitory 20.33+3.97 16.90 + 3.53 21.43 £3.03 26.43 +3.31 26.07 +4.10 19.23+2.87 130.41 + 14.93
Private Dormitory 19.91+3.56 16.62 + 3.81 20.75 +3.42 2691 +3.84 25.97 +3.53 19.35+3.16 129.54 + 14.98
p-value 0.848 0.337 0.426 0.818 0.320 0.892 0.958
Place to eat
Home 20.26 £3.51 17.42 +5.17 21.42 £3.26 26.57 +3.61 25.18 +3.77 18.84 +3.07 129.71 £15.91
School cafeteria 20.34 £3.77 16.97 £ 3.66 21.34+£3.23 26.84 + 3.46 26.16 £ 4.03 19.46 + 3.07 131.13 £ 14.93
Outside 19.00 + 3.39 17.40 £ 4.27 20.80 + 4.04 24.70 £5.22 23.70£4.16 18.50 £ 2.06 124.10 £ 12.49
p-value 0.552 0.848 0.867 0.221 0.123 0.429 0.374
Class
1 19.93 £ 4.07 17.02 +3.84 20.56 +3.14 26.64 +3.95 25.70 £4.16 19.58 £3.29 129.45 + 14.80
2 20.38+£3.19 18.08 £ 4.77 22.33+3.56 26.88 £ 3.46 26.11£3.70 19.30 £ 3.19 133.11 £ 15.39
3 19.95+2.78 16.81 + 3.68 21.13+£2.31 26.50 £ 2.85 2477 £ 3.13 19.31+1.78 128.50 + 8.08
4 20.80 + 4.34 16.14 + 4.30 21.52 £3.66 26.09 + 4.30 25.80 + 4.94 18.04 + 2.88 128.42 +20.23
p value 0.800 0.366 0.104 0.889 0.670 0.269 0.572
Smoking
Yes 20.00 £ 2.58 17.61 +6.21 21.97 £3.94 25.61+2.93 26.23 +3.67 19.38 +3.42 129.92 +17.40
No 20.35 £3.75 17.07 +3.96 21.36 £3.25 26.74 +3.76 25.64 + 4.08 19.19 +3.00 130.38 £ 15.01
p-value 0.666 0.763 0.801 0.219 0.601 0.854 0.928
Chronic illness
Yes 21.75 £ 3.84 16.50 + 3.65 22.25+3.86 27.50 + 2.74 26.83 +4.13 18.58 + 2.39 133.41 £ 14.11
No 20.05 +3.62 17.20 + 4.24 21.22 £3.22 26.50 +3.75 25.55+3.98 19.26 + 3.06 129.81 +15.18
p-value 0.166 0.539 0.392 0.268 0.325 0.373 0.418

* Student's t-test, HPLP-II: Health Promoting Lifestyle Profile II

237 students studied
in 2017

|

Contacted
n=150 (63.30%)

|

Agreed to study
n=135 (56.96%)

Filled out
questionnaires
completely and data

analyzed : ; iad
n=127 (63 58%) Figure 1. The flow diagram of the participants
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Table 3. Students' Health-Promoting Lifestyle Profile-1I Scores According to Body Compositions (n=127)

Body Compositions Health Physical Nutrition Spiritual Interpersonal Stress Total
Responsibility Activity Development Relations Management Score
BMI
Underweight 19.58 £3.73 15.96 + 3.80 20.36 +2.96 26.52 +3.72 25.80 +3.96 19.08 + 3.40 127.30 £ 15.42
Normal 20.53 +3.65 18.14 £ 4.41 22.02 £3.43 26.58 + 3.63 25.67 + 4.07 19.35+2.80 132.32 £ 1491
Overweight 21.20+3.19 16.30 £ 2.75 21.32+2.75 27.10 £ 4.09 25.10 + 4.04 18.80 + 2.29 129.90 + 13.14
p-value 0.255 0.015 & 0.023 & 0.902 0.882 0.804 0.204
Body Fat Percentage
Athletes 20.21+3.87 17.15+5.74 21.21+3.63 26.63 £ 4.35 25.68 + 4.55 19.42 £ 3.83 130.31+ 1891
Fitness 19.47 £ 2.42 17.47 £ 3.16 21.71+£2.81 25.76 +3.38 24.57 +2.88 19.10 £ 2.63 128.10 +10.57
Average 2095+4.11 17.20 £ 3.48 21.12+3.54 27.50 £ 3.02 26.60 £4.21 19.07 £ 2.73 132,45 +15.15
Obese 20.09 £ 4.63 15.72 £3.37 21.09 £2.77 26.09 £ 3.98 26.09 £4.13 19.27 £ 2.00 128.36 + 13.76
p-value 0.368 0.046 & 0.859 0.206 0.164 0.958 0.622
Waist circumference
Normal 20.38+3.56 17.34 £4.22 21.40 +£3.28 26.64 + 3.63 25.77 +3.98 19.26 + 3.03 130.82 +15.12
Overweight 17.88 £ 4.31 14.44 + 2.40 20.22+£3.23 26.03 £4.41 2444 +4.24 18.44 £ 2.55 12144 +11.84
p-value 0.048 * 0.044 * 0.299 0.615 0.340 0.433 0.072
Waist/Hip Ratio
Normal 20.27 +£3.60 17.10 £ 4.23 21.27 £3.29 26.62 + 3.64 25.72 +£3.97 19.24 £ 3.05 130.23 + 14.96
Abnormal 19.44 £ 4.58 17.66 * 3.60 22.00 £3.24 26.22 £4.32 25.11+4.53 18.66 + 2.29 129.11+£17.43
p-value 0.516 0.698 0.523 0.752 0.662 0.580 0.830
& One-way ANOVA, * Student's t-test, BMI: Body mass index
30,00 (4]
00
25,00
c
2
= -
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Discussion

In our study, in which the highest possible total HPLP-II score was 208, the total mean score for the students
was 130.15 # 15.07. Aksoy and Ucar conducted a study on nursing students and found that their HPLP-II total
mean score was 136.12 * 19.16. A survey by Unalan et al. in health college students reached 127.81 + 17.52.1-
17 A study of nurses by Ozkan and Yilmaz!8 found that the total mean score was 125.96 + 16.99, and in a survey
by Uz and Kitis!? of healthcare workers, it was 132.87 + 12.47. The study results conducted on the same scale
in health workers in Turkey are similar, and usually mean total scores HPLPS Il is moderate levels.18 In a study
conducted by Al-Kandari and Vidal?? with nursing students in Kuwait, the total mean score was 128.16, and it
was 125.76 in a study conducted by Hawks et al.2! with Japanese nursing students in the USA. In Hui’s survey
of nursing students in Hong Kong, the total mean score was 116.28 + 16.82, which is considerably lower than

in our study.??

In studies conducted by Aksoy and Ucar?! of nursing students and by Tiirkol and Giines?23 in assistants practicing
at Inénii University Medical Faculty Hospital, the highest scores were in the spiritual development and
interpersonal relationships sub-dimensions of HPLP-II. In this same study, the lowest scores were related to
physical activity and stress management. In the research conducted by Ciircani et al.?4 on nurses, the highest
mean score was in the spiritual development sub-dimension, and the lowest average score was in the physical
activity sub-dimension. Similarly, Ozkan and Yilmaz!8 determined that the highest score for nurses was for
spiritual development, and the lowest score was for the physical activity sub-dimension. In our study, the two
subgroups for which the participants received the highest scores were spiritual development and interpersonal
relationships of HPLP-II, while the two subgroups with the lowest scores were physical activity and stress
management. In other studies with nurses, as in our study, the spiritual development sub-dimension mean
score was the highest, and the physical activity sub-dimension mean score was the lowest.* In line with the

findings, it can be said that healthcare professionals do not have a habit of exercising regularly.

In a study conducted on physical education and sports students, the mean scores of the physical activity and
nutrition HPLP-II sub-dimensions were higher for male students than for female students. The mean scores for
fourth-grade students were more elevated in four of the six sub-dimensions compared to the other grades.?> In
the study conducted by Aksoy and Ucar?! on nursing students, the age group with the highest HPLP-II score was
24 years old and older. It was determined that there was an increase in the mean scores with increasing age.
In our study, while the mean score of the HPLP-II physical activity subscale of male students was significantly
higher than that of female students, there was no difference between the grade levels. In addition, the mean
score of the nutrition subscale for students aged 20 years and older was significantly higher than the score for
those under the age of 20. These results indicate that male students attach more importance to physical activity,

and older students pay more attention to nutrition.
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In studies conducted by Aksoy and Ucar?! in nursing students and Simsek et al.5 in Faculty of Medicine students,
the HPLP-II mean scores of the students who stayed with their families during their university education were
determined to be the highest. In our study, there was no significant correlation between where the students
lived and where they ate and the mean scores of the scale and subgroups. In nurse studies by Altay et al.26 and
Aksoy and Ugar?, it was found that having a chronic disease did not affect HPLP-II scores, which is similar to
the findings of our study. According to this result, it can be said that students do not perceive diseases as threats
and do not give importance to healthy lifestyle behaviors that play an essential role in disease prevention. In
the same study conducted by Aksoy and Ugar?, no significant relationship was found between smoking and

HPLP-II scores similar to our study.

There are a few studies in the literature examining the relationship between HPLP-II scores and BM], but in
none of them, the relationship between HPLP-II scores and body composition, such as body fat percentage,
waist circumference, and waist-to-hip ratio were developed or identified in English literature.6° Nacar et al.6
in Turkish medical students and Lolokote et al.” in their work with university students in China did not find a
relationship between HPLP-II scores and BMI. In a study conducted by Alzahrani et al.? with medical students,
a negative correlation was found between the mean interpersonal relations subgroup score of the HPLP-1I and
BML. In a study conducted by Al-Kandari et al.8 in nursing students in Kuwait, a negative correlation was found
between HPLP-II total and nutrition subgroup scores and BMI. In our study, the mean scores of the nutrition
subgroup of HPLP-II were significantly higher in the group with a normal BMI than for those who were
underweight. The mean scores of the physical activity subgroup of the HPLP-II were significantly higher in the
group with a normal BMI than the scores of the underweight or overweight participants. According to these
results, it appears that students with a normal BMI pay greater attention to physical activity and nutrition. Our
study found that the students who were obese according to body fat percentage had significantly lower mean
scores in the HPLP-II physical activity subgroup compared to athletes, fit, and normal students. In addition, it
was found that the average scores of the HPLP-II health responsibility and physical activity subgroups for
students who were normal according to waist circumference were higher than those who were overweight.
These results emphasize the importance of physical activity in preventing weight gain and maintaining a

healthy weight.

To the best of our knowledge, this cross-sectional study is the first to examine the relationship between healthy
lifestyle behaviors and body compositions, such as body fat percentage, waist circumference, and waist-to-hip
ratio in English literature. Limitations of this study include our study site and our sample size. Concerning the
sample site, we conducted a cross-sectional survey of students from only one university. About the sample size,

the number of participants was low, which may affect the results.
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In conclusion, in this study, it was determined that students who have healthier and fitter bodies pay greater
attention to their nutrition, do more physical activity, and have a higher level of health responsibility.
Healthcare professionals have important roles and responsibilities for individuals in the community to develop
and maintain healthy lifestyle behaviors within the scope of preventive health services. For this reason,
healthcare professionals first need to improve their health-related knowledge and then transform this

knowledge into attitudes and behaviors. Further studies are required on this subject.
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Amag: Vitamin D eksikligi; artmis advers gebelik sonuglari, fetal neonatal komplikasyonlar ve anne
yenidoganin ilerideki yasamlarindaki ciddi saglik sorunlari ile iliskilidir. Bununla birlikte maternal vitamin D
statilisiiniin gestasyonel diyabet (GDM) riski ile iliskisini arastiran ¢alisma sonuglar geligkilidir. Bu ¢alisma
retrospektif olarak maternal vitamin D diizeylerine gore GDM riskini degerlendirmeyi amag¢lamaktadir.
Materyal ve Metot: Dislama kriterleri uygulandiktan sonra 33 GDM ve 164 kontrol toplam 197 gebe kadin
calismaya alind1. Vitamin D diizeylerine gebeligin 11-14 haftalar1 arasinda bakildi. GDM tanisi gebeligin 24-28
haftalari arasinda 75 gram glukozla yapilan oral glukoz tolerans testi ile kondu.

Bulgular: GDM grubunda BMI non-GDM grubundan ytiksekti (24,68 [21,72-27,64] kg/m?vs. 22,04 [20,51-
24,73] kg/m?2, p = 0,004).). Vitamin D diizeyleri GDM grubunda non-GDM grubundan anlamli olarak daha diistik
bulundu (17,2 [15,6-19,2] nmol/L vs. 33,0 [31,2-35,0] nmol/L, p <0,001). Vitamin D eksikligi prevalans1 GDM
grubunda % 87,88 olup, D vitamini eksikligi GDM riskini 67,06 kat arttirmaktaydi (odds orami 67,06, 95%
giiven aralig1 20,90-215,15, p <0,001).

Sonug: Gebeligin erken déneminde D vitamini eksikligi ile GDM gelisme riski arasinda anlaml bir iligki
saptanmistir. Gebelik sirasinda 6zellikle de ilk prenatal vizitte D vitamini eksikliginin rutin olarak taranmasi
GDM'nin ve GDM’nin anne ve yenidogandaki olumsuz sonuglarinin daha iyi yonetilmesi bakimindan yararl
olacaktir.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, vitamin D eksikligi, gebelik, ilk trimester.

Abstract

Objectives: Vitamin D deficiency is linked to increased risk of adverse pregnancy outcomes, fetal and neonatal
complications, as well as serious health consequences later in life for both mothers and offspring. However,
studies on maternal vitamin D status and risk for gestational diabetes mellitus (GDM) are controversial. This
study aimed to retrospectively evaluate the risk for GDM based on maternal serum vitamin D levels.
Materials and Methods: After applying the exclusion criteria, a total of 197 pregnant women, including 33
GDM cases and 164 controls, were enrolled in the study. Vitamin D levels were measured at 11-14 weeks of
gestation. GDM was diagnosed by performing a 75-g oral glucose tolerance test between 24 and 28 weeks of
gestation.

Results: BMI was higher in the GDM group than in the non-GDM group (24.68 [21.72-27.64] kg/m?2 vs. 22.04
[20.51-24.73] kg/m?, p = 0.004). Vitamin D levels were significantly lower in the GDM group than in the non-
GDM group (17.2 [15.6-19.2] nmol/L vs. 33.0 [31.2-35.0] nmol/L, p < 0.001). The prevalence of vitamin D
deficiency was as high as 87.88% in the GDM group, with a 67.062-fold higher risk for GDM (odds ratio 67.062,
95% confidence interval 20.904-215.150, p < 0.001).

Conclusion: Insufficient vitamin D level in early pregnancy is significantly associated with GDM development.
Routine screening for vitamin D deficiency during pregnancy, particularly at the first prenatal visit, may
contribute to the identification and better management of GDM and its related adverse outcomes in mothers
and offspring.

Keywords: Gestational diabetes mellitus, vitamin D deficiency, pregnancy, first trimester.
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Introduction

Gestational diabetes mellitus (GDM) is a condition characterized by variable severities of glucose intolerance
that begins or is first recognized during pregnancy.! The prevalence of GDM ranges between 1% and 14%
depending on ethnicity, race, and diagnostic criteria, and it increases in parallel with the substantial rise in the
prevalence of overweight and obesity in women of childbearing age.2 GDM is associated with both impaired
insulin secretion and resistance, leading to maternal hyperglycemia and an elevated long-term and short-term
risk of adverse pregnancy outcomes and fetal and neonatal complications.3 GDM is also related to serious health
consequences later in life for both mothers and their offspring, including obesity, metabolic syndrome, type 2
DM, and cardiovascular disorders.* Thus, it is crucial to identify the etio-pathological mechanisms leading to
abnormal glycemic regulation in pregnancy, to enhance pre- and antenatal care and management, and to reduce

the frequency of adverse pregnancy outcomes.

Vitamin D plays a neurohormone regulating role in cell proliferation and differentiation and bone and calcium-
phosphate homeostasis and has a wide spectrum of effects as an antioxidant, anti-inflammatory, antifibrotic,
and immunomodulatory agent.> Studies have reported that vitamin D deficiency is related to altered glucose
metabolism through impaired pancreatic beta-cell function and mass, leading to insulin resistance.® Vitamin D
deficiency was also shown as a risk factor for obesity and type 2 DM, especially in women of late reproductive
age.” In addition, insufficiency and deficiency of vitamin D were common among pregnant women. Vitamin D
deficiency in pregnant women has significant involvement in the health of the mother and life-long health
status of her child, as it is linked to maternal and child infections, preterm delivery, preeclampsia, small for
gestational age, and chronic diseases.8 However, results of studies on maternal vitamin D status and risk for
GDM are inconclusive and contradictory, which are mostly due to differences in population features, including
ethnicity, geographic location, seasonal variations, gestational age in sampling, and diagnostic criteria for

GDM.?

This study aimed to retrospectively determine first-trimester serum vitamin D levels in patients with GDM and

to investigate the effects of vitamin D levels on the risk for GDM.

Materials and Methods

This retrospective single-center study was carried out from March 2014 to December 2020 in the Obstetrics
and Gynecology Department of Bahgesehir University Géztepe Medikal Park Hospital. A total of 197 women
who presented to the outpatient obstetrics clinic for routine antenatal care between 11 and 14 weeks of
gestation were included in the study. All participants had singleton pregnancies and had given blood samples

for routine first-trimester screening. Women with known or clinically suspected type 1 and 2 DM, history of
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GDM, preeclampsia, thyroid, parathyroid or adrenal diseases, alcohol use, smoking, metabolic bone or kidney
disease, and hepatic failure and those taking medications that might affect glucose, calcium, and vitamin D

metabolism were excluded from the study.

Pregnant women were divided into two groups based on the presence of GDM. GDM was diagnosed by
performing a 75-g oral glucose tolerance test (OGTT) between 24 and 28 weeks of gestation based on the
criteria of the International Association of Diabetes and Pregnancy Study Groups (IADPSG).10 According to
IADPSG recommendations, the diagnosis of GDM is confirmed if one of the following is met: fasting glucose

level 292 mg/dL, 1-h glucose level 2180 mg/dL, or 2-h glucose level 2153 mg/dL.

Demographic characteristics, including age, weight, height, smoking, number of parity and gravidity, history of
abortion and polycystic ovarian syndrome (PCOS), delivery type (vaginal or cesarean), and gestational
complications (including atony uterine, bilateral hydronephrosis; placental detachment; early membrane
rupture; hemolysis, elevated liver enzyme levels, and low platelet level syndrome; intrauterine growth
restriction; cholestasis, placenta previa; pancreatitis; preeclampsia; Rh alloimmunization; and small
gestational age) were retrospectively obtained from patients’ file. Body mass index was calculated as body
weight (kilograms) divided by the square of body height (meters). Clinical data of neonates, including weight,
sex, gestational age, length of stay in the neonatal intensive care unit, and congenital abnormalities such as
ventricular septal defect and cleft lip and palate, were also obtained from hospital records. Gestational age was
evaluated according to the last menstruation date and first-trimester obstetric radiologic examination. Fetal
anthropometric measurements (body weight) of the neonates were determined immediately after birth by

hospital staff following the hospital quality control procedures.
Biochemical Analyses

Blood samples for 25-hydroxy (25-OH) vitamin D test were obtained from the antecubital vein after overnight
fasting within 11-14 weeks of gestation. Blood samples were kept at room temperature for 30 min after
collection and were centrifuged at 2000 g for 15 min to separate the serum. Serum 25-0H vitamin D levels were
determined with chemiluminescent enzyme immunoassay on the UniCel DxI 800 (Beckman Coulter Inc., CA,
USA). Serum 25-0H vitamin D level >50 nmol/L was considered as sufficient, 30-49.9 nmol/L insufficient, and
<30 nmol/L deficient. Since vitamin D levels show seasonal variations, only patients whose blood samples were

taken to evaluate vitamin D status during the summer season were included in the study.

An OGTT was conducted in all participants with a glucose load of 75 g after overnight fasting between 24 and
28 weeks of gestation. Serum glucose levels were measured at 0, 60, and 120 min after glucose intake. During
OGTT, serum HbAlc levels were also measured in all participants. Serum glucose and HbAlc levels were

determined by a photometric method using an Olympus AU 2700 autoanalyzer (Beckman Coulter Inc., CA,
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USA). All blood samples were examined within <1 h after sampling. All biochemical analyses, which are
routinely checked every day, were performed with the same analyzers in the central laboratory of our hospital,

depending on the test type.
Statistical Analyses

Power analysis was performed using PASS 11 software. Using the mean values of Vitamin D from the study
conducted by Vijay et al., the minimum sample size should be 32 with a power level of 0.80 and 0.05 alpha
error. Data from the hospital records were entered in the SPSS Statistics version 26 software (IBM Corp.,
Armonk, NY, USA), where all statistical analyses were carried out. Histogram and Q-Q plots were used to
determine whether variables are normally distributed. Data are expressed as mean # standard deviation for
normally distributed variables and as median (15t-3d quartiles) for skewed variables. Categorical variables are
reported as frequency (percentage). For continuous variables, the independent samples t-test was used to test
the significance of differences between groups to normally distributed variables, and the Mann-Whitney U test
was used to test the differences between groups in terms of skewed variables. The chi-square test or Fisher’s
exact test was used to test the differences between groups for categorical variables. Multiple logistic regression
analysis (forward conditional method) was performed to determine significant risk factors of GDM, and p <

0.05 values were accepted as significant results.

Results

A total of 33 patients with GDM (GDM group) and 164 individuals without GDM (non-GDM group) were
enrolled in the study. The mean age was 31.80 * 3.98 years in the GDM group and 30.99 *+ 3.92 years in the
non-GDM group (p = 0.278). BMI values were higher in the GDM group than in the non-GDM group (24.68
[21.72-27.64] kg/m?vs. 22.04 [20.51-24.73] kg/m?, p = 0.004). Smoking was present in 8 (24.24%) patients
in the GDM group and 13 (7.93%) patients in the non-GDM group (p = 0.011). No significant differences in the
number of parity and gravidity, history of abortion and PCOS, delivery type, and gestational complications were
observed between the two groups (all, p > 0.05) (Table 1). Neonatal clinical data, including weight, sex,
gestational age, length of stay in the neonatal intensive care unit, and congenital abnormality, were similar

between the two groups (all, p > 0.05) (Table 1).

Vitamin D levels were significantly lower in the GDM group than in the non-GDM group (17.2 [15.6-19.2]
nmol/L vs. 33.0 [31.2-35.0] nmol/L, p < 0.001) (Figure 1). The prevalence of vitamin D deficiency was as high
as 87.88% in the GDM group compared with 9.76% in the non-GDM group (p < 0.001). Fasting blood glucose
levels were higher (90 [87-96] mg/dL) in the GDM group than in the non-GDM group (82 [79-87) mg/dL; p <
0.001). The mean blood glucose levels with OGTT were 195.73 + 25.66 mg/dL at 60 min and 154.03 + 35.38
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mg/dL at 120 min in the GDM group, which were significantly higher than that in the non-GDM group (p <
0.001). Serum HbA1c levels were 5.52 + 0.25% in the GDM group and 5.21 * 0.18 in the non-GDM group (p <

0.001). The biochemical characteristics of the participants are shown in Table 2.

Table 1. Demographic characteristics of participants and neonates

Gestational Diabetes Mellitus

Present (n=33) Absent (n=164) p value

Age (years) 31.80 +3.98 30.99 +3.92 0.278
Weight (kg) 65 (57-73) 60 (55 - 68) 0.028
Height (cm) 162.73 £ 5.27 164.30 + 5.39 0.127
Body mass index (kg/m?) 24.68 (21.72-27.64) | 22.04 (20.51 - 24.73) 0.004
Smoking (n) 8 (24.24%) 13 (7.93%) 0.011
Gravidity

1 24 (72.73%) 121 (73.78%)

2 7 (21.21%) 33 (20.12%) 0971

3 2 (6.06%) 9 (5.49%)

4 0 (0%) 1 (0.61%)
Parity

0 28 (84.85%) 133 (81.10%)

1 5 (15.15%) 28 (17.07%) 0.701

2 0 (0%) 3 (1.83%)
The history of Aborts (n)

0 29 (87.88%) 144 (87.8%)

1 2 (6.06%) 18 (10.98%) 0.148

2 2 (6.06%) 2 (1.22%)
The history of Polycystic ovarian syndrome
(n) 12 (36.36%) 49 (29.88%) 0.597
Other gestational complications (n) 5 (15.15%) 20 (12.20%) 0.578
Type of delivery

Vaginal 1(3.03%) 15 (9.15%) 0.481

Cesarean section 32 (96.97%) 149 (90.85%)
Weight at birth (g) 3260 (3150 - 3520) 3215 (3075 - 3395) 0.083
Gestational week at birth 39 (38-39) 39 (38-39) 0.219
Gender

Boy (n) 18 (54.55%) 81 (49.39%) 0.727

Girl (n) 15 (45.45%) 83 (50.61%)
The length of stay in neonatal intensive
care unit (days) 1 (3.03%) 10 (6.10%) 0.695
Congenital abnormality (n) 1 (3.03%) 1 (0.61%) 0.308

Data are given as mean * standard deviation or median (1st quartile - 3rd quartile) for continuous variables according to
the normality of distribution and as frequency (percentage) for categorical variables. A p-value of <0.05 was considered

significant.

Ankara Med J, 2021;(3):339-349 // @ 10.5505/am;j.2021.60234

343




ANKARA
MEDICAL

Moreover, multiple logistic regression analysis was performed to determine significant risk factors of GDM
(Table 3). Patients with vitamin D deficiency (<30 nmol/L) have 67.062-fold higher risk for GDM than other
patients (odds ratio [OR] 67.062, 95% confidence interval [CI] 20.904-215.150, p < 0.001). Other variables
included in the model, namely, age (p = 0.862), gravidity (p = 0.767), BMI (p = 0.061), smoking status (p =
0.063), history of PCOS (p = 0.525), and sex of neonates (p = 0.717), were non-significant.

Table 2. Biochemical characteristics of participants

Gestational Diabetes Mellitus
Present (n=33) Absent (n=164) p

Vitamin D (nmol/L) 17.2 (15.6 - 19.2) 33.0(31.2 - 35.0) <0.001

<30 (n) 29 (87.88%) 16 (9.76%) <0.001

=30 (n) 4 (12.12%) 148 (90.24%) )
Fasting blood glucose (mg/dL) 90 (87 -96) 82 (79 -87) <0.001
Blood glucose levels at 60 min
with OGTT 195.73 + 25.66 136.65 + 25.87 <0.001
Blood glucose levels at 120 min
with OGTT 154.03 + 35.38 110.19 + 19.57 <0.001
HbAlc (%) 5.52 + 0.25 5.21+0.18 <0.001

OGTT: Oral glucose tolerance test; HbA1lc: Glycosylated hemoglobin. Data are given as mean * standard deviation or median
(1st quartile - 3rd quartile) for continuous variables according to the normality of distribution and as frequency
(percentage) for categorical variables. A p-value of <0.05 was considered significant.

Table 3. Significant risk factors of the gestational diabetes mellitus with multiple logistic regression analysis

Standard
coe ff‘i;cient Error p value Exp(B) 95.0% CI for Exp(B)
Vitamin D deficiency (< 30
nmol/L) 4.206 0.595 <0.001 67.062 20.904 215.150
Constant -3.611 0.507 <0.001 0.027

Dependent Variable: Gestational DM; Nagelkerke R2=0.575; Correct prediction=89.85%. CI: Confidence Interval
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Figure 1. Vitamin D levels in pregnant women with regard to the presence of Gestational diabetes mellitus

Discussion

This study aimed to examine the relationship between maternal vitamin D levels in the first trimester and the
risk for GDM. As main study findings, vitamin D levels were lower in women with GDM than in healthy
individuals. In addition, the rate of first-trimester vitamin D deficiency was higher in patients with GDM, with
a value of 87.88%. Moreover, the risk for GDM development was significantly higher among patients with
vitamin D deficiency than among those without vitamin D deficiency. Finally, GDM was not associated with age,

BM], gravidity, smoking, and history of PCOS.

Vitamin D is a secosteroid with various biological effects on multiple mechanisms, including bone formation
and mineralization, neuromuscular function, immunomodulatory functions, glucose homeostasis, and
placental function.!! A high prevalence of vitamin D deficiency among pregnant women has been reported.2
Vitamin D deficiency has been associated with an elevated risk of adverse pregnancy outcomes such as
placental implantation, preterm birth, preeclampsia, postpartum depression, maternal hypocalcemia, urinary
tract infections, the cesarean section in mothers, as well as increased susceptibility to low-birth-weight, small
for gestational age, respiratory diseases, autoimmune diseases, cardiovascular disease, and type 2 DM in
neonates and offspring development.1314 However, the relationship between vitamin D level and GDM is still

controversial. Some studies have demonstrated a relationship between vitamin D deficiency and GDM
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development in pregnant women, but others reported no significant difference in healthy normoglycemic
individuals. Savvidou et al. conducted a study with three groups of complicated pregnancies, including 50
patients with type 2 DM, 50 individuals without DM who subsequently delivered large-for-gestational-age
neonates, and 100 women who subsequently developed GDM and 1000 healthy individuals without DM
(control group), and they found no significant differences in the maternal serum vitamin D levels at 11-13+6
weeks of gestations in the three groups compared with the control group.!s In a study of 25 patients with GDM
and 208 healthy individuals, Ates et al. showed that vitamin D levels at 11-14 weeks of gestation and
prevalence of first-trimester vitamin D deficiency were comparable between the two groups.1¢ Baker et al. did
not find a relationship between maternal serum vitamin D levels at 11-14 weeks of pregnancy and GDM
development in 60 patients with GDM and 120 ethnicity-matched healthy women from an overall cohort of
4225 pregnant women.'?7 By contrast, Lacroix et al. evaluated 54 patients who subsequently developed GDM
and 601 control participants and found that a low vitamin D level at the first trimester is an independent risk
factor for GDM development.18 Xu et al. demonstrated lower vitamin D levels at the first trimester in 101
women with GDM than in 726 healthy individuals.!® Moreover, in their multivariate model analysis, vitamin D
levels in the first and second quartiles were related to late development of GDM, and the risk for GDM increased
by 24% and 48%), respectively. These differences may be explained by methodological issues, including study
design, sample size, gestational age at sampling (first or second trimester), diagnostic criteria, the definition

of vitamin D deficiency, and ethnic and genetic features of the participants.

In the present study, vitamin D levels were lower among patients with GDM than among women without GDM.
Our results indicate that vitamin D may affect pancreatic beta-cell function and insulin sensitivity and secretion
and that vitamin D deficiency may contribute to glucose intolerance during pregnancy. In addition, patients
with vitamin D deficiency had a 67 times higher risk for GDM. Our results demonstrated that vitamin D levels
at the first prenatal visit were related to an elevated risk of GDM. Various mechanisms may elucidate the
observed relationship between vitamin D levels and risk for GDM. Vitamin D exhibits significant role in glucose
homeostasis through different mechanisms. First, pregnancy has been an insulin-resistant condition with
improved beta-cell function and proliferation that occurs in response to increased insulin secretory demand.2?
Beta cells exhibit vitamin D receptors, and studies have reported that vitamin D increases insulin sensitivity of
target cells (i.e., adipose tissue, skeletal muscle, and liver) by increasing the insulin response to glucose
transport.2! Vitamin D also increases the function of beta cells and prevents them from deleterious immune
attacks by acting on immune cells, including T cells, dendritic cells, and macrophages.5 Furthermore, vitamin D
promotes intestinal calcium absorption, while low serum calcium levels cause secondary hyperparathyroidism,
which is independently related to abnormal glucose homeostasis during pregnancy.22 Our results support the
hypothesis that vitamin D deficiency was a risk factor for GDM. General screening for vitamin D deficiency
during pregnancy, especially at the first prenatal visit, may contribute to the identification and management of

GDM and its related adverse consequences in mothers and offspring. Previous studies have reported numerous
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risk factors for GDM, including ethnicity, maternal age, history of GDM, high BMI, weight gain during pregnancy,
multiparity, macrosomia, preeclampsia, family history of DM, history of abortion, and preterm delivery, and
congenital anomalies.?3 In this study, although vitamin D deficiency was found to be the only risk factor for
GDM, no relationship was observed between risk for GDM and age, BMI, gravidity, smoking, and history of
PCOS. This may be related to the relatively small sample size, study design, lack of or uneven adjustments for
confounding factors, and inclusion of a single ethnic group of patients. Further large-scale, well-designed
prospective studies are warranted to identify risk factors and etiopathogenetic mechanisms on the onset and

progression of GDM.

Some limitations should be considered. First, participants were recruited from a tertiary care hospital and from
the Turkish pregnancy population and thus did not represent the general population. Second, data on clinical
characteristics and vitamin D supplementation were obtained from the hospital data system, which could lead
to under-or over-reporting. Third, as selection bias is also a concern in retrospective studies, it is difficult to
control all potential covariates, and there may be unmeasured differences between the two study groups.
Fourth, we did not provide information on dietary habits, lifestyle, sun exposure, use of fat-derived hormones,
and other parameters that could theoretically affect vitamin D status. Fifth, serum vitamin D levels were
evaluated by a single measurement during the early period of pregnancy, which did not allow for a time-
integrated measure to demonstrate vitamin D status throughout pregnancy. Finally, the study uses a
retrospective design, so we could not determine the effect of adequate vitamin D replacement on GDM and any

causal relationship.

In conclusion, this retrospective analysis of first-trimester vitamin D levels in Turkish pregnant women
demonstrated lower vitamin D levels in pregnant women with GDM than in healthy subjects. Moreover, the
multiple regression analysis revealed that insufficient vitamin D level during pregnancy is associated with
GDM. Thus, routine screening for vitamin D deficiency before and during early pregnancy may contribute to

better management of the adverse outcomes associated with GDM in mothers and offspring.
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Amag: Tiirkiye'de 65 yas ve lizeri bireyler i¢in zorunlu olarak yapilan as1 uygulamasi olmamasi nedeniyle bu
yas grubunun immunizasyon durumlari hakkinda net veriler bulunmamaktadir. Bu nedenle hem ulusal hem
uluslararasi literatiire katki saglamak amaciyla ¢alismamiz planlanmistir. Calismamizda Tirkiye'de iigiincii
basamak bir Universite Hastanesi eriskin as1 iinitesine bagvuran 65 yas ve iizeri bireylerde asilanma
durumlarinin degerlendirilmesi amag¢lanmistir.

Materyal ve Metot: Calismamizda Hacettepe Universitesi Tip Fakiiltesi Hastanesi Enfeksiyon Hastaliklar1 ve
Klinik Mikrobiyoloji Anabilim Dali biinyesinde bulunan Eriskin As1 Birimi'ne Haziran 2020 ile Haziran 2021
tarihleri arasinda basvuran 65 yas ve lizeri bireylerin yas-cinsiyet dagilimi ve influenza-pnémokok-tetanoz-
difteri asilari ile asilanma durumu/oranlari degerlendirilmistir.

Bulgular: Toplamda 1194 kisiye (kadin %53,4) ulasilmistir. Yas gruplarina gore ikiye ayrilan bireylerin, 830’
u (%69,5) 65-75 yas araliginda iken; 364 ‘i (%30,5) 75 yas lstiinde saptanmistir. Poliklinigimizde yapilan
asilarin %76,72’sini Prevenar 13 olustururken 2. sirada tetanoz-difteri asis1 (%15,41), 3. sirada ise influenza
asis1 bulunmaktadir (%7,03).

Sonug: 65 ve lzeri erigkinlerde gelisebilecek enfeksiyon hastaliklar1 ve bunlara bagli komplikasyonlarin
o6nlenmesinde, boylece morbidite ve mortalitenin azaltilmasinda etkin asilamanin énemi tartisiimazdir.
Anahtar Kelimeler: Asilama, eriskin bagisiklama, yasl bireyler.

Abstract

Objectives: There is no compulsory vaccination for individuals aged 65 and over in Turkey, there is no precise
data about the immunization status of this age group. For this reason, our study is planned to contribute to
both national and international literature. The study aimed to evaluate to vaccination status of individuals aged
65 and over who applied to the adult immunization unit of a Tertiary University Hospital in Turkey.
Materials and Methods: In our study, age-gender distribution and vaccination status of individuals aged 65
and over who applied to the Adult Vaccination Unit within the Infectious Diseases and Clinical Microbiology
Department of Hacettepe University Faculty of Medicine between June 2020 and June 2021, and vaccination
status with influenza-pneumococcal-tetanus vaccines rates were evaluated.

Results: A total of 1194 persons (53.4% of women) were reached. 830 (69.5%) of the individuals divided into
two according to age groups were in the 65-75 age range; 364 (30.5%) of them were over 75 years old.
Prevenar 13 constitutes 76.72% of the vaccines administered in our outpatient clinic, while the tetanus-
diphtheria vaccine is in the second place (15.41%), and the influenza vaccine is in the third place (7.03%).
Conclusion: In preventing infectious diseases and related complications in adults aged 65 and over; thus, the
importance of effective vaccination in reducing morbidity and mortality is indisputable.

Keywords: Vaccination, adult immunization, elderly people.
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Giris

Diinya Saghk Orgiitii'ne (DSO) gore 65 yas listii insanlar yash kabul edilmektedir. 65 yas ve iizeri niifus tim
diinyada giderek artmakta, ortalama yasam siiresi uzamakta ve buna bagli olarak da bu yas grubunda takip ve
tedavi edilen hastaliklar siiregen bir hal almaktadir. Bu nedenle bu yas grubuna ait saglik sorunlarn iyi
yonetilmeye ve ¢oziilmeye muhtag birer klinik antite olarak karsimiza ¢ikmaktadir. Tiim diinyada oldugu gibi
tilkemizde de DSO verilerine gére 2015-2050 yillar1 arasinda tiim diinyada 65 yas ve lizeri niifusun %12’den
%22’ye ¢ikacagl tahmin edilmektedir. 2015 yilinda 900 milyon olan 65 yas ve iizeri niifusun 2050 yilinda 2

milyara ulasmasi beklenmektedir.!

Ulkemizde ise Tiirkiye Istatistik Kurumu (TUIK) verilerine gore 65 yas ve iizeri yastaki niifus, 2015 yilinda 6
milyon 495 bin 239 kisi iken son bes y1lda %22,5 artarak 2020 yi1linda 7 milyon 953 bin 555 kisi olmustur. Yash
niifusun toplam niifus igindeki oram ise 2015 yilinda %8,2 iken, 2020 yilinda %9,5'e ytkselmistir. Niifus
projeksiyonlarina gore yasl niifus oraninin 2025 yilinda %11,0, 2030 yilinda %12,9, 2040 yi1linda %16,3, 2060
yilinda %22,6 ve 2080 yilinda %25,6 olacag1 6ngoriilmektedir.2 Buna gore ileriki giinlerde sayis1 daha da
artacak olan geriatrik hasta popiilasyonu i¢in koruyucu saglik hizmetlerine 6nem ve dncelik verilmesi oldukca
gereklidir. Bu sayede oOnlenebilir hastaliklarin 6niine gecilebilmesi ve saglikli-bagimsiz yaslhilik hedefine
ulasilabilmesi saglanabilecektir. Koruyucu saglik hizmetleri icerisinde en 6énemli ve basarili halk saghg

stratejisi stiphesiz asilama programlaridir.

65 yas ve lzeri hasta grubunda tiim sistemlerde meydana gelen degisikliklere bagh olarak koroner arter
hastaliklari, serebrovaskiiler olaylar, diabetes mellitus, hipertansiyon, kronik boébrek yetersizligi gibi sik
goriilen hastaliklar disinda immun yaslanmaya ve immun sistem degisikliklerine bagl olarak artmis enfeksiyon
riski de karsimiza ¢ikmaktadir. immun sistemde artmis yasa bagli olarak ortaya cikan degisiklikler
immunosens olarak adlandirilmaktadir. Yasin ilerlemesinden hem edinsel hem de dogal immun yanit
etkilenirken edinsel immun yanitta meydana gelen degisiklikler daha belirgindir. Edinsel immiin sistem
degisiklikleri T lenfosit fonksiyonunda azalma, B lenfosit uyarilmasi-immiinglobulin iiretiminin azalmasi ve as1
yanitinin zayiflamasi olarak sayilabilmektedir.34 Yaslilik doneminde immun sistemde meydana gelen bir diger
degisiklik ise hafiza T ve B hiicrelerinin say1 olarak artmasi ve bu durumun artmis otoantikor yapimi gibi
istenmeyen bir sonu¢ dogurmasidir.> Bu degisiklikler de klinik olarak artmis enfeksiyon riski, otoimmunite ve
malignitelere sebep olmaktadir.6 Bu yiizden yaslilarda zaten artmis olan enfeksiyon riski ve bu enfeksiyonlara
kars1 olusturulan zayif immun yanit nedeniyle en énemli koruyucu saglik hizmeti olan asilama daha da biiyiik

bir 6nem kazanmaktadir.

Gelisebilecek enfeksiyon hastaliklari ve bunlara baglh komplikasyonlarin 6nlenmesinde; béylece morbidite ve

mortalitenin azaltilmasinda etkin asilamanin 6nemi tartisiilmazdir. Yaslilarda asi ile dnlenebilecek hastaliklarin
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basinda influenza (mevsimsel grip), pndmokokal enfeksiyonlar (pnémoni, menenjit, plorit, artrit), tetanoz,
herpes zoster gelmektedir ve bu enfeksiyonlara karsi asilama diinyada bircok iilkede oldugu gibi tilkemizde de
onerilmektedir.” Ancak tilkemizde eriskin asilama bilinci ve oran1 maalesef istenen diizeylere ulasamamaistir.
Hedeflenen diizeylere ulasmak oncelikle yolun neresinde bulundugumuzu belirlemek ve sorunlari ortaya
koymak ile miimkiindir. Saghkli her eriskine zorunlu asilar disinda 6zel durumlarda (gebelik,
immunsupresyon, kronik hastaliklar (diabetes mellitus (DM), kalp hastaligi, kronik akciger-karaciger-bobrek
hastaligl, son dénem bobrek yetmezligi-hemodiyaliz, seyahat, askerlik, saglik ¢alisani olmak) farkl asilar

onerilmektedir.

Ayrica farkli yas gruplarinda ve durumlarda farkli asilama protokolleri bulunmaktadir.® Erigskinde yas

gruplarina gore onerilen asilar su sekildedir:

18-24 yas grubuna bagisik olmadiklar: takdirde uygulanacak asilar: TdaP, KKK(MMR), su cicegi

25-64 yas: Td, kizamikeik (sadece kadinlar), influenza, su cicegi

60 yas ve lizeri: Zona

65 yas ve tizeri: Td, influenza, pndmokok, su ¢icegi.

65 yas ve lizeri bireyleri asilama programlar iilkeler arasinda biiyiik farkliliklar gostermektedir. Gelismis
tilkeler icerisinde eriskin asilama orani en yiiksek olan Avrupa iilkeleri Hollanda ve Birlesik Krallik’'tir.? Asilama
programlar sartlara gore giincel olarak diizenlenmektedir, 6rnegin ingiltere’de bogmaca asis1 énceden sadece
yenidogan doéneminde uygulanirken 2008-2012 yillar1 arasinda bogmacanin insidansinin %50 oraninda
artmasi iizerine yetiskin asilama programina dahil edilmistir.1® Ayrica bogmaca asis1 yeni dogan déneminde
yapildiginda yeterli immiinite saglayamadigi icin ergen ve yetiskinlerle birlikte saglik calisanlari ve gebelerin
agllanmasini oneren ¢aligmalar bulunmaktadir.!! Ulkemizdeki eriskin agilama programina bakacak olursak;
2018 yilinda erigskin bagisiklama oranini gdstermeyi amaglayan bir ¢alismada bu oran %35,4 olarak
bulunmustur ve iilke olarak hedefimizin olduk¢a uzagindadir.'2 Bu durumun en énemli sebepleri bireylerin asi
ile 6nlenebilecek hastaliklar hakkinda yeterli bilgiye sahip olmamasi, asilar1 giivenilir bulmamasi ve asilarin
etkinliginden sliphe duymasi olarak sayilabilir. 65 yas ve {izeri bireylerde asi ile 6nlenebilir hastaliklar

icerisinde ¢alismamiza konu olan asilar su sekildedir;

1) Influenza
2) Pnomokok
3) Tetanoz

4) Herpes Zoster
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influenzaya bagh solunum yetmezligi yashlarda genclere gére 10-30 kat daha fazla gériilmektedir. 65 yas ve

lizeri bireylere sadece inaktive influenza asis1 her yil tek doz olarak uygulanmalidir.

Pnomokokkal hastalik insidansi ve mortalitesi 50 yas, belirgin olarak da 65 yas iizerinde artis gostermektedir.
Bu nedenle 65 yas ve lizeri bireylere pndmokok asisi yapilmasi 6nerilmektedir. Miimkiinse, 6nce konjuge as1
(PCV13) ve daha sonra polisakkarid asinin (PPSV23) ardisik olarak uygulanmasi 6nerilmektedir. 65 yasindan
sonra tek doz PCV13 ve tek doz PPSV23 uygulanmasi yeterlidir, rapel dozlara gerek yoktur. Konjuge ya da
polisakkarid pnémokok asisi, ayr1 bolgelere olmak kosulu ile inaktive influenza asisi ile es zamanh olarak

uygulanabilir.

Yeni bir as1 olan herpes zoster asis1 60 yas iizerindeki immiinokompetan eriskinlere (herpes oykiisii olup
olmamasina bakilmaksizin) herpes zoster ve post-herpetik nevraljiden koruma amaciyla tek doz olarak
onerilmektedir. Ciddi immiin yetmezligi olanlarda ise kontrendikedir. Gerektigi zaman yaslilara, eriskin
doénemde oldugu gibi baska asilarin (tetanoz, difteri, bogmaca, sucicegi, hepatit, meningokok, kuduz, tifo,

kolera) yapilmasi da 6nerilebilir.

Calismamizda Hacettepe Universitesi Tip Fakiiltesi Hastanesi Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji
Anabilim Dali biinyesinde bulunan Eriskin As1 Birimi'ne Haziran 2020 ile Haziran 2021 tarihleri arasinda
basvuran 65 yas ve iizeri bireylerin yas-cinsiyet dagilimi ve influenza-pnémokok-tetanoz-difteri asilari ile
asilanma durumlari, asilanma oranlari ve eslik eden komorbiditeler gibi demografik verileri retrospektif olarak
degerlendirilerek eriskin asilamasinda yolun neresinde oldugumuzu gorerek gelecekteki ¢6ziim 6nerilerine

151k tutmak amaglanmistir.
Materyal ve Metot

Bu ¢alisma Hacettepe Universitesi Tip Fakiiltesi Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Bolimii
tarafindan retrospektif olarak dizayn edilmistir. Hacettepe Universitesi Tip Fakiiltesi Hastanesi Eriskin As
Birimi'ne Haziran 2020 ile Haziran 2021 tarihleri arasinda bagvuran 65 yas ve lizeri 1194 bireyin demografik
ozellikleri, ilgili birime hangi boliimlerden yonlendirildikleri ve influenza-pnémokok-tetanoz-difteri asilar ile
asillanma durumlari, asilanma oranlart ve eslik eden komorbiditeler degerlendirilmistir. Ayrica hastane
personeli olarak degerlendirilen bireyler Hacettepe Universitesi Tip Fakiiltesi Hastanesi'nde halihazirda
calismakta olan kisiler ile ayni hastaneden emekli olan ve asilarin1 yaptirmak i¢cin merkezimize basvuran

kisilerdir.

Veriler SPSS 22.2 programinda analiz edilmis olup verilerin siklik ve yiizdelik dagilimlari saptanmistir. Ayrica

bagiml ve bagimsiz degiskenler karsilastirilmistir.
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Bulgular

Hacettepe Universitesi Tip Fakiiltesi Hastanesi Eriskin As1 Birimi'nde gerek ¢ocukluk déneminde asilama
takvimi dahilinde bulunan asilari eksik kalmis bireyler gerekse de asilarin pekistirilmesi amaciyla ek
asilamalara ihtiyaci olan bireyler ile gebeler, yaslhlar, kronik hastaligi olanlar, immun yetmezligi bulunanlar ve
diger risk gruplarindaki eriskinlerin enfeksiyon hastaliklarindan korunmasi hedefleri dogrultusunda asilama
calismalar ylritiilmektedir. Bu kapsamda Haziran 2020 ile Haziran 2021 tarihleri arasinda tinitemizde
verilmis olan asilama hizmetini retrospektif olarak degerlendirdigimizde 1194 yash bireyin %53,43 ‘i (n:638)
kadin, %46,61's1 (n:556) erkek olarak bulunmustur. Yas ortalamalarnn 72,58+6,43 (ortanca: 72,0,
minimum:65,0, maksimum: 92,0) yil olup yas gruplarina gore ikiye ayrilan bireylerin, 830’ u (%69,51) 65-75
yas araliginda iken; 364 ‘U (%30,49) 75 yas iistiindedir. Asilama hizmeti alan bireylerin biiyiik cogunlugu
%95,91 orani ile dahili ve cerrahi polikliniklerden yonlendirilen hastalar iken doktorlar (%2) ve hastane
personeli (%2) ise oldukga geri planda kalmaktadir. Poliklinigimizde yapilan asilarin %76,72’sini Prevenar 13
olustururken 2. Sirada tetanoz-difteri asis1 (%15,41), 3. Sirada ise Influenza asis1 bulunmaktadir (%7,03)
(Tablo 1). Asilama hizmeti alan eriskinlerin biiyiik ¢ogunlugu asilanmaya hastanemize basvurdugu sirada
doktor onerisi ile karar verirken (%72,78), %22,20’si takibinde bulundugu aile hekiminin y6nlendirmesi ile as1
olmaya karar vermistir. Kendi kararn ile as1 poliklinigine basvuran hastalarin orani ise sadece %5,02’dir
(Tablo2). Poliklinigimizde Haziran 2020-Haziran 2021 tarihleri arasinda influenza asisi olan 84 Kkisinin
%°52,38’i kadin %47,62’si erkek olup ve as1 olanlarin tamami hastaneye basvurusu sirasinda doktorunun
Onerisi ile as1 olmaya karar vermistir. Asi 6nerisinde bulunan doktorlarin béliimlerine bakildig1 zaman ilk
sirada Geriatri gelirken 2. Sirada Gogiis Hastaliklar1 bulunmaktadir. Bu boliimleri Enfeksiyon Hastaliklari, diger
dahili bélimler ve son olarak da cerrahi boliimler takip etmektedir. influenza asis1 olan bireylerin
komorbiditeleri degerlendirildiginde ilk siralarda DM ve KOAH bulunurken sonraki siralarda solid
maligniteler, kronik bébrek hastalii, hematolojik maligniteler ve Hipertansiyon (HT) gelmektedir. Ayrica bu
kisilerin sigara kullanma durumu degerlendirildiginde %46,42’sinin 10 yildan uzun siire sigara kullandig:
ancak biraktig; %42,86’sinin 10 yildan uzun siiredir sigara kullandigi ve kullanmaya devam ettigi;
%10,72’sinin ise hi¢ sigara kullanmadig1 gériilmiistiir. influenza asis1 olan kisilerin sadece %33,33'ii saghk

calisanidir (Tablo 3).

Poliklinigimizde pndmokok asis1 olanlarin sayis1 926 olup bu bireylerin %98,9’u konjuge pndmokok asisi
(Prevenar 13) yaptirmistir. Bu Kkisilerin %55,94’i kadin olup influenza asisinda oldugu gibi biiyiik kismi
hastaneye basvurusu sirasinda doktor onerisi ile asisini olmustur (%70,95). Yine influenza asisi ile benzer
sekilde asiy1 6neren doktorlarin biiytik cogunlugu Geriatri béliimii doktorlari olup onlari sirasi ile Enfeksiyon
Hastaliklar ve Gogiis Hastaliklari izlemektedir. Pnémokok asisi olan bireylerin komorbiditeleri incelendiginde
ilk sirada KOAH bulunurken sonrasinda kronik bobrek hastaligi ve HT gelmektedir. Pndmokok asisi olan

bireylerin sadece %1,60’1 (n:15) saglik calisanidir (Tablo 4).
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As1 Poliklinigi'nde tetanoz-difteri asisi olan Kisi sayis1 184 olup bu kisilerin %41,30’u kadindir. influenza ve
pnomokok asilarinda oldugu gibi as1 olmaya hastaneye bagvurulari sirasinda doktorlarinin 6nermesi ile karar
vermislerdir (%69,56). Ayrica yine influenza ve pnémokok asilari ile benzer olarak asillanmayi dneren
doktorlarin biiyiik kismi Geriatri Boliimii doktorlar1 olup onlari sirasi ile Enfeksiyon Hastaliklar1 ve Gogiis
Hastaliklar takip etmektedir. Asi olan bireylerin komorbiditeleri incelendiginde ilk 3 sirada KOAH, DM ve HT
bulunmaktadir. Ayrica bireylerin %79,90’1 10 yildan uzun siire sigara kullanmis ancak sigaray: birakmis olan

kisilerdir. Bu as1 grubundaki saglik ¢alisani orani ise %3,27’dir (Tablo 5).

Poliklinigimizde as1 olan 1194 kisi 65-75 yas aras1 ve 75 yas lzeri olmak lizere 2 gruba ayrildiktan sonra bu 2
grupta yapilmis olan asilar degerlendirildiginde; ilk gruptaki toplam 830 kisinin 655’i pnémokok asis1 olurken
107’si tetanoz-difteri ve 68'i influenza asis1 olmustur. 75 yas Uzeri grupta bulunan 364 kisinin ise 271'i
pnomokok asis1 olurken 77’si tetanoz-difteri, 16’s1 ise influenza asisi olmustur. Her 2 grup da benzer sekilde
hastanemize basvurduklar: sirada doktorlarinin 6nerisi ile as1 olurken yine her 2 grupta da en sik goriilen
komorbidite KOAHtir. 65-75 yas aras1 grupta KOAH’tan sonra sirasi ile kronik bobrek hastaligi, DM ve HT
gorilirken 75 yas lzeri grupta ise KOAH'1 siras1 ile HT, kronik bobrek hastaligi ve DM takip etmektedir (Tablo
6). Kombine as1 olma orani 65-75 yas arasi grupta daha yliksek bulunmus olup influenza-pnémokok ve tetanoz-

difteri asilarinin timiinii olan hasta sayis1 bu grupta 11 iken 75 yas tizeri grupta sifirdir (Tablo 7).

Tablo 1. Asilarin tiplerine gore dagilimi

As tipi n (%)
Grip (influenza) 84 (7,03)
Pnémokok (PPSV23) 10 (0,84)
Prevenar 13 916 (76,72)
Tetanoz, Difteri 184 (15,41)
Toplam 1194 (100)

Tablo 2. Asilanma endikasyonu kararinda etkenler

As1 yaptirmasi gerekliligine nasil karar verdi? n (%)
Aile hekiminin 6nerisiyle 265 (% 22,20)
Hastanemize basvurusu sirasinda doktor 6nerisi ile 869 (% 72,78)
Sosyal medya iizerinden 6grenip kendi istegi ile 60 (% 5,02)
Toplam 1194 (%100)
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Tablo 3. influenza asisi1 olan bireylerin demografik 6zellikleri

influenza asis1 (n=84) n (%)
Cinsiyet (Kadin /Erkek) 44 (%52,38) / 40 (%47,62)
Yas (median,y1l) 68 yil
As1yaptirmasi gerekliligine nasil karar verdi?
Hastanemize basvurusu sirasinda doktor énerisi ile 84 (%100)
As1 Onerisinde Bulunan Branslar
Dahili Branslar
Geriatri Poliklinigi 31 (%36,90)
Gogus Hastaliklar: Poliklinigi 18 (%21,43)
Enfeksiyon Hastaliklari Poliklinigi 16 (%19,05)
Diger Dahili Poliklinikler 14 (%16,66)
Cerrahi Branslar 5 (%5,95)
Eslik Eden Komorbiditeler
Konjestif Kalp Yetmezligi (KKY) 5 (%5,95)
Hipertansiyon (HT) 20 (%23,8)
Diabetes Mellitus (DM) 37 (%44)
Kronik Obstruktif Akciger Hastaliklar1 (KOAH) 34 (%40,5)
Kronik bobrek hastaligi 28 (%33,33)
Kronik Karaciger hastalig 5 (%5,95)
Hemodiyaliz 13 (%15,47)
Kronik norolojik hastalik 5 (%5,95)
Solid malignite 29 (%34,52)
Hematolojik malignite 24 (%28,57)
Romatolojik hastalik 9(%10,71)
Obezite 10 (%11,90)
Spelenektomi 18 (%21,42)
Sigara Kullanim OyKkiisii
Hi¢ kullanmamais 9 (%10,72)
>10 y1l kullanmis ve birakmis 39 (%46,42)
>10 yil stireli, halen kullanmaya devam ediyor 36 (%42,86)
Saglik calisanm1 m1?
Evet 28 (%33,33)
Hayir 56 (%66,67)
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Tablo 4. Pnémokok asisi olan bireylerin demografik 6zellikleri

Pnémokok Asisi (n: 926)

n (%)

Cinsiyet (Kadin /Erkek)

518 (%55,94) / 408 (%44,06)

Yas (median,yil)

71yl

Pnomokok asi tipi

Polisakkarid pnomokok asis1 (PPSV23)

10 (%1,08)

Konjuge pnémokok asisi (Prevenar 13)

916 (%98,92)

As1 yaptirma gerekligine nasil karar verdi ?

Hastanemize basvurusu sirasinda doktor onerisi ile

657 (%70,95)

Aile hekiminin 6nerisiyle

209 (%22,57)

Sosyal medya iizerinden kendi istegi ile

60 (%6,48)

As1 Onerisinde bulunan branslar

Dahili branslar (845) (%91,25)

Geriatri Poliklinigi

329 (%35,50)

Enfeksiyon Hastaliklari Poliklinigi

234 (%25,27)

Gogiis Hastaliklar: Poliklinigi

69 (%7,45)

Genel Dahiliye Poliklinigi

35 (%3,78)

Nefroloji Poliklinigi

31 (%3,34)

Hemato-Onkoloji Poliklinigi

29 (%3,13)

Gastroenteroloji Poliklinigi

23(%2,48)

Kardiyoloji Poliklinigi

22(%2,37)

Diger Dahili Poliklinikler

73 (%7,88)

Cerrahi Branslar (81) (%8,75)

Genel Cerrahi Poliklinigi

28 (%3,02)

Uroloji Poliklinigi

25 (%2,70)

Diger Cerrahi Poliklinikler

28 (%3,02)

Eslik eden komorbiditeler

Konjestif Kalp Yetmezligi (KKY)

141 (%15,22)

Hipertansiyon (HT)

294 (%31,74)

Diabetes Mellitus (DM)

250 (%26,99)

Kronik Obstruktif Akciger Hastaliklar1 (KOAH)

425 (%45,89)

Kronik Bébrek hastaligl

306 (%33,04)

Kronik Karaciger hastalig:

146 (%15,76)

Hemodiyaliz

60 (%6,47)

Kronik norolojik hastalik

146 (%15,76)

Solid malignite

99 (%10,69)

Hematolojik malignite 157 (%16,95)
Romatolojik hastalik 56 (%6,04)
Gegcirilmis norosiriirjik operasyon 40 (%4,31)
Obezite 98 (%10,58)
Splenektomi 143 (%15,44)

Sigara Kullanim OyKkiisii

Hic¢ kullanmamis

117 (%12,63)

>10 y1l kullanmis ve birakmis

618 (%66,74)

>10 yil stireli, halen kullanmaya devam ediyor

191 (%20,63)
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Tablo 5. Tetanoz-Difteri asisi olan bireylerin demografik 6zellikleri

Tetanoz-Difteri Asis1 (n: 184)

n (%)

Cinsiyet (Kadin /Erkek)

76 (%41,30) / 108 (%58,70)

Yas (medyan)

72

As1yaptirma gerekligine nasil karar verdi ?

Hastanemize basvurusu sirasinda doktor 6nerisi ile

128 (%69,56)

Aile hekiminin onerisiyle 56 (%30,44)
Sosyal medya iizerinden kendi istegi ile -

As1 Onerisinde bulunan branslar

Dahili branslar

Geriatri Poliklinigi 64 (%34,78)

Enfeksiyon Hastaliklari Poliklinigi

40 (%21,74)

Gogiis Hastaliklar: Poliklinigi

16 (%8,70)

Genel Dahiliye polklinigi

13 (%7,07)

Nefroloji Poliklinigi

11 (%5,98)

Hemato-Onkoloji Poliklinigi

12 (%6,52)

Gastroenteroloji Poliklinigi 1(%0,54)
Kardiyoloji Poliklinigi 3 (%1,63)
Diger Dahili Poliklinikler 14 (%7,61)
Cerrahi Branslar 9 (%4,90)
Eslik eden komorbiditeler

Konjestif Kalp Yetmezligi (KKY) 26 (%14,13)
Hipertansiyon (HT) 76 (%41,30)
Diabetes Mellitus (DM) 84 (%45,65)

Kronik Obstruktif Akciger Hastaliklar1 (KOAH)

105 (%57,07)

Kronik Bobrek hastalig

53 (%28,80)

Kronik Karaciger hastaligi

17 (%9,23)

Hemodiyaliz 52 (%28,26)
Kronik norolojik hastalik 17 (%9,23)
Solid malignite 34 (%18,47)
Hematolojik malignite 48 (%26,08)
Romatolojik hastalik 23 (%12,50)
Gecirilmis norosiriirjik operasyon 3 (%1,63)
Obezite 12 (%6,52)
Splenektomi 2 (%1,08)
Sigara Kullamim OyKkiisii

Hig¢ kullanmamis 8 (%4,34)

>10 y1l kullanmis ve birakmis

147 (%79,90)

>10 yil stireli, halen kullanmaya devam ediyor

29 (%15,76)

Saglik ¢alisan1 m1?

Evet

6 (%3,27)

Hayir

178 (%96,73)

Ankara Med J, 2021;(2):350-363 // @ 10.5505/am;j.2021.67778

358



ANKARA
MEDICAL

Tablo 6. 65-75 yas ve >75 yas bireylerin demografik 6zelliklerinin karsilastirilmasi

ediyor

Yas Gruplan 65-75 yas >75 yas 4
(n:830) (n:364)

Grip (Influenza) 68 (%8,19) 16 (%4,40)

Pnémokok 655 (%78,92) 271 (%74,45) 0,001

Tetanus,Difteri 107 (%12,89) 77 (%21,15)

As1 yaptirma gerekligine nasil karar verdi ?

Hastanemize basvurusu 607 (%73,13) 262 (%71,98)

sirasinda doktor Onerisi ile

Aile hekiminin énerisiyle 184 (%22,17) 81 (%22,25) 0,732

Sosyal medya lizerinden kendi istegi ile 39 (%4,70) 21 (%5,77)

Eslik eden komorbiditeler

Konjestif Kalp Yetmezligi (KKY) 125 47 0,371

Hipertansiyon (HT) 274 116 0,738

Diabetes Mellitus (DM) 275 96 0,021

Kronik Obstruktif Akciger Hastaliklari 393 171 0,950

(KOAH)

Kronik bobrek hastaligi 277 110 0,314

Kronik Karaciger hastalig 119 49 0,718

Hemodiyaliz 85 40 0,683

Kronik norolojik hastalik 139 68 0,455

Solid malignite 118 44 0,359

Hematolojik malignite 153 76 0,338

Romatolojik hastalik 62 26 0,905

Gegirilmis norosiriirjik operasyon 33 10 0,399

Obezite 83 37 0917

Spelenektomi 118 45 0411

Sigara Kullamim OyKiisii

Hic kullanmamis 98 36

>10 y1l kullanmis ve birakmis 546 258 0,223

>10 y1l siireli, halen kullanmaya devam 186 70
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Tablo 7. 65-75 yas ve >75 yas bireylerin kombine as1 olma durumlari

As1 Kombinasyonlari 65-75 yas >75 yas
influenza + pnémokok 24 (%2,89) 6 (%1,64)
Influenza+ pnémokok+ TD 11 (%1,32) 0

TD+ pnomokok 29 (%3,49) 1 (%0,27)

(TD; Tetanoz-Difteri)
Tartisma

Poliklinigimizde asilanan ve ¢alismamizda degerlendirdigimiz 65 yas ve tlizeri 1194 bireye yapilan asilara
bakildiginda %76,72 gibi oldukca yiiksek bir yiizde ile ilk sirada pnémokok asis1 bulunmaktadir. Yapilan
pnoémokok asilarinin da %98,92’si Prevenar 13’tiir. Bu yas grubunda mortalite orani son derece yiliksek olan
influenza asis1 yaptirma orani ise sadece %?7,03’tiir. Hastalarin biiyiik kisminin asilanmaya hastane basvurulari
sirasinda 6neride bulunan doktorlari aracilif ile karar verdigi g6z 6niinde bulundurulacak olursa influenza
agllanma oranimin diisiikligii hastalarin yetersiz bilgi sahibi olmasi ile agiklanabilir. Ozellikle bu yas grubu
bireylerde influenzanin klinik seyri, mortalite oranlar1 hakkinda hastalar bilgilendirilmelidir. Influenza as
grubu icerisinde saglik ¢calisanlarinin orani %33,33’tiir, pnémokok as1 grubunda bu oran %1,61, tetanoz-difteri
as1 grubunda ise %3,27°dir. Bu oranlar saglik ¢alisanlarinin mevsimsel gribe yakalanma konusunda daha

hassas olduklarini gostermektedir.

2020 y1linda yayimlanan bir ¢alisma yash bireylerde mevsimsel grip ve pnémokok asilari ile COVID-19’a bagh
mortalite oranlarinda diisme elde edildigini ortaya koymustur.!3 Bu nedenle etkin asilama 6zellikle pandemi
doneminde risk altinda olan yasl hasta grubunda daha da 6nem kazanmaktadir. Merkezimizde asilanmis olan
bireyler yaslarina gore 65-75 yas arasi ve 75 yas Uzeri olmak lizere 2 gruba ayrildiktan sonra her 2 grupta
yapilmis olan asilara bakildiginda her 2 grupta da ilk sirada yine pnémokok asis1 bulunurken 2. sirada tetanoz-
difteri ve son sirada da influenza asist bulunmaktaydi. Ayrica kombine as1 yaptirma oranlari
degerlendirildiginde de her 2 grupta da oldukc¢a diisiik olarak bulunmustur. Ancak 2 grup birbiri ile
kiyaslandiginda 65-75 yas arasi grupta kombine asilanma oranlari 75 yas lizeri gruba gore daha ytiksek olarak
gosterilmistir. Bu durumun sebebi olarak 75 yas iizeri bireylerde artan yas ile birlikte kronik hastalik sayisinin,
yataga bagimhligin artmasi ve bunlara bagh olarak da saglik hizmetine ulasmada gii¢liikk cekmeleri

gosterilmektedir.14

Tiirkiye yash niiffusuna gore merkezimizde 1 yil siiresince asilanan hasta sayisinin hedeflenen sayiya
ulasmadigini séylemek miimkiindir. Avrupa’da 24 iilkenin sonuglarini iceren ¢ok merkezli ADVICE

arastirmasinda asi yaptirma orani medyan degeri %44,7 (minimum: %1, maksimum: %77,4) olarak
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bildirilmistir.8 Bu arastirmaya goére asilama oranlarinin en ytiksek oldugu Avrupa iilkeleri Hollanda ve Birlesik
Kralhk'tir. Ulkemizde 2020 yiinda 65 yas ve tlizeri 147 kisi ile yapilan bir calismada
influenza/pnomokok/tetanoz-difteri/herpes zoster asilarindan en az biri ile asilanma orani %53,7 olarak
bulunmustur.’s> 2014 yilinda yayimlanan 18 yas lzeri eriskin ve yashlarda yapilan ¢alismada, calismaya
katilanlarin %65’inde difteri, %69unda tetanoz, %90’1nda bogmacaya karsi seropozitifligin olmadig1 ve
calismaya katilanlarin %78’inin tetanoz, %90’ min bogmaca ve %96’sinin ise difteri asisina ihtiyaci oldugu
belirtilmektedir.¢ Yine tilkemizde yapilan ve 2019 yilinda yayimlanan geriatrik yas grubunda yapilan bir
¢alismaya gore eriskin donem asilarindan en az birini yaptirmis olanlarin orani %46 olarak ortaya konmustur.

Ayrica en ¢ok bilinen ve uygulanan asinin influenza asisi oldugu gosterilmistir.1”

Her 3 as1 grubunda da (influenza-pnomokok-tetanoz/difteri) asi olan bireylerde en sik goriilen komorbidite
KOAH olup bunu DM, HT ve kronik bébrek hastaligi takip etmektedir. ilk sirada KOAH bulunmasinin en
muhtemel nedeni pnomokok pndmonisi agisindan en riskli olan gruplardan biri olan KOAH hastalarinin
doktorlari tarafindan etkin bir sekilde asiya yonlendirilmis olmasi olabilir. Asilanmis olan hastalarin tamamina
yakinin 6zgec¢misinde sigara bulunmasi (10 yildan uzun siire kullanip birakan ve halihazirda kullanmaya
devam eden) da KOAH tanilarini desteklemektedir. Ulkemizde yapilan 2 calismada KOAH tanisi olan bireylerde
influenza asilanma oranlar sirasi ile 27,3% ve 14,9% olarak rapor edilmistir ve hedeften olduk¢a uzak
oldugumuz goriilmektedir.1819 2017 yilinda tilkemizde yapilan baska bir ¢alismada ise KOAH tanisi olan
hastalarda pnomokok asilanma orani %14,1 olarak gosterilmistir.2® Polonya’da diyabetik yash bireylerde
yapilmis olan ¢alismada komorbidite sayisi; influenza asisini [Odds orani =1,351; p=0,004] ve pndmokok
asisinl (OR=2,778; p<0,001) yaptirma lzerinde etkili bulunmustur.2! Etkin asilama {lizerine etkili diger bir
faktor de bireylerin saglik personeli tarafindan ayrintili bir sekilde bilgilendirilmesi, asilar hakkindaki

onyargilarin kirilmasi ve as1 olmaya yonlendirilmesidir.

Tiim bu veriler 15181nda iilkemizde 65 yas ve iizeri niifusun hentiz etkin bir sekilde asilanamadig1 ve asilanan
bireylerin tamamina yakininin asilanmasini saglayan saglik personelinin kendi asilanmasi s6z konusu
oldugunda yeterince hassas davranmadigi séylenebilir. En 6nemli halk saglig1 hizmeti olan asilamanin daha
verimli bir sekilde yapilabilmesi i¢in hastalarin bu konuda daha detayl bir sekilde bilgilendirilmesi ve saglik

personeli tarafindan tesvik edilmesi ¢ok dnemlidir.

Etik onay

Bu c¢alisma, Hacettepe Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu onay1 ile
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Amag: Rabdomiyoliz, ¢izgili kas liflerinin yikimi sonucu hiicre icindeki toksik potansiyeli olan maddelerin
sistemik dolasima katilmasiyla olusan klinik ve biyokimyasal bir durumdur. Bu ¢alismada, non-travmatik
rabdomiyoliz tanisi ile takip edilen semptomatik hastalarin epidemiyolojik verileri morbidite, mortalite ve
hastanede kalis siireleri agisindan degerlendirildi.

Materyal ve Metot: Hastanemizde non-travmatik rabdomiyoliz tanisi konduktan sonra i¢ hastaliklari klinigine
yatirilan ve takip edilen 18 yas tizeri 95 hastanin serum kreatin kinaz (CK), miyoglobin ve kreatinin (CR)
seviyeleri retrospektif olarak degerlendirildi (retrospektif kohort ¢alismasi).

Bulgular: Bu calismamizda, hasta grubumuzda, hastalik etiyolojisi ile hastanede yatis siiresi arasinda
istatistiksel olarak anlamli bir fark saptanmadi. Hastalarin kreatinin degerleri ile hastanede yatis siiresi
arasinda pozitif bir korelasyon vardi. Hastanede yatis siiresi ile bagvuru aninda ve yatistan sonra 24. saatteki
kreatinin degerleri arasinda istatistiksel olarak anlamli fark saptandi (p=0,043). Bagvuru anindaki CK degerleri
ile takip ve taburculuktaki CR degerleri arasinda istatistiksel olarak anlamli fark bulunmadi (p=0,594). Non-
travmatik rabdomyoliz tanisi ile yatirilan hastalarin baslangi¢c CK degerinden bagimsiz olarak uygun takip ve
tedavi ile bobrek fonksiyonlarinin izlemde olumsuz etkilenmedigi saptanmistir.

Sonug¢: Travmatik olmayan rabdomiyoliz yaygin olmakla birlikte olasi komplikasyonlar erken tani, uygun
tedavi ve takip ile en aza indirilebilir. Serum CK ve kreatinin degerleri hastalarin takibinde onemli bir
prognostik degere sahip olmasina ragmen bir¢ok parametrenin birlikte degerlendirilmesi ve hastalik
prognozunun degerlendirilmesini standardize etmek i¢cin daha fazla calismaya ihtiyac vardir.

Anahtar Kelimeler: Rabdomiyoliz, kreatin kinaz, yatis siiresi, bobrek yetmezligi.

Abstract

Objectives: Rhabdomyolysis is a clinical and biochemical condition that occurs when substances that have a
toxic potential inside of cells enter systemic circulation as a result of the destruction of striated muscle fibers.
In this study, the epidemiological data of patients who were symptomatic and followed-up with a diagnosis of
non-traumatic rhabdomyolysis were evaluated in terms of morbidity, mortality, and length of hospitalization.

Materials and Methods: The serum creatinine kinase(CK), myoglobin, and creatinine(CR) levels of 95 patients
who were over 18 years of age and had been hospitalized and followed up in the Internal Diseases ward after
being diagnosed with non-traumatic rhabdomyolysis at the hospital were evaluated retrospectively.

Results: In this study, no statistically significant difference was found between disease etiology and the
duration of hospitalization. There was a positive correlation between the CR values and the duration of
hospitalization. A statistically significant difference was found between the length of hospitalization and the CR
values on admission and at 24h following admission(p=0.043). No statistically significant difference was found
between the CK values on admission and the CR values at follow-up and hospital discharge (p=0.594). It was
found that patients admitted with a diagnosis of non-traumatic rhabdomyolysis did not negatively affect kidney
function with appropriate follow-up and treatment, regardless of the initial CK value.

Conclusion: Although non-traumatic rhabdomyolysis is common, possible complications can be minimized
with early diagnosis, appropriate treatment, and follow-up. Although serum CK and creatinine values have an
important prognostic value in the follow-up of patients, many parameters need to be evaluated together, and
more studies are needed to standardize the evaluation of disease prognosis.

Keywords: Rhabdomyolysis, creatine kinase, length of stay, renal insufficiency.
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Introduction

Rhabdomyolysis is a complex medical condition that occurs when substances that have a toxic potential inside
of cells enter systemic circulation as a result of the destruction of striated muscle fibers. The clinical spectrum
of rhabdomyolysis can range from the asymptomatic elevation of muscle enzymes to the development of life-
threatening acute renal failure and severe electrolyte disturbance. Rhabdomyolysis is classified according to
traumatic or non-traumatic causes. Although rhabdomyolysis is mostly due to traumatic causes, there are a
significant number of non-traumatic rhabdomyolysis cases among admissions to internal medicine clinics.
Infections, drugs, muscle diseases, and rheumatic diseases are among the causes of non-traumatic
rhabdomyolysis.1-* The classic symptoms of rhabdomyolysis are myalgia, weakness, and tea-colored urine.
Although there are no consensus diagnostic criteria for rhabdomyolysis, an increase in serum creatinine kinase
(CK) levels five times above the normal level is sufficient for diagnosis. In some studies, a 10-fold increase is
the desired reference value for diagnosis.> In this study, the epidemiological data of patients who were
symptomatic and followed-up with a diagnosis of non-traumatic rhabdomyolysis were evaluated in terms of

morbidity, mortality, and length of hospitalization.

Materials and Methods

The serum CK and myoglobin levels of 95 patients who were over 18 years of age and had been hospitalized
and followed up in the Internal Diseases ward after being diagnosed with non-traumatic rhabdomyolysis at the
hospital, between January 2016 and December 2018, were evaluated retrospectively (retrospective cohort
study). Patients with test values five times the normal value or higher were included in the study. Patients with
kidney disease, hypertension, diabetes mellitus, muscular dystrophy, neuromuscular disorder, and those with
creatine kinase elevation who were using statin class drugs were excluded from the study. Demographic data,
laboratory test values, organ failure, and prognosis of the patients were evaluated. For all of the patients, age,
gender, creatine kinase levels, complaints, etiology, development of acute renal failure, hospitalization and

discharge status, and patient clinic were evaluated.
Statistical Analysis

The IBM SPSS 21.0 statistical software package for Windows was used for the statistical analysis of the data.
For all data, the normality assumption was evaluated via the Shapiro-Wilk test. Numerical data are indicated
by median (minimum-maximum), and categorical data are indicated by numbers (percentage). The Mann-
Whitney U test was used to compare numerical data between two groups, and the Kruskal-Wallis test was used

to compare more than two groups. Values of p<0.05 were considered statistically significant.
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Results

Included in the study were 95 patients who had been hospitalized with the diagnosis of non-traumatic
rhabdomyolysis. The demographic data and laboratory findings of the patients are shown in Tables 1 and 2. Of
the patients, 63 (66,31%) had proteinuria. The number of patients with myoglobinuria was 38 (40%). Muscle
biopsy was performed in 9 patients (9,47%) (Table 3). The patients with the longest hospitalization according
to etiology were those with bleeding/disseminated intravascular coagulation (DIC). In these patients, the
median hospital stay was 6,50 days. The patients requiring the shortest hospitalization were those with a
drug/herbal/alcohol etiology (Table 4). However, no statistically significant difference was found between
disease etiology and the duration of hospitalization (p=0,053). There was a positive correlation between the
creatinine values and the duration of hospitalization (Table 4). A statistically significant difference was found
between the length of hospitalization and the creatinine values on admission and at 24 h following admission
(p=0,043). No statistically significant difference was found between the CK values on admission and the CR
values at follow-up and hospital discharge (Table 5). It was found that the renal function of patients
hospitalized with a diagnosis of rhabdomyolysis was not affected by appropriate follow-up and treatment,
regardless of the CK value on admission. According to the CR values on admission, there was no difference

between patients with a CR value >1,45 and those with a CR value <1,45 (Table 6).

Table 1. Demographic, etiological, treatment, and length of stay data of the patients.

n (%)
Gender Women 34 35.78
Men 61 64.21
Age [Median(Min-Max)] 52 (17-72)
Pain 40 42.10
Nausea and vomiting 10 10.52
Complaint on Change of consciousness 14 14.73
Application Decrease in urine 8 8.42
Shortness of breath 21 22.10
No 2 2.10
Pharmaceuticals/herbal/alcohol/poison 20 21.05
Infection 34 35.78
Etiology Ischemia/Convulsion 15 15.78
Exercise 18 18.94
Bleeding/DIC 8 8.42
Oral hydration 8 8.42
Treatment IV hydration 72 75.78
Dialysis 15 15.78
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Table 2. Laboratory findings of the patients.

Median (Min-Max)
AST (U/L) 98 (19 - 198)
ALT (U/L) 41 (19-82)
Ca (mg/dL) 8.80 (4.50-11.10)
P (mg/dL) 4.20 (1.30 - 14.80)
K (mEq/L) 4.60 (2.10 - 7.50)
pH 7.33 (7.26 - 7.38)
GFR (CKD-EPI) (ml/dk/1.73m?2) 88 (15-123)
Uric acid (mg/dL) 6.90 (4 -9.20)
Myoglobin (mcg/L) 1106 (95 - 8751)
CK1 (U/L) 2352 (647 -203766)
Creatine kinase MB (mcg/L) 10.50 (1.70-903)
CR (mg/dL) 1.20 (0.40 - 9.00)
LDH (U/L) 422 (192 - 6521)
Troponin (ng/L) 5(1.50-18)
Urea (mg/dL) 63 (6 - 225)

(AST: aspartat aminotransferaz, ALT: alanin aminotransferaz, Ca: calcium, P: phosphorus, K: potassium, pH: Power of
Hydrogen, GFR: Glomerular Filtration Rate, CK: creatine kinase, CR: Creatinine, LDH: Lactate dehydrogenase, CKMB:
Creatine Kinase MB Isoenzyme)

Table 3. Evaluation of the urine findings and muscle biopsies of the patients

Variables n %
. . Yes 38 40
Myoglobinuria
No 57 60
L. Yes 63 66.31
Proteinuria
No 32 33.68
. No 86 90.52
Muscle Biopsy
Yes 9 9.47
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Table 4. Hospitalization according to the etiology and creatinine levels of the patients

Duration of
hospitalization
Variables (Day) p
Median (Min-Max)
Pharmaceuticals/herbal/alcohol/poisoning 2.50(0-63)
Infection 5(0-40)
Etiology Ischemia/Convulsion 3(0-98) 0.053
Exercise 3(0-20)
Bleeding/DIC 6.50(3-19)
CR 1.20 (0.40-9)
- b
CR 24 1.10 (0.30 - 8.60) 0.043
CR 48 1.10 (0.30-9)
CR72 1.10 (0.30-9)
(CR: Creatinine; a-b: groups that make the difference)
Table 5. CK and CR values on admission, follow-up, and hospital discharge
Variables CK1 CR CR24 CR48 CR72 CR at discharge
Correlation 1.000 | -0.018 | -0.105 | -0.068 | -0.100 -0.063
CK1 |Coefficient
p-value - 0.863 0.313 0.515 0.337 0.594
Table 6. Follow-up and discharge CR values according to the basal CR values
CR 24th hour CR 72nd hour CR at discharge
CR Baseline <1.45 >1.45 <1.45 >1.45 <1.45 >1.45
<1.45 60 2 61 0 57 4
>1.45 1 32 2 31 1 32
p-value 1 0.5 0.375

(CR: Creatinine)
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Discussion

Similar to the literature in this study, rhabdomyolysis frequency was higher in males than in females.®7 The
frequency of etiological causes varies according to age. Similar to the current study, the most common non-
traumatic causes in adults are infections and drugs.® In a study with 8610 patients in which drug-related
rhabdomyolysis cases were evaluated, it was reported that statin-associated rhabdomyolysis constituted 45%
of all cases.? Atorvastatin, one of the commonly used statins in Turkey, is metabolized through CYP3A4 and is
relatively risky in terms of drug-related rhabdomyolysis. Rosuvastatin metabolized via CYP2A9 seems to have
a lower risk of rhabdomyolysis, and the risk of statin-related severe CK elevation is less than 1%.1011 Among
the drug-related rhabdomyolysis patients in the current study, there were no patients who used a statin. It was
believed that this was caused by these patients being admitted to the emergency department mostly due to
symptomatic cases. Statin-associated rhabdomyolysis may be more asymptomatic and diagnosed in outpatient
settings. Due to etiological reasons, it was seen that the patients with the longest hospitalization were those
with DIC/bleeding-induced-rhabdomyolysis. The reason for this may have been the need for additional

treatment other than hydration and a tendency towards hypovolemia, hypoperfusion, and ischemia.

The most common symptoms in rhabdomyolysis patients are pain, especially in the proximal muscles,
darkening of the urine color, and weakness.!2 In this study, the most common symptom on presentation was
muscle pain, followed by shortness of breath. The reason for this may have been the involvement of the
proximal muscle group, which is the most commonly involved muscle group, and the presence of severe pain.
The most basic laboratory test for the diagnosis of rhabdomyolysis is the serum CK level. The CK level can be
between 1500-100,000 IU/L. In a study in which rhabdomyolysis cases with different etiologies were
evaluated, the mean CK peak level was reported to be between 10,000-25,000 [U/L.13 In the current study,
there was an increase in serum aminotransferase levels, especially the aspartate transaminase (AST) level, due
to muscle cells. In a study in which rhabdomyolysis patients with serum CK levels above 1000 IU/L were
evaluated, it was reported that 93,10% of the patients had elevated AST levels.'* Myoglobin is a heme-
containing monomer that is released from damaged muscle cells. When the plasma concentration exceeds 1,50
mg/dL, it passes into the urine, and the urine concentration must be 100-300 mg/dL in order to give the urine
its characteristic color.!>16 [n this study, proteinuria was detected in 66,31% of the patients, but myoglobinuria
was found in only 40%. The myoglobin half-life is much shorter than that of CK, and it can regress to normal
serum levels within 6-8 h. For this reason, myoglobinuria may not be seen in rhabdomyolysis patients, even
though the CK level is high.16 In more than half of rhabdomyolysis patients, myoglobinuria cannot be detected
by a dip-stick test in urine.l? In this study, the difference between the frequency of myoglobinuria and
proteinuria may have been caused by this fact. Hemoglobinuria may be detected in rhabdomyolysis patients.
Hemoglobinuria may be the cause of this condition in patients with proteinuria detected independent of

myoglobinuria.
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Acute kidney injury (AKI) is a common complication in rhabdomyolysis patients, with a rate of 10%-50%.17.18
Patients with a CK level below 15,000-20,000 IU/L on admission have a low risk of AKI, and dehydration,
sepsis, and acidosis increase the risk of AKI in these patients.!® In a study in which patients with serum CK
levels above 5000 IU/L were evaluated, a scoring system was created for the risk of developing AKI in
rhabdomyolysis patients. The patients were evaluated in terms of serum creatinine, CK, calcium, phosphate,
bicarbonate values on admission, age, gender, and underlying predisposing factors. Patients with scores of 5 or
less were considered to be at low risk for developing AKI.20 According to this scoring, patients with a serum CK
level above 40,000 IU/L on admission were given 2 points, while those with a serum creatinine level of 1,40-
2,20 mg/dL were given 1,5 points, and those with a serum creatinine level of 2,20 or above were given 3 points.
In this study, no correlation was found between the serum CK levels on admission and serum creatinine levels
at follow-up and discharge. Patients with serum CKlevels below 5000-10,000 IU/L have been reported to have
a low risk of developing AKI.2! In a meta-analysis by Safari et al., it was stated that the importance of the serum
CKlevel in predicting the risk of AKI changed, and there was a correlation between the serum CK value and the
risk of developing AKI in traumatic rhabdomyolysis patients.22 When evaluated in this respect, serum CK values
alone could not predict the risk of developing AKI in non-traumatic rhabdomyolysis patients and should be
evaluated together with other factors. Considering the serum creatinine values on admission, there was no
significant difference in the risk of developing AKI between the patients with a serum creatinine value >1,45
and those with a serum creatinine value <1,45. In this respect, it is suggested that the serum creatinine value
alone cannot predict the risk of AKI and should be evaluated together with other factors. There was a positive
correlation between the serum creatinine levels of the patients on admission and the duration of
hospitalization. When the serum creatinine levels on admission were compared with the serum creatinine
levels 24 h following admission, a significant difference was found in terms of the duration of hospitalization,

which revealed the importance of appropriate treatment and follow-up of the patients.

Of the patients, 9 had muscle biopsy indications. Muscle biopsy was performed on patients whose etiology was
unclear. Muscle biopsies of 2 patients were found to be compatible with dermatomyositis. No enzyme
deficiency or pathology was found to suggest rhabdomyolysis in the muscle biopsies of 7 patients. It was

believed that the herbs used by these patients may have played a role in the etiology.23

Rhabdomyolysis has a wide spectrum, from mild increases in serum CK levels to a severe, life-threatening
syndrome. Although non-traumatic rhabdomyolysis is common, possible complications can be minimized with
early diagnosis, appropriate treatment, and follow-up. Although serum CK and creatinine values have an
important prognostic value in the follow-up of patients, many parameters need to be evaluated together, and

more studies are needed to standardize the evaluation of disease prognosis.
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Amag: Bu calismada Ankara Sehir Hastanesi Onkoloji Polikliniklerine basvuran hastalarda GETAT (Geleneksel
ve Tamamlayict Tip) hakkinda literatiir taranarak olusturulan anket sorularina verdikleri yanitlar
degerlendirilerek, GETAT kullanan grubun prevalansi, sosyodemografik 6zellikleri, hangi kanser tanisi ve
tedavisi aldigl, GETAT hakkindaki tutumlari ve bunlari etkileyen faktorlerin saptanmasi amaglanmistir.
Materyal ve Metot: Calisma, 1 Kasim 2019 ile 31 Aralik 2019 tarihleri arasinda Ankara Sehir Hastanesi T1ibbi
Onkoloji Polikliniklerine basvuran kanser tanisiyla izlenen hastalarin Geleneksel ve Tamamlayici Tip kullanim
durumlari, nedenleri, etkileyen faktorleri arastirmak amaciyla yapilan tanimlayici ve kesitsel bir calismadir.
Bulgular: Calismamizda hastalarin %57,66’sinin kanser tanisi dncesi GETAT kullandigl, %33,66’s1 ise kanser
tanisi aldiktan sonra GETAT kullandig1 saptanmistir. Erkeklerin kadinlara gore daha yiiksek oranda doktora
gittigi bulunmustur(p=0,022). Hastalarin sosyodemografik 6zelliklerine bakildiginda; yas, cinsiyet, meslek,
6grenim durumu, aylik gelir durumu, medeni hali ve aile tipi ile GETAT kullanimi arasinda istatistiksel olarak
anlaml iliski saptanmamistir. Hastalarin yasadiklari yerlesim yeri ile GETAT yontemlerini kullanma
sikliklarina bakildiginda il merkezinde yasayan hastalar ilce/kdy de yasayan hastalara goére GETAT
yontemlerine daha sik basvurmuslardir (p=0,034). Kanser tanisi sonrasi GETAT yontemleri arasinda en sik
basvurulan yontem fitoterapi (%90,90), ikinci sirada hacamat uygulamasi (%5,45), liglincii sirada ise stlik
uygulamasi (%3,63) gelmektedir. Fitoterapinin icinde ilk sirada bitkisel caylar (%52), ikinci sirada ise 1sirgan
otu (%30) yer almaktadur.

Sonug: Hastalarin GETAT hakkindaki bilgi diizeylerinin yetersiz oldugu goriilmiistiir. GETAT yontemleri
hakkinda hastalarin bilgi ve farkindaliklarini artirmaya yonelik calismalar yapilmasi faydali olacaktir.
Anahtar Kelimeler: Geleneksel ve tamamlayici tip (GETAT), onkoloji, aile hekimligi.

Abstract

Objectives: This study aims at determining the prevalence, socio-demographic features, the type and
treatment of cancer, the attitudes towards the T&CM (Traditional and Complementary Medicine), and the
factors influencing these attitudes of the patients at Ankara City Hospital, Oncology Polyclinics.

Materials and Methods: This is a descriptive and cross-sectional study aiming at the research on the use of,
the rationale for and the influential factors leading to the utilization of T& CM on cancer patients at Ankara City
Hospital, Oncology Polyclinics between the periods of November 1, 2019, and December 31, 2019.

Results: The study had found that 57.66% of the patients used T&CM before diagnosis, while 33.66% begun
using them after the diagnosis. Male patients have sought the doctor’s help more than female patients
(p=0,022). As for socio-demographic findings, there was no significant statistical correlation between the use
of T&CM and age, gender, occupation, educational background, monthly income, marital status, or family type.
In terms of location, the patients residing in city centers utilized T&CM more than those living in smaller regions
such as counties or villages (p=0,034). Among the post-diagnosis T& CM practices, phytotherapy was the most
popularly applied (90.90%), followed by phlebotomy (5.45%), and leech therapy (3.63%). Amongst
phytotherapy were the consumption of herbal teas (52%) and the use of Urtica urens (30%).

Conclusion: It was observed that the knowledge level of the patients about T&CM was insulfficient. It would
be beneficial to carry out studies to increase the knowledge and awareness of patients about T&CM methods.
Keywords: Traditional and Complementary Medicine (T&CM), oncology, family medicine.
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Giris

Diinya Saghk Orgiitii; “Geleneksel ve Tamamlayic1 Tip” 1; ‘fiziksel ve ruhsal hastaliklardan korunma, bunlara
tan1 koyma, iyilestirme veya tedavi etmenin yaninda saghgin iyi siirdiiriilmesinde de kullanilan, farkl
kiiltirlere 6zgl teori, inan¢ ve deneyimlere dayali, izahi yapilabilen veya yapilamayan bilgi, beceri ve

uygulamalarin bitiiniidiir’ seklinde tanimlamistir.!

GETAT (Geleneksel ve Tamamlayici Tip)'in en sik kullanildig1 hastaliklar; kanser, kronik hastaliklar ve agridir.
ABD’de hastalar en sik eklem agrisi, kas-iskelet sistemi rahatsizliklari nedeniyle GETAT uygulamalarin tercih

etmektedirler.2 Avrupa ve Tiirkiye’'de ise kullanilan rahatsizliklar arasinda kanser 6n siralarda bulunmaktadir.3

GETAT kullanilmasinin sebepleri arastirildiginda; modern tipta hastalara az siire ayrilmasi, hasta tatminsizligi
ve maddi yetersizlikler, ¢esitli hastaliklarda modern tibbin caresiz kalmasi ve en onemlisi ise GETAT

yontemlerinin tamamen dogal ve yan etkisinin ¢ok az olduguna inanilmasi olarak gorilmiistiir.*

Geleneksel ve Tamamlayic1 Tip Uygulamalari Daire Baskanligi'nin ¢alismalar1 neticesinde “Geleneksel ve
Tamamlayici Tip Uygulamalar1 Yonetmeligi” 27 Ekim 2014 tarihli ve 29158 sayili Resmi Gazete'de
yayimlanmistir. Bu ydonetmeligin amaci; insan sagligina yonelik GETAT uygulama ydntemlerini belirlemek, bu
yontemleri uygulayacak kisilerin egitimi ve yetkilendirilmeleri ile bu ydntemlerin uygulanacag saghk
kuruluslarinin calisma usul ve esaslarini tertip etmektir. Geleneksel ve tamamlayici tip yontemleri; bakanlik¢a
yetkisi olan uygulama merkezlerinde, uygulama sertifikasi bulunan tabip ve dis tabibi tarafindan
uygulanabilir.> Bu yonetmelikte 15 adet GETAT yontemi bulunup bunlar; fitoterapi, kupa uygulamasi, larva
uygulamasi, siiliik tedavisi, proloterapi, miizik terapi, mezoterapi, homeopati, ozon uygulamasi, osteopati,

hipnoz, akupunktur, kayropraktik, refleksoloji, apiterapidir.>6

Bu ¢alismada Ankara Sehir Hastanesi Onkoloji Polikliniklerine basvuran hastalarda GETAT hakkinda literatiir
taranarak olusturulan anket sorularina verdikleri yanitlar degerlendirilerek, GETAT kullanan grubun
prevalansi, sosyodemografik 6zellikleri, hangi kanser tanisi ve tedavisi aldigi, GETAT hakkindaki tutumlar ve

bunlari etkileyen faktorlerin saptanmasi amaglanmistir.
Materyal ve Metot
Bu arastirma Ankara Sehir Hastanesi Tibbi Onkoloji Polikliniklerine basvuran kanser tanisiyla izlenen

hastalarin Geleneksel ve Tamamlayici Tip yontemlerini kullamim durumlari, nedenleri, etkileyen faktorleri

arastirmak amaciyla yapilan tanimlayici ve kesitsel bir calismadir.
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Calismanin evrenini; 2019 yil ortast onkoloji polikliniklerine basvuran bir yildaki toplam hasta sayisi
hesaplanarak 41,600 kisi olusturmaktadir. Bu evrenden %95 giiven orani ve %6 etki genisligi ile rastgele
secilerek ve goniilliiliik esasina dayali olarak 300 kisiye ulasildi. Calismaya katilanlara herhangi bir kimlik

bilgisi sorulmadi.

Etik kurul onayr alindiktan sonra 1 Kasim 2019 ile 31 Aralik 2019 tarihleri arasinda c¢alismaya katilan
kisilerden s6zlii onam alinarak, anketler yiiz yiize goriisme seklinde yapildi. Ankara Sehir Hastanesi onkoloji
polikliniklerine basvurmus ve ¢alismaya katilmay1 kabul etmis olmak ¢alismaya katilma kriterleri olarak
belirlendi. Goniilliilliik esasina dayali olarak yapilan anketlere katilmay1 kabul etmeyenler ¢alismaya dahil
edilmedi. Katilimcilarin, ¢alismaya katilmay1 reddetme ve cevaplandirmaya basladiktan sonra anketi yarida

birakma hakki mevcuttu.

Veriler arastirmaci tarafindan hazirlanan bir anket yardimiyla toplandi. Anket katilimcilarin sosyodemografik
ozellikleri ve tibbi durumlariyla ilgili 13 soru, literatiir taranarak olusturulan geleneksel ve tamamlayici tip
hakkindaki tutumlarini, kanser tedavisi almadan once ve aldiktan sonraki donemde kullanim sikliklarini, en sik
kullanilan GETAT yontemlerini ve kullanmaya yonlendiren nedenlerini, GETAT ydntemleri hakkinda bilgi
diizeylerini, kimin tavsiyesi ile bu yonteme basvurdugunu, bu yontemlere toplamda ne kadar para
harcadiklarini, bu yontemlerden yan etki goriip goérmediklerini ve doktorlarina bu konuda danisip

danismadiklarini belirlemeye yonelik 16 soru olmak iizere toplam 29 sorudan olusmaktadir.
Istatistiksel Analizler

Arastirmada elde edilen verilerin istatistiksel analizi SPSS 19 (Statistical Package for the Social Sciences,
version 19) istatistik programi kullanilarak yapildi. istatistik yéntem olarak Ki-kare analiz testi kullanildi.

Istatistiksel anlamlilik diizeyi (p) ilgili testlerle birlikte gosterildi. p<0,05 diizeyi anlamh kabul edildi.
Bulgular

Hastalarin %66,33’1 (n=199) kadin olup yas ortalamalar1 59,26+13,32 (19-90) yil olarak bulundu. Hastalarin

saptanan demografik 6zellikleri Tablo 1'de gosterilmigtir.
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Tablo 1. Hastalarin demografik 6zellikleri

n %
Ev hanimi/issiz 171 57
Emekli 89 29,67
Meslek Memur 18 6
Isci 4 1,33
Diger 18 6
Gelirim giderimden az 182 60,67
Gelir durumu Gelirim giderime esit 114 38
Gelirim giderimden ¢ok 4 1,33
Evli 236 78,67
. Bekar 11 3,67
Medeni durum Bosanmis 8 2.67
Dul 45 15
Cekirdek aile 249 83
Aile yapisi Genis aile 37 12,33
Parcalanmis aile 14 4,67

Hastalar %62,66’s1 (n=188) ilk ve orta dgretim mezunu olup %73,33’i (n=220) il merkezinde yasamaktaydi.
Hastalarin kanser disinda en az bir kronik hastalig1 sahip olma orani1 %54 (n=162) olup %53,33’iiniin (n=160)
onkoloji poliklinigine basvuru siklig1 ayda birden az - yilda en az bir kez idi. Kanser tanilar1 incelendiginde ilk
dort sirada meme (%29,66), kolon (%12), mide (%8,33) ve akciger kanseri (%6,33) tanis1 oldugu saptandi.
Hastalarin doktor tarafindan bilgilendirilme durumlar incelendiginde doktoru tarafindan yiiksek oranda

yeterli bilgilendirme yapildig1 belirtildi (Tablo 2).

Tablo 2. Hastalarin doktor tarafindan bilgilendirilme durumu

Bilgi Verilme n %

Yeterli bilgilendirme yaptu. 233 77,66
Yetersiz bilgilendirme yapt. 62 20,66
Bilgilendirme yapmadi. 5 1,66

Hastalarin %97,33’t kanser tanilari nedeniyle medikal onkolog tarafindan verilen tedavi segceneklerinden
birini almaktaydi. Hastalarin tani1 éncesi ve tani sonrasi GETAT kullanim durumlar ve kullanilan GETAT
yontemleri Tablo 3’de belirtilmistir. Tan1 6ncesi fitoterapi de ilk sirada bitkisel caylar (%57,60), tani sonrasi

ilk sirada bitkisel ¢aylar (%52), ikinci sirada ise 1sirgan otu (%30) yer almaktaydi.
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Tablo 3. Hastalarin tani dncesi ve tani sonrast GETAT yontemlerini kullanma dagilimlari

Tan1 Oncesi Tani Sonrasi
n % n %
GETAT Evet 173 57,66 101 33,66
Kullanim Hayir 127 42,33 199 66,33
Fitoterapi 165 90,16 100 90,90
gg:?eflli Hacamat 11 6,01 6 5,45
Stulik 7 3,82 4 3,63

Tan1 sonrasinda GETAT uygulamasi kullanmama nedenleri incelendiginde ilk sirada, tavsiye eden doktora
gliven duyulmasi saptandi (Tablo 4). Tanm sonrasinda GETAT yontemini hastalarin %26,05 ‘i baslangi¢
asamasinda, %30,28'i tedavi slirecinde, %43,66's1 tedavi olup silire¢ bittikten sonra kullanmisti. Hastalara
GETAT yontemini tavsiye edenler incelendiginde ilk iki sirada kendi arastirmam, aile/arkadas yer alip; yalnizca

8'inin (%5,44) saghk personeli tarafindan onerildigi saptanmisti.

Tablo 4. Hastalarin GETAT yo6ntemlerini kullanmama nedenleri

n %
Doktorumun tavsiyesine giiveniyorum, gerek duymuyorum. 137 28,36
Yeterli bilgim yok. 136 28,15
Doktor tavsiye ederse kullanirim. 115 23,80
. Kullanmadim ama kullanmayi diisiiniiyorum. 32 6,62
Nedeni = :
Yarari olduguna inanmiyorum. 25 517
Tedavi slirecindeki etkilesimlerinden dolay1 kullanmadim. 25 517
Glnlimizdeki GETAT uygulayicilarina giivenmiyorum. 11 2,27
Diger 2 0,41
Toplam 483* 100

* Birden fazla yanit verilebilmistir.

Hastalarin GETAT yontemlerini kullanis nedenlerine baktigimizda ilk sirada kansere karsi viicudun direncini
arttirma (%27,73; n:66), ikinci sirada ise hastalikla direkt savas (%23,94; n:57) yer almaktaydi. Tani sonrasi
101 hastanin bu ydntemlere basvurma sikliklari incelendiginde %42,57’si (n=43) ayda bir ve daha sik,
%45,54'ti (n=46) ayda birden az ve en az yilda bir kez, %11,88'i ise (n=12) yilda birden daha seyrek GETAT

yontemini kullanmisti.

GETAT yontemlerinden fayda goérme dagilimlarina bakildiginda hastalarin %22,77’si (n:23) hi¢bir yarar
gormedigini, %25,74’i (n:26) daha sonucu almadigini, %23,76’s1 (n:24) bekledigi sonucu aldigini, %27,72’si
(n:28) tedavi olmadan kismi rahatlama oldugunu belirtti. Tani sonras1 GETAT yontemi kullanan 101 hastanin
9’unun (%8,91) yan etki gordiigii saptandi. Hastalarin biiyiik ¢ogunlugunun GETAT y6ntemleri hakkinda bilgi
diizeyi yetersizdi (%56,43; n:57). Hastalarin sadece %5’ine GETAT yontemini saglik personeli uygulamistu.

Tani sonrast GETAT yontemi kullanan 101 hastanin 97’si GETAT yontemine para harcama miktarini belirtti.
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Hastalarin 13'ti (%12,87) hi¢ para harcamamus, 68’i (%67,32) 500 TL altinda 20’si (%19,80) 500 TL {istiinde

para harcamislardi.

GETAT yontemi kullanan hastalarin %62,37’si (n=63) onkoloji hekimine danigsmadiklarin ve biiyiik cogunlugu
(%71,42; n=45) gerek duymadig i¢in onkoloji hekimlerine sdylemediklerini ifade ettiler. Calismamizda GETAT
yontemlerini hastalarin biiytik kismi bir baska hastaya tavsiye etmemekle (%37,62; n:38) birlikte bu
yontemleri uygulayan kisiler tarafindan istismar edilmediklerini diisiinmekteydiler (%27,72 n:28). Tani
sonrast GETAT yontemi kullanan hastalarin %35,64'ti (n=36) bu ydntemlerin tibbi tedavi kadar etkili
olmadigini, %38,61’i ise (n=39) etkili veya bazen etkili oldugunu belirttiler.

Ki-kare analiz testinde; hastalarin cinsiyetleri ile doktora gitme sikliklar1 karsilastirildiginda erkeklerin
kadinlara gore daha yiiksek oranda doktora gittigi istatistiksel olarak anlamli bulundu (p=0,022). Hastalarin
sosyodemografik 6zelliklerine bakildiginda; yas, cinsiyet, meslek, 6grenim durumu, aylik gelir durumu, medeni

hali ve aile tipi ile GETAT kullanim1 arasinda istatistiksel olarak anlamli iliski saptanmadi (Tablo 5).

Hastalarin yasadiklari yerlesim yeri ile GETAT yontemlerini kullanma sikliklar1 arasinda istatistiksel olarak
anlamliiliski oldugu gosterilmis olup il merkezinde yasayan hastalar ilge /kdy de yasayan hastalara gére GETAT

yontemlerine daha sik basvurmustu (Tablo 6).
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Tablo 5. Hastalarin cinsiyetleri ile doktora gitme sikliklari, kanser hakkinda bilgilendirme ve GETAT ile ilgili

sorularin karsilastirilmasi

Cinsiyet Kadin Erkek <2 p
n(%)* n(%)*
Haftada En Az Bir Kez 33(16,58) 29(28,71)
Doktora Gitme Siklig1 Hafta-Ay 1 50(25,13) 28(27,72) 7,668 0,022
lay-1yil 116(58,29) 44(43,56)
g:‘gill*h Bilgilendirme 153(76,88) 80(79,21)
gi(;kitl(:e ;udl;lﬁ::ier Yetersiz Bilgilendirme 0,346 0,556
g Yapti/ Bilgilendirme 46(23,12) 21(20,79)
Yapmadi.
- . Hayir 83(41,71) 44(43,56)
Tan1 Oncesi GETAT Evet 116(58,29) 57(56,44) 0,095 0,759
Hayir 128(64,32) 71(70,30)
Tani1 Sonrasi1 GETAT Evet 71(35,68) 30(29,70) 1,071 0,301
Haftada En Az Bir Kez 34(47,89) 9(30)
GETAT Sikhig1 Hafta-Ay 1 29(40,85) 17(56,67) 2,882 0,237
lay-1yil 8(11,27) 4(13,33)
Yetersiz 36(50,70) 21(70)
oo Kismen Yeterli 31(43,66) 8(26,67) 3,879 0,144
GETAT Bilgisi Tamamen Yeterli 4(5,63) 1(3,33)
s Yetersiz 62(87,32) 30(100)
Yan Etki Gorme Tamamen Yeterli 9(12,68) 0(0) 0,055
. Hayir 23(32,39) 15(50)
i‘i:iﬂzfavmye Eder et 24(33,80) 9(30) 3,183 | 0,204
) Kararsizim 24(33,80) 6(20)
Hayir 21(29,58) 7(23,33)
GETAT istismar Evet 14(19,72) 6(20) 1046 0.790
Edildigini Diisiinme Bilmiyorum 25(35,21) 10(33,33) ’ ’
Bazen 11(15,49) 7(23,33)
GETAT'in Klasik Hayir 23(32,39) 13(43,33)
. . Evet 10(14,08) 4(13,33)
Tedavi Kadar Etkili 1,195 0,752
Oldugunu Diisiinme Bazi durumlarda evet 19(26,76) 6(20)
Fikrim yok 19(26,76) 7(23,33)

*Stitun ytizdeleri verilmistir.
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Tablo 6. Hastalarin ikamet ettikleri yerlesim yeri ile doktora gitme sikligi, kanser hakkinda bilgilendirme

durumu ve GETAT ile ilgili sorularin karsilastirilmasi

. . Koy/ilge il
Ikametgah x2 P
n(%)* n(%)*
Haftada En Az Bir Kez 16(20) 46(20,91)
Doktora Gitme
Sikligy Hafta-Ay 1 22(27,50) 56(25,45) 0,135 0,936
g lay-1y1l 42(52,50) 118(53,63)
Yeterli Bilgilendi
YZ etr HElgTendirme 59(73,75) | 174(79,09)
1.
Doktorun Kanser P
- . . Yetersiz Bilgilendirme 0,965 0,203
Bilgilendirmesi . )
Yapti/ Bilgilendirme 21(26,25) 46(20,91)
Yapmadi.
.. ) Hayir 34(42,50) 93(42,27)
Tan1 Oncesi GETAT 0,001 0,972
Evet 46(57,50) 127(57,73)
Tani1 Sonrasi Hayir 53(66,25) 146(66,36)
0,001 0,985
GETAT Evet 27(33,75) 74(33,64)
Haftada En Az Bir Kez 6(22,22) 37(50)
GETAT Sikhig1 Hafta-Ay 1 16(59,26) 30(40,50) 6,474 0,034
lay-1yil 5(18,52) 7(9,50)
Yetersiz 13(50) 44(58,67)
GETAT Bilgisi Kismen Yeterli 10(38,50) 29(38,67) 3,327 0,189
Tamamen Yeterli 3(11,50) 2(2,66)
L. Hayir 23(88,46) 69(92)
Yan Etki Gorme - 0,691
Evet 3(11,54) 6(8)
Hayir 8(30,77) 30(40)
GETAT Tavsiye
. Evet 10(38,46) 23(30,70) 0,810 0,667
Eder misiniz?
Kararsizim 8(30,77) 22(29,30)
. Hayir 8(30,77) 20(26,67)
GETAT Istismar Evet 3(11,54) 17(22,67)
Edildigini 1,510 0,680
- Bilmiyorum 10(38,46) 25(33,33)
Diisiinme
Bazen 5(19,23) 13(17,33)
GETATIn Klasik Hayir 8(30,77) 28(37,33)
Tedavi Kadar Etkili | Evet 5(19,23) 9(12)
N 3,274 0,351
Oldugunu Baz1 durumlarda evet 4(15,38) 21(28)
Disiinme Fikrim yok 9(34,62) 17(22,67)

*Slitun ytizdeleri verilmistir.
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Tartisma

Calismamizda hastalarin kanser tanisi aldiktan sonra GETAT yontemlerini kullanim siklig1 %33,66 olarak
gosterildi. Molassiotis ve arkadaslarinin aralarinda Tirkiye'nin de oldugu 14 Avrupa iilkesinde kanser
hastalarinin TAT yontemlerini kullanmalariyla ilgili oranin %14,8 ile %73,1 arasinda ve ortalamanin da %35,9
oldugu calismada gosterilmistir.” 2010 yilinda Dicle Universitesi Tip Fakiiltesi Tibbi Onkoloji Béliimii'nde
yapilan bir calismada en az bir TAT yontemi kullanan hasta oran1 %62 olarak gosterilmistir.8 2018 yilinda
Haydarpasa Numune Egitim ve Arastirma Hastanesi Palyatif Bakim Merkezi'nde yapilan bir ¢alismada
hastalarin %29,7’si GETAT uyguladiklarini ifade etmistir. 2018 yilinda Hindistan’in alt1 sehrinde 2614 onkoloji

hastasina yapilan calismada TAT yontemini kullanim orani %46,2 olarak gosterilmistir.10

Calismamizda GETAT yontemlerini uygulama sikligi ile istatistiksel olarak anlaml ¢ikan tek nokta yerlesim
yeriydi. Il merkezinde ikamet edenlerin kdy/ilcede ikamet edenlere oranla daha sik GETAT yéntemine
basvurduklar gorildii. Hastalarin sosyodemografik 6zellikleri ile GETAT yontemleri arasinda istatistiksel
olarak anlaml iliski saptanmamis olup yapilan ¢alismalara baktigimizda; Molassiotis ve arkadaslarinin TAT
yontemlerini kadinlarin, genglerin ve yiiksek egitimlilerin daha fazla kullandigini saptamislardir.” 2010 yilinda
Dicle Universitesi Tip Fakiiltesi Tibbi Onkoloji Béliimii’nde yapilan bir ¢calismada; hastalarin 6zellikle 60 yasina
kadar TAT kullanimi yas ile birlikte artmakta ve iiniversite mezunlarinin lise mezunlarina kiyasla daha fazla
oranda TAT kullandig1 gdsterilmistir.8 2018 yilinda palyatif bakim merkezinde yapilan ¢alismada ise; hastalarin
GETAT uygulama durumu ile yas, cinsiyet, egitim durumu ve kanser evresi arasinda anlamli bir iliski

bulunmamistir.?

Calismamizda hastalarimizin biiylik cogunlugu ilk ve ortaokul mezunuydu. Hastalarin lise, lisans ve lisanstistii
oraninin distikligi gbéze carpmakta olup; bu grubu kapsayan GETAT yodntemlerinin kullanim durumunu
arastirmaya yonelik calismalar yapilabilir. Calismamizda hastalarin kanser tanilarina baktigimizda %29,66 ile

ilk sirada meme kanseri yer almaktaydi.

GETAT yontemi kullanan hastalarda fitoterapi %90,90 ile ilk sirada gosterilmisti. Fitoterapi icinde bitkisel
caylar %52 ile ilk, 1sirgan otu oranimiz ise %30 ile 2.sirada yer almaktaydi. Molassiotis ve arkadaslarinin
calismasinda en sik kullanilan yontemlerin bitkisel tedavilerdi.” 2018 yilinda palyatif bakim merkezinde
onkoloji hastalarina yapilan ¢alismada ise; fitoterapinin hastalarin en fazla uyguladiklar1 GETAT ydntemi
oldugu gosterilmistir.? Onkoloji hastalarinda fitoterapi kullanimi ¢ok fazla olup, saghk calisanlari bu konuda

yeterli bilgi diizeyine sahip olmali ve hastalara gerekli bilgilendirmeleri a¢ik bir sekilde yapmaldirlar.

Isirgan otu literatiirdeki ¢calismalarda fitoterapi icinde ilk sirada yer alarak bu sonucun ¢alismamizla uyumlu

olmadig1 saptanmistir.311.12 Literatir ile kiyaslandiginda i1sirgan otundaki diisiik saptanan oranin sebebine

Ankara Med J, 2021;(3):374-385 // @ 10.5505/am;j.2021.68094
382



ANKARA
MEDICAL

baktigimizda; Ankara Sehir Hastanesinde ¢alisan onkoloji hekimlerinin uyarilarinin hastalar iizerinde etkili
oldugunu ve bu nokta da hastalarin hekimlere giivendiklerini s6ylemek miimkiindiir. Ama buna ragmen hala
yuksek oranda 1sirgan otu tiiketimi mevcuttur ve hekimlerin bu konuda daha dikkatli olmalarn gerektigi
diistintilmektedir. Bilinen diger GETAT yontemlerinin orani diisiik olup; bunun sebebi olarak hastalarimizin
diistik gelire sahip olmasi ve daha az egitimli olmasi diisiiniilmekteydi. Fitoterapinin yiiksek oranda olmasinda

ise kullanim kolayliginin ve maliyetindeki diisiikliigiiniin etkili oldugunu soyleyebiliriz.

Hastalara GETAT yontemini tavsiye edenlerin dagilimina baktigimizda ilk sirada kendi arastirmam,
aile/arkadas; en son sirada ise onkoloji doktoru (%0,68) ve aile hekimi (%0) gelmekteydi. Bunun disinda
sadece 7 hastaya GETAT yontemleri saglik personeli tarafindan tavsiye edilmisti. Molassiotis ve arkadaslarinin
TAT hakkinda bilgi kaynaklarinin yaptiklar1 ¢alismada %56,5'inin hastalarin arkadaslar1 oldugu
gorilmektedir.” 2010 yilinda Dicle Universitesi Tip Fakiiltesi Tibbi Onkoloji Béliimii’'nde yapilan ¢alisma da;
saglik calisan1 (doktor, hemsire) tavsiye etme orani %7,5, medya ise %14,8 oraninda oldugu saptanmistir.8
2018 yilinda palyatif bakim merkezindeki ¢alismada ise; hastalara GETAT yontemlerini kullanma 6nerisinde
bulunanlarin biiylik ¢cogunlugunun arkadaslar ve akrabalar oldugu gosterilmistir. Doktorlarin tavsiye etme
orani %13,6 saptanmistir. 2018 yilinda Hindistan'in alt1 sehrinde 2614 onkoloji hastasina yapilan ¢calismada

hastalarin %67,9'u TAT yontemlerini aile liyeleri ve arkadaslarinin énerisi ile kullanmaktadirlar.1©

Hastalarin kanser tedavileri siirecinde GETAT yo6ntemlerini kullanma orani %30,28 olarak tespit edilmisti.
Mevcut durum Kkemoterapik ajanlarin etkilerini degistirebileceginden ve ciddi toksisitelere neden
olabileceginden her hastada bu yontemlerin kullanimi dikkatlice sorgulanmaldir. Calismamizda hastalara
GETAT yontemi %86,13 oraninda saglik personeli tarafindan uygulanmamistl. Yani bu yontemler yetkili
olmayan Kkisiler tarafindan hastalara uygulanmaktaydi. Hastalar bu yontemlerin faydali oldugunu diisiinerek
bu insanlara giivenmekte ve belki de bu yontemlerin yararindan ziyade zararina maruz kalmaktadirlar. Bu
konu da gerekli hukuki diizenlemelerin yapilip Saglik Bakanlig1 tarafindan yetkili olamayan bu kisilere gerekli

cezai islemler uygulanmalidir.

Calismamizda GETAT y6ntemini uygulayan hastalarin %62,37’sinin hekimine danismadigl sonucu saptandi.
Nedenine baktigimizda ilk sirada %71,42 ile ‘gerek duymadim’ segenegi gelmekteydi. Bu konuda hekimin bilgili
olmayacagini diisiinen hasta orani ise %9,52 ile hi¢ az sayilmayacak bir diizeydeydi. Hekimler bu konuda
hastalara hem uyari hem 6neri de bulunmali ve bu konuda bilgili olduklarini géstermelidirler. Ayrica hastalara
her durumda bu ydntemleri uygulamadan 6nce hekimlerine danismalar1 gerektigini acik bir sekilde ifade
etmek gerekmektedir. 2018 yilinda palyatif bakim merkezindeki ¢alismada; hastalarin GETAT yodntemi
uygulamadan 6nce %63,6 oraninda doktorlarina danistig1 gésterilmistir. Doktorlara danisan bu hastalarin ise

%64,2 oraninda doktorlarinin onayladiklarini séyledikleri saptanmistir.?
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Sonug olarak; hastalarin GETAT hakkindaki bilgi diizeylerinin yetersiz oldugu goriilmiistiir. GETAT yontemleri
hakkinda hastalarin bilgi ve farkindaliklarini artirmaya yonelik ¢alismalar yapilmasi faydali olacaktir. Bu
konuda toplumda farkindalik olusturmak acisindan halka yonelik egitimlere yer verilmesi onerilebilir.
Hastalarin GETAT yontemlerini kullanim durumu mutlaka sorgulanmalidir. Onkoloji polikliniklerindeki
yogunluga bagl olarak hastalar kisith bir siirede muayene olmaktadirlar. Burada esas 6nem vermemiz gereken
nokta birinci basamak saglik hizmetlerini saglayan aile hekimleridir. Clinku hastalarin bu stiregteki her tiirlii
tibbi probleminde ilk temas noktasini aile hekimleri olusturur. Hastalarin aile hekimlerine istedikleri her
zaman ulasabilme kolaylig1 olup, GETAT yodntemleri hakkinda hastalari bilgilendirme acisindan o6zellikle aile
hekimlerine gerekli egitimler verilip bu konuda bilgi diizeylerinde artis ve farkindalik saglanmalidir.
Glinlimiuzde GETAT yontemlerinin birinci basamak saglik hizmeti veren aile sagli§i merkezlerinde

uygulanmasina izin verilmemektedir. Bu konuda gerekli diizenlemelerin yapilmasi 6nerilmektedir.

Diinya genelinde GETAT yontemlerine ilgi giderek artmaktadir. Tiim saglik ¢alisanlarinin GETAT yontemleriyle
ilgili bilgili olmasi1 ve hastalarina ac¢iklama yapmasi gerekmektedir. Bu nedenle saglik ¢alisanlarinin GETAT
yontemleri hakkinda bilgi diizeyi ve farkindaliginin arttirilmasina yonelik calismalar yapilmalidir. Bunun

sonucunda hastalarin hekimleri ile bu konudaki paylasimlari ve bilgi diizeyleri artacaktir.

Etik Onay

Calisma icin Ankara Yildirim Beyazit Universitesi etik kurulundan 16.10.2019 tarih ve 63 sayil1 onay alinmistir.
Cikar Catismasi

Yazarlar herhangi bir ¢ikar catismasi olmadigini beyan ve taahhiit ederler.

*Bu calisma 02.07.2020 tarihinde AYBU Tip Fakiiltesi Aile Hekimligi Anabilim Dal'nda Uzmanlik tezi

olarak sunulmustur.
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Amag: SARS-CoV-2 enfeksiyonunda bir hiperkoagulasyon durumu rapor edilmistir. Trombositler geleneksel
rollerinin yami sira bagisiklik hiicreleri olarak da adlandirilir. Calismanin amaci, COVID-19'da trombosit
aktivasyonunu ve agregasyonunu incelemekti.

Materyal ve Metot: Bu vaka-kontrol calismasi SARS-CoV-2 enfeksiyonu olan 61 hasta ve 18 saglikli bireyden
olusmustur. Hastalar yogun bakim iinitesinde (YBU) tedavi ihtiyacina gére gruplara ayrildi. Tiim gruplarda
CD41, CD61, CD42a ve CD42b saptandi ve trombosit agregasyon testleri incelendi.

Bulgular: Trombosit CD41, CD61, CD42a ve CD42b ekspresyonlari, YBU hastalarinda saghikh donérlere YBU
olmayan hastalara kiyasla énemli dl¢iide yiiksekti. YBU grubundaki hastalar, YBU olmayan hastalar ve
kontrollere gore trombosit agregasyonlarinda artisa sahipti. Ek olarak, trombosit aktivasyonu ve trombosit
fonksiyon testleri, C-reaktif protein, interlokin-6, notrofil-lenfosit orani, trombosit-lenfosit orani, monosit-
lenfosit orani, D-dimer ve fibrinojeni iceren inflamatuar ve pihtilasma belirtecleri ile korelasyon gostermistir.
Sonug: YBU COVID-19 hastalarinda artmis trombosit aktivitesi ve daha hizli trombosit agregasyonu gozlendi.
Trombosit hiperreaktivitesinin SARS-CoV-2 enfeksiyonunun ilerlemesine katkida bulunmasi olasidir.
Trombosit aktivasyon ve fonksiyon testlerinin inflamatuar ve pihtilasma belirtecleri ile arasindaki iligkiler,
sistemik inflamasyonun ve sitokinlerin YBU'deki COVID-19 hastalarinda hiperkoagulasyonu tetikleyebilecegini
veya hiperaktif trombositlerin inflamasyonu artirabilecegini gostermektedir.

Anahtar Kelimeler: COVID-19, inflamasyon, trombosit aktivasyonu, trombosit agregasyonu, SARS-CoV-2.

Abstract

Objectives: A hypercoagulability status has been reported in SARS-CoV-2 infection. Beside their traditional
roles, platelets are referred to as immune cells. The purpose of the study was to examine platelet activation and
aggregation in COVID-19.

Materials and Methods: This case-control study comprised 61 patients with SARS-CoV-2 infection and 18
healthy individuals. The patients were separated into groups with respect to the need for treatment in the
intensive care unit (ICU). CD41, CD61, CD42a, and CD42b were determined as platelet activation markers, and
platelet aggregation tests were analyzed in all groups.

Results: Platelet CD41, CD61, CD42a, and CD42b expressions were significantly elevated in ICU patients
compared to non-ICU patients and healthy donors. Patients in the ICU group had increased platelet
aggregations than those in non-ICU patients and controls. Additionally, platelet activation and platelet function
tests correlated with inflammatory and coagulation markers involving C-reactive protein, Interleukin-6,
neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, monocyte to lymphocyte ratio, D-dimer, and
fibrinogen concentrations.

Conclusion: Enhanced platelet activity and faster platelet aggregation were observed in ICU COVID-19
patients. It is possible that platelet hyperreactivity may contribute to the progression of SARS-CoV-2 infection.
The relationships between platelet activation and functions tests with inflammatory and coagulation markers
show that systemic inflammation and cytokines may trigger the hypercoagulability in COVID-19 patients in
ICU, or hyperactivated platelets could augment the inflammation.

Keywords: COVID-19, inflammation, platelet activation, platelet aggregation, SARS-CoV-2.
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Introduction

Coronaviruses are a group of primary pathogenic RNA viruses that target the respiratory tract in humans. At
the end of 2019, a group of cases of pneumonia with unfamiliar etiology was identified. The novel pathogenic
agent was designated as acute respiratory syndrome coronavirus-2 (SARS- CoV-2).1The infection created by
the SARS-CoV-2, commonly recognized coronavirus disease-2019 (COVID-19), has at full speed proceeded
overspread throughout the world. The signs and symptoms of COVID-19 range from asymptomatic to severe

infection among individuals. 1-2

Traditionally, platelets have physiologic and pathophysiologic features in hemostasis and thrombosis. Besides
this, platelets induct cellular functions that get involved in the immune and inflammatory network system.?
Activated platelets have essential thromboinflammatory features in the link between coagulation and immune
responses in various infections. Platelets are increasingly being accepted as immune cells.5 In addition,
platelets interact with a wide variety of immune cells and thus help regulation of the immune response to
injury, infections, and inflammatory responses.3-¢ Pathophysiological mechanisms comprising thrombocyte
responses in HIV infection, dengue fever, and influenza pneumonia have been reported in naturally infected

patients and experimental infection models. 47

The interaction between virus and platelets causes alterations in both innate and adaptive immunity.* Viruses
can increase platelet production at various phases.> Also, they have an impact on the cytokine profile of the
host, arriving at the conclusion of altered thrombopoietin production in the liver.> Thrombocytopenia, which
is rapidly stimulated in response to viral infections, is intermediated by enhanced platelet disruption.#> The
fastest metabolic pathway of platelet destruction arises from directly the interaction through platelets and
viruses.> These immediate interactions frequently end up platelet activation and afterward platelet
degranulation, and adherence of activated platelets to leukocytes.3 58 Activation of platelets and connection of
platelets to neutrophils raises the clearance of platelets in the spleen and liver.5 8 The interaction of platelets
with B lymphocytes enhances the generation of antiviral IgG. Moreover, platelets trigger the differentiation of

T lymphocytes and monocytes. 58

With the increase in the number of studies performed in COVID-19, obtained data emphasizes that thrombotic
complications are closely related to the SARS-CoV-2 infection.® 10 Patients suffering severe COVID-19 are
observed to have a hypercoagulable state, which is associated with the progression of multiple organ injury.10
Increased acute phase reactants in severe COVID-19 may also involve in the COVID-related

hypercoagulability.11.12
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The aim of the study was to investigate platelet aggregation and activation in patients affected by COVID-19
and to evaluate the platelet homeostasis of the patients with respect to the disease severity. The correlation
between inflammatory markers and platelet functions was also investigated in order to discuss the
pathophysiological mechanisms related to the coagulation status of COVID-19 patients. Although there are
currently very few studies examining platelet activation in SARS-CoV-2 infection, to our knowledge, it is the

first study that detects CD41, CD 61, CD42a, and CD42b surface molecules that we investigated.

Materials and Methods

Study design

This study was conducted at Ankara City Hospital, which is one of the main pandemic hospitals for COVID-19
in Turkey. Clinical diagnosis and classifications were made in accordance with the directory of WHO for COVID-
19. Patients with existing clinical symptoms, the indication of COVID-19 pneumonia with respect to computed
tomography, and/or positive RT-PCR test results of oro-nasopharyngeal swab samples for SARS-CoV-2 were
enrolled in the study. Patients having an unverified diagnosis of COVID-19 and receiving previously
anticoagulants, anti-inflammatory, and antiplatelet drugs were excluded. A group of healthy subjects without
existing respiratory diseases and not being under anticoagulant treatment were included. None of the
volunteers in the control group had cancer or any other systemic, inflammatory, or infectious disease, and none
were taking medication. All the controls had negative RT-PCR test results for SARS-CoV-2. All participants
underwent a comprehensive physical examination, oro-nasopharyngeal swab sampling, chest CT and standard
clinical laboratory tests. As well as the routine clinical examinations and blood tests, all participants had
platelet activation and aggregation tests. Blood samples were taken from all patients within 24 hours of
hospitalization after diagnosis with SARS-CoV-2 infection. Demographic and clinical features and radiological
and laboratory test results were gained from both electronic laboratory information systems and case report

forms.
Routine Laboratory Tests

Complete blood cell counts were measured on Siemens Advia 2120 Hematology Analyzer (Siemens Healthcare
Diagnostics, Erlangen, Germany). C-reactive protein (CRP) tests were detected on Advia Chemistry- XPT
systems (Siemens Healthcare Diagnostics, Erlangen, Germany) with an immunoturbidimetric method. The
Interleukin-6 (IL-6) tests were determined on an Atellica IM analyzer with chemiluminescence. D-dimer and
fibrinogen tests were analyzed on The Sysmex CS-5100 coagulation analyzer. Siemens commercial kits were

used in the analysis of routine laboratory tests.
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Flow Cytometry

Venous blood samples for flow cytometry were collected in Vacuette® Blood Collection Tubes containing
sodium citrate as anticoagulant and studied according to the manufacturer's instructions. In brief, plasma
samples (100 uL) were incubated in the dark at room temperature for 15 min with 5 uL of anti-CD41-PC5
(platelet glycoprotein GPIIb; IIb integrin), 5 uL. anti-CD42a-FITC (platelet glycoprotein GPIX), 5 uL anti-CD42b-
PE (platelet glycoprotein GPIba), 5 uL anti-CD61-PC7 (platelet glycoprotein GPIIla) after the centrifugation at
4000 rpm for 10 minutes. After 15-min incubation, a washing procedure was performed according to the
instructions of the supplier. The stained samples were analyzed for their immunofluorescence content. A
combination of SSC (Side Scatter Channel) and FSC (Forward Scatter Channel) was used to differentiate the

platelets, and the antibody expressions on the gated platelets were calculated.

Analyses were performed by using a 10-color flow cytometer (Beckman Coulter, Navios, Miami, FL, USA) within
one hour after the sample preparation. In order to perform daily verification of the flow cytometer optical
alignment and fluidics system, Flow Check Pro Fluorospheres (Beckman-Coulter) were used. For calibration
and standardization of fluorescence detectors, Flow Set Pro Fluorospheres (Beckman-Coulter) were utilized.
Settings were optimized, and fluorescence overlap compensation was calculated using single labeling, isotype

controls, and Full Minus One (FMO) procedure.
Platelet Function Analyze

Platelet function tests were performed by using Innovance PFA-200 System (Siemens Healthcare Diagnostics,
Erlangen, Germany). Citrated blood samples were transferred to disposable cartridges coated with adenosine
diphosphate (ADP) and coated with epinephrine (EPI). If platelets were activated, blood plugs were formed,
and blood flow in the analyzer was occluded. The closure times were determined for each activator. Platelet
reactivity under two different conditions was recorded. The upper detection limit of the closure time was 300

seconds. When the time exceeded the limit, it was counted as 300 seconds.
Statistical analysis

Variables were tested with respect to their distribution via The Kolmogorov-Smirnov test. Normally distributed
data were stated with mean and standard deviation. The categorical variables were represented as a number
and percentage (%). The significance of difference through categorical variables was assessed by the chi-square
or Fisher's exact test (when proper). A one-way ANOVA with a Bonferroni posthoc test was used to identify the
differences of parameters among groups. Correlation analyses were conducted by Pearson's correlation for

data following a normal distribution. A p-value less than 0.05 was noted as pointing to a significant difference.
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The Statistical Package for Social Sciences (SPSS) software program (v.26; IBM, Armonk, NY) was performed

for statistical utilizations.

Results

The study included 61 patients who were infected with SARS-CoV-2. The patients were divided into groups
regarding the requirement of treatment in the intensive care unit (ICU). Twenty-one (15 male/6 female) of the
patients needed ICU support. There were 40 cases (22 male/18 female) in the non-ICU group. The control group
consisted of 18 subjects (10 male/8 female). The mean age of the patients who required ICU support was
significantly higher than other study groups (p < 0.001, for both). Moreover, patients in the ICU group had
almost two-fold more comorbidities. The characteristics of participants with COVID-19 are presented in Table

1.

As shown in Table 2 and Figure 1, patients in ICU group displayed increased platelet surface expressions of
CD41, CD61, CD42a, CD42b when compared to non-ICU group and controls (p = 0.013, p =0.012, p =0.009, p =
0.011, respectively). When evaluated based on the platelet function tests, closure times in response to both
epinephrine and ADP (agonists) were significantly lower in patients in the ICU group than those of subjects in
the non-ICU group and healthy group (p = 0.007, p = 0.004, respectively). Also, patients had increased platelet
aggregations (with epinephrine and ADP agonists) in non-ICU group than control group (p = 0.650 and p =
0.712, respectively)(Figure 2). There was no significant difference between the non-ICU group and control
group in terms of platelet surface expressions of CD41, CD61, CD42a, CD42b. Patients in the ICU group had
significantly increased D-Dimer and fibrinogen levels than those in other groups (p < 0.001, for both). With
regard to inflammatory parameters, C-reactive protein (CRP), Interleukin-6 (IL-6), neutrophil-to-lymphocyte
ratio (NLR), platelet-to-lymphocyte ratio (PLR), and monocyte to lymphocyte ratio (MLR) were significantly
higher in the ICU group than non-ICU group and controls (p < 0.001, for all). Considering in the way of platelet
number and size, platelet counts were lower in the ICU group than those of other study groups; mean platelet
volume (MPV) and plateletcrit (PCT) levels were significantly higher in ICU patients with COVID-19 than non-
ICU patients and controls (p < 0.001, p = 0.002 respectively). There were no differences in terms of platelet
count and platelet distribution width (PDW) among groups.

The associations of platelet activation and aggregation tests with other parameters were evaluated and shown
in Table 3, there were correlations between the platelet surface markers (CD41, CD61, CD42a, CD42b) and
inflammatory markers (CRP, IL-6, NLR, PLR and MLR). Also, platelet activation tests had significant
relationships with D-dimer and fibrinogen concentrations. Like the platelet activation tests, platelet function
tests also had relationships with inflammatory indicators, D-dimer and fibrinogen levels. Additionally, there

were associations between MPV and CRP, IL-6, NLR, PLR and MLR (r=0.41,r=0.48,r=0.44,r=0.33,r=0.41
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respectively; p < 0.001, for all). In addition, significantly positive correlations were found between PCT and
CRP, IL-6, NLR, PLR and MLR (r=0.35, p = 0.012; r = 0.34, p =0.036; r = 0.31, p = 0.011; r = 0.26, p= 0.042; r =
0.45, p < 0.001 respectively).

Table 1. Demographic characteristics of patients with COVID-19

Non-ICU COVID-19 ICU COVID-19
cases cases D
(n=40) (n=21)
Age, mean +SD 47.4 +12.48 68.13 £ 15.38 <0.001
Sex
Male 22 (55) 15 (71.42) 0.039
Female 18 (45) 6(28.57) 0.005
Comorbidities 17 (42.50) 17 (80.95) 0.951
Diabetes 7 (17.50) 8 (38.09) 0.754
Hypertension 8 (20) 10 (47.61) 0.042
Cardiovascular disease 6 (15) 5(23.80) 0.859
Chronic lung disease 6 (15) 5(23.80) 0.859
Cancer 1(2.50) 1(4.76) 0.965
Signs and symptoms
Fever 25 (62.50) 6 (28.57) 0.056
Cough 21 (52.50) 8 (38.09) 0.058
Dyspnea 19 (47.50) 15 (71.42) 0.047
Myalgia 11 (27.50) 4(19.04) 0.052
Fatigue 18 (45) 2(9.52) 0.008
ICU, Intensive Care Unit
* *
1004 s X
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Figure 1 Elevated platelet activation in ICU COVID-19 patients (A-D)

The percentage expressions of CD41 (A), CD61 (B), CD42a (C) and CD42b (D) surface molecules of healthy
mdividuals and patients with COVID-19. The scatter plot with the bar represents the mean with standard
deviation. ICU, Intensive Care Unit; * indicates p < 0.05 between selected groups, ns means nonsignificant.
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Table 2. Laboratory findings of participants in study groups

ICU COVID-19 cases | Non-ICU COVID-19 Healthy individuals p value

(n=21) cases (N =40) (n=18)
CDA41, % 91.51+£3.37°" 85.56+5,57° 87.38+4.12 =0.013
CD61, % 92.02+3.28" 85.83+5.19°¢ 87.62+4.18 =0.012
CD42a, % 91.59+3.13" 8543+526° 88.06 + 4.07 =0.009
CDA42b, % 89.98 +3.78° 84.6+491° 86.87 £4.5 =0.011
EPICT, s 93.69 +£ 10.62 ° 102.75+£9.54 ¢ 109.66 £8.42 ¢ =0.037
ADP CT, s 78 £8.143° 88.31+731° 90.53 + 8.54°¢ =0.042
D-dimer, mg/L 1.46 +£0.59 &P 0.59+0.30 > 0.28+£0.08 >¢ <0.001
FIB, g/L 5.05+1.07>° 3.93+£097*¢ 3.01 £0.52 ¢ <0.001
WBC, x10°/L 10.03 £3.27 " 6.94+225 °© 5.89+1.26° <0.001
NEU, x10°/L 8.54+£1.95%" 4.22+123¢ 3.55+0.80° <0.001
LYM, x10°L 0.72+0.34 P 1.61+£043° 1.89+0.5¢ <0.001
NLR 11.61£4.7%° 3.06+1.12°¢ 2.08 +0.31¢ <0.001
HGB, g/dL 13.79 £ 1.69 13.4+1.62 14.37+0.7 =0.078
PLT, x10°L 226.11 +64.49 229.35+57.71 238.05 +33.6 =0.614
MPV, {fL 9+0.55%° 827+0.57°¢ 8.1+£0.76 ¢ <0.001
PCT, % 0.25+£0.1 %P 0.19+0.05° 0.20+0.04°¢ =0.002
PDW, % 55.56 +8.93 51.84+£6.9 50.37 +7.21 =0.134
MLR 0.74 £ 0.26 »° 0.26+0.08 ° 0.19+0.05°¢ <0.001
PLR 483.22 £ 89.49 &b 174.96 £40.22 ¢ 135.76 +24.58 ¢ <0.001
IL-6 pg/mL 106 £25.7 & 20.9 +£8.3*>¢ 2.72+£0.145¢ <0.001
CRP, g/L 0.14+0.06 *° 0.030 £ 0.011*° 0.0018 + 0.0008 >¢ <0.001

(Values are expressed as mean * SD. p value < 0.05 considered significant. p value*, One-way analysis of variance [ANOVA].
a Statistically significant difference between healthy subjects vs. the other groups; b Statistically significant difference
between the non-ICU(Intensive Care Unit) group vs. the other groups; ¢ Statistically significant difference between the ICU
vs. the other groups. EPI CT, induced by epinephrin, cloture time; CT, ADP, induced by adenosine, cloture time; FIB,
fibrinogen; WBC, white blood cell; NEU, neutrophils count; LYM, lymphocyte count; NLR, neutrophil-to-lymphocyte ratio;
PLR, platelet-to-lymphocyte ratio; and MLR, monocyte to lymphocyte ratio; HGB, hemoglobin; PLT, platelet count; MPV,
mean platelet volume; PCT, plateletcrit; PDW, platelet distribution width; CRP, C-reactive protein; IL-6, Interleukin-6.)
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Figure

Increased

platelet aggregation in
COVID-19 patients (A-B)

(Closure times in response to both epinephrine (EPI) and adenosine diphosphate (ADP) (agonist). The scatter plot with the
bar represents the mean with standard deviation. ICU: Intensive Care Unit, *indicates p<0.05 between selected groups.)
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Table 3. Correlations between the platelet function tests and inflammatory and coagulation factors

n=79 D-Dimer FIB CRP IL-6 NLR MLR PLR
D41 r=0.33 r=0.30 r=040 r=041 r=0.28 r=0.28 r=0.29
p=0.035 | p=0.024 | p=0.003 | p=0.024 | p=0.039 | p=0.037 | p=0.033

D61 r=031 r=031 r=0.44 r=042 r=031 r=0.32 r=0.31
p=0047 | p=0021 | p=0001 | p=0021 | p=0.022 | p=0.017 | p=0.018

D422 r=0.33 r=0.26 r=0.40 r=0.46 r=0.28 r=0.29 r=0.29
p=0037 | p=0.048 | p=0.003 p=001 | p=0.037 | p=0.032 | p=0.028

Da2b r=0.35 r=0.36 r=0.47 r=0.46 r=0.35 r=0.32 r=0.30
p=0027 | p=0.006 | p=0.001 | p=0.015 | p=0.012 | p=0.023 | p=0.033

CT EPI r=-031 | r=-021 r=-0.17 r=-023 | r=-039 | r=-030 | r=035
' p=0045 | p=0.136 | p=0262 | p=0069 | p=0.009 | p=043 | p=0.021
or App | T=-020 | r=-028 r=-0.22 r=-020 | r=-037 | r=-034 | r=-041
' p=0153 | p=0.048 | p=0084 | p=0.161 | p=0.007 | p=0.01 p=0.02

(The r-value is the Pearson correlation coefficient. The p-value is significance. CT, EP], cloture time, induced by epinephrin;
CT, ADP, cloture time, induced by adenosine diphosphate; FIB, fibrinogen; CRP, C-reactive protein; IL-6, Interleukin-6; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; and MLR, monocyte to lymphocyte ratio.)

Discussion

The results of our study not only provide information about the underlying reasons for the tendency to
hypercoagulability in ICU patients with various platelet function tests but also verified the relationship
between the inflammatory markers and platelet functions for COVID 19. To the best of our knowledge now,
very few studies evaluating platelet activation in COVID-19 are present. Thus, our work constitutes the first

study in this area to determine CD41, CD61, CD42a, and CD42b surface molecules.

The novel coronavirus has reached pandemic rates leading to notable raised morbidity and mortality all over
the world.13 However, contributing factors to life-threatening situations in patients suffering from COVID-19
are multifactorial, high incidence of thrombotic complications including venous, arterial thromboembolism,
ischemic cerebrovascular stroke, and myocardial infarcts may contribute to poor outcomes in these patients.1#
Platelets are recognized to have possible major contributions in hypercoagulation and thrombotic events in

SARS-CoV-2 infection.%-12

Besides the conventional opinion, platelets are known to express several receptors and surface molecules
triggering the cellular functions existing in the inflammatory and immune system network against various
pathogens, including viruses.> 15 Platelet-virus interaction, antiviral effects of platelets, and activation of

platelets in the pathophysiologic mechanisms of viruses were discussed before.*¢ In recent studies, increased
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platelet activations in viral infections such as human immunodeficiency virus (HIV), dengue, and influenza have

been reported. 47

Analyzing the activation of platelets by testing the expression of CD41, CD61, CD42a, CD42b in COVID-19
patients, our results showed that the expression of all CD41, CD61, CD42a, and CD42b were significantly higher
in ICU COVID-19 patients than in non-ICU patients and controls. CD41 and CD61 are the most abundant surface
adhesion molecule of platelets. 3Upon activation of platelets, this cluster surface molecules take a role in
binding adhesion molecules, coherence of platelets, and thrombus growth.3 Moreover, both CD42a and CD42b
are involved in the adhesion of platelets to the proinflammatory endothelium.!5 16 Platelet surface receptor and
molecules and related pathways modulate platelet function.3 15 16 Platelet glycoprotein Ib-IX-V complex
including CD42a and CD42b not only triggers platelet adhesion but also mediate in coagulation, arrangement
ofleukocytes, and be in interaction with viruses.15 16 They are recognized as potential risk indicators in several

diseases.16

Increased platelet aggregations induced by ADP and epinephrine in ICU COVID-19 patients were observed in
our study. There were correlations between platelet activation and inflammatory markers, mainly CRP and IL-
6. This outcome suggested that inflammation may mediate the platelet activation in SARS-CoV-2 infection.
Furthermore, found enhanced D-dimer and fibrinogen levels in ICU patients with COVID-19 represented the
activation of coagulation. The relationship found between both the platelet activation and function tests and
coagulation factors (D-dimer and fibrinogen) showed that hyperactivated platelets might augment the
hypercoagulability in COVID-19 patients. Obtained elevated MPV levels in patients in the ICU group pointed to
increased platelet diameter, which can be a reflection of platelet activation. The powerful associations between
MPV and PCT levels and inflammatory markers may be a component of the linkage bridge through the

circulating platelets and inflammation.

Recent studies have examined platelet activation and aggregation in terms of various molecules.17-19 Hottz et
al. assessed expressions of P-selectin and CD63 surface molecules.l” They observed elevated P-selectin and
CD63 expressions in severe COVID-19 patients than mild group and controls.1” Also, in the mentioned study,
enhanced platelet-monocyte aggregates formation was found in severe COVID-19 patients but not in patients
exhibiting mild SARS-CoV-2 infection.1” Likewise, in this research, Manne et al. evaluated platelet function in
COVID-19 patients.!8 Increased P-selectin expressions were obtained in patients with COVID-19 than healthy
participants. Additionally, elevated platelet-neutrophil, platelet-monocyte, and platelet- T cell aggregates were
determined in COVID-19 patients than controls. The researchers gained faster platelet aggregation in COVID-
19 patients.’8 Another study performed by Kalinskaya et al. reported that there was diminished platelet
aggregation in patients with SARS-CoV-2 infection at the beginning when compared with the healthy group.1?

After then a significant elevation in platelet reactivity in the course of the disease was observed.??
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This study has certain limitations. First of all, the study consisted relatively low sample size. Platelet
aggregation and activation tests are highly affected by the preanalytical process. Therefore, sample collection
for these tests is a somewhat difficult process. In addition, the cost of these tests is high. Although light
aggregometry is the gold standard method for platelet aggregation, it could not be used in the study because it

is difficult to routinely use in laboratories.

In conclusion, there is rising evidence that hypercoagulability and thrombotic events have a key contribution
in the severe SARS-CoV-2 infection. Our outcomes point out that enhanced platelet activation and aggregation
are related to the severity of COVID-19. The associations among the markers of platelet activation and
aggregation and platelet indices with the indicators of inflammation such as CRP and IL-6 highlight that there
is a complex linkage among hyperreactive platelets with inflammation and hypercoagulability, so platelets are
probably one of the main participators in immune and inflammatory responses. Our data could be encouraging

for improving new therapy approaches targeting platelets in COVID-19.
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Amag: Son yillarda Geleneksel ve Tamamlayici Tip (GETAT) uygulamalarina ilgi tiim diinyada ve iilkemizde
artis gostermektedir. Bu ¢alismada Samsun ilindeki aile hekimlerinin GETAT ile ilgili bilgi diizeylerini ve
tutumlarini arastirmak amaglanmstir.

Materyal ve Metot: Tanimlayici, kesitsel tiirde tasarlanan bu calismaya Ocak 2021- Mart 2021 tarihleri
arasindaki 3 aylik siire icerisinde, Samsun Il Saghk Miidiirliigii'ne bagh aile saghig1 merkezinde ¢calisan hekimler
katilmistir. Hekimlere literatiirden faydalanilarak hazirlanan GETAT ile ilgili bilgi diizeyi ve tutumlarini iceren
bir veri toplama formu uygulanmistir. Istatistiksel analizler SPSS 17.0 paket programi yardimiyla
gerceklestirilmistir.

Bulgular: Toplamda 213 hekim katilmistir, yas ortalamasi 45,54+7,68'dir. Hekimlerin en sik duyum ya da
bilgisi oldugu uygulama hipnozdur (%89,67). Kendilerine en sik kupa terapisi yaptirdiklar1 goriilmiistiir
(%8,92). Hekimler hastalarina en sik ozon terapisi tavsiye etmektedir (%27,23). Hastalarina uyguladiklari ve
sertifikasyona sahip olduklar1 en sik uygulama ise kupa terapisidir (sirasiyla %2,35, %1,41). GETAT
uygulamalarinin faydali oldugunu ve klasik tip ile tamamlayici tibbin bir bitiiniin pargalari oldugunu
diisiinenler ¢ogunluktadir. Hekimler GETAT ile ilgili bilgileri %77 oraninda sosyal ¢evre ve medyadan
6grendiklerini belirtmistir.

Sonug: Birinci basamak hekimlerinin GETAT hakkindaki bilgi diizeyinin yeterli olmadig1 goriilmektedir. Kanita
dayali bilimsel ¢alismalarin artirilmasiyla GETAT bilinirligi ve dogru kullanimi da yayginlasacaktir.

Anahtar Kelimeler: Aile hekimi, bilgi, tutum, tamamlayic1 tip.

Abstract

Objectives: In recent years, interest in Traditional and Complementary Medicine (T&CM) applications has
increased all over the world and in our country. This study, it was aimed to investigate the knowledge levels
and attitudes of family physicians in Samsun province about T&CM.

Materials and Methods: Physicians working in the family health center of Samsun Provincial Health
Directorate participated in this descriptive, cross-sectional study. A data collection form including the level of
knowledge and opinions about T&CM was applied to the physicians using the literature. Statistical analyzes
were carried out with the help of the SPSS 17.0 package program.

Results: A total of 213 physicians participated, the average age was 45.54 + 7.68. Hypnosis is the most common
practice that physicians know about (89.67%). It was observed that they mostly applied cupping therapy
(8.92%). Physicians most often recommend ozone therapy for their patients (27.23%). The most common
practice they apply to their patients and have certification is cupping therapy (2.35%, 1.41%, respectively).
Those who think that GETAT applications are beneficial and that classical medicine and complementary
medicine are parts of a whole are in the majority. Physicians stated that they learned about T&CM from the
social environment and media at a rate of 77%.

Conclusion: It is observed that the knowledge level of primary care physicians about T&CM is not sufficient.
With increasing evidence-based scientific studies, T&CM awareness and correct use will also increase.
Keywords: Family physician, knowledge, attitude, complementary medicine.
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Giris

Klasik bati tibbindaki calismalara ve gelismelere paralel olarak, 6zellikle son yillarda geleneksel ve tamamlayici
tip (GETAT) uygulamalari da tiim diinyada ve tilkemizde yiikselen bir trend icerisindedir.! GETAT 1n popiiler
hale gelmesinde modern tibbin talepleri yeterince karsilayamadigi inanci, daha az invaziv ve yan etkilerinin az
oldugu dusiincesi, biitiincil tip anlayisina egilim olmasi, insanlarin dini-kiiltiirel olarak kendilerine yakin
hissetmeleri gibi ¢esitli nedenler siralanabilir. Nitekim GETAT’1n bir¢ok iilkede saglik sigortasi kapsaminda

olmamasina ragmen yaygin olarak kullanilmasi halk tarafindan kabul edildigini géstermektedir.

T.C. Saghk Bakanligi'nca 27/10/2014 tarihinde 29158 sayili Resmi Gazete’de “GETAT Uygulamalar
Yonetmeligi” yayimlanmistir. Bu yonetmelikle birlikte tilkemizde GETAT uygulamalar yasal hale gelmistir.
Boylece saglik mensubu olmayan Kkisilerce uygulanmasinin éniine gec¢ilmis, uygulama yapilabilecek saglik
kuruluslan ve bunlarin ¢alisma usul ve esaslar belirlenmistir.2 Ulkemizde GETAT kendisini etik kurullari,

anabilim dallar1 ve literatiir bilgileriyle de 1spatlamaktadir.2-7

GETAT uygulamalarinin gerekliligi ve etkinligi bircok hekim arasinda tartismali bir konudur. Bir kisim gorts
bu uygulamalarin terapide yeri oldugunu savunurken bir kisim goriis konvansiyonel terapiyi geciktirdigini ve
yeterli ¢calisma olmadigim1 savunmaktadir.1® Hizmet saglayicilarin hastalara biitiinciil bir bakim vermesi
gerekmektedir. Asir1 uzmanlasmaya bagli olarak hasta yénetiminin iyilestigi diisiiniilse de bazen hastalar hangi
uzmanlik alani ile yola devam edecekleri konusunda karmasa yasamaktadir. Aile hekimliginin ¢ekirdek
yeterlilikleri arasinda olan biitlinciil yaklasim ile hasta bir biitiin olarak degerlendirilmekte ve hizmetin
strekliligi ile birinci basamakta hasta yonetimi daha basarili hale gelmektedir.? Birinci basamak saglik
kuruluslarinin hastalarla ilk tibbi temas noktasi olmasi ve GETAT yontemlerinin 6zellikle kronik hastaliklarin
terapisinde kullanilmasi nedenleri ile gozler aile hekimlerine g¢evrilmistir. Bu ¢alismada Samsun’daki aile

hekimlerinin GETAT ile ilgili bilgi diizeylerini ve tutumlarini arastirmak amaglanmistir.
Materyal ve Metot

Bu calisma tanimlayici, kesitsel tiirde tasarlanmistir. Evreni Samsun ilinin bitiin ilgelerindeki (17 ilge: 19
Mayis, Alagam, Asarcik, Atakum, Ayvacik, Bafra, Canik, Carsamba, Havza, ilkadim, Kavak, Ladik, Salipazar,
Tekkekdy, Terme, Vezirkdprii, Yakakent) aile hekimleri (415 kisi) olusturmustur. Atakum, Canik, Ilkadim ve
Tekkekdy ilgeleri merkez ilge olup diger 13 ilge perifer ilgeleri olusturmaktadir.19 Veri toplama asamasinda aile
hekimleri, uzman olup olmamalar1 dikkate alinmaksizin arastirmaya dahil edilmistir. Minimum 6&rneklem
biiyiikligl “%5 kabul edilebilir hata ve %95 giiven seviyesi ile 200 olarak hesaplanmistir. Evrenin tamamina

ulasilmaya calisilmistir. Biitiin aile sagligi merkezleri (ASM) bizzat arastiricilar tarafindan ziyaret edilmistir.
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Veriler; literatiirden yararlanilarak olusturulan, sosyodemografik ozellikleri ve hekimlerin GETAT
uygulamalari ile ilgili bilgi ve tutumlarini igeren 17 soruluk veri toplama formu kullanilarak yiiz yiize goriisme
yontemi ile Ocak 2021-Mart 2021 tarihleri arasinda toplanmistir. Bir formun doldurulmasi ortalama 15 dakika
stirmiistiir. Katilimcilarin yasini sorgulayan soru hari¢ biitiin sorular coktan se¢meli olacak sekilde

olusturulmustur. Toplamda 5 soru demografik verileri, 12 soru GETAT ile ilgili konular1 icermektedir.

Calismaya dahil edilme kriterleri: Samsun’da calisiyor olmak, aile hekimi olmak, iletisime engel bir sorunu

bulunmamaktir.
Verilerin analizi

[statistiksel analizler SPSS 17.0 paket programi yardimiyla gerceklestirilmistir. Degiskenlerin normal dagilima
uygunlugu histogram grafikleri ve Kolmogorov-Smirnov testi ile incelenmistir. Tanimlayici analizler
sunulurken ortalama, standart sapma, ylizdelik degerler kullanilmistir. Kategorik degiskenler Pearson Ki Kare
Testi ile karsilastirllmistir. Normal dagilim gostermeyen degiskenlerin analizinde gruplar arasindaki veriler
degerlendirilirken Mann Whitney U Testi kullanilmistir. P<0,05 degerler istatistiksel olarak anlamli kabul

edilmisgtir.
Bulgular

Toplamda 213 hekim (evrenin %51,3'li) calismaya katilmay1 kabul etmis olup yas ortalamalar1 45,54+7,68’dir.
Katilimcilarin %52,11'i (n=111) merkez ilgelerdeki hekimlerden olusmaktadir. Diger sosyodemografik

ozellikleri Tablo 1’de gosterilmistir.

Katilimcilarin GETAT uygulamalar1 yonetmeligindeki uygulamalara karsi bilgi, deneyim ve tutum diizeyleri
Tablo 2’'te gosterilmistir. Buna gore; en sik hipnoz hakkinda duyum ya da bilgi sahibi olundugu (n=191,
%389,67), kendilerine en sik kupa terapisi yaptirdiklar1 (n=19, % 8,92), hastalarina en sik ozon terapisi tavsiye
ettikleri (n=58, % 27,23), hastalarina en sik kupa terapisi yaptiklar1 (n=5, % 2,35) ve en sik kupa terapisi
sertifikasina sahip olduklar1 (n=3, %1,41) goriilmektedir.

Katilimcilarin GETAT yontemleri ile ilgili bilgilerini en sik sosyal ¢cevre/medyadan (%77, n=164) 6grendigi
anlasilmistir. GETAT uygulamalarinin faydali oldugunu diistinenler yaridan fazlasini olusturmaktadir (%56,34,
n=120). Hekimlerin %69,48’i (n=148) hastalarinin GETAT kullanma durumu hakkinda bilgi sahibi degildir.
“GETAT uygulamalarini kimler yasal olarak uygulama hakkina sahiptir?” sorusuna 124 kisi (%58,22) “egitim
almis olan tip/dis hekimi” cevabii vermistir. 189 hekim (%88,73) “klasik tip ve tamamlayic1 tibbin bir

biitiiniin pargalari oldugunu” diisiinmektedir.
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Katilimcilarin 47’si (%22,07) tlkemizde GETAT yonetmeligi olmadigini, 60’1 (%28,17) GETAT etik kurulu
olmadigini, 70'i (%32,86) GETAT anabilim dali olmadigini, 20’si (%9,39) GETAT literatirii olmadigini
diisiinmektedir. ASM’lerin GETAT uygulamalar icin elverisli oldugunu diisiinenler azihktadir (%13,62 ,
n=29). Aile hekimligi deneyimi 5 yil ve altinda olanlarda maggot terapisini duyma / bilgisi olma orani ve
osteopatiyi, homeopatiyi, ozon terapisi hastalara tavsiye etme orany, aile hekimligi deneyimi bes yilin tizerinde
olan hekimlere gore daha yiiksektir (sirasiyla p=0,012; p=0,031; p=0,024 ve p=0,026). Uzman veya sézlesmeli
aile hekimligi uzmanlik egitimi (SAHU) asistani olanlarin apiterapi, hirudoterapi, homeopati, kupa uygulamasi,
maggot terapi, mezoterapi ve ozon terapi uygulamalarini pratisyen hekimlere kiyasla daha sik tavsiye ettigi

gorilmiistiir (sirasiyla p=0,002; p=0,012; p=0,030; p=0,016; p=0,035; p=0,002 ve p=0,011).

Hekimlerin merkez ilgelerde veya perifer ilcelerde ¢alisma durumlarina gére GETAT uygulamalarini duyma/
bilme, kendine yaptirma, hastalarina tavsiye etme, hastalarina uygulama, sertifika sahibi olma durumlari
karsilastirilmistir ve herhangi bir fark saptanmamustir. Yine, merkez/ perifer ilceler arasinda ASM’lerin GETAT

icin elverisliligi diisiincesinde fark bulunmamaistir.

Tablo 1. Katilimcilarin sosyodemografik 6zellikleri (n=213)

n %
Cinsiyet Kadin 73 (34,27)
Erkek 140 (65,73)
0-5 4 (1,88)
Kag yillik hekimsiniz? ?11_(1)5 ig ggﬁg
15 ve usti 155 (72,77)
0-5 38 (17,84)
Kag yillik aile hekimisiniz? 6-10 39 (18,31)
11-15 136 (63,85)
Uzman veya SAHU asistani misiniz? EI‘;;Er 14658 gé:é%
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Tablo 2. Katilimcilarin GETAT uygulamalari i¢cin “Duydum /Bilgim var, Kendime yaptirdim, Hastama tavsiye
ederim, Hastama uyguladim ve Sertifikam var” deme oranlari

Duydum / Kendime Hastama Hastama o

Bilgim var yaptirdim tavsiye ederim uyguladim Sertifikam var

n % n % n % n % n %
IAkupunktur 175 (82,16) 18 (8,45) 53 (24,88) 3 (1,41) 2 (0,94)
IApiterapi 135 (63,38) 3 (1,41) 31 (14,55) 2 (0,94) 1 (0,47)
Fitoterapi 175 (82,16) 8 (3,76) 43 (20,19) 2 (0,94) 2 (0,94)
Hipnoz 191 (89,67) 2 (0,94) 26 (12,21) 1 (047) 1 (0,47)
Hirudoterapi 181 (84,98) 8 (3,76) 28 (13,15) 2 (0,94) 1 (0,47)
Homeopati 133 (62,44) 2 (0,94) 20 (9,39) 1 (0,47) 0 (0)
Kayropraktik 105 (49,30) 3 (1,41) 14 (6,57) 1 (0,47) 1 (0,47)
Kupa
Uysulamas! 184 (86,38) 19 (8,92) 36 (16,90) 5 (2,35) 3 (1,41)
Maggot Tedavisi| 117 (54,93) 1 (0,47) 17 (7,98) 0 (0) 0 (0)
Mezoterapi 149 (69,95) 11 (5,16) 34 (15,96) 1 (047) 0 (0)
Miizik Terapisi 151 (70,89) 4 (1,88) 30 (14,08) 3 (1,41) 0 (0)
Osteopati 110 (51,64) 1 (0,47) 16 (7,51) 1 (047) 0 (0)
Ozon tedavisi 169 (79,34) 10 (4,69) 58 (27,23) 1 (0,47) 1 (0,47)
Proloterapi 99 (46,48) 1 (0,47) 18 (8,45) 0 (0,00) 1 (0,47)
Refleksoloji 124 (58,22) 2 (0,94) 23 (10,80) 1 (047) 0 (0)
Tartisma

Bu ¢alisma aile hekimlerinin GETAT’a ilgisini degerlendiren giincel bir ¢alismadir. Birinci basamak saglik
hizmeti, sifa arayan herkese kapsamli bir bakim vermeyi hedefler ve bu dogrultuda hastalarin hizmet alimi icin
ilk basvuru noktasidir. Kisi merkezli ve biitlinciil bir yaklasimin benimsendigi aile hekimligi disiplininde
hastaliklarin erken tani ve terapisinin yani sira sagligin devami ve iyilestirilmesi de saglanmaktadir.® Tiim bu

ozellikler GETAT"1 birinci basamak ile iliskilendirebilmektedir.

Yiiksel ve ark/min yiiriittiigli bir ¢alismada hekimlerin cogunun GETAT uygulamalar1 hakkinda bilgi
diizeylerinin diisiik oldugu goriilmiistiir.8 Orhan ve ark.'nin aile hekimleri ve pediatristlerle yaptig1 baska bir
calisma da hekimlerin biiyiik ¢ogunlugunun GETAT hakkinda pek bilgisi olmadigini belirtmektedir.!!
Calismamizda benzer sekilde hekimler GETAT uygulamalar1 hakkinda kismen bilgi sahibi olduklarini ya da hi¢

bilgi sahibi olmadiklarini diistinmektedir.

Mak ve ark.’nin Avusturalya’da hekimlerle yiiriittiigii bir ¢alismada katilimcilar en sik akupunktura asina
olduklarini belirtmektedir.!? Kanada’da Verhoef ve ark’nin yaptigi bir calismada hekimlerin en sik

kayropraktik hakkinda bilgisi oldugu goriilmektedir.13 Calismamizda hekimler, diger c¢alismalardan farklh
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olarak en sik hipnoz hakkinda duyum ya da bilgi sahibi olduklarini belirtmektedir. Sonug¢lardaki degisikliklerin

nedeni yasanan bolgedeki toplumun yaklasimi ile sosyo-kiiltiirel beklentiler olabilir.

Yiksel ve ark.’nin ¢alismasina gore hekimler hastalarina en sik akupunktur terapisini tavsiye etmektedir.8
Norveg¢ ve Danimarka’da beraber yiiriitiilen Salomonsen ve ark.’nin yaptigi calismada, hastalara en ¢ok énerilen
yontem akupunkturdur.14 Calismamizdaki hekimler ise en sik ozon terapisini 6nermektedir. Ozon terapisinin
COVID-19 enfeksiyonuna karsi iyi geldigi ile ilgili haberler hekimlerin hastalarina bu terapiyi tavsiye etme
oranlarini arttirmis olabilir.15 Akupunkturun farkl iilkelerde siklikla tavsiye edilmesi bu alanda yapilan kanita

dayal1 bilimsel arastirmalarin fazla olmasiyla a¢iklanabilir.

Giannelli ve ark.’nin italya’da genel pratisyenlerle GETAT uygulamalar1 hakkinda yaptigi calismada hekimlerin
en sik homeopati uyguladigi gériilmektedir.16 Ozcakir ve ark.’min calismasinda ise hekimlerin en sik
fitoterapiden yararlandigi gosterilmistir.l? Calismamizda hekimlerin hastalarina en sik kupa terapisi
uyguladigr goriilmektedir ancak ¢alisma birinci basamak hekimleri ile yapildigindan ve aile hekimligi

yonetmeliginde GETAT uygulamalari olmadigindan sonuclar negatif etkilenmis olabilir.

Patel ve ark.’nin ¢alismasinda hekimlerin %35'i tip egitimi sirasinda GETAT hakkinda se¢meli ders oldugunu
ve % 15'i uzmanlk egitimi sirasinda GETAT &grendigini bildirmistir.18 Ozkaptan ve ark.nin ¢alismasinda
hekimlerin ¢ogunlugu GETAT konusunda herhangi bir egitim almadiklarini bildirmistir.1® Calismamizdaki
sonuclarin iilkemizdeki literatlirle benzerlik gostermesine ragmen diger {Ulkelerden farkli oldugu
goriilmektedir. Bunun nedeni tilkemizde tip ve uzmanlik egitim miifredatinda GETAT ydntemlerine yer
verilmemesi olabilir. Hekimler ancak tip egitimi sonrasinda T.C. Saglik Bakanligi'nin belirledigi merkezlerde
sertifikasyon programlarina katilabilmektedir. Son yillarda giderek yayginlasan bu yodntemler hakkinda
hastalarin dogru yonlendirilmesi hem iyilik haline ulasma siiresini kisaltma hem de saglik harcamalarim
azaltmada oOnemlidir. Bu nedenle kanita dayali bilimsel ¢alismalarin artmasi ve bu sayede GETAT

yontemlerinin lilkemizdeki tip egitim miifredatina dahil edilmesi saglanabilir.

Katilimcilara GETAT yontemlerinin faydasi konusundaki diisiinceleri soruldugunda ¢ogunlugun faydal
oldugunu diisiindiigii cevab1 alinmistir. Ayrica hekimlerin biiyiik kismi klasik tip ile tamamlayici tibbi bir
biitiinlin parcalar: olarak diisiinmektedir. Elbi ve ark.’nin arastirmasina goére hekimlerin ¢ogunlugu GETAT
uygulamalarinin faydali oldugunu diisiinmektedir.20 Yiiksel ve ark.’nin ¢alismasinda katilimci hekimlerin ¢ogu
GETAT yontemlerinin faydali oldugunu belirtmistir.8 Gana’da Ameade ve ark.’nin ¢alismasina gore tip fakiiltesi
ogrencilerinin ¢ogu GETAT uygulamalarinin faydali oldugunu diistinmektedir.2! Calismamiz bu konuda

literatiirdeki calismalarla benzerlik gostermektir.

Katilimcilarimiz biiyiik oranda hastalarinin GETAT kullanma durumu hakkinda bilgi sahibi degildir. Shelley ve

ark.’nin ¢alismasina goére bircok hasta birinci basamak hekimi ile GETAT kullanimi hakkinda neredeyse hi¢
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konusmadigini bildirmistir.22 Samanci ve ark./nin yaptii calismada hekimlerin biiyiik ¢ogunlugunun
hastalarina GETAT yontemlerine bagvurma durumunu sorgulamadigl goriilmiistiir.23 Calismamizin bulgularn

da literatiirdeki diger ¢alismalarla benzerlik gostermektedir.

‘GETAT uygulamalarinin yasal uygulayicisi kimdir?’ sorusuna katilimcilarin yaridan fazlasi ‘egitimini alan tip
ve/veya dis hekimleri’ olarak cevap vermistir. Esen de c¢alismasinda benzer bir sonuca ulasmistir.24 Bu
terapilerin yalnizca sertifikali saglik profesyonelleri tarafindan uygulanabilecegi hastalar tarafindan

6grenildikce, merdiven alt1 uygulamalar son bulabilir.

Calismamizda tamamlayici tip yontemlerinin medyada siklikla olumlu haberlerde duyuldugu belirtilmistir.
Ayraler ve ark./nin tip fakiiltesi 6grencileri ile yaptig1 calismada GETAT uygulamalarini medyada olumlu
haberlerde duyanlarin orani %59,3’tiir. Akademik olmayan personele yapilan baska bir ¢alismada ise olumlu
duyma orani %54,2’dir.2526 Medyada ¢ikan olumlu haberlerin hem hekimlerin GETAT’1 6nermesine hem de

hastalarin tercihine katki sundugu disiintilebilir.

Katilmc1 hekimlerimizin yaridan fazlasi ASM’lerin GETAT uygulamalar1 icin elverissiz oldugunu
diisinmektedir. Hekimlerin bu diisincesini merkez ya da perifer ilcede calisiyor olmanin etkilemedigi
gorilmistiir. Isik'in bir egitim ve arastirma hastanesinde yaptig1 ¢alismaya gore katilimcilarin ¢ogunlugu
birinci basamak saglik kuruluslarinda GETAT uygulanabilecegi ve bdylece ftg¢iincii basamak saglik
kuruluslarinda yogunlugun azalacagi goriisiindedir.?” Bizim ¢alismamizla karsilastirildiginda sonuglar ters
diismektedir. Ulkemizde hekimlerin giinliik hizmet verdigi hasta sayisi diigiiniildiigiinde mevcut sartlarda
ASM’lerde GETAT uygulamalarina vakit ayirmak, hizmetin kalitesini disiirebilir. Bunun yani sira
yonetmelikteki uygulama alani fiziki sartlarinin da karsilaniyor olmasi gerekir ki bu her ASM i¢in miimkiin
olmayabilir ancak hizmet verilen niifus orani daha diisiik olan ve yonetmelige uygun fiziki sartlari
karsilayabilen birinci basamak saglik kuruluslarinda GETAT uygulamalari ile ilgilenen hekimler hastalarina

sadece farmakolojik terapi degil biitiinlestirici bir yaklasimda da bulunabilir.

Barikani ve ark./nin c¢alismasina goére hekimlik yili ile GETAT uygulamalari arasinda anlamli fark
saptanmamuistir.28 Elbi ve ark.’nin ¢alismasina bakildiginda ¢alisma siiresi 10 y1l tizerinde olan aile hekimlerinin
GETAT kullanma orani, 10 y1l ve alt1 olanlara goére daha fazla bulunmustur.2? Calisma sonuglarimiz literattirdeki
diger calismalardan farkli bulunmustur. GETAT yonetmeliginin heniiz 7 yillik oldugu distintldiginde daha

geng hekimlerde daha fazla kabul gérmesi anlasilabilir.

Aile hekimligi uzmanlar1 ya da SAHU asistani katilimcilarda bu uygulamalari duyma ve tavsiye etme oranlari
ylksek bulunmustur. Bu hekimler egitimleri sirasinda GETAT merkezlerini daha yakindan gézlemlemis ve bilgi

sahibi olmus olabilir.
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GETAT uygulamalarinin faydali oldugunu diisiinen katilimcilarin hastalarina daha fazla GETAT o6nerdikleri
goriilmektedir. Yiiksel ve ark’nin calismasinda GETAT yontemlerinin faydali oldugunu disiinenlerin
hastalarina 6nerme orani daha ytiksektir.8 Bir grup aile hekimiyle yapilan bir calismada GETAT yontemlerinin
faydali oldugunu disiinenlerin %95,7’si bu yontemleri hastalarina tavsiye ederken, faydali olmadigini

diisiinenlerin %30,8'i tavsiye etmektedir.2® Calismamiz literatiirdeki diger érneklerle uyumludur.

0o«

Calismamizda “GETAT yonetmeligi”, “literatiiri”, “etik kurulu” ve “anabilim dali” vardir diyenlerin hastalarina
bu uygulamalari daha ¢ok tavsiye ettigi goriilmektedir. Akademik zemindeki GETAT calismalarinin ve

dolayisiyla bilinirliginin artmasi ile hastalara daha kaliteli hizmet sunumu saglanabilir.
Calismanin kisithliklar

Evrenin bir ildeki aile hekimleri ile sinirli olmasi, sonuclarin iilkeye genellenmesini kisitlayacaktir. Biitiin
evrene ulasilmaya c¢alisilmasina ragmen hekimlerin bir kisminin ¢alismaya katilmayi kabul etmemesi ya da
COVID-19 pandemisi sebebiyle istirak edememesi bir kisitlilik olarak karsimiza ¢ikmaktadir. Hekimler
tizerinde GETAT bilinirligi ile ilgili gecerlilik ve glivenilirligi olan, ayni zamanda Tiirkiye'deki yonetmeligi
karsilayan bir anket calismasina ulasilamadigi icin literatiir derlenmesiyle olusturulmus bir veri toplama formu
kullanilmasi da bir kisithilik olarak degerlendirilebilir. Hastalarin hekimler tarafindan GETAT y6ntemlerine
basvurma durumlariin sorgulanmamasinin, hekimlerin ASM’de GETAT hizmeti vermek istememesinin ve

hekimlerin GETAT literatiiriinii ne kadar takip ettiginin irdelenmemesi de bu ¢alismanin diger kisithliklardir.

Sonug olarak, aile hekimleri ¢cogunlukla GETAT uygulamalari hakkinda duyum ya da bilgisi oldugunu ifade
etmekte fakat daha az siklikla hastalarina tavsiye etmektedir. Hekimlerin ¢ogu bu uygulamalarin faydali
oldugunu ve klasik tip ile beraber kullanilmasi gerektigini diisiinmektedir. Gen¢ hekimler GETAT uygulamalari
hakkinda daha sik duyum ya da bilgiye sahiptir. Giin gegtik¢e kullanimi artan GETAT’a giiniimiiz tip egitim
miifredatinda yeterince yer verilmedigini diisinmekteyiz. Kanita dayali ¢alismalarin artirilmasi ve bu
uygulamalarin egitim miifredatina entegre edilmesi ile danisanlara yeterli ve gerekli bilgilendirilme saglanarak

GETAT yo6netmeliginde belirlenen hastaliklarin terapi siiresi ve tibbi maliyetleri azaltilabilir.
Etik onay

Bu ¢alisma i¢in Samsun il Saghk Miidiirliigii ile izin protokolii olusturulmus, SBU Samsun Egitim ve Arastirma
Hastanesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan GOKA/2021/1/17 numaral etik onay

alinmistir.
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Cikar catismasi

Arastirmamizda herhangi bir ¢ikar ¢atismasi bulunmamaktadir. Arastirma i¢in herhangi bir maddi destek

alinmamustir.
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Amag: Tiirkiye'nin de dahil bircok iilkede birinci basamakta kariyer yapmayi diisiinen 6grenci sayisi az olmakla
birlikte, birinci basamak hekimine duyulan ihtiya¢ artmaktadir. Tiirkiye'de bu konuda yapilan calismalar
sinirhidir. Bu ¢alismanin amaci, 6grencilerin aile hekimligi hakkindaki bilgi ve tutumlarini degerlendirmek ve
aile hekimligi uzmanlgi tercihi ile disiincelerini incelemektir.

Materyal ve Metot: Tanimlayici kesitsel calisma 2020 Kasim ayinda yapilmistir. Veriler ¢evrimici bir anket
yoluyla toplanmistir

Bulgular: Toplam 225 6grenci anketi tamamladi (Cevap orani: %82,72; kadin orani: % 58,66; ortalama yas: %
24,43 y1l). Uzmanlik egitimi yapmadan pratisyen aile hekimi olarak ¢alismayi isteyenler %17,77 (n=40), gecici
bir siire pratisyen aile hekimi olarak ¢alisabilecegini belirtenler %49,33 (n=111) olarak bulundu. Aile hekimligi
uzmanligini Kkariyer tercihleri arasinda planlayanlarin oram %27,55 (n=62) olarak saptandi. Ogrencilerin
biiytik cogunlugu aile hekimlerinin is-yasam dengesinin diger hekimlere gore daha iyi oldugunu (%92,88), aile
hekimliginin tedavinin yaninda hastaliktan korunmaya da odaklandigini (%92), aile hekimliginde uzun stireli
hekim hasta iliskisi oldugunu (%88,00), aile hekimliginin tibba 6nemli katk: sagladigini (%85,77) onayladi.
“Aile hekimligindeki saglik hizmetleri diger uzmanlik alanlar1 kadar heyecan vericidir’ (%16,44) ve “aile
hekimlerine toplumda gereken saygi gosterilir” (%27,55) ez az onaylanan ifadelerdi. “Aile hekimleri diger
uzmanlardan daha az kazanir”, “aile hekimligi teshis a¢isindan zordur” en yaygin kararsiz kalinan ifadeler
olarak saptandi.

Sonug: Ogrencilerin biiyiik cogunlugunun aile hekimligini koruyucu hekimlik, uzun siireli hekim hasta iligkisi
ve tibba 6nemli katki saglama o6zelliklerini bilmesine ragmen flicte birisinden daha azinin aile hekimligi
uzmanhgina ilgisi oldugu bulundu. Aile hekimligindeki saglik hizmetlerinin heyecan verici olmadig ve
toplumda gereken saygi gosterilmemesi en yaygin olumsuz diistiincelerdi.

Anahtar Kelimeler: Aile hekimligi, tip 6grencileri, kariyer tercihi, bilgi, tutum.

Abstract

Objectives: In many countries, including Turkey, the number of students considering a career in primary care
is low, although the need for primary physicians increases. Studies on this subject in Turkey are scarce. The
aim of this study was to evaluate students’ knowledge and attitudes about family medicine (FM) and to examine
their intentions to enter the FM specialty.

Materials and Methods: The descriptive cross-sectional study was conducted in November 2020. The data
was collected via an online questionnaire.

Results: A total of the 225 students (response rate: 82.72%; female rate: 58.66%; mean age: 24.43 years)
completed the survey. It was found that 27.55% (26 males, 36 females) of the students would include FM
specialty among their specialty preferences. The most important factors for the specialization choice of these
students were comfort/work-life balance and personal interest. There was no significant relationship between
gender, income, place of residence, and preferring FM specialty (p> 0.05). The majority of students approved
that the work-life balance of family physicians was better than that of other physicians (92.88%), that FM had
protective properties besides treatment (92.00%), that long-term physician-patient relationship (88.00%).
“FM is as exciting as other specialties” (16.44%) and “family physicians are given the necessary respect in
society” (27.55%) were the least approved statements.

Conclusion: Less than a third of students were found to have an interest in an FM specialty. The most common
negative thoughts about FM are that FM is not exciting and is not properly respected in society.

Keywords: Family medicine, medical students; career choice; knowledge, attitude.
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Introduction

In the 21st century, the increasing burden of chronic diseases and the need to strengthen primary health care
services arising from the changing nature of diseases have revealed the importance of developing the family
medicine (FM) program as a strategy.! With its feature of providing appropriate healthcare services to
individuals without discriminating between age, gender, or disease, FM constitutes the cornerstone of the
healthcare system.? It has been documented that healthcare systems where strong primary health care services
are provided have better population health by ensuring equality, decreasing costs, and increasing service

quality.3 4

Primary care physicians meet the basic needs of a country’s healthcare infrastructure.> However, in many
countries, including Turkey, the number of students considering a career in primary care is low, although the
need for primary physicians increases.®’ According to current trends, it is estimated that there will be a
shortage of 52,000 primary care physicians in the United States (US) by 2025.8 However, it has been reported
that less than 20% of medical faculty graduates in the US will choose a career in primary care.? The problem of
the workforce in primary care is not only a problem in the US, but the rate of family physicians/practitioners
in many countries, including Oman, Canada, and France, is decreasing or already low.1%In a study conducted in
Turkey, it was reported that FM specialty was not included in the career options of medical students, and they

considered it as an uninteresting branch of medicine.1!

Although FM specialty education has been provided in Turkey since 1985, certified practitioners who have not
received specialty education in primary care can work as family physicians.® According to the 2018 data of the
Ministry of Health, a total of 24,082 family physicians, works in Turkey, including 1814 specialists and 22,268
practitioners. The number of family physicians is 15.7% of the total number of physicians (153,128), and the
average population per family physician is 3,124.12 However, the Ministry of Health has aimed for the average
population of a family physician to be 2,000 by 2023.13 This indicates that there is a need for more family

physicians in Turkey.

In Turkey, studies evaluating medical students’ preferences for FM as a career and their knowledge and
attitudes about FM are limited. The aim of this study was to evaluate students’ knowledge and attitudes about

FM and to examine their intentions to enter the FM specialty.
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Materials and Methods

Study population and design

This descriptive cross-sectional study was conducted between November 1 and December 1, 2020 at Gaziantep
University Faculty of Medicine. The target population was all students in the 6t year (272 students). A web-
based questionnaire was prepared using Google forms. The link to the questionnaire was also shared with

groups of all 6t year students on WhatsApp Messenger.
Questionnaire

The questionnaire consisted of two parts. In the first part, the students’ socio-demographic characteristics,
career preferences, and their desire to work as a family physician in the future were questioned. In the second
part of the survey form, knowledge and attitudes about FM were evaluated with 12 questions scored on a five-
point likert-type scale. These questions were taken from the survey used in another study and were translated

into Turkish.14
Statistical Analysis

Data were analyzed using the Statistical Package for Social Sciences software (SPSS), version 22.0 (IBM Inc.,
Chicago, IL, USA). Mean and standard deviation, number, and percentage values were used for descriptive
statistics, and the chi-square test was used to compare analytically expressed data. P <0.05 was considered

statistically significant.

Results

A total of 225 students completed the survey (response rate is 82.72%). The average age of students was
24.43+1.16 (range 22-28), and 132 (58.66%) of them were women. Those who wanted to work as a practicing
family physician without specializing have been 17.77% (n=40) and 49.33% (n=111) who stated that they
could work as a practicing family physician temporarily. The most desired specialties were 48.44% (n=109)

surgical sciences, 45.33% (n=102) internal sciences, 2.22% (n=5) basic sciences.

It was found that 27.55% (26 males, 36 females) of the students would include FM specialty among their
specialty preferences. There was no significant relationship between gender, income, place of residence, and
preferring FM specialty. It was determined that the most important factors in the choice of specialty in medicine

were personal interest (n=74, 32.88%) and comfort/work-life balance (n=67, 29.77%). It was found that

Ankara Med J, 2021;(3):410-419 // @ 10.5505/am;j.2021.27037
412



ANKARA
MEDICAL

51.61% (n=32) of the students who stated that they would prefer FM specialization stated comfort/work-life
balance as the most important factor, and 20.96% (n=13) stated personal interest. The socio-demographic

characteristics and career preferences of the students are shown in Table 1.

Table 1. The socio-demographic characteristics and career preferences of the students

n %
Gender
Male 93 41.33
Female 132 58.66
The most common place of residence
Village or District 32 14.22
City center 193 85.77
Income status
Low 22 9.77
Middle 159 70.66
High 44 19.55
Willingness to work as a family physician without specializing
Yes 40 17.77
No 74 32.88
Temporarily 111 49.33
Preference of family medicine specialty
Yes 62 27.55
No 101 44.88
Undecided 62 27.55
The most desired area of specialization
Internal sciences 102 45.33
Surgical sciences 109 48.44
Basic medical sciences 5 2.22
Does not want to specialize 9 4.00
The most important factor for your specialty choice
Personal interest 74 32.88
Financial gain 20 8.88
Comfort/work-life balance 67 29.77
Prestige 8 3.55
Being beneficial to people 23 10.22
Having an academic career 14 6.22
Influence of family members and friends 2 0.88

59.11% of the students confirmed that more family physicians are needed in Turkey, 85.77% that FM
contributes significantly to medicine, 92.00% that FM focuses on prevention of disease as well as treatment,

88.00% that there is a long-term physician-patient relationship in FM, 72.44% that education in other
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specialties is more difficult, and 92.88% that family physicians have a better work-life balance than other
physicians. It was found that 16.44% of the students thought that healthcare services in FM are as exciting as
other specialties and 27.55% of them thought that family physicians are respected by society. The statements
that students were most undecided about were “family physicians earn less than other specialists”, “FM is

difficult in terms of diagnosis” (Table 2).

Table 2. Students’ knowledge and attitudes regarding family medicine

Strongly agree/agree Undecided Dlsagr_ee /'strongly
n (%) n (%) disagree
n (%)

There is a need for more family
physicians in Turkey. 133 (59.11) 54 (24.00) 38 (16.88)
Healthcare services in family
medicine contribute significantly 193 (85.77) 18 (8.00) 14 (6.22)
to medicine
Family medicine is difficult in
terms of diagnosis. 110 (48.88) 71 (31.55) 44 (19.55)
Family physicians focus on
prevention of disease as well as 207 (92.00) 6 (2.66) 12 (5.33)
treatment.
Family physicians earn less than 96 (42.66) 80 (35.55) 49 (21.77)
other specialists. ‘ ) '
Healthcare services in family
medicine are as exciting as other 37 (16.44) 57 (25.33) 131 (58.22)
specialties.
Family medicine is a respected 105 (46.66) 66 (29.33) 54 (24.00)
field of application in medicine. ) ) '
Family physicians take care of all 107 (47.55) 57(25.33) 61 (27.11)
the health problems of patients. ’ ' ’
There is a long-term physician-
patient relationship in family 198 (88.00) 13 (5.77) 14 (6.22)
medicine.
Education in other specialties is
more difficult than family 163 (72.44) 25 (11.11) 37 (16.44)
medicine specialty education.
Family physicians’ work-life
balance is better than other 209 (92.88) 6 (2.66) 10 (4.44)
physicians.
Family physicians are respected 62 (27.55) 54 (24.00) 109 (48.44)
in our society as required.

The knowledge and attitudes of students who would include FM specialization in their preferences and other
students regarding FM were compared. A significant difference was found between the students in the
statements “There is a need for more family physicians in Turkey” and “Healthcare services in FM are as

exciting as other specialties” (p <0.001). While the majority of students (79.03%) who consider FM in their
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specialty preferences confirm the statement that more family physicians are needed in Turkey, the majority of
students (73.26%) who do not consider FM in their specialty preferences did not confirm the statement that

“healthcare services in FM are as exciting as other specialties” (Table 3).

Table 3. Comparison of the knowledge and attitudes of students who would prefer and would not prefer family
medicine specialization regarding family medicine

Preference of Family Medicine Specialty
Yes No Undecided P
Stronel y n 49 47 37
. rongly agrecragree % 79.03 46.53 59.67
There is a need for
; 10 25 19
more family Undecided . 0.001
physicians in % 16.12 24.75 30.64
Turkey. va p n 3 29 6
St i i
rongly disagree/disagree m 183 2871 0.67
St | y n 22 7 8
rongly agree/agree
Healthcare services % 3548 6.93 12.90
i i ici 19 20 18
in family 1.n.ed1c1ne Undecided n 0.001
are as exciting as % 30.64 19.80 29.03
other specialties. Strongly n 21 74 36
disagree/disagree % 33.87 73.26 58.06

Discussion

The results of our study revealed that the vast majority of students want to be specialists, and less than one-
third include FM in their specialty preferences. Studies conducted in Turkey have shown that the majority of
medical faculty students want to work as specialists after graduation.!>-16 [n another study, it was reported that
medical students did not see FM as an attractive option in career planning.!! Dikici et al. reported that the
preference rate of FM was 0.9% in a study they conducted with first-year students from four different
universities.6 The results of our study suggested that interest in FM has increased in Turkey compared to the

previous years.

Students’ desire for FM as a career was found to be 2.6% in Saudi Arabia, 4% in Pakistan, 4.7% in Egypt, 6.4%
in Morocco.17-20 [n a study conducted in South Africa, it was reported that FM was in sixth place in the specialty
preference.?! In a study conducted in Germany, it was reported that 49.3% of the students were interested in
working as family physicians, and FM specialty was ranked 2nd among the most popular specialty
preferences.?? It has been shown that 19% of students in Israel and 31.4% of clinical students in Canada are
interested in FM.723 These results show that there are great differences between countries in terms of inclusion

of FM in career plans by the students.
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In a study conducted in Brazil, it was reported that a controllable lifestyle, financial factors, and leisure time
were important factors for specialty selection for medical students and physicians.24 In a study conducted in
Spain, it was reported that working conditions in FM were an effective factor for specialty selection.2>
Kawamoto et al. reported in their study that work-life balance was an important factor in choosing FM as a
career.?6In a study conducted in Turkey, it was reported that a flexible lifestyle and acceptable working hours
were important factors for specialty selection for medical students.2?” Almost all of the students (92.9%)
confirmed the statement in this study that family physicians’ work-life balance is better than other physicians.
In addition, it was found that half of the students who stated that they would prefer the FM specialization stated

the comfort/work-life balance as the most important factor for their specialization preference.

The focus of FM on a holistic approach to patients with preventive, curative, and rehabilitative services ensures
that high-quality and cost-effective healthcare services are provided to communities.?8 In the study conducted
by Alshammari et al., it was shown that the majority of Saudi students agreed that FM has the characteristics
of preventive medicine, long-term physician-patient relationship, and focusing on patient holistically and
contributes significantly to medicine.!> Similarly, in our study, almost all of the students confirmed the
protective feature of FM, the long-term physician-patient relationship, and its important contribution to

medicine.

In their nationwide study in Spain, Zurro et al. reported that less than 20% of students thought that FM has a
high status within the medical profession, has a scientific prestige similar to other specialties, or is an
interesting medical specialty in terms of research.25 In this study, it was found that nearly half of the students
considered FM to be a respected field of application in medicine but thought that family physicians are not
respected in society. In addition, it was determined that the majority of students did not consider healthcare

services in FM as exciting as other specialties.

Conducting the study with a limited number of students in a single-center is the limitation of our study.
Therefore, the results of the study cannot be generalized. Working with more students at different universities
in the future will provide better enlightenment on the subject. In addition, the validity and reliability analysis

of the scale used in the study was not performed, which is another limitation of the study.

As a result, although the vast majority of the students know that FM has the characteristics of preventive
medicine, long-term physician-patient relationships, and important contributions to medicine, it has been
found that less than a third of them are interested in specializing in the field of FM. It was determined that the
most common negative thoughts have been that healthcare services in FM are not exciting and that they are

not respected in society as required. The preference of FM as a career should be increased by explaining the
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importance of FM and primary healthcare services in medical faculty education and increasing the prestige of

FM in society.
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Amag: Hipoprodiiktif (6rn: AA, AML, ALL, MDS) ve hiperdestriiktif trombositopeninin (6rn: ITP) ayriminda en
gecerli tan1 yontemi kemik iligi incelemesidir. Ancak kemik iligi incelemesi olduk¢a invaziv bir yontem olup ITP
gibi hiperdestriiktif trombositopeninin tanisinda yapilmasi bazi ¢alismalarda 6nerilmemektedir. Son yillarda
yapilan bazi ¢alismalarda MPV, PCT ve PDW gibi platelet parametrelerin trombositopeninin ayirici tanisinda
kullanilabilecegi ileri siiriilmistiir. Bu ¢alismada amacimiz, bu parametrelerin trombositopeninin ayirici
tanisindaki etkinligini arastirmaktir.

Materyal ve Metot: Calismaya trombositopenisi olan 164 hasta dahil edildi. Hastalar tanisina gore
hiperdestriiktif (75 ITP) ve hipodestriiktif(25 AA, 25 MDS, 24AML, 15 ALL) trombositopeni olarak iki gruba
ayrildi. Hastalarin tanisi giincel hematoloji, patoloji rehberleri ve kromozom analizleri kullanildi. K3EDTA'I1
tiiplere alinan kan 6rnekleri Beckman-Coulter otomatik cihazlarda ¢alisildi.

Bulgular: Trombosit sayisi acisindan iki grup arasinda herhangi bir farklilik yoktu. Cinsiyet, yas ve PDW
acisindan iki grup arasinda herhangi bir farklilik izlenmedi. Bununla birlikte MPV, hiperdestriiktif grupta
hipodestriiktif gruptakilere gore belirgin olarak daha yiiksekti. Bunun aksine PCT degeri hiperdestriiktif grupta
hipodestriiktif gruba gére 6nemli 6l¢ciide daha diistiktii.

Sonug: Bu calismada; trombosit parametrelerinin kullaniminin, ITP hastalarinin tanisini giiclendirebilecegi,
diger klinik ve laboratuvar testleri ile birlikte faydal olabilecegi saptandi.

Anahtar Kelimeler: MPV, trombosit parametreleri, trombositopeni.

Abstract

Objectives: Bone Marrow (BM) examination is the gold-standard test in discriminating between
hyperdestructive thrombocytopenia and hypoproductive thrombocytopenia. However, BM examination is an
invasive, time-consuming, and expensive approach. Therefore, BM study is not recommended as the first-line
method. Recent studies showed that platelet parameters such as mean platelet volume (MPV), plateletcrit
(PCT), platelet size deviation width (PDW) could be used for differential diagnosis of thrombocytopenia. In the
present study, accordingly, we aimed to investigate the significance of these parameters in the differential
diagnosis of thrombocytopenia.

Materials and Methods: One hundred sixty-four (164) patients with thrombocytopenia were included in the
present study. The patients were divided into two groups according to the time of the diagnosis of
thrombocytopenia: hyperdestructive (75 ITP) and hypoproductive (25 AA, 25 MDS, 24 AML, 15 ALL). The
diagnosis was made based on hematological, pathological, and chromosomal analyses and guidelines. Samples
for complete blood counts were collected in K3EDTA tubes and analyzed with an automated hematology
analyzer, Beckman-Coulter.

Results: The platelet count was similar in both groups. The present results showed that there were no
statistically significant differences between the groups in terms of age, gender and PDW. However, MPV was
significantly higher in the hyperdestructive group than the hypoproductive group. By contrast, PCT was
considerably lower in the hyperdestructive group than the hypoproductive group.

Conclusion: The results of the present study indicated that these platelet parameters might provide additional
contributions to strengthen the diagnosis in patients diagnosed with ITP and would be beneficial to consider
the thrombocyte parameters as well as the clinical and other laboratory tests of the patient.

Keywords: MPV, platelet parameters, thrombocytopenia.
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Introduction

Platelets are blood cells that play a fundamental role in primary hemostasis. The normal number of platelets in
the circulating blood is about 150-450x 10°. Thrombocytopenia is shown to be the most common cause of
abnormal bleeding in daily health practices.! It is critically important to determine whether the
thrombocytopenia is primarily owing to the increase in hyperdestruction of platelets or hypoproduction of
them after excluding splenic sequestration in defining the etiology of thrombocytopenia or not.2 Decrease in
platelets outside the bone marrow due to platelet destruction and normal or increased platelet-derived
megakaryocytes are monitored in bone marrow examinations in the hyperdestructive thrombocytopenia. The
best examples that can be cited in this group might be immune thrombocytopenic purpura (ITP), thrombotic
thrombocytopenic purpura (TTP) and disseminated intravascular coagulation syndrome (DIC). On the other
hand, reduced or no megakaryocytes are observed in bone marrow examinations in hypoproductive
thrombocytopenia. The best examples that can be mentioned in this group might be bone marrow damages
leading to acute and chronic leukemia, aplastic anemia (AA), and myelodysplastic syndrome (MDS),
chemotherapy and drug use.2 Examination of bone marrow aspirations and various biochemical tests are used
to differentiate the type of thrombocytopenia. Although invasive bone marrow aspiration is the gold standard
and technically not difficult in the discrimination of the thrombocytopenia, but it is a painful, uncomfortable,
time-consuming, and expensive approach. Therefore this method is not recommended in the diagnosis of
hyperdestructive thrombocytopenia such as ITP.3-6 Overall, these studies do not suggest the use of bone
marrow aspiration as first-step approach in the management of the thrombocytopenic patients.5¢ Nonetheless,
bone marrow examination is mandatory and necessary for diagnosis in other patient groups, except for ITP

and several clinics continue to use the examination of it in the differential diagnoses of thrombocytopenia type.

Rapid advances in automated hematology analyzers have allowed easy and rapid measurements of several
blood parameters. Among these, platelet parameters such as MPV, PDW, and PCT can provide important
information regarding the kinetics of platelets.”-13 These tests are inexpensive, non-invasive, requiring no
additional blood samples and they can be performed using an automated hematology analyzer in each health
center. In addition, some studies suggest that these platelet parameters can be used in the differential diagnosis
of thrombocytopenia.l*24 Nonetheless, these parameters are not currently used in the differential diagnosis of
thrombocytopenia. In the present study, we aimed to investigate the usefulness of the platelet parameters in
the differential diagnosis of thrombocytopenia based on the hyperdestructive or hypoproductive nature of

thrombocytopenia.
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Materials and Methods

Study design and participants

The patients at ages between 18-85 years old with platelet counts <100x10° were enrolled in the present study,
but those patients diagnosed with splenic sequestration, disseminated intravascular coagulation (DIC),
thrombotic thrombocytopenic purpura (TTP), chronic systemic diseases, thrombocytopenia due to use of drug

or chemotherapy were excluded from the current study.
Data screening process

The data pertaining to the patients were evaluated prospectively. The distribution of the patients enrolled in
the present study based on their diagnosis was as follow 75 patients with idiopathic thrombocytopenic purpura
(ITP), 24 with acute myeloid leukemia (AML), 15 with acute lymphoblastic leukemia (ALL), 25 aplastic anemia
(AA) and 25 myelodysplastic syndrome (MDS) patients (Figure 1). Diagnoses of the impairment of the patients
were determined using hematological, pathological, chromosomal analyses and other guiding tests. The bone
marrow aspiration and biopsy examination were carried out for all of the patients enrolled in the present study.
Of the entire patients, 75 patients were classified in the hyperdestructive group and 89 patients were classified
in the hypoproductive group. The samples for complete blood counts were collected in K3EDTA tubes and

analyzed with an automated hematology analyzer, Beckman-Coulter.
Statistical Analysis

IBM SPSS 20 was used for statistical analyses of the data obtained from the present study. Continuous variables
were expressed as mean * SD and they were compared using Shapiro Wilk normality test. Mann-Whitney U
test was used to compare non-normally distributed continuous variables. Median (Quartiles) values were
provided for descriptive statistics. Finally, categorical variables were defined as percentages and they were

analyzed via Fisher's Exact Chi-Square and Continuity Correction.

Results

No differences were noted regarding the effectiveness of the platelet parameters in the differential diagnosis
of thrombocytopenia between the groups in terms of age (p=0.974). Serum hemoglobin and white blood cell
levels were found to be lower in the hypoproductive group than in the hyperdestructive group (p <0.001). The
platelet counts were similar between the groups (p=0.444). Moreover, while MPV was 7.4 fl in the

hypoproductive group, it was 10.7 fl in the hyperdestructive group. The difference in the level of the MPV

Ankara Med J, 2021;(3):420-427 // @ 10.5505/am;j.2021.98470
422



ANKARA L
MEDICAL A

between the groups was statistically significant (p<0.001). In addition, the PCT level was lower in the
hyperdestructive group than in the hypoproductive group (p=0.039). There was also no difference in PDW
between the groups (p=0.907) (Table 1). Furthermore, levels of leukocytes and hemoglobin were markedly

reduced in the hypoproductive group with respect to the hyperdestructive group (p<0.001).

Table 1. Features pertaining to the groups

Hyperdestructive Group Hypoproductive Group
(n=75) (n=89) P
Hemoglobin (gr/dl) 13.5(13.025-14.10)* 7.9(6.42-9.25)* <0.001
Leucocyte (103 /21) 6800 (5900-8475)* 2200 (1400-4225)* <0.001
Platelet (103 /R1) 24 (9.25-49.75)* 18 (9.0-39.25)* 0.444
MPYV (f1) 10.7 (10.0-11.75)* 7.4 (7.1-7.9)* <0.001
PCT (%) 0.02 (0.0052-0.05)* 0.024 (0.011-0.0462)* <0.039
PDW 16.99+1.08 # 16.97+1.19 # 0.907

#: Values expressed as mean * Standard Deviation
*: Values expressed as median (25-75%)

75 24

Figure 1: Causes of thrombocytopenia
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Discussion

Differential diagnosis of thrombocytopenia is intricate since there are many factors playing a role in the platelet
etiology. It is crucially vital to determine whether thrombocytopenia is developed owing to platelet shortage
or surplus for the proper differential diagnosis of thrombocytopenia. Inspection of bone marrow aspiration
and various biochemical tests are used for differential diagnosis. Even though bone marrow aspiration is the
gold standard in the discrimination of thrombocytopenia, it is invasive, time-consuming, expensive, demanding
an experienced hematologist and detailed examination. In addition, this method is not recommended in the
diagnosis of hyperdestructive thrombocytopenia (e.g., ITP).3-¢ Studies indicate that bone marrow aspiration
should not be performed on thrombocytopenic patients as the first-line method>¢; therefore, a novel, easy and
non-invasive method is required for the diagnosis of thrombocytopenic patients. Several studies assert that
particular platelet parameters such as MPV, PDW, and PCT can be useful as the first-line method for managing
thrombocytopenic patients.10-28 Besides, previous studies indicate that while levels of MPV and PDW are higher
in the hyperdestructive group but lower in the hypoproductive group.1213.29.30 Present results concerning the
levels of MPV are consistent with the literature. Accordingly, current results showed that the levels of MPV

were 10.7 fl in the hyperdestructive group and 7.4 fl in the hypoproductive group (p<0.001).

The results of the current study suggest that the platelet parameters such as MPV and PCT can be used in the
differential diagnosis of thrombocytopenia as first-line methods. They are cheaper, easily available, reliable,
require no additional blood sample, and can be performed in health centers in addition to the clinical and other
laboratory tests of the patient. We think that although the platelet parameters alone are not considered to be
thoroughly effective in uncovering the etiology of thrombocytopenia, they are useful as a first-line approach
and can play a critical role in determining the direction of the etiological investigation for the diagnosis of

thrombocytopenia.
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Amag: Oksidatif stres, hiicresel savunma mekanizmalariyla (antioksidanlar) elimine edilenden daha fazla
reaktif oksijen tiirii (ROS) olusumunu ifade eder. Bu ¢alismanin amaci, CO zehirlenmesinde gelisen oksidatif
stresi belirlemek, oksidan ve antioksidan parametreleri 6lgmek ve normobarik oksijen (NBO9 ve hiperbarik
oksijen (HBO) tedavilerinin bu parametreler tizerindeki etkilerini incelemektir.

Materyal ve Metot: Acil servise basvuruda ve oksijen tedavisi sonrasi 24. saatin sonunda toplam oksidan
durum (TOS) oksidatif stres parametresi, total antioksidan durum (TAS), paraoksonaz (PON), serum
paraoksonaz (SPON), arilesteraz (ARES) ve tiol (TTL) seviyeleri, antioksidan kapasite gostergesi olarak
olculdi.

Bulgular: Hasta grubunda kontrol grubuna gore TAS, TTL ve ARES diizeyleri anlamli olarak diisiik bulundu.
Hiperbarik tedavi ve normobarik tedavi alan hastalar arasinda oksidatif stres parametrelerinin hem baslangi¢
hem de 24. saat diizeylerinde farklilik yoktu.

Sonug: TAS, PON, SPON, ARES ve TTL'de devam eden diisiis, antioksidan kapasitenin heniiz degistirilmemis
olmasindan veya reperfiizyon iskemisinin tedaviden kaynaklanmasindan kaynaklaniyor olabilir. Calismamizin
sonuglari CO zehirlenmesi vakalarinda oksidatif dengenin antioksidanlara ters dondiigiinii desteklemektedir.

Anahtar Kelimeler: Karbon monoksit zehirlenmesi, oksidatif stres, hiperbarik oksijen tedavisi.

Abstract

Objectives: Oxidative stress refers to formation of more reactive oxygen species (ROS) than that are eliminated
by cellular defense mechanisms (antioxidants). The aim of this study is to determine oxidative stress developed
in CO poisoning, to measure oxidant and antioxidant parameters and to study the effects of the NBO and HBO
treatments on these parameters.

Materials and Methods: On admission to emergency department and at the end of 24th hour after the oxygen
therapy, total oxidant status (TOS) was measured as an oxidative stress parameter, total antioxidant status
(TAS), paraoxonase (PON), serum paraoxonase (SPON), arylesterase (ARES), and thiol (TTL) levels were
measured as indicators of antioxidant capacity.

Results: TAS, TTL and ARES levels were found to be significantly lower in the patient group when compared
to control group. There were no differences in both inital and 24th hour levels of oxidative stress parameters
between the patients who received hyperbaric therapy and normobaric therapy.

Conclusion: Continuing decrease of TAS, PON, SPON, ARES, and TTL may be because the antioxidant capacity
has not yet been replaced or reperfusion ischemia is caused by treatment. The results of our study support that
oxidative balance turns against antioxidants in cases of CO poisoning.

Keywords: Carbon monoxide poisoning, oxidative stress, hyperbaric oxygen therapy.
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Introduction

Carbon monoxide (CO) is a tasteless, colorless, odorless, and nonirritant gas, which produced by incomplete
combustion of carbon-based fuels and other substances. CO is the leading agent causing death due to

poisoning.!

Early symptoms of CO poisoning are first seen in oxygen-dependent organs such as the brain and heart; the
symptoms are usually headache, vomiting, palpitations, and confusion.? Clinical suspicion is very important in
the diagnosis of CO poisoning, but definitive diagnosis is made by measurement of carboxyhemoglobin (COHb)

levels.3

Both normobaric oxygen (NBO) and hyperbaric oxygen (HBO) therapies are accepted methods of treatment for
CO poisoning. Patients with mild poisoning symptoms should undergo NBO treatment. For patients who have
coma, altered mental status, seizures, focal neurological deficits, acute myocardial ischemia findings, COHb

level > 25% (or for pregnant women COHb level > 15% ), HBO therapy should be considered.!

CO has a 200 times higher affinity for hemoglobin (Hb) than oxygen. Therefore, it leads to the formation of
COHD even at low concentrations. The oxygen dissociation curve is shifted to the left, and as a result, tissue
hypoxia develops.* In addition, CO also causes the formation of free oxygen radicals, directly by cellular damage
and by affecting oxidative metabolism.>¢ Oxidative stress refers to the formation of more reactive oxygen
species (ROS) than that is eliminated by cellular defense mechanisms (antioxidants).6The increase in reactive
oxygen species and free radicals in cells is a major cause of cell damage. Reperfusion after ischemia also

increases cellular damage produced by the ischemia due to increased ROS.

There are various opinions on the mechanism of long-term harm of carbon monoxide poisoning. There is no

consensus on who should be given hyperbaric oxygen therapy.

The aim of this study is to determine oxidative stress developed in CO poisoning, to measure oxidant and

antioxidant parameters, and to study the effects of the NBO and HBO treatments on these parameters.

Materials and Methods

This study was conducted in a Training and Research Hospital. The number of patients admitted to the
emergency department annually is approximately 144,000. The study was designed as a prospective
observational study. Patients over the age of 18 years who were admitted to our emergency department and

diagnosed with CO intoxication during the study period were included in the study. The definitive diagnosis of
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CO poisoning was made according to the COHb level in the venous blood gas analysis. Blood gas analysis was
made with the analyzer Roche COBAS b221© (Germany) that is available in the emergency department
laboratory. COHb levels were measured in patients suspected to be poisoned according to the clinical findings.
Patients who had serum COHb levels above 10% in smokers and above >5% in non-smokers were diagnosed
with CO poisoning. These patients were informed about the research study. Patients who accepted to
participate were included in the study. The patients who are younger than 18 years of age, who didn't accept
to participate or who resigned from the study, patients with a history of malignancy, with a diagnosis of an
acute inflammatory disease or active infection were excluded from the study. The control group consisted of

50 healthy volunteers that work in our hospital. Informed consent was obtained from all participants.

Firstly demographic data of the patients, date, time, and type of transportation used to come to the emergency
department (ambulance or non-ambulance) were recorded in the study form. Then the patient's history
(previous diseases, drugs used) and smoking habits were recorded. The source of CO (stove, combi-boiler,
water heater, water pipe, exhaust gases, etc.) and exposure time were asked and recorded. The patients'
complaints on admission were also recorded (seizures, headache, dizziness, nausea, vomiting, syncope,
changes of consciousness, and chest pain). The patients' vital signs, physical examination and detailed
neurological examination findings, laboratory results, the type of treatment (NBO or HBO), total duration of
treatment, and consultations were recorded in the study forms. The clinician responsible for the treatment of
the patient decided on the need for HBO therapy. For patients who have coma, altered mental status, seizures,
focal neurological deficits, acute myocardial ischemia findings, COHb level > 25% (or for pregnant women
COHb level > 15% ), HBO therapy was chosen. All patients who have been treated with HBO have also received
NBO during the time they spent in ER.

Routine laboratory tests and peripheral venous blood samples of 5 mL were collected on admission to the
emergency department and at the end of the 24t hour after the oxygen therapy. The samples were kept at room
temperature for 10-15 minutes in the emergency laboratory and then centrifuged at 3000 rpm for 10 minutes.

The obtained sera were placed into a second tube and stored at -80 ° C freezer until the time of analysis.

The oxidative stress parameters total oxidant status (TOS), total antioxidant status (TAS), paraoxonase (PON),

serum paraoxonase (SPON), arylesterase (ARES), and thiol (TTL) levels were analyzed.
Measurement of the total oxidant status (TOS)

The TOS of plasma was measured using a novel automated colorimetric method described by Erel (2005). The

results are expressed in terms of micromolar hydrogen peroxide equivalent per liter (umol H202 Eqv./L).8
Measurement of the total antioxidant status (TAS)
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Serum TAS was measured using a novel automated colorimetric measurement method developed by Erel. The

results are expressed as millimolar Trolox equivalent per liter.?
Measurement of PON-SPON and Arylesterase

Paraoxonase and arylesterase activities were measured using commercially available kits (RelassayR,
Gaziantep, Turkey).10 Paraoxonase activity was expressed as U/L serum. Phenylacetate was used as a substrate
to measure arylesterase activity. One unit of arylesterase activity was defined as 1 umol phenol generated /

min under the above conditions and expressed as KU/L serum.1
Thiol analysis

Serum total thiol concentration or sulfhydryl groups (SH) were measured by the methods originally described

by Ellman (1979) and modified by Hu (1994). The result was expressed in pmol/L.1213
Statistical Analysis

The normal distribution of continuous variables in the study was assessed by the Shapiro-Wilks test. The
descriptive statistics for continuous variables with normal distribution are expressed by mean+ standard
deviation, and the descriptive statistics of the variables not normally distributed or discrete are expressed by
the median, interquartile range (IQR), and minimum-maximum values. The categorical variables obtained in
the study were expressed as numbers (n) and percentages (%). In the comparisons of the continuous and
discrete quantitative data of two independent groups Mann-Whitney U test or independent samples, t-test was
used. In the comparison of 3 or more independent groups, Kruskal-Wallis test or Analysis of Variance (ANOVA)
was used. In the comparison of continuous and discrete quantitative data in dependent groups, paired
Wilcoxon Signed Rank test and two paired-samples t-tests were used. IBM SPSS Statistics 21.0 (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.) and MS-Excel 2007

were used for statistical analysis and calculations. A value of p< 0.05 was considered statistically significant.
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Results

Approximately 72,000 patients were admitted to the emergency department of Training and Research Hospital
during the study period. 1270 (1,76%) of these patients were admitted because of poisoning and, 108 (0.15%)
of them were diagnosed with CO poisoning. CO poisoning (n = 108) constituted 8.50% of all poisoning cases (n
=1270). The study group consisted of 71 patients who agreed to participate in the study, and the control group
consisted of 50 healthy volunteers among our hospital employees, and a total of 121 people were included in
the study. The remaining 37 of 108 patients diagnosed with CO poisoning were excluded from the study
because 17 of them did not accept to participate, 5 of them had malignancy or active infection, 10 of them were

under the age of 18, and 5 of them resigned during the study.

The study group included 71 patients (58.67%), and the control group included 50 healthy individuals
(41.32%). The gender distribution of the individuals was similar in the groups (p=0.656). The mean age of
individuals in the patient group was 41.3+12.9 years (range 18-65), and the mean age of the individuals in the
control group was 30.5+10 years (range 18-53). The average age of individuals in the patient group was older
than the control group (p <0.001). There was no significant difference between the study and control groups
in terms of conditions that may affect the oxidative stress parameters such as coronary artery disease,
hypercholesterolemia, hypertension, neurological disorders, diabetes, liver and kidney disease, peripheral

vascular disease, lung disease, multiple sclerosis, iron deficiency anemia, and smoking status.

The mode of transportation was an ambulance for 24 (33,80%) of the patients. Time of admission was between
8-16in 15 (21,12%) patients, 16-24 in 13 (18,30%) patients, and 24- 8 in 43 (60.56%) patients. The Source
of CO exposure was combi boiler in 56 (78,87%) patients, whereas stove was responsible in 14 (19.71%)

patients. In 1 (1.40%) patient, the source was unidentified. HBO treatment was used in 11 (15.49%) patients.

The mean duration of exposure to CO was 5.0 hours (IQR= 2.0; min= 1.0; max= 12.0). One of the patients was
pregnant (1.40%). Sixty-two patients had a headache (87.32%), 40 patients had nausea (56.33%), 35 patients
had dizziness (49.29%), 21 patients had vomiting (29.57%), 16 patients had a syncope (22.53%), eight patients
had altered mental status (11.26%), eight patients had chest pain (11.26%), and one patient had a seizure
(1.40%) at the time of admission. The mean COHb levels of those patients presenting with syncope were found
to be 28.54+ 8.5, and those presenting with a symptom other than syncope were found to be 21.7+ 5.8; the
difference is statistically significant (p = 0.001). For symptoms other than syncope, there was no statistically
significant difference in mean COHDb levels between patients who have the particular symptom and patients

who don't have the symptom.
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Physical examination was normal in 69 patients (97.18%), trauma signs were present in one patient (1.40%),
and agitation was observed on neurological examination in one patient (1.40%). Venous blood gas analysis
results of the patient group were as follows: Median (IQR) value of Ph in the patient group was 7.38 (0.7)
(Min-Max 7.2-7.6). The Median (IQR) value of HCO3 was 22.3 (3.7) (Min-Max 9.2- 29.5). Median (IQR) value
of COHB was 23.2 (7,1) (Min-Max 10.0- 50.0). Median lactate level (IQR) was 3 (2,3) (Min- Max 0.4-14).

The most frequently consulted departments were cardiology for 18 patients (25.35%), neurology for five
patients (7.02%), and gynecology for one patient (1.40%), respectively. There were no significant differences
between those who received hyperbaric therapy and those who did not, in terms of initial lactate levels (p =
0.135). A comparison between oxidative stress parameters and antioxidant parameters of the patient and

control groups when they were first presented to the emergency department is shown in Table 1.

There were no significant differences between the patients with or without a history of DM, hypertension, CAD,
and smokers and non-smokers in terms of TOS, TAS, PON, SPON, ARES, and TTL variable values of the patients

on admission.

Blood samples were collected from 33 of the 71 patients, for repeated tests, after 24 hours, and oxidative stress
and antioxidant capacity parameters were measured. These 24t-hour measurements could not be obtained for
38 patients, either because follow-up in the emergency department lasted shorter than 24 hours or patients

did not accept follow-up for 24th hours. The patients’ basal and 24-hour values are presented in table 2.

There was no statistically significant difference between admission and 24t-hour values of TOS, PON, SPON,
ARES, and TTL obtained from 33 patients (receiving HBO treatment or not) (Table 2). Mean values of TAS were

found to be significantly lower at the 24t hour when compared to admission (p = 0.044).

There was no difference between the admission oxidative stress parameters of the patients who have received
HBO and NBO. Furthermore, we did not found any significant differences when we compared the 24t-hour

oxidative stress parameters of those who received NBO and those who received HBO (Table 3).

COHD values of the patients who were consulted with cardiology were found to be significantly higher (p
<0.001). Similarly, mean troponin and CK-MB values of the patients who were consulted with cardiology were

found to be significantly higher (p <0.001 and p = 0.010, respectively).
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Table 1. Oxidative stress and antioxidant parameters of the patient and control groups

Patient Control
Min; max MeanzSD Min; max MeanzSD p
TOS 0-7.8 2.18-1.73 0-0.89 2.81-2.38 0.177
TAS 1.5-3 2.29-0.30 1.8-3.6 2.46-0.33 0.006
PON 50.3-471.2 171.9-95.2 43.9-506.1 193.3-106.6 0.238
SPON 101.9-1423.5 467-297.5 92.5-1457.3 539-340.1 0.213
ARES 40.7-286.7 151.8-53.9 60-382.4 195.8-62.7 <0.001
TTL 103.8-343.3 191.1-44 155.8-273.5 209.1-23.3 0.01
Table 2. The comparison of basal and 24-hour values (n = 33)
Time of Measurement
Admission 0. hour 24. hour p
Min; max MeanzSD Min; max MeanzSD
TOS 0.0; 8.9 24+ (2.1) 0.1;7.6 1.44+ (1.8) 0.160
TAS 1.5;3.6 2.3+ (0.32) 1.1; 2.7 2.1+ (0.38) 0.044
PON 43.9; 506.1 180.7% (100.2) 49.1;513.4 175.1 £103.8) 0.329
SPON 92.5; 1457.3 496.8 + (316.4) 106.2; 1427.6 486 (322) 0.142
ARES 40.7; 382.4 170+61.4 18.6; 267.0 158.8+63.4 0.949
TTL 103.8; 343.3 198.2+37.8 38.6; 263.0 177.3%43.3 0.098

Table 3. Comparison of oxidative stress parameters after 24 hours who receive NBO or HBO

NBO n=27 HBO n=6 P

MeanSD MeanzSD
TOS 1.1+ 1.4 2.6£2.9 0.072
TAS 2.2+ 041 2.2+0.22 0.869
PON 173.1+109.3 186.4+81.3 0.782
SPON 475.8+336 531.8+271 0.706
ARES 155.3+66.3 183.2+17.8 0.334
TTL 179.4+40.6 183.8+17.8 0.799
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Discussion

Although CO poisoning has been reported at different frequencies depending on different socio-economic and
climatic conditions, it is the most important cause of admissions due to poisoning to emergency departments,
especially in the winter. Avsarogullar et al. reported that approximately 1.2 % of all admissions to emergency
departments are cases of poisoning, and CO poisonings consist of 9.5% of these cases.!* In another study
conducted in Turkey, 49 of 623 patients who were admitted to the emergency department because of poisoning
(7.9%) were diagnosed with carbon monoxide poisoning.!> In our study, CO poisonings constituted 8.5% of all

poisoning cases; this finding is consistent with the literature.

The ratio of women was 54% in patients with CO poisoning in the study of Sahin et al. and 64% in the study of

Keles et al.1617 In our study the ratio of women was 60.7%.

In our study, there was no statistically significant difference between the patient and control groups in terms
of diseases that may affect the oxidative stress parameters. The mean age of the control group was lower than

the patient group because the control group consisted of volunteers working in the hospital.

Non-specific symptoms of CO intoxication include headache, nausea, vomiting, palpitations, dizziness, and
confusion. Oxygen-dependent organs (brain and heart) are affected earlier than the other organs.'® In our
study, the most common complaints of the patients, were headache (87.32%), nausea (56.33%), dizziness
(49.29%), and vomiting (29.57%), respectively. In another study conducted with 483 patients who were
admitted to the emergency department with headaches, non-invasive measurement of COHb was found to be
>10% in 6.4% of the patients.'® The similarity of the symptoms with many other diseases often leads to a
missed diagnosis. Therefore, the patients presenting with these symptoms should be suspected in terms of CO
poisoning, especially in the months when CO poisoning cases are seen in emergency departments most
frequently. Our study was conducted between September and March. During this period, COHb levels were
measured in patients who were admitted to the emergency department with symptoms such as headache,

dizziness, nausea, vomiting, and syncope to avoid missed diagnoses.

CO poisoning can be diagnosed with a history of exposure, but measuring the COHb level supports the
diagnosis. COHb levels may not always be compatible with the severity of poisoning. Some publications suggest
that there is a strong correlation between blood COHb levels and the severity of poisoning, whereas others
suggest that this correlation is available just in mild poisoning cases.20-22 In our study, the mean COHbD levels
are found to be significantly higher in only the patients presenting with syncope when compared to patients

who do not present with syncope.

Ankara Med J, 2021;(3):428-440 // @ 10.5505/am;j.2021.68335
435



ANKARA
MEDICAL

In a study conducted with 80 patients, it is reported that increased lactate levels reflect the severity of CO
poisoning in the early period.23 In our study, the initial median lactate level was found to be 3 in the emergency
department. There were no significant differences between those who received hyperbaric therapy and those

who did not, in terms of lactate levels (p= 0.135).

The deleterious effects of CO poisoning occur by several different mechanisms: binding of CO to hemoglobin
and development of functional anemia, direct cellular toxicity, heme-containing proteins binding, the increase

of the oxidants? and late changes that are similar to reperfusion injury.z*

There is a balance between the oxidant and antioxidant defense systems in the body. Oxidative stress is defined
as increased levels of oxidants or a reduction of antioxidant capacity and consequent exposure of the cells to
oxidative damage. The organism isn't affected as long as there is a balance between the formation and removal
rate of free radicals.2>26 Oxidative stress plays a role in CO poisoning as well as in the pathophysiology of many
other diseases.¢ Oxidative stress plays an important role in both the progression of tissue damage induced by

CO and during the ischemic-reperfusion phase.27.28

There are only a few studies showing the relationship between CO poisoning and sub-parameters of
antioxidants. In our study, TOS was measured as an oxidative stress parameter, and TAS, PON, SPON, ARYL,
and TTL levels were measured as indicators of antioxidant capacity. We compared pre and post-treatment
levels of oxidative stress parameters of patient and control groups. For this purpose, we also studied the sub-

parameters of antioxidants.

Kavakli et al., in their study conducted with 88 patients with CO poisoning, evaluated total oxidant status (TOS),
total antioxidant status (TAS), and oxidative stress index (OSI) of patients at the time of admission. TOS and
OSI levels of the patient group were found to be significantly higher than the control group. They stated that
oxidative stress parameters might be important as early biomarkers of CO poisoning. There were no significant
differences between patient and control groups in terms of TAS levels.2? In the study of Zengin et al. PON, ARES

and -SH levels were found significantly lower in the patient group.2

In our study, TAS, TTL, and ARES levels were found to be significantly lower in the patient group when
compared to the control group (p = 0.006, p = 0.01, and p <0.001, respectively). Our findings are consistent
with the study of Zengin et al. Average SPON and PON levels were also lower in the patient group, but the
difference was not statistically significant. We believe that the low levels of antioxidants in patients are due to
consumption. The results of our study support that oxidative balance turns against antioxidants in cases of CO

poisoning,.
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In our study, there were no statistically significant differences between patient and control groups in terms of
the TOS levels. We attribute the TOS levels of the patients not being as high as expected to CO poisonings being

diagnosed earlier.

In the study of Kavakl et al.,, the TOS and OSI levels significantly decreased 6 hours after treatment, but no
change was observed in TAS levels. In the study of Zengin at al. PON, ARYL, and -SH levels of patients increased
in 90t and 180t minutes.30 In our study, the average TOS, PON, SPON, ARES, and TTL levels of the patient group
were lower at the 24t hour when compared to initial values, but the difference was not statistically significant.
In the patient group, TAS levels were found to be statistically significantly decreased at the 24t hour when

compared to the basal values (p = 0.044).

The decrease in the TOS levels suggests that the effect of oxidative stress due to CO intoxication ameliorates at
the 24t hour after treatment. On the other hand, the continuing decrease of TAS, PON, SPON, ARES, and TTL
maybe because the antioxidant capacity has not yet been replaced or reperfusion ischemia is caused by
treatment. In our study, we weren't able to measure the 24t-hour values of many patients. The reason for the
lack of expected increase in antioxidant levels may also be a result of the patients' profile because the patients
who agreed to stay for 24 hours might be the ones who are clinically worse (better patients might have left the

study earlier)

The principal method of treatment in CO poisoning is NBO. The indications of HBO therapy are controversial.
Several publications suggest HBO therapy for preventing delayed neurological sequelae. However, further
studies are needed to support HBO.3? In our study, 11 patients received HPO treatment. There were no
differences in both initial and 24t-hour levels of oxidative stress parameters between the patients who
received hyperbaric therapy and normobaric therapy. According to the results of our study, it is not possible

to suggest superiority HBO or NBO in terms of oxidative stress in the treatment of CO poisoning.

The aim of oxygen therapy in CO poisoning is to stop the tissue hypoxia despite COHb elevation by increasing
02 saturation in the blood as rapidly as possible. However, it should be noted that hyperoxygenation might also
cause a similar situation to reperfusion injury by facilitating the production of ROS. Given that antioxidant
levels decrease due to CO poisoning, antioxidant replacement therapy may be effective in addition to oxygen
therapy. Several other studies suggest consideration of various antioxidant therapies (e.g., vitamin C, hydrogen
gas) in addition to oxygen therapy to prevent reperfusion injury as well as the initial damage.2#In the study of

Zengin et al., it was observed that antioxidant capacity is improved in the course of treatment.2

There is not an exact correlation between the COHb levels and the clinical status of the patients. Oxidative
stress parameters, together with COHb levels, can be used as early biochemical markers in the assessment of

severity and prognosis of poisoning. However, further studies are needed to support this idea.
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Limitations of the study

The small number of our sample group is a limitation of our study. The small number of patients who received

hyperbaric therapy is another limitation.
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Amag: Adolesan idiopatik skolyoz'un (AIS) cerrahi tedavisinde standart yaklasimi posterior enstriimentasyon
ve flizyon (PEF) olusturur. Tedaviye alternatif, fiizyonsuz cerrahi yontem olan vertebra cisim gerdirme (VBT)
ise giderek daha sik kullanilmaktadir. Bu ¢alismayla, PEF ve VBT yontemleri ile ameliyat edilmis AIS
hastalarinin diizelme miktarlari ve yasam kalitelerinin karsilastirilmasi amaglanmistir.

Materyal ve Metot: Eslesmis kohortlar, 2 y1l takipli 40°-70° egriligi olan AIS hastalari incelenerek elde edildi.
Lomber egriligin cerrahiye dahil edildigi hastalar calismadan c¢ikartildi. Hastalarin demografik verileri,
perioperatif ve takip radyografik 6l¢iimleri ve hasta tarafindan bildirilen SRS-22 skorlar1 karsilastirildi.
Bulgular: Calismaya, 16 PEF ve 18 VBT hastasi (30K, 4E) dahil edildi. Kohortun ortalama yasi 13,4 (10-17) y1l
ve takip siiresi 25,7 (24-32) aydi. Gruplarin preoperatif iist torasik, ana torasik (MT) ve torakolomber (TL)
skolyoz acilar1 benzerdi. PEF grubunda MT egrilikte cerrahi diizelme orani daha fazla (%84-%53, p<0,001)
iken, 2. yilda toplam diizelme oranlar1 gruplarda benzerdi (%80-%76, p=0,616). 2. yilda PEF ve VBT
gruplarinda kendi imaj/goriisiinde ve ara toplamda anlaml iyilesme oldugu saptandi (p<0,001-p=0,037 ve
p<0,001-p=0,016). PEF grubunda, fonksiyon/ aktivite alt basligindaki skorlar 6. ayda ve 2. yilda (p=0,027) ve
agri, ara-toplam skorlari 2. yi1lda, VBT grubuna goére diistiktii (p=0,020, p=0,036).

Sonug: PEF ve VBT cerrahisi takibinde MT ve TL egriliklerde 2. yi1lda benzer oranda diizelme goriilmektedir.
SRS22 skorlarinda iki cerrahi ile benzer iyilesme elde edilirken, VBT'de bu iyilesme dinamik olarak
seyretmektedir. Iki grup arasinda fonksiyon/aktivite, ara-toplam ve agr1 skorlarinin VBT grubunda erken
donem ve takipte fiizyona kiyasla daha iyi olmasi, daha uzun takipli genis hasta serilerinde incelenmelidir.
Anahtar Kelimeler: Adolesan idiopatik skolyoz, posterior enstrimentasyon ve fiizyon, vertebra cisim
gerdirme, yasam kalitesi.

Abstract

Objectives: Posterior instrumentation and fusion (PEF) is the standard surgical approach and vertebral body
tethering (VBT) emerged as an alternative non-fusion technique in the treatment of idiopathic scoliosis. The
aim of this study was to compare the correction and health-related life quality of the patients who have
undergone PEF and VBT.

Materials and Methods: Matched cohorts were obtained among patients whose curves ranged between 40°-
70° who had >2 years follow-up. Patients with a lumbar curve included in surgery were excluded. Patients'
demographic data, perioperative and follow-up radiographic measurements, and SRS-22 scores were
compared.

Results: 16 PEF and 18 VBT patients (30F, 4M) were included. The mean age and follow-up were 13.4 (10-17)
years and 25.7 (24-32) months. Preoperative upper thoracic, main thoracic (MT), and thoracolumbar (TL)
curves were similar among groups. The surgical correction percentage in the MT curve was greater in the PEF
group (84%-53%, p<0.001), while the overall correction percentage at two years was similar (80-76%,
p=0.616). There was an improvement in self-image and subtotal scores at two years in PEF and VBT groups
(p<0.001-p=0.037 and p<0.001-p=0.016). In the PEF group, function scores at six months and two years
(p=0.027), pain and sub-total scores at two years (p=0.020, p=0.036) were found to be lower compared to VBT.
Conclusion: Following PEF and VBT surgeries, a similar improvement was observed in MT and TL curves.
While similar improvement is achieved in SRS22 scores, this improvement is dynamically progressed in VBT.
Whether SRS22 scores are better in the VBT group should be examined in larger patient series with longer
follow-up.

Keywords: Adolescent idiopathic scoliosis, posterior instrumentation and fusion, vertebral body tethering,
quality of life.
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Giris

Adolesan idiopatik skolyoz (AIS) sagital, aksiyel ve koronal diizlemde dizilim ve sekil degisiklikleri ile
karakterize, omurganin 3 boyutlu deformitesidir.! 10-18 yas arasinda goriillen AlS’in tedavi secenekleri
hastanin egriliginin biiytkliigii, yerlesimi, kalan biiyiime potansiyeli ve konservatif tedaviye cevabina gore
degisiklik gostermektedir.2 Cerrahi torasik Cobb agisinin 40° iizerinde oldugu, iskelet olgunluguna ulasmamig
veya egriligi ilerlemeye devam eden hastalarda onerilmektedir.?> Deformitenin zaman i¢inde daha iyi
anlasilmasiyla gelistirilen ¢cok segment, 3 kolon fiksasyon saglayan pedikiil vidalarinin kullanimi kisa stirede
yayginlik kazanmistir. Bu sayede skolyoz hastalarinda yeterli diizeltme ve dengeli bir omurga dizilimi
saglandig1 bildirilmis ve posterior enstriimentasyon ve fiizyon (PEF) tedavide standart yaklasimi

olusturmustur.*

Son yillarda fiizyona alternatif olarak omurga biyomekanigini koruyan fiizyonsuz cerrahi yontem, vertebra
cisim gerdirme (VBT), giderek daha sik kullanilmaktadir.> VBT, Hueter- Volkmann kanunu kullanarak ve kalan
biiylimeden faydalanarak, egriliklerin kendiliginden diizelmesini saglayan bir biiyiime ydnlendirme
yontemidir.6”7 VBT ile mevcut deformiteyi tedavi ederken, daha fazla deformite olusmasi engellenmekte ve
hareket kisitliligt minimumda tutularak estetik bir gériiniim saglanmaktir. Sadece skolyozun dogal seyrini
degistirilmedigi, deformite diizeltmesinin de yapilabildigi bir yéntem olan VBT’de, farkli hasta serilerinde, asir1
diizelme, diizelmede kay1p, ipin kopmasi veya akciger ile ilgili problemler gibi cerrahinin ve yontemin sonuglari

ve komplikasyonlar1 hakkinda bilgi verilmistir.7-11

Adodlesan idiopatik skolyozun farkli tedavi yontemleri ile amaglanan sadece anatomik diizeltme degil ayni
zamanda hastalarin iyilik hallerinin arttirilmasidir. Skolyozlu hastalarda yasam kalitesi ve saglik sonuglarinin
degerlendirilmesinde en sik kullanilan hastaliga 6zgli anket, skolyoz arastirma cemiyeti (Scoliosis Research
Society) tarafindan gelistirilmis olan SRS-22 anketidir.1213 Tiirk¢e versiyonunun gegcerliligi ve giivenirliligi de
Alanay ve ark. tarafindan goésterilmistir.14 AIS hastalarinda saglikla iligkili yasam kalitesi kavraminin, gézlem
ve korse gibi konservatif tedavilerle, posterior enstriimentasyon ve flizyon cerrahisi veya farkli cerrahi
teknikler ile erken veya ge¢ donem iliskileri gesitli calismalarla gosterilmistir.15-19 Ancak tedavide standart
yaklasim olan ve flizyon ile giderek popiilerligi artan fiizyonsuz vertebra cisim gerdirme yontemlerini benzer
cerrahi yaklasim uygulanmis hasta gruplarinda karsilastirarak hastalar tarafindan nasil algilandigini ortaya

koyan ¢alisma bulunmamaktadir.

Bu calisma ile amaglanan adoélesan idiopatik skolyoz nedeniyle posterior enstriimentasyon ve filizyon ve
vertebra cisim gerdirme yontemleri ile ameliyat edilmis, preoperatif benzer deformitelere sahip hasta
kohortlarinin, postoperatif diizelmeleri ve saglkla iligkili yasam Kkalitelerinin degerlendirilerek

karsilastirilmasidir.
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Materyal ve Metot

Etik kurul onayinin alinmasini takiben 2014-2019 tarihleri arasinda tek merkezde VBT ve PEF cerrahileri
uygulanmis prospektif olarak takip edilen addlesan idiopatik skolyoz hastalari retrospektif olarak incelendi.
Hastalarin demografik verileri, preoperatif, erken postoperatif ve takip radyografik olciimleri ve hasta
tarafindan bildirilen sonuc¢ anketleri “SRS-22 skorlar1”, saglikla ilgili yasam kalitesini degerlendirmek icin

kullanildi.

Iki farkli cerrahi grubunda eslesen kohortlar elde edilebilmesi amaciyla en az takip siiresi 2 y1l olan preoperatif

deformite biiytikligu ve deformite tipi benzer hasta kohortlari segildi.

iki grupta, ana torasik egrilik hakimiyetinde Lenke tip 1 ve 2 deformitesi olan hastalarda cerrahi sinir olan 40
derece iizeri egriligi olanlar3 ve VBT icin iist ameliyat sinir1 olan 70 derece altinda egriligi olan? hastalar
¢alismaya dahil edildi. PEF’de eslik eden posterior kolon osteotomisi yapilmis olan, Tip C veya Ar tipi lomber
degistiricisi olan hastalarda alttaki lomber egriligin cerrahiye dahil edildigi veya enstriimantasyonun 1. lomber
vertebra distaline uzamis oldugu hastalar ve preoperatif ve takip SRS-22 anketleri eksik olan hastalar ile SRS-

22 anketi ile ayni takip tarihinde radyografisi olmayan hastalar ¢alismadan ¢ikartildi.
Cerrahi teknik

Biitiin cerrahi prosediirler bir kidemli cerrah tarafindan uygulandi. Posterior enstriimentasyon ve fiizyon
cerrahisi, yiiziistii pozisyonda standart posterior orta hat yaklasim ile gerceklestirildi. inferior fasetektomiler
yapildiktan sonra torasik pedikiil vidalar1 yerlestirildi. Rodlar yerlestirildikten sonra translasyon, derotasyon,
kantilever ve segmental kompresyon-distraksiyon manevralar ile deformite diizeltildi ve dekortikasyonu
takiben graft yerlestirilerek isleme son verildi. Hastalarin rutin preoperatif aktivitelerine 6 ay sonra
donmelerine izin verildi (Resim 1). Vertebra cisim gerdirme yontemi lateral dekiibit pozisyonunda, video-
yardimli torakoskopi yontemi ile 3 goriintiileme, 3-4 islem portu agilarak gergeklestirildi. Mono-aksiyel vidalar
birkortikal olacak sekilde konveks tarafta vertebra cisimlerine yerlestirildikten sonra translasyon ve
derotasyon manevralar1 altinda ip gerdirilerek sabitlendi. Preoperatif planlanan diizeltme, deformitenin
miktar1 ve kalan biiylime potansiyeline gore hesaplandi ve gerdirme miktarina islem esnasinda disk
acilarindaki degisime gore karar verildi. islem bir adet gégiis tiipii yerlestirilerek tamamlandi. Hastalarin rutin

preoperatif aktivitelerine 6 hafta sonra donmelerine izin verildi (Resim 2).
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Hasta verileri

Perioperatif veriler; cerrahi yontem, cerrahi siire, tahmini cerrahi kanama miktari, iist-alt enstriimante edilmis
vertebralar ve enstriimante edilen vertebra sayisini igeriyordu. Hastalarin kemik olgunlugunun belirteci olarak
preoperatif ve son takip olarak 2. y1l Risser isaretleri degerlendirildi.2® Hastalarin cerrahi dncesi (preoperatif),
erken postoperatif (6. hafta) ve son takip (2. y1l) 6n-arka ve yan skolyoz grafileri incelendi. Radyografik olarak
hastalarin tst, ana torasik (UT ve MT) ve torakolomber/lomber(TL/L) skolyoz agilari ile torasik kifoz (TK) ve
lomber lordoz (LL) agilar1 Cobb yontemi ile dogrulanmis bir yazilim kullanilarak (Centricity Enterprise-W
version 3.0.10; General Electric, Milwaukee, W1, USA) 6l¢iildii. Koronal 6l¢timlerde asir1 diizelme durumu agisal
olarak negatif isareti ile belirtildi. Ana torasik egrilikteki cerrahi diizelme ((preoperatif -6. hafta) / preoperatif),
takip diizelme ((6. hafta- 2. y1l) / 6. hafta) ve toplam diizelme ((preoperatif - 2.y1l) / preoperatif) oranlari
hesaplandi. Preoperatif, erken postoperatif (6. ay) ve takip dénemi (2. y11) SRS-22 skorlar1 ¢alismaya dahil
edildi. Skorlar; agr1, kendi imaj/goriisii, fonksiyon/aktivite, ruh sagligl, tatmin ve ara-toplam olmak {izere 6 alt
baslikta incelendi. Her alt baslkta erken dénem ve son takip degisim miktarlar1 hesaplandi. istatistiksel
analizlerde demografik ve perioperatif klinik ve radyolojik veriler iki cerrahi grubu arasinda karsilastirildi.
Istatistiksel analizler SPSS v. 23 (IBM, Armonk, NY, ABD) kullanilarak yapildi. Siirekli degiskenler ANOVA,
Mann-Whitney U testi ve kategorik degiskenler Ki-kare testi ile karsilastinildi. Istatiksel olarak anlamlilik
p<0.05 degerlerinde kabul edildi.

Bulgular

Eslesmis kohort kriterlerini karsilayan 16 PEF ve 18 VBT hastasi ¢calismaya dahil edildi. Calisma grubu 30 kadin,
4 erkekten olusmakta ve kohortun ortalama yasi 13,4 yil (10-17) idi. Ortalama takip stiresi 25,7 (24-32) aydi.
34 hastanin 32’sinde Lenke tip 1, 2 hastada Lenke tip 2 egrilik bulunmaktaydi. Hastalarin lomber degistiricileri
15 hastada A tipi, 14 hastada B tipi, 2 hastada C tipi, 3 hastada Ar tipi idi. Hi¢cbir hastada preoperatif nérolojik
defisit yoktu.

iki grubun demografik, radyolojik ve cerrahi 6zellikleri Tablo 1'de yer almaktadir. PEF ve VBT gruplarinda
preoperatif UT (28,6°-29,6°), MT (56,8°-51°) ve TL/L (32,5°-37°) skolyoz acilar1 benzerdi (sirasiyla; p=0,732,
p=0,126, p=0,088). PEF grubunda 6. haftada ana torasik egrilikte cerrahi diizelmenin VBT grubuna gore daha
fazla oldugu (%84-%53, p<0.001) ve 6. hafta MT skolyoz agisinin daha az oldugu goriildii (8,8°-23,9°, p<0,001).
PEF ve VBT gruplarinda 2. yilda ise toplam diizelme oranlar1 (%80-%76) ve ana torasik skolyoz agilar1 (11,2°-
12,1°) benzerdi (sirasiyla; p=0,616, p=0,838). PEF grubunun UT skolyoz agilari, 6. haftada ve 2.yilda VBT
grubundan istatiksel olarak anlamlh sekilde diisiiktii (9,8° ve 11,2°-20,6° ve 15,8° p<0,001, p=0,030). UT
egriligin cerrahi diizelme / toplam diizelme oranlari, PEF grubunda (%65-%62) VBT grubuna gore (%29-
%46) istatiksel olarak daha yiiksekti (p<0,001/p=0,040). TL/L egriligin cerrahi diizelmesi PEF grubunda
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(%65) VBT grubuna gore (%47) istatiksel olarak anlamli olarak daha yiiksek goriildi (p 0,010). Toplam
diizelme oranlari iki grup arasinda benzer saptandi (%68-%80, p=0,422). iki grup arasinda, preoperatif, 6.
hafta ve 2. yil radyografilerinde torakolomber egriliklerindeki skolyoz, torakal kifoz ve lomber lordoz

acilarinda anlamli fark saptanmadi.

Tablo 1. Posterior enstriimentasyon ve fiizyon (PEF) ile vertebra cisim gerdirme (VBT) ameliyat kohortlarinin
demografik, radyolojik, cerrahi karakteristikleri ve karsilastirmalari

Degiskenler PEF VBT P
n=16 n=18
Yas (y1l) 14,4 (12-17) 12,6 (10-15) 0,001
Cinsiyet (K/E) 13/3 17/1 0,698
Preoperatif Risser 3,4 (1-5) 1,3 (0-4) 0,001
2. y1l Risser 4,2 (3-5) 3,4 (0-5) 0,036
Enstriimante Seviye Sayis1 9,3 (8-12) 7,5 (7-9) 0,001
Cerrahi Siiresi (dakika) 350 (210-500) 239 (123-360) 0,001
Kanama Miktar1 (ml) 234 (50-450) 79 (40-150) 0,001
Skolyoz Agilar1
Ust Torasik Egrilik
Preoperatif (°) 28,6 (14-47) 29,6 (17-44) 0,732
6.hafta Postoperatif (*) 9,8 (3-20) 20,6 (8-34) 0,001
2.y1l Postoperatif (°) 11,1 (3-28) 15,8 (4-36) 0,030
Ana Torasik Egrilik
Preoperatif (°) 56,8 (43-72) 51 (43-68) 0,126
6.hafta Postoperatif (*) 8,8 (1-19) 23,9 (14-33) 0,001
Cerrahi Diizelme (%) 84 (71-98) 53 (40-71) 0,001
2.y1l Postoperatif (°) 11,2 (1-23) 12,1 (-16-28) 0,838
Toplam Diizelme (%) 80 (69-98) 76 (44-129) 0,616
Torakolomber Egrilik
Preoperatif (°) 32,5 (22-43) 37 (29-52) 0,088
6.hafta Postoperatif (*) 13 (1-28) 17,4 (3-28) 0,135
2.y1l Postoperatif (°) 11,6 (1-22) 6,9 (-4-31) 0,198
Torakal Kifoz (%)
Preoperatif 32+11,1 30,2+79 0,592
6.hafta Postoperatif 27,1+9 27,5+8,2 0,884
2.y1l Postoperatif 31,4 +10,8 281+7 0,283
LomberLordoz (°)
Preoperatif 61,6 +7,8 64,1+11,1 0,347
6.hafta Postoperatif 51,1+ 11,5 55,1+17,9 0,454
2.y1l Postoperatif 57,3+9,5 56,1+7,3 0,659

n: Hasta sayisi; K: Kadin; E: Erkek; ml: Mililitre; °: Ac1; %: Yiizde
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Tablo 2. Posterior enstriimentasyon ve fiizyon (PEF) ile vertebra cisim gerdirme (VBT) ameliyat kohortlarinin
SRS22 anketlerinin preoperatif, postoperatif 6. ay ve 2. yil sonuglari ve karsilastirmalari

PEF VBT

SRS22 skorlari n=16 =18 p
Agn
Preoperatif 3,85+0,76 4,18 £ 0,67 0,179
6. ay Postoperatif 4,2 +0,82 4,62 + 0,39 0,107
2. y1l Postoperatif 4,3+0,47 4,57+ 0,62 0,020
Kendi imaji/ Goriisii
Preoperatif 3,13+0,61 3,38+ 0,65 0,259
6. ay Postoperatif 4,15+ 0,39 3,92 + 0,84 0,410
2. y1l Postoperatif 4,14+ 0,56 4,24+ 0,61 0,615
Fonksiyon/Aktivite
Preoperatif 4,33 +0,73 4,53 + 0,69 0,347
6. ay Postoperatif 3,96 + 0,68 4,51 +0,57 0,027
2. y1l Postoperatif 4,28 + 0,55 4,66+ 0,40 0,027
Ruh Saghg
Preoperatif 3,43+ 0,50 3,61+0,51 0,326
6. ay Postoperatif 3,55+0,57 3,54 +0,55 0,983
2. y1l Postoperatif 3,43+ 0,68 3,87£0,77 0,091
Tatmin
6. ay Postoperatif 4,54 + 0,54 4,58 + 0,69 0,616
2. y1l Postoperatif 4,34 + 0,94 4,8 +0,34 0,154
Ara-toplam
Preoperatif 3,68 +0,47 3,93+0,49 0,153
6. ay Postoperatif 3,96+ 0,37 4,15+ 0,49 0,291
2. y1l Postoperatif 4,04 +0,43 4,35+ 0,49 0,036

n: Hasta sayisi

PEF ve VBT gruplarinda SRS22 skorlarinin preoperatif, 6. ay ve 2. yildaki agri, kendi imaj/goriisq,
fonksiyon/aktivite, ruh sagligi, tatmin ve ara toplam skorlar1 ve karsilastirmalar1 Tablo 2’de yer almaktadir.
Preoperatif donemde gruplar arasinda agri, kendi imaj/goriisi, fonksiyon/aktivite, ruh sagligi ve ara toplam
skorlarinda fark bulunmadi. PEF grubunda, fonksiyon/ aktivite alt basligindaki skorlarin 6. ayda VBT
grubundan anlamli olarak diisiik oldugu goériildi (3,96+0,68 - 4,51+0,57, p=0,027). Agri, fonksiyon/aktivite,
ara-toplam alt bagliklarindaki skorlarin 2.y1lda PEF grubunda istatiksel olarak anlaml diisiik oldugu saptandi
(p 0,020, p 0,027, p 0,036). 6.aydaki ve 2.y1ldaki diger SRS22 skorlarinin benzer oldugu belirlendi.

SRS22 skorlarinin preoperatif dénemden postoperatif 6. ay ve 2.yildaki degisimlerinin PEF ve VBT
gruplarindaki ayri ayr karsilastirmalar: Tablo 3’te gosterilmektedir. Preoperatif doneme kiyasla 6. ayda PEF
grubunda kendi imaj/goriisiinde (p<0,001), VBT grubunda agr1 ve kendi imaj/goriisiinde iyilesme oldugu
belirlendi (sirasiyla; p=0,028, p=0,044). Preoperatif doneme gore 2. yilda PEF ve VBT gruplarinda kendi
imaj/goriisiinde ve ara toplamda istatiksel olarak anlamh iyilesme oldugu saptandi (sirasiyla; p<0,001,

p=0,037 ve p<0,001, p=0,016).
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Genel kohortta cerrahi siire ve kanama miktari ile 6. ay agr1 skoru arasinda orta-giiclii negatif korelasyon
oldugu (r=-0,411, p=0,027 ve r=-0,687, p<0,001), 24. ay UT skolyoz agisi ile tatmin skoru arasinda negatif zayif
korelasyon oldugu goriildii (r=-0,346, p=0,045). Takip ve toplam diizelme oranlari ile SRS22 alt basliklarindaki
skorlar arasindaki iliskiye bakildiginda; iist torasik, ana torasik ve torakolomber egriliklerdeki takip diizelme
miktariile 2. yildaki tatmin skorlari arasinda orta-gii¢lii korelasyon oldugu gorildi (r=0,572,r=0,712,r=0,733,
p<0,001).

Tablo 3. Posterior enstriimentasyon ve fiizyon (PEF) ile vertebra cisim gerdirme (VBT) ameliyat
kohortlarinda, preoperatif , postoperatif 6. ay ve postoperatif 24. Ayda Agr, Kendi Imaji/Goriisii,
Fonksiyon/Aktivite, Ruh Sagligi, Tatmin ve Ara-Toplam skorlarindaki degisimler ve karsilastirmalari

Preoperatif 6.Ay Pre-6 24.Ay 6-24 Pre-24

SRS22 skorlari P degeri P degeri | P degeri
PEF
Agn 3,85+0,76 4,2 +0,82 0,135 4,3+0,47 0,711 0,054
Kendi imaj/ Goriisii 3,13+0,61 4,15+ 0,39 <0,001 | 4,14+0,56 0,961 <0,001
Fonksiyon/Aktivite 4,33+0,73 3,96 £ 0,68 0,185 4,28 + 0,55 0,196 0,829
Ruh Sagligi 3,43+ 0,50 3,55+0,57 0,587 3,43+ 0,68 0,651 0,950
Tatmin - 4,54 + 0,54 - 4,34+ 0,94 0,522 -
Ara-Toplam 3,68 0,47 3,96+ 0,37 0,103 4,04+0,43 0,652 0,037
VBT
Agn 4,18+ 0,67 4,62 + 0,39 0,028 4,57+ 0,62 0,798 0,081
Kendi imaj/ Goriigii 3,38+0,65 3,92 +0,84 0,044 4,24+ 0,61 0,222 <0,001
Fonksiyon/Aktivite 4,53 + 0,69 4,51+0,57 0,943 4,66+ 0,40 0,383 0,489
Ruh Saglig 3,61+0,51 3,54 £0,55 0,701 3,87+0,77 0,152 0,232
Tatmin - 4,58 + 0,69 - 4,8 +0,34 0,244 -
Ara-Toplam 3,93 +0,49 4,15+ 0,49 0,194 4,35+ 0,49 0,249 0,016

(Pre-6; Preoperatif - postoperatif 6.ay skorlardaki degisimlerin P degeri, 6-24; Postoperatif 6. ay - 24.ay skorlardaki
degisimlerin P degeri, Pre-24; Preoperatif- postoperatif 24. ay skorlardaki degisimlerin P degeri)

Resim 1. Posterior
enstriimentasyon ve fiizyon
uygulanmis adélesan idiopatik
Skolyoz hastasi.

(A-D: Preoperatif 6n-arka ve yan grafi,
B-E: 6. hafta 6n-arka ve yan grafi, C-F:
2. y1l 6n-arka ve yan grafi)
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Resim 2: Vertebra cisim
gerdirme uygulanmis adodlesan
idiopatik skolyoz hastasi
(A-D: Preoperatif 6n-arka ve yan
grafi, B-E: 6. hafta 6n-arka ve yan
grafi, C-F: 2. y1l 6n-arka ve yan grafi)

Tartisma

Mevcut calisma, adolesan idiopatik skolyozda, selektif olarak torakal boélgeye uygulanmis posterior
enstriimetasyon ve fiizyon cerrahisi ve vertebra cisim gerdirme cerrahisinin erken dénem sonuglarini ve
saglikla iligkili yasam kalitesi lizerindeki etkilerini klinik olarak arastiran ilk ¢alismadir. Torakal egriligin
benzer oldugu kohortlarda, SRS22'nin idiopatik skolyozdaki saglikla iligkili yasam kalitesini anlama
kabiliyetine dayanarak, preoperatif, erken postoperatif ve takip radyografik ve SRS22 skorlarinin incelendigi
calismada, 2. yilda agri, fonksiyon/aktivite ve ara-toplam skorlarinin VBT grubunda daha iyi oldugu belirlendi.

Cerrahi yapilan egrilikteki degisim ile 2. yi1ldaki tatmin skorlar1 arasinda giiclii iliski oldugu gorildii.

Adolesan idiopatik skolyozda tedavinin temelini periyodik gozlem, skolyoza 6zgii egzersizler ve korse
uygulamasi olusturmaktadir. Ameliyat gerektiren daha az sayidaki hastalar i¢in, posterior enstriimentasyon ve
flizyon standart tedavi yontemi olmustur ve hala dyledir.3 Uzun vadeli iyi sonuclarla etkinligi kanitlanmis olsa
dahi uygulandig1 segmentlerde biiyiime ve hareket kalic1 olarak durdurulmakta ve bu da bitisik segmentlerde
yuk dagilimimn degistirmektedir.2t Ayrica AlS, psikososyal islev ve beden imaji dahil olmak tizere saglikla ilgili
yasam Kkalitesinde kotiilesmeye neden olur.22 Bu nedenle cerrahi tedavinin birincil hedeflerinden biri, zaman
icinde yasam kalitesinde bozulmasini azaltmaktir. Standart yaklasim olan fiizyon cerrahisi takibinde, normal
popiilasyona kiyasla, erken donemde, SRS22 skorlarinin benzer oldugu ama 10 yil ve {lizeri takiplerde SRS22
skorlarinin diisme egiliminde oldugu, 6zellikle diger alt basliklara kiyasla hastalarin kendi imaji/gériisi’'nde

ciddi kotiilesme oldugu bildirilmektedir.23

Cerrahi tedavide alternatif olarak vertebra cisim gerdirme yontemi, devam eden spinal ve go6giis kafesi
biiyiimesine miisaade ederken, daha fizyolojik sekilde egrilikte stabilizasyon ve fonksiyonel hareketin
korunmasini sunan ilk umut verici flizyonsuz cerrahi teknik olarak ortaya ¢ikmistir.”-11 Cerrahi diizeltmeyi

takiben kalan biiyiime potansiyeli kullanilarak takip diizeltmesi elde edilen VBT’de basari, cerrahi diizeltme
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miktarinin iyi belirlenmesi, kalan biliyiime potansiyelinin iyi hesaplanmas1 gibi faktoérlere baghdir.” VBT
cerrahisi ile saglikla iligkili yasam kalite anketlerinin sonug¢larinda iyilesme oldugu daha 6nce gosterilmistir;
Wong ve ark. 3 yil takipte preoperatif doneme gore SRS22 skorlarinda iyilesme oldugunu bildirirken,
Pehlivanoglu ve ark. VBT cerrahisi takibinde, eslesmis PEF grubuna kiyasla istatiksel olarak anlamli yiiksek
SRS22 skorlari oldugunu belirtmektedirler.1119 Ancak arastirilan iki kohorttaki cerrahi yaklasimlarin homojen
olmamasi, sonuclar1 degerlendirmede zayiflik olusturmaktadir. Calismamizda preoperatif doneme kiyasla 6.
ayda ve 2. yilda kendi imaj/goriis skorlarinda ve 2. yilda ara-toplam skorlarinda anlamli iyilesme oldugu iki
kohort icerisinde de benzer sekilde goriilmektedir. Ek olarak VBT grubunda 6. ayda agr1 skorunda belirgin

anlaml bir iyilesme saptanmistir.

Doktorlar i¢in egriligin progresyon gostererek olusturacagi tibbi sorunlar1 ¢6zmek birincil amag iken hastalar
icin en 6nemli beklentinin estetik kaygilarin ortadan kaldirilmasi ve hayat kalitesinin diizelmesi oldugu
bilinmektedir.24 Fiizyon cerrahisi sonrasinda yasam kalitesinde goriilen azalmanin, cerrahi sonrasinda fiziksel
aktivitelere katilmadaki azalma ve sosyal aktivitelerdeki kisitlanma nedeniyle oldugu gosterilmistir.2> Lomber
bolgede hareketli segmentlerin korunmasi ile eklem hareket agikliginin korundugu ve fiizyonun L2 {izerinde
sonlanmasi ile artmis hasta memnuniyeti bildirilmistir.26 Selektif torasik flizyonun, hastalarin giinliikk
aktivitelerini gerceklestirme yeteneklerini gelistirerek yasam kalitesini olumlu yonde etkileyebilecegi ve
egriliklerdeki iyilesmenin yani sira, yasam Kkalitelerinin yillar sonra normal popiilasyona benzer oldugu
gosterilmistir.27.28 Ohashi ve ark. tarafindan selektif torasik fiizyona ragmen global spinal hareket agikliginda
6nemli bir azalma bildirilmistir ama Hamzaoglu ve ark. selektif fiizyon yapilan hastalarda 15 y1l takipte saglikla
ilgili yasam kalitesi sonug¢larinin, yas-cinsiyet-viicut kitle indeksi eslesmis kontrol grubu ile benzer oldugunu
bildirmislerdir.152° Bu sebeple mevcut ¢alismada sadece torakal bdlge cerrahisi uygulanmis ana torasik egriligi
olan AIS hastalar1 degerlendirilerek, cerrahinin yarattig1 fonksiyon kisitlilhigindan bagimsiz, uygulanan cerrahi

yontemin yasam kalitesi lizerindeki erken ve ge¢ dénem etkisi de incelenmistir.

Calismada hem posterior enstriimentasyon ve flizyon hem de vertebra cisim gerdirme cerrahileri sonrasinda
hastalarin kendi imaj/gortsleri ve ara-toplam skorlarinda benzer sekilde iyilesme oldugu goriildii. Preoperatif
istatiksel olarak benzer SRS22 skorlari olan gruplarda, PEF cerrahisi takibinde hastalarin daha uzun cerrahi
siire ve kanama miktarina sahip olmalarina ragmen 6. ay SRS22 skorlari, fonksiyon/aktivite haricinde VBT
grubuna benzer oldugu ama VBT grubunda fonksiyon/aktivite skorlarinin hem erken dénem hem de takipte
PEF grubundan anlamh olarak daha iyi oldugu saptand. istatiksel olarak anlamh olmamakla beraber cerrahi
diizelme miktarinin %84 oldugu PEF grubunda 6. ay kendi imaji/ goriisiiniin, cerrahi diizelmenin %53 oldugu
VBT grubuna gore daha iyi oldugu ancak takipte iki grupta benzer toplam diizelme gerceklestikten sonra
(%80-%76), 2. yilda kendi imaj1/goriisii skorlarinin benzer (VBT grubunda daha iyi) oldugu belirlendi. Ayni

zamanda kanama miktari-cerrahi siire arttikca 6. ay agr1 skorlarinda kétiilesme oldugu gorildi.
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PEF grubundan farkli olarak iyilesmenin dinamik olarak devam ettigi VBT'de radyografik ve klinik sonuglar
kadar yasam kalite anket sonuglar1 da siirecten dinamik olarak etkilenmektedir. Dinamik siire¢, kendi imaj/
goriisii gibi SRS22 skorlarindaki degisimin, cerrahi diizelme miktari az ama takip diizelme miktari fazla olan
VBT grubundaki giderek iyilesen skorlarindan anlasilabilir. Bu nedenle biiylime yénlendirme ydntemi olan
VBT’de yasam kalitesinin anlasilabilmesi icin biiyiime modiilasyonu siireci boyunca, daha uzun dénem takip

gerekmektedir.

Calismamizda bazi kisithliklar bulunmaktadir. Egriligin boyutu ve tipleri tizerinden benzer hasta gruplari ve
eslesmis kohortlar elde edilmis olsa da hasta kohortlar1 arasinda, PEF grubunun VBT grubuna kiyasla hem
kronolojik hem de iskelet olgunluk belirtecleri acisindan daha matiir olmasi ciddi kisitlilik yaratmaktadir. Bu
durum, endikasyonlar nedeniyle fiizyonun teknik olarak iskelet matiiritesinin ilerisinde olan g¢ocuklarda
gerceklestirilirken, VBT'nin daha immatiir ¢ocuklarda biiyiime ydnlendirme amaciyla uygulanmasi nedeniyle
goriilmektedir. Ancak VBT'nin uygulandigl, erken yas doneminde, PEF cerrahisinin uygulanmasinin
komplikasyon riskini arttirdigi, bu nedenle uygulanmadig ve korse gibi geciktirme taktikleri uygulandig1 goz
ontne alindiginda, iki cerrahi grup i¢in benzer yas dagilimina sahip kohortlar elde etmenin olduk¢a zor oldugu
bilinmektedir.30 Diger bir kisithlik ise iki grup icerisindeki hastalarin takip protokolleri, skolyoz spesifik
egzersiz- korse gibi postoperatif destekleyici tedavilerinin yasam Kkalitesi iizerine etkilerinin bilinmiyor
olmasidir. Bu konuda daha genis hasta kohortlarinda, preoperatif ve postoperatif takip protokolleri eslesmis

calisma kohortlarinda ileri arastirmaya ihtiya¢ bulunmaktadir.

Sonug olarak egriligin benzer oldugu adélesan idiopatik skolyoz hastalarinda 2. yi1lda hem ameliyat edilen
torakal hem de ameliyat edilmeyen lomber egriliklerde, posterior enstriimentasyon ve fiizyon ile vertebra
cisim gerdirme cerrahisinde benzer oranda diizelme gériilmektedir. Saglikla ilgili yasam kalitesinde, iki cerrahi
yéntem ile, 2. yilda benzer sekilde diizelme elde edilirken, VBT de bu siire¢ dinamik olarak seyretmektedir. iki
grup arasinda fonksiyon/aktivite alt skorlar1 VBT grubunda hem erken dénem hem takipte fiizyona kiyasla
daha iyi olmakla beraber, bu konuda daha genis hasta kohortlarinda, daha uzun takip serilerinde ¢alisma

yapilmasi gerekmektedir.
Etik onay

Bu ¢alisma icin Acibadem {iniversitesi tip fakiiltesi tibbi arastirmalar degerlendirme kurulu 29.07.2021 tarihli

2021/14 sayil12021-14/46 karar numarali etik onay1 alinmistir.
Cikar Catismasi

Yazarlar herhangi bir ¢ikar ¢atismasi olmadigini beyan ve taahhiit ederler.
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0z

Amag: Bu calisma, kas-iskelet sistemi tutulumlu romatizmal hastaliklar1 (RH) olan hastalarda covid-19
pnoémonisinin radyolojik siddetini vurgulamay1 amag¢lamaktadir.

Materyal ve Metot: Toplam 342 Polimeraz Zincir Reaksiyonu (PCR) pozitif hasta geriye doniik olarak
incelendi. Hastalar RH varlig1 acisindan iki gruba ayrildi. Akciger bilgisayarli tomografi (BT) siddet skorlari,
demografik 6zellikler, hastaneye yatis, yogun bakim iinitesi (YBU) gereksinimi, hastanede kalis siiresi RH ve
RH olmayan grup arasinda karsilastirildi. BT goriintiilerinde tipik ve atipik bulgular, her iki hasta grubundaki
goriilme sikliklar ile birlikte tanimlandi.

Bulgular: Yas ve kadin cinsiyet, RH grubunda RH olmayan gruba gore anlamli olarak daha yiiksekti (p=0,001,
p=0,041). BT-siddet skorunun ortalamasi RH grubunda RH olmayan gruba gore daha yiiksekti, ancak fark
istatistiksel olarak anlamli degildi (p=0,081). YBU'ye nakil ve 6liim oranlar1 RH grubunda RH olmayan gruba
gore daha yiiksek bulunurken, hastanede yatis oranlari ve kalis siireleri arasinda fark saptanmadi (p=0,002,
p=0,036, p=0,280, p=0,168). Her iki grupta da buzlu cam opasiteleri, iist liste bindirilmis konsolidasyon ve
kaldirim desenleri en yaygin tipik bulgulardi. Covid-19 pnémonisi i¢in atipik BT bulgulari, RH grubunda RH
olmayan gruba gore daha ytliksek bulundu.

Sonug¢: Kronik inflamasyon ve immiinosupresif ilaglarin kullanimi RH hastalarinda enfeksiyonlara karsi
hassasiyete neden olmaktadir. Bu calismada, RH'li hastalarda mortalite ve YBU gereksinimlerinin daha yiiksek
oldugu bulundu. Benzer sekilde, RH grubunda atipik akciger BT bulgularinin daha yaygin gériilmesi, bu hasta
grubunda covid-19 pnémonisinin tani ve ayirici tanisinda 6zellikle 6nemli olabilir.

Anahtar Kelimeler: Pnomoni, tomografi, koronavirus, romatizmal hastaliklar.

Abstract

Objectives: This study aims to focus on the radiological severity of covid-19 pneumonia in patients with
rheumatic musculoskeletal diseases (RMD).

Materials and Methods: A total of 342 Polymerase Chain Reaction positive patients were retrospectively
reviewed. The patients were divided into two groups in terms of the presence of RMD. Chest Computed
Tomography (CT) severity scores, demographic characteristics, hospitalization, intensive care unit (ICU)
requirement, length of stay at the hospital were compared between RMD and non-RMD groups. Typical and
atypical findings on CT images were identified with their incidence in both groups of patients.

Results: Age and female gender were significantly higher in the RMD group (p=0.001, p=0.041). The average
CT-severity score was higher in the RMD group, but the difference was not statistically significant (p=0.081).
ICU transfer and mortality rates were higher in the RMD, whereas no difference was found in hospitalization
rates and length of stay (p=0.002, p=0.036, p=0.280, p=0.168). Ground glass opacities, superimposed
consolidation, and crazy paving patterns were the most common typical findings seen on both groups. Atypical
CT findings for covid-19 pneumonia were found to be higher in the RMD group than in the non-RMD group.
Conclusion: Chronic inflammation and the use of immunosuppressive drugs constitute a vulnerability to
infections in RMD patients. In this study, mortality and ICU requirements were found to be higher in patients
with RMD. Similarly, the higher rate of atypical chest CT findings in the RMD group may be of particular
importance in the diagnosis and differential diagnosis of covid-19 pneumonia in this patient group.
Keywords: Pneumonia, tomography, coronavirus, rheumatic diseases.
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Introduction

Since 2019 December, several cases of covid-19 have been reported in Wuhan, China, then spread worldwide
within a few months and became a global public health emergency.! Although the most common symptoms of
covid-19 infection are fever, cough, dyspnea, and myalgia/fatigue, headache, hemoptysis, sputum production,
diarrhea, hemoptysis, chest pain, vomiting, sore throat can also present. Similar to the symptom diversity,
clinical severity and prognosis vary from asymptomatic disease to acute respiratory distress syndrome and
multiple organ dysfunction.2 Due to the wide range of presentation and prognosis of the disease, determining
the co-morbid diseases' effect on the severity of the covid-19 infection has become one of the most important
aims of the studies. In this context, the prevalence of rheumatic diseases who are receiving immunosuppressive
medication and determining the radiological severity of pulmonary involvement for covid-19 patients with
rheumatic musculoskeletal diseases (RMD) should be clarified. Although there have been several reports
concerning the prevalence and clinical severity of RMD among covid-19 patients; the severity and radiological
involvement patterns and Chest Computed Tomography (CT) scoring of covid-19 infected patients with RMD

have not been clarified yet.3-5

Endogenous and exogenous risk factors may exist for the increased infection risk in RMD. The clinicians may
consider the patients with RMD might be more prone to covid-19 infection and more severe disease than the
general population because of the immune system dysregulation, accompanying co-morbidities, use of
immunosuppressive medications, apart from the well-known poor prognostic factors.34 However, some of the
anti-rheumatic drugs seemed to be promising on treatment for covid-19 pneumonia (chloroquine,
hydroxychloroquine) and the management of the cytokine storm and ARDS at the time of the study (IL-6

inhibitors)®7

Our aim in this study is - beyond determining the prevalence of covid-19 infection in patients with RMD - to
compare the clinical course and severity of chest CT scoring and pulmonary involvement patterns in patients
with confirmed covid-19 pneumonia between with and without the RMD. We hypothesized that the CT severity
scores are higher and intensive care unit (ICU), hospitalization requirements are higher in RMD patients than

non-RMD covid-19patients.

Materials and Methods

Patient Selection

In this retrospective study, patients who were diagnosed with covid-19 at our hospital in a five months period

between March-July 2020 were reviewed. Real-time reverse transcription-polymerase chain reaction (RT-
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PCR) tests for nasopharyngeal/oropharyngeal swabs specimens were used for the diagnosis of covid-19.
Medical histories, demographic characteristics, the requirement of hospitalization or not (if yes, length of stay),
medication, and the severity of radiological involvement were recorded. Patients were divided into two
categories according to the presence of a history of rheumatic musculoskeletal diseases (RMD/non-RMD).
Outpatients and the one(s) that did not require antiviral therapy were classified as mild, hospitalized patients

as moderate, and those in need of an intensive care unit as severe disease.
Radiological Evaluation

Radiological assessment of patients included unenhanced Chest CT imaging with covid-dedicated scanning
protocols in two scanners (128-MDCT Siemens Somatom Definition; 16-MDCT Toshiba Alexion): supine, end-
inspiration acquisition; slice thickness, 1.0-1.5 mm; tube voltage, 120 kV; tube current, 200-300mAs;
multiplanar reconstructions with mediastinal and lung parenchymal windows settings. All images were
evaluated by one European board-certified radiologist with five years of experience and one radiologist with
29 years of experience separately. Radiologists were blinded to clinical data, and discrepancies were resolved
with consensus. Multifocal ground-glass opacities (GGO), consolidation, GGO with superimposed consolidation,
consolidation predominant pattern, crazy paving pattern, and melted sugar sign were considered as typical;
pleural and/or pericardial effusion, cavity, pulmonary nodule, nodular pattern, lymphadenopathy,
peribronchovascular distribution, halo and/or reverse halo sign, three-in-bud sign, bronchiectasis, airway
secretions, pulmonary emphysema, pulmonary fibrosis, isolated pleural thickening, and pneumothorax were
considered as atypical findings for covid pneumonia.8 Patients were categorized as “normal”, “typical for covid”,
“atypical for covid” and “not covid”. A scoring system for typical and atypical categories similar to the Xie et al.
was used; each lung was divided into three zones bordered by the levels of the carina and the inferior
pulmonary veins.? Each zone was scored according to the involvement ratios; 0 for 0% involvement, 1 for <25%
involvement, 2 for 25-49% involvement, 3 for 50-74% involvement, and 4 for %75 involvement. A total score
between 0 and 24 was obtained per patient. Radiological severity scores were then sub-grouped into mild (1-
8), moderate (9-16), and high severity (17-24) classes.? These classes were considered as radiological severity
of covid-pneumonia, hence correlated with the presence of rheumatic disease, the use of immunosuppressive
medication, and clinical severity of the disease. Severity scores were not calculated for “normal” and “not covid”

categories; hence they were not correlated with clinical features.
Statistical Analysis

Data analysis was performed by using IBM SPSS Statistics version 17.0 software (IBM Corporation, Armonk,

NY). Continuous variables were expressed as mean *SD. Student t-test was used for demographic and
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continuous variables. Categorical variables were presented as the number and percentage. Categorical

variables were

Results

In our cohort, a total of 342 patients were found to have the diagnosis of covid-19 within the timeframe of this
study. The patients were aged between 47 and 83 years. Of the 342 PCR confirmed covid-19 patients, 164
(47.95%) were men and 178 (52.04%) were women. RMD represents 2.63% (n=9) of all the confirmed covid-
19 patients admitted to our hospital within the timeframe of this study. Five female and one male patient had
a history of Rheumatoid Arthritis (RA); 1 female patient had a history of RA+SjS (Sjogren Syndrome); 2 female
patients had a diagnosis of gout. Hypertension was the most prevalent concomitant disease (4 out of 9). In
order of frequency, hypertension, diabetes mellitus, and congestive heart failure were the most common
concomitant co-morbidities. Four patients had stopped their anti-rheumatic medication several years ago,
while the other five patients were already receiving their medications. Three patients were receiving
conventional synthetic (cs-), whereas no patient was priorly receiving biological (b-) disease-modifying anti-
rheumatic drugs (DMARDs). Demographic data, medical histories, RMD types, previous medications, and co-

morbid diseases of the patients are summarized in Table 1.

Covid-19 manifestations, hospitalization/ICU requirements, length of hospital stay, radiological-clinical
severity, medications they received during this period, and the outcome are summarized in Table 2.
Methylprednisolone 4 mg was continued to be administered in case-3 and case-9. All of the patients
temporarily withdrew DMARD medication during the entire hospitalization. Eight of the nine patients with
RMD (7 with CT-confirmed covid-19 pneumonia and 1 with a normal chest CT scan) required hospitalization
(88.90%), and five of them had transferred to ICU due to severe respiratory complications (55.60%). Three of
the patients in ICU have died; case-1 had CHF, and chest CT findings were compatible with mild pulmonary
involvement, whereas the latter two cases (cases-5 and 6) were of severe and moderate involvement,

respectively. Five patients were discharged from the hospital, and none of them required re-hospitalization.

The RMD patients were significantly older and the female gender was significantly higher than non-RMD
patients. Although there was no significant difference in hospitalization and length of stay at the hospital; the
mean length of stay and hospitalization frequencies were higher in the RMD group than the non-RMD group.
ICU requirement and mortality were significantly higher in the RMD group (p=0.002 and 0.036, respectively).

The comparison of variables between groups was summarized in Table 3.

Radiological evaluation of the novel-coronavirus disease was performed based on the Chest CT findings. Sixty

patients who did not obtain chest CT at hospital admission were not included in the analysis. A total of 402 CT
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scans belonging to the remaining 282 patients were retrospectively evaluated (Figure 1). All patients with RMD
had chest CT. Seven of them had typical; 2 of them had atypical covid-19 pneumonia findings at chest CT. Chest
CT severity scores were calculated for a total of 7 RMD and 166 non-RMD patients within “typical for covid”
and “atypical for covid” groups. Although the mean chest CT severity score of RMD patients was found to be
higher than non-RMD patients, the difference did not reach the statistical significance level (p=0.081). Amongst
the severity score calculated for seven RMD patients, radiological and clinical severity correlate only in two

patients (2/7, 28.6%).

Typical and atypical CT features for covid-19 pneumonia were evaluated separately in both groups of patients.
Multifocal GGOs and crazy paving patterns are the most common typical findings seen in more than half of the
patients in both RMD and non-RMD groups (figure 2). On the other side, atypical CT features for covid are found
to be seen more commonly in rheumatic patients; eight of the nine RMD cases compared to only 102 of the 273
non-RMD patients have at least one atypical feature. Peribronchovascular distribution of GGOs, pulmonary
nodule, and isolated pleural thickening are the most common atypical CT features in both groups (figure 3).

The distribution of CT results and features among RMD and non-RMD patients were summarized in Table 4.

342 PCR(+)
patients
I
[ ]
9 rheumatic 333 non-
atlonts rheumatic
; patients
9 patients with 273 patients
CT scan with CT scan
I
| |
2 NOT COoVID 7 COVID ‘ 107 NOT COVID 166 COVID
(normal/non- (typical/atypical (normal/non- (typical/atypical
covid CT) cT) covid CT) cT)
Figure 1. Study flow-chart
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Figure 2. Typical CT findings for covid-19 pneumonia. Multifocal ground-glass opacities (circles) are
demonstrated in a 68-years old female RMD patient (2a). A crazy paving pattern (rectangles) formed by
ground-glass opacities with superimposed interlobular septal thickening and intralobular septal thickening is
shown in a 73-years old male non-RMD patient (2b).
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Figure 3. Atypical CT findings for covid-19 pneumonia. Peribronchovascular distribution of ground-glass
opacities (circles) and vascular enlargement (thick arrow) is demonstrated in an 83-years old female RMD
patient (3a). Isolated pleural thickening (thick arrow) and pulmonary nodule (circle) are shown in a 62-years
old female non-RMD patient (3b).
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Table 1. Demographic Data and Medical History of Patients with Rheumatic Musculoskeletal Diseases

Rheumatic | course of | Co- Rheumatic
Cases | Age | Gender X Rheumatic | morbid . . Additional medicine
disease - . medicine
disease diseases
Rivaroxaban
1 79 F RA 8 years CHF, AF None Metoprolol
Furosemide
Ranolazine
2 83 F Gout 8 years CAD, CHF | None Acetylsal.lcyllc acid
Furosemide
Atorvastatin
Leflunomide 10mg/d | Gliclazide
3 62 F RA 2 years HT, DM Methylprednisolone Perindopril
4mg/d Vildagliptine
Olmesartan
4 77 F RA 6 years HT, CAD None Metoprolol
Clopidogrel
HCQ 2x200 mg
Prednisolone 5 mg/d
5 66 ¥ RA >8 years i Azathioprine 150 i
mg/d
Rosuvastatin
Nebivolol
Clopidogrel
HT, DM, Colchicum Dyspert Sitagliptin
6 | 64 F Gout 3 months CAD 1e/d Metﬁormin
Insulin aspart
Losartan potassium+
Hydrochlorothiazide
7 47 F RA, SjS 3 years - None -
8 67 M RA >8 years - l;/liflgquépredmsolone -
Methylprednisolon 4
9 68 F RA >8years HT mg/d Methotrexate Perindopril/indapamide
15 mg/week

(F: Female, M: Male, RA: Rheumatoid Arthritis, SjS: Sjogren’s Syndrome, CHF: Congestive heart failure, AF: Atrial
fibrillation, CAD: Coronary artery disease, DM: Diabetes Mellitus, HT: Hypertension)
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Table 2. Clinical Characteristics of Patients with Rheumatic Musculoskeletal Diseases

During Covid-19

Infection
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9
Covid-19
manifestat Dyspnea, Asympto Fever Diarrhea Dyspnea l.:ever, Fever: Fever Asympto
ions Fever matic Diarrhea anosmia matic
RT-PCR + + + + + + + + +
Clinical S. Severe Severe Moderate Mild Severe Severe Mild Severe Moderate
v
E
= . . . 19 12 16 .
b
% 5 (mild) N/A 7 (mild) 6 (mild) (severe) (moderate) N/A (moderate) 5 (mild)
2
IS
=4
- R N R ® X
E g £ £ £ ¢ £ gé £
; S o S < [S— o = o ©
Eef | gE | B gEE 25 . S 2 3
2900 éx = = é’t:%:,: §§> = R =
558 T T3 F2EET| ®2d 2 S E Bl
‘EEO S & S8 5 0"882 228 g < O c g
SS8 =3 =52 o = RES =3z = T.JE =2
5L E =5 £E° 2 S < | 225 S £Z £ 2
E.Em _2:: = 9 s jas] _2®~> 20; 8 = =i
SSE g = EZTS ESEE| EZs > S = ES
T 2T ERS STk 8% 88 8T a S 3 o =
= w S 8 D = 3 RS- ° & T s &
=} ~ o= o wn @ 2 o »w O O »w o © = % «
E=RNC) oF & c & © a © a5 o ak I ©
SE3 cs& o= oK oE = o ge o
SEZ T o = =1 =} I 3z £
SRR T == = 25
=28
=
S
¥=
g
E YES YES YES YES YES YES NO YES YES
‘s
v
o
==
Length of 30d 33d 13d 2d 9d 6d . 9d 4d
Stay
ICU
- YES YES NO NO YES YES NO YES NO
Admission
Outcome Deceased Recovery Recovery Recovery Deceased Deceased Recovery | Recovery | Recovery
(Clinical/Radiological S.: severity, RT-PCR: Reverse transcription-polymerase chain reaction, HCQ:

Hydroxychloroquine, LMWH: Low molecular weight heparin, ICU: Intensive care unit, d: days)
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Table 3. Comparison of Radiological and Clinical Severity Between Patients with and without Rheumatic

Musculoskeletal Diseases

RMD Non-RMD value
(n=9) (n=273) p
Age(mean +5D) 68.32 +10.31 47.74 £ 19.22 0.001"
Male/Female (n) 1/8 129/144 0.041™
Mean Severity Score "
(MSS) (mean +SD)*** 105,71 6.25+4,01 0.081
Hospitalization (n, %) 8 (88.89%) 184 (67.40%) 0.280**
ICU (n, %) 5 (55.56%) 30 (10.99%) 0.002™
Mean Total
LOS (days) (mean 13.20£11.23 8.17+8.02 0.168"
i_SD)****
Exitus (n, %) 3 (33.33%) 22 (8.06%) 0.036™

(RMD: Rheumatic musculoskeletal diseases, LOS: Length of Stay, ICU: Intensive care unit)

* Student t-test,

** Chi-square test

*¥* Severity scores were only calculated in “typical for covid” and “atypical for covid” groups (RMD=7, non-
RMD=166)

*#+* Length of Stay (days) was calculated for hospitalized patients (RMD=8; non-RMD=184)

Table 4. Covid-19 Related Chest CT Features of Patients with and without Rheumatic Musculoskeletal Diseases

RMD Non-RMD
(n=9) (n=273)
Normal 1(11.11%) 94 (34.43%)
CT Typical for covid 6 (66.67%) 142 (52,02%)
Findings | Atypical for covid 1(11.11%) 24 (8.79%)
Not covid 1(11.11%) 13 (4.76%)
Multifocal GGOs 7 (77.78%) 127 (46.52%)
Typical CT
Features | Crazy paving pattern 5 (55.56%) 82 (30,04%)
for Covid-
19 GGO superimposed o o
with consolidation 4 (44.44%) 79 (28.94%)
Atypical Peribronchovascular 5 (55.56%) 54 (19.78%)
CT distribution of GGOs
Feat
fo‘:,acz‘l: :_ Pulmonary nodule 4 (44.44%) 49 (17,95%)
19 Isolated pleural o o
thickening 4 (44.44%) 75 (27.47%)

(RMD: Rheumatic musculoskeletal diseases, GGO: Ground glass opacity)
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Discussion

In the relevant study, we aimed to evaluate the pulmonary involvement patterns on chest CT in patients with
covid-19 infection concomitant with RMD. Secondly, we purposed to compare the chest CT scores,
hospitalization, ICU requirement, and mortality of RMD and non-RMD covid-19 patient groups. We reported
nine patients with RMD; 7 RA, and two gout arthritis. Of the nine patients with RMD, only one of them was male,
whereas the male and female distribution was nearly equal in the whole study population, similar to prevalence
reports of previous studies.10 Hospitalization and chest CT severity scores did not differ among RMD/non-RMD
groups, while ICU transfer and mortality rates were higher for patients with RMD than the non-RMD group.
Pulmonary involvement patterns on chest CT examination were different between RMD and non-RMD groups
regarding atypical CT features for covid-19 pneumonia that is more common in the former one. On the other
hand, multifocal GGOs, crazy paving patterns, and GGOs with superimposed consolidation are commonly seen

as typical features that are equally seen in both groups.

RA and most of the RMD are known to be associated with the increased risk of respiratory infection and its
complications, including viral diseases such as influenza and herpes zoster virus.11-13 The increased risk of
infections is related to disease activity, disease damage, co-morbidity, and treatment.’3-1> On the other hand,
there has been no evidence that the risk of respiratory or life-threatening complications from covid-19 is
increased in patients with RMD.1617 Reports indicate that the prevalence of covid-19 infection is similar to the
general population in patient groups with RMD.1819 Similar to the previous reports, RA was found to be the
most common RMD in our study group.!” We have found its prevalence was 2.63% among patients with covid-
19 infection, which is higher than the estimated prevalence of RA in our country (0.56%) but similar to the
RMD prevalence reported by D’Silvia.2021The overestimated the prevalence of the patients with RMD within
the covid-19 infected patient group might support the possible facilitative effect of rheumatic diseases
regarding covid-19 infection. Similarly, the significantly higher age in RMD patients than the non-RMD group
may be related to the higher ICU requirement and the increase in mortality, but the number of patients is

insufficient for these comments.

Results regarding the severity and course of covid-19 in people with RMD differ due to the genetic background
of study populations, methodology, applied treatments, co-morbidities, disease activities, and undoubtedly the
progress of the pandemic. Fredi et al. had compared covid-19 infected patients with RMD with age, gender-
matched patients without RMD (n=117) and found no difference regarding the disease symptoms, length of
stay in the hospital. The authors reported that poor clinical outcome is related to age and the co-morbidities
rather than the presence of RMD.!7 Similar to our results, D’ Silva et al have reported a higher percentage of
ICU requirement in their study population.?! Although it’s not statistically significant, the rate of hospitalization

in the RMD group is higher than the non-RMD group (88.8%-67.4%, respectively; p=0.280) in our study. Cheng

Ankara Med J, 2021;(3):454-470 // @ 10.5505/am;j.2021.02223
464



ANKARA
MEDICAL

et al. reported one of the first reports about RMD cases with covid-19 which were all hospitalized.3 Moreover,
as a result of the dynamic pandemic process, the hospitalization criteria have been updated along with the
spread of the disease and the health care policies. In our study, the mortality rate was found to be ~1/3, which
is higher than the previous reports.2122 By all odds, it is not possible to isolate RMD from age and other co-
morbid diseases with our sample size. Further studies with large cohorts should be required to assess the

independent risk and severity of covid-19 infection for RMD.

Covid-19 infection possesses an exaggerated immune system response and cytokine storm resulting in a series
of severe respiratory and life-threatening complications. Hence, it is not surprising that the patients receiving
b-DMARDs or cs-DMARDs are not at higher risk than the overall general population.1®¢ Nevertheless, a recent
meta-analysis has shown that patients on b-DMARD treatment have a higher risk of infection than those on cs-
DMARD.23 In our case series, three patients were receiving cs-DMARDs and none with b-DMARDs. The severity
of the disease was severe in one of them, who is eventually died in ICU. The other two patients had mild-
moderate clinical and radiological severity and were discharged after treatment. Due to the low number of
patients, we cannot state comment on the medication's effect on the covid-19 disease severity and prognosis.
As seen in Table 2, all patients received HCQ treatment. Although chloroquine (CQ) and hydroxychloroquine

(HCQ) have been suggested as potential antiviral agents in covid-19, both are not superior to standard care.1*

Chest X-ray (CXR) is an essential diagnostic tool in pulmonary disorders. Nonetheless, a chest CT scan is
recommended in the covid-19 guidelines in patients with multiple symptoms or co-morbidities.2* Practically, a
CT scan of the chest, which is the best diagnostic imaging modality in covid-19 related pneumonia (Lie Bingjie
et al.), has become the best available diagnostic tool in covid-19 pandemics.2® Yet, few papers in the literature
evaluate the covid-19 infected patients with RMD, mostly only with CXR. Fredi et al. had scored CXR of covid-
19 infected patients with RMD in their case-control study.!” They have concluded that pulmonary involvement
does not differ according to RMD in covid-19 infected patients. Since GGOs are mostly undetectable on CXR,
this conclusion may not be sufficient without an evaluation with chest CT. Similarly, in studies of Borghesi et
al. and Acharya et al,, chest CT was found to be superior to CXR in the diagnosis of covid-19 pneumonia.26 27
Moreover, lung complications are common in RMD and mostly cause different patterns of interstitial
pneumonia (IP).28 Thin slice high-resolution CT imaging is the imaging method of choice in the diagnosis of
interstitial lung diseases (ILD).2? Even though a CXR has abnormal findings, it may not be enough to
differentiate covid-19 pneumonia from ILDs. Furthermore, radiologists’ evaluation of chest CT scans of
rheumatic patients, especially with an unknown history of lung involvement, might be challenging. The baseline
ILD pattern can hide or replace covid-19 pneumonia-related findings or might worsen the severity of the lung

involvement in covid-19 infected patients with RMD.
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Radiological findings in patients with RMD might differ from non-RMD ones. This study has shown that most
common CT findings “typical for covid” pneumonia does not differ from non-rheumatic ones. Multifocal GGOs
followed by a crazy-paving pattern, and GGOs with superimposed consolidation were depicted as the most
common CT features in both groups of patients. Although there are only a few articles evaluating patients with
RMD for covid-19 pneumonia, this finding has been supported in the study of Ye C, et al.22 On the other hand,
we have found a higher incidence of atypical CT features for covid-19 in patients with RMD compared to non-
RMD ones. Peribronchovascular distribution of GGOs, isolated pleural thickening, and pulmonary nodules were
the most common atypical CT features in both groups. The reason for this could be that the involvement of the
lungs is due to the chronic inflammatory nature of the RMD. This idea had also been supported in the study of

Ye C, et al.22 with the emphasis on the possibility of interstitial lung disease development in the feature.

It has been an important approach during the covid-19 pandemic to evaluate and report the ratio of pulmonary
parenchymal involvement. We have conducted a semi-quantitative evaluation for CT-scoring, but our results
did not fit well with clinical severity indices. Tekcan et al. had explained, partly, this difference with an emphasis
on the effect of multifactorial parameters, including but not only the percentage of parenchymal involvement
on initial chest CT examination on prognosis.30 Moreover, severity scores of covid-19 pneumonia did not differ
among RMD and non-RMD patients in our study. Still, the difference between mean scores might indicate more

severe disease progression in patients with rheumatic musculoskeletal diseases.

The small number of RMD patients we detected in our screening greatly limits our data to generalize. We
couldn't be able to report the most recent disease activity and previous interstitial lung disease status of our
patients. However, we know that 4 of 9 patients were not under any treatment for RMD. This may be one of the
reasons, though not all, for our overestimated prevalence of RMD among our cohort. Inevitably, up-to-date
reports documenting the covid-19 disease with the co-morbidity of RMD were all case reports or
retrospectively designed studies which is the sole option under pandemic conditions. Therefore, these findings

should be verified with larger cohorts.

Patients with RMD should be handled as a special patient population regarding chronic systemic inflammation
and wide use of anti-inflammatory drugs. It should be kept in mind that these features might affect the
diagnostic processes as well as the clinical progress of covid-19 infection. In future studies, a detailed
examination of semi-quantitative chest CT involvement patterns in patient populations, such as RMD, will

contribute to the literature with a unique nature.
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Amag: Bozulmus glukoz toleransi (BGT) olan hastalarda manyetik rezonans goriintilleme (MRG) ile MRG-
perfiizyon ile miyokardiyal kan akimi degerlendirildi. Mikrovaskiiler obstriiksiyon varlig1 ve iskemik kalp
hastalig1 siklig1 arastirildi.

Materyal ve Metot: Calismamiza IGT'li 20, tip 2 diabetes mellituslu (DM) 16 hasta ve normal MR bulgulari olan
15 hasta dahil edildi. Tiim hastalar supin pozisyonda 1.5 Tesla MR ile viicut koili kullanilarak muayene edildi.
i1k olarak, duvar hareketlerini gérmek, duvar kiitlesini ve sol ventrikiil ejeksiyon fraksiyonunu hesaplamak icin
B-TFE sine sekanslari elde edildi. Daha sonra diger kardiyak miyokard hastaliklarini dislamak i¢in "siyah kan"
T2 agirlikh ve STIR sekanslar1 alindi. 1k gegis perfiizyonunu degerlendirmek igin 0.2 mmol/kg Gd-DTPA'nin
intravendz uygulanmasiyla bazal, midventrikiiler ve apikal kisa aks sekanslari elde edildi. Ardindan "inversiyon
recovery GRE" sekansi ile enjeksiyondan 10 dakika sonra ge¢ opaklanma bulgulari elde edildi.

Bulgular: Miyokard dokusunda ilk gecis perfiizyonunda tepe kontrastlanma ve birikmis kontrastlanma
arastirildiginda, BGT ve tip 2 DM'li olgularda benzerlik saptandi. Ancak saglikli kontrol grubuna gére anlaml
farkhliklar tespit edildi. ilk gecis perfiizyonunda; kontrast madde gelme zamam ile miyokard dokusunda
kontrast madde artisinin tepe noktasi karsilastirildiginda, bu gruplar arasinda fark goriillmedi. Ayrica sol ve sag
ventrikiil sistolik fonksiyonlar1 gruplar arasinda benzerdi.

Sonug: BGT'li olgularda miyokardiyal mikrovaskiiler dolasim bozukluklar1 koroner arter hastalig1 olmaksizin
erken evrelerde ortaya ¢ikabilir. Bu tiir vakalarda kardiyak MRG 6nemli bir se¢im olabilir.

Anahtar Kelimeler: Manyetik rezonans goriintilleme, miyokardiyal mikrovaskiiler dolasim bozuklugu,
bozulmus glukoz tolerans.

Abstract

Objectives: Myocardial blood flow was evaluated with magnetic resonance (MR) perfusion in the patients with
impaired glucose tolerance (IGT), and the existence of microvascular obstruction and risk for cardiac diseases
were researched. In addition, the wall motion, wall mass (gram), and viability of the left ventricle, and the
systolic function of both ventricles were evaluated.

Materials and Methods: Twenty patients with IGT, 16 patients with type 2 diabetes mellitus (DM) and 15
patients with normal MR findings were included in our study. All patients were examined in the supine position
using a body coil with 1.5 Tesla MR. Firstly, images B-TFE cine sequences to see the wall motions, calculate the
wall mass and the left ventricular ejection fraction. "Black blood" T2-weighted and STIR sequences were then
taken to exclude other cardiac myocardial diseases. Basal, midventricular, and apical short-axis sequences
were obtained by intravenous administration of 0.2 mmol/kg Gd-DTPA to evaluate first-pass perfusion. And
late opacification findings were obtained 10 minutes after the injection with the "inversion recovery GRE"
sequence.

Results: When peak enhancement and accumulated enhancement in the first pass perfusion of myocardial
tissue were investigated, the similarity was found in cases with IGT and type-2 DM. However, significant
differences were found compared to the healthy control group. In the first pass perfusion; When contrast agent
arrival time and the peak of contrast agent increase in myocardial tissue were compared, no difference was
observed between these groups. In addition, left and right ventricular systolic functions were similar between
groups.

Conclusion: In the cases with IGT, myocardial microvascular circulation disorders can emerge in early phases
without the presence of coronary artery disease. In these kinds of cases, cardiac MRI can be an important
choice.

Keywords: Magnetic resonance imaging, myocardial microvascular circulatory disorder, impaired glucose
tolerance.
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Introduction

Diabetes Mellitus (DM) is an important risk factor for cardiovascular diseases. Silent myocardial ischemia,
painless myocardial infarct (MI), and heart failure are more common in diabetic patients when compared to
the normal population. DM increases morbidity and mortality by facilitating atherosclerosis with several
mechanisms.! The patients with impaired glucose tolerance (IGT) are accepted as prediabetic patients, and it
was established that the risk of coronary artery disease (CAD) is increased in these patients with coronary
angiography.2 3 4 The first finding of CAD is macrovascular obstruction, and this can not be demonstrated with
coronary angiography. The microvascular obstruction could be evaluated by cardiac magnetic resonance (MR)
imaging with the "first pass" perfusion technique, and as we know, there is no published paper about the

evaluation of microvascular obstruction in patients with IGT.>-7

In this study, the existence of a microvascular obstruction and the risk for cardiac diseases are searched by

evaluating the microvascular blood flow with cardiac MRI in patients with IGT.

Materials and Methods

Study Groups

Forty-three patients who had not any known coronary artery disease, dyspnea, hypertension, or abnormal ECG
findings were referred for cardiac MR imaging from endocrinology to radiology department, one obese patient
and three patients with claustrophobia were excluded from the study, and three patients did not accept MR
imaging. Patients' HbAlc levels, blood pressures, and blood lipid levels were reviewed from past records, and
patients with normal values were included in the study. No abnormal findings were found in the

echocardiographic examinations of the patients.

Eventually, 16 diabetic patients and 20 patients with IGT were included in the study. For the control group, 15
normal patients who had cardiac MRI for different indications were included. Twelve of the patients with IGT
were men, and 8 of them were women; 10 of diabetic patients were men, and 6 of them were women, 9 of
control group patients were man and 6 of them were women. The smoking history was asked of the selected

patients.
MRI protocol

All of the patients were examined in the supine position by using a body coil (SENSE body coil) with 1.5 Tesla
MRI (Philips Achieva, Philips Medical Systems, Best, The Netherlands). The contrast material administration
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was done via the right antecubital vein in all study patients. 25 mg beta-blocker (Beloc, metoprolol) was given
to the patients in whom heart rate was >80 beats/min before the examination. The heart rate, ECG, and

respiration of patients were observed during the process. 8°

First, reference images in axial, coronal, and sagittal planes were obtained by the Balanced Turbo Field Echo
(B-TFE) sequence. A parallel imaging technique was used for all sequences. The long and short axis of the left
ventricle and four-chamber cine images were achieved with ECG triggered and breath-hold B-TFE sequence
(TR/TE: 3.2/1.6 flip angle: 60° ) to see the wall motions and to calculate the wall mass and ejection fraction.
Then, "black blood" T2 weighted (TR/TE: 2000/60, flip angle: 90°) and STIR (TR/TE: 2000/60, flip angle: 90°)

sequences were obtained to exclude the other cardiac myocardial diseases.

ECG-triggered and breath-hold "balance" TFE (TR/TE: 2.4/1.2 flip angle: 50°) sequence was obtained by
administration of 0.20 mmol/kg Gd-DTPA intravenously to evaluate the first-pass perfusion. Long and short-
axis images of basal, midventricular, and apical segments were achieved with ECG-triggered and breath-hold
inversion recovery GRE sequence by selecting the optimal "time of inversion" (TI: 220-300ms) of each patient

10 minutes after the injection to suppress the myocardial signals.510.11
Data analysis

The MR images were transferred to the work station (Philips View Forum Extended MR Workspace), and
analytic processes were done with the "Cardiac MR Package" program. The values of EF, SV, cardiac output,
cardiac index, and wall mass of left ventricle were obtained by drawing the endocardial and epicardial contour

manually on left ventricle short-axis cine images and by analyzing the results automatically (Figure 1).

The values of end-diastolic volume, end-systolic volume, and EF of the right ventricle were obtained by drawing
the endocardial contour manually on the four-chamber images and by analyzing the results with the ALEF
(Area Length of EF) technique automatically. The viability, cine images, and first-pass perfusion images were
evaluated with the short axis 18 segments (left ventricle basis 6, midventricular six, and apical 6) (Figure 2 and
3). The inner and outer parts of each segment were evaluated one by one. The values of time to arrive, time to

peak, peak enhancement, and accumulated enhancement were measured quantitatively (Figure 4).
Statistical Analysis

The demographic features of the patients were summarized with fundamental statistics. Mean and standard
deviation values were used for numerical parameters, and if necessary, minimum and maximum values were

also used. Categorical variables were indicated with the number and percentage of the patients.
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P < 0.05 was accepted as statistically significant. The statistical analysis was made with the "SPSS 16.0"

program.

Post-hoc analysis

Kolmogorov-Smirnov test was used to determine the distribution of continuous variables, ANOVA test was
used to compare the parameters which show a normal distribution, and posthoc Tukey test was used for
secondary comparisons. Cross-table statistics were used for the comparison of categoric variables (Chi-square

and Fischer tests).
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Figure 1. a, b. Contour detection of the left ventricle at systolic and diastolic phase, c. systolic function curve
of the left ventricle, d. the values of systolic functions and the wall mass of the left ventricle.
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Figure 2. Midventricular perfusion of the
healthy individual. (Blue color indicates the
perfusion restriction. The red and yellow
colors represent normal and near-normal
perfusion.) Blue color coding was not seen
due to the normal perfusion.
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Figure 4. The contrast-time
graphic of myocardial tissue on the
first pass perfusion examination.

Results

Cardiac MR examination was performed on 20 patients with IGT, 16 diabetic patients, and 15 normal
individuals successfully. The mean age was 53.90+7.25 in patients with IGT, 51.69+8.81 in diabetic patients,
and 48.60+6.76 in the control group, respectively. The mean BMI value was 29.65+4 in patients with IGT,
30.1943.51 in diabetic patients, and 30.34+3.07 in the control group, respectively. Male patients consist of
60.78 % (n=31) and female patients consist of 39.22 % (n=20) in study group. The smoking rate was 25% in
patients with IGT, 31.25 % in diabetic patients, and 20% in the control group, respectively.

There was no statistically significant difference in terms of the mean age between the groups (p=0.138). The
groups were similar in terms of gender distribution (p=0,986). There was no significant statistical difference
between the groups in terms of smoking rates (p=0.771). The groups were similar in terms of the mean BMI

(p=0.835) (Table 1).
The Value of Peak Enhancement at First Pass Perfusion

When the values of peak enhancement of contrast material at myocardium were evaluated after the first pass

perfusion study of the patients, the cut-off signal value was detected as 418s by using the ROC analysis.
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When the inner part measures of the apical wall of the patient groups were compared, 6.66% of 120 segments

were below the normal values in the IGT group, and this ratio was 6.25% of 96 segments in the DM group.

Table 1. The demographic features of groups (data: mean * the standard deviation, percent of the case)

IGT DM Control group p
Age 53.90+7.25 51.69+8.81 48.60+6.76 0.138
Gender
(man/woman) 12/8 (60/40) 10/6 (62.50/37,50) 9/6 (60/40) 0.986
Smoking
(smoker,/non-smoker) 5/15(25/75) | 5/11(31.25/68.75) 3/12 (20/80) 0.771
BMI 29.65+4 30.19+3.51 30.34+3.07 0.835
Table 2. Comparison of peak enhancement of myocardium (data; percent of the case)
IGT DM The control p
group
Inner apical Wall 112/8 90/6 90/0 I(;’(T}'T{)Cl\:g%?gz
(normal/patient) (93.33/6.66) (93.75/6.25) (100/0) DM-C=0.029
Outer apical wall 114/6 88/8 90/0 I?(T}TDCIS%%B
(normal/ patient) (95/5) (91.66/8.33) (100/0) DM-C=0.007
Inner midventricular wall 112/8 91/5 90/0 I(;ETDCI\:;%?;)Z
(normal/ patient) (93.33/6.66) (94.79/5.20) (100/0) DM-C=0.029
Outer midventric. wall 120/0 96/0 90/0 1.000
(normal/ patient) (100/0) (100/0) (100/0) '
Inner basal wall 110/10 88/8 90/0 I?ETP(;I\:SloggO
(normal/ patient) (91.66/8.33) (91.66/8.33) (100/0) DM-C=0.007
Outer basal wall 110/10 90/6 90/0 I(I;(T;'T{)Cl\fg%ggl
(normal/ patient) (91.66/8.33) (93.75/6.25) (100/0) DM-C;O-029

There was not an abnormal value in any segments of the control group. The difference between the control
group and patient group, including DM and IGT groups, was statistically significant since there was not any

statistical difference between IGT and DM groups (p=0.011, p=0.029).

There was also not a significant statistical difference between IGT and DM groups in terms of the outer part
values of apical walls (p=0.323). The abnormal values of IGT and DM were higher than those of the control

group significantly (p=0.039 and p=0.007, respectively).
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There was not any statistical difference between IGT and DM groups in terms of the inner part values of
midventricular walls since the difference between both of these groups, and the control group was statistically
significant (p=0.011 and p=0.029, respectively). There was not any statistically significant difference between

the groups in terms of the outer part of the midventricular walls (p=1.000).

When the inner part values of basal walls were evaluated, there was not a significant statistical difference
between BGT and DM groups since the difference was statistically significant between both these groups and
the control group (p=0.006 and p=0.007, respectively). There was also not any significant statistical difference
between the IGT and DM groups in terms of the outer part values of the basal walls since the difference between

both these groups and the control group was statistically significant (p=0.006 and p=0.029) (Table 2).
The Value of Accumulated Enhancement at First Pass Perfusion

When the values of peak enhancement of contrast material at myocardium were evaluated after the first pass
perfusion study of the patients, the cut-off signal value was detected as 2412s by using the ROC analysis. When
the inner part measures of the apical wall of the patient groups were compared, 6.70% of 120 segments were
below the normal values in the IGT group, and this ratio was 6.20% of 96 segments in the DM group. There was
not an abnormal value in any segments of the control group. The difference between the control group and
patient group, including DM and IGT groups, was statistically significant since there was not any statistical

difference between IGT and DM groups (p=0.011, p=0.029).
The Value of Accumulated Enhancement at First Pass Perfusion

When the values of peak enhancement of contrast material at myocardium were evaluated after the first pass
perfusion study of the patients, the cut-off signal value was detected as 2412s by using the ROC analysis. When
the inner part measures of the apical wall of the patient groups were compared, 6.66% of 120 segments were
below the normal values in the IGT group, and this ratio was 6.25% of 96 segments in the DM group. There was
not an abnormal value in any segments of the control group. The difference between the control group and
patient group, including DM and IGT groups, was statistically significant since there was not any statistical

difference between IGT and DM groups (p=0.011, p=0.029).

There was also not a significant statistical difference between IGT and DM groups in terms of the outer part
values of apical walls (p=0.323). The abnormal values of IGT and DM were higher than those of the control
group significantly (p=0.039 and p=0.007, respectively).

There was not any statistical difference between IGT and DM groups in terms of the inner part values of

midventricular walls since the difference between both of these groups and the control group was statistically
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significant (p=0.031 and p=0.014, respectively). There was not any statistically significant difference between

the groups in terms of the outer part of the midventricular walls (p=0.561).

When the inner part values of basal walls were evaluated, there was not a significant statistical difference
between IGT and DM groups since the difference was statistically significant between both these groups and
the control group (p=0.021 and p=0.002, respectively). There was also not any significant statistical difference
between the IGT and DM groups in terms of the outer part values of the basal walls since the difference between

both these groups and the control group was statistically significant (p=0.005 ve p=0.003)

Since there was not any significant difference between IGT and DM groups in terms of the outer part values of
the basal wall, there was a statistically significant difference between the control group and both of those

groups (Table3).

Table 3. Comparison of the accumulated contrast amount values (data, percent of case)

IGT DM The control p
group

ooyt vl 11z o0 oo | ISR
patient) (93.33/6.66) (93.75/6.25) (100/0) DM-C=0.029
Outer apical wall 114/6 88/8 90/0 I?ET Déf;%;?
(normal/ patient) (95/5) (91.66/8.33) (100/0) DM-C:O..007
Inner midventricular wall 112/8 89/7 90/0 I(;ET DCI\:;(:)gElSS
(normal/ patient) (93.33/6.66) (92.70/7.30) (100/0) DM-C=0.-014
Outer midventricular wall 118/2 92/2 90/0 0561
(normal/ patient) (98.33/1.66) (97.87/2.13) (100/0)
Inner basal wall 113/7 86/10 90/0 IGI(T;'TPC“S%;F
(normal/ patient) (94.16/5.83) (89.58/10.41) (100/0) DM-C=0:002
basal wall 101/9 67/9 90/0 | Mg coot0s.
(normal/ patient) (91.81/8.19) (90.62/9.38) (100/0) DM-C=0.003

Time to peak and time to arrive at first pass perfusion

When "time to arrival” and "time to peak” were evaluated after the first pass study of patients, there was not a

significant statistical difference between the groups.
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Delayed Enhancement

There was not any statistically significant difference between the groups in the evaluation of delayed
enhancement (10th min) by using the transmural index of the study patients. The enhancement of contrast of

more than 50% was adopted as abnormal.
The evaluation of cine images

The left ventricle EF, left ventricle SV, left ventricle cardiac output, left ventricle cardiac index, left ventricle
wall mass, right ventricle EDV, right ventricle ESV and right ventricle EF were assessed in study patients by

cardiac MR. There was not a significant difference between the groups.

Discussion

Cardiac MR examination provides a comprehensive assessment of the heart since it is non-invasive, has high
tissue contrast and spatial resolution, and has no risk of ionizing radiation exposure.l112 Cardiac MRI
examination allows the characterization of myocardial tissue, evaluation of left ventricle volume and mass, the
distinction between the infarct area and the live tissue.?! It could evaluate the transmural extension of the non-

viable tissue, regional wall motion abnormalities, and systolic diastolic wall thickness.13. 14

The first pass perfusion is important in ischemic diseases. Al-Saadi et al. studied first-pass perfusion MRI with
15 patients who had coronary artery disease and five normal individuals. According to the study results, first,
pass perfusion has high diagnostic accuracy in terms of the diagnosis of coronary artery disease.”1516 To the
best of our knowledge, there is not any published report which evaluates microvascular circulation with

cardiac MR examination in patients with DM or IGT, and our study will be the first study on this topic.?17.18

Contrast accumulation decreased in some myocardial segments that had perfusion defects due to
microvascular obstruction.”1? As a result of this condition, contrast enhancement decreased in those segments,

and peak enhancement and accumulated enhancement values were below the cut-off values.

However, perfusion defects did not affect the "time to arrival" and "time to peak” values. In our study, there
was no significant statistical difference in accumulated enhancement, and peak enhancement values between
the patients with IGT and diabetic patients since the difference was significant between the normal group and
both of those two groups. These findings indicate a perfusion defect in the early phase due to microvascular
obstruction in patients with IGT and in diabetic patients. Thus, myocardial supply could be impaired in patients
with IGT before the development of DM, and these patients should be followed up in terms of cardiac risk.

Schinner et al. performed coronary angiography in 1,394 patients without the diagnosis of DM. They identified

Ankara Med J, 2021;(3):471-483 // @ 10.5505/am;j.2021.69862
480



ANKARA
MEDICAL

coronary artery disease (CAD) in 76% of those patients. They detected DM in 15% of patients, impaired fasting
glucose (IFG) in 20% of patients, IGT in 13% of them, and both IFG and IGT in 20% of the patients. They
indicated that the risk of CAD increase with the rise of fasting and postprandial blood glucose.? Sourij et al.
performed coronary angiography in 1090 patients with the diagnosis of CAD or with suspicious CAD. Those
patients were followed up for 46 months. Three hundred ninety-four of the patients had normal glucose
tolerance, 280 of them had the diagnosis of IGT or DM during the follow-up, and 366 of those patients were
known as diabetic patients. They demonstrated that the frequency of microvascular diseases is significantly
higher in patients with DM or IGT when compared with normal individuals.3 In a prospective cohort study of
Anand et al,, 18,990 individuals were followed up in terms of cardiac risk existence during 3.5 years in 21
different countries. As a result, they indicated that 2.52 mmol/I of glucose increase in plasma increases the risk

of cardiovascular disease and death by 17%.4

Our study has some limitations. Our first limitation was the small number of patients. We could include 16
patients with DM, 20 patients with IGT, and 15 healthy individuals, and it would be proper to study with large
series. The second limitation is that we could not use stress agents because monitoring observations could not
be done. A study that was made by using stress agents would be more sensitive. Our third limitation is that
coronary artery disease was diagnosed just by the anamnesis of angina pectoris and ECG findings. Also, the left

ventricle apex could not be evaluated due to technical insufficiency, and it was excluded.

Microvascular circulation failure is developed in the early phase in patients with IGT and in diabetic patients.23
The changes of peak enhancement and accumulated enhancement which indicate the microvascular
obstruction remains parallel in patients with IGT and in diabetic patients.#1920.22 The findings of time to arrive,
time to peak, and delayed enhancement were not statistically significant in diabetic patients and in the patients
with IGT. Our study indicated that cardiovascular diseases could be seen in the prediabetic stage. Cardiac MRI
examination could be used in the assessment of microvascular obstruction when the deterioration of glucose

homeostasis begins.
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Abstract

Objectives: The aim of this study is to investigate the parameters that may contribute to the prediction of in-
hospital mortality in patients who were admitted to the emergency department with non-variceal upper
gastrointestinal system (GI) bleeding and underwent endoscopy.

Materials and Methods: Patients with non-variceal upper GI bleeding who were admitted to the emergency
department of our hospital between March 2019 and June 2021 were evaluated retrospectively. Surviving and
deceased patients were compared. To predict mortality independently, logistic regression analysis was
performed with parameters that were significant.

Results: [t was shown that there was a relationship between low albumin and T score, older age, high LDH and
higher white blood cell count, and mortality. In the ROC analysis, where the diagnostic accuracy of these five
factors in predicting mortality was evaluated, the area under the curve was calculated as 0.84.

Conclusion: The evaluation of albumin, age, T score, white blood cell and LDH together may be helpful in
predicting the in-hospital mortality of patients with non-variceal upper GI bleeding.

Keywords: Upper gastrointestinal bleeding, mortality, T score, nomogram.
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Introduction

Gastrointestinal (GI) system hemorrhages constitute a very important group of diseases because of the high
frequency of admissions to the emergency department due to it and the fact that it is associated with both
morbidity and mortality.! Among GI hemorrhages, upper GI hemorrhages are more common than lower GI
hemorrhages.? Its occurrence is twice more in men than in women, and studies report figures of 128 and 65
per 100,000, respectively.? On inspecting the causes, the most common etiology of non-variceal hemorrhages
is peptic ulcer, and gastritis, angiodysplasia, Mallory-Weiss syndrome, malignancies, and drug side effects

(vitamin K antagonists, etc.) can also be considered.3-

After evaluation in the emergency department, it is decided whether it is related to varicose veins in patients
undergoing endoscopy. Non-variceal hemorrhages also constitute an important part of GI hemorrhages. In
studies conducted to date, the patient’s age, comorbidities, the diagnosis of the underlying hemorrhagic
disease, and the drugs used have been related to the prognosis of the patient.346 It is important to predict the
course of the disease in these patients, their mortality, and future complications and inform the patients about
them for the effective investigation of the underlying disease and making decisions of follow-up in the hospital.
This will prove beneficial in guiding the clinician to predict which patient will be followed up for a short time,

which patient will need intensive care, and which patient will need a transfusion and additional treatments.

In light of this information, in this study, we aimed to analyze the clinical and laboratory parameters that can
provide information about the problems that may occur in the future in patients with upper GIS hemorrhage
who were admitted to the emergency department and investigate whether these parameters can predict the

prognosis and mortality of these patients.

Materials and Methods

Patients with non-variceal upper GI hemorrhage who were admitted to the emergency department and
hospitalized for endoscopy between March 2019 and June 2021 were evaluated retrospectively. The clinical
and laboratory data of the patients were obtained from the hospital’s registration system. During this period,
comorbidities, complete blood count parameters (leukocyte and platelet counts, hemoglobin and hematocrit
levels, etc.), biochemical markers, kidney and liver function tests, and albumin levels were recorded in patient

follow-up forms.

T-score is a clinical scoring system that includes four parameters in which the patient’s general condition, heart
rate, systolic blood pressure, and hemoglobin levels and it is previously shown to be associated with poor

endpoints in cases of upper Gl hemorrhages (Table 1).6 According to this score, a patient with a poor general

Ankara Med J, 2021;(3):484-493 // @ 10.5505/am;j.2021.62347
485



ANKARA
MEDICAL

condition, receives 1 point for each parameter and gets a minimum score of 4, whereas a patient with a good
general condition receives 3 points from each parameter and gets a maximum score of 12 points. The primary
endpoint of this study was in-hospital mortality. The deceased and surviving patients were divided into two

groups, and their parameters were compared.
Statistical analysis

All statistical analyses were performed using Stata (version 16.0 MP; StataCorp). The distribution of continuous
variables was determined using the Kolmogorov-Smirnov test. Continuous data that showed a normal
distribution were presented as mean # standard deviation, and the data without a normal distribution were
presented as median (range). Categorical data were defined as the number of cases and their percentage. The

variables with statistically significant differences and normal distribution were compared.

The Student’s t-test was used for two different groups with a normal distribution. The Pearson’s chi-square test
was used for categorical variables. A univariate logistic regression model was constructed for each variable to
show significant predictors of in-hospital causes of mortality, and then those with p<0.10 were tested using a
multivariate logistic regression model. The results of multivariate regression analysis were presented as odds

ratios of independent predictors of in-hospital mortality and their 95% confidence intervals.

Receiver operating characteristics (ROC) curve analysis was used to demonstrate the discrimination
performance of the final model. Finally, a nomogram containing significant predictors was plotted as a graph.

A p-value of <0.05 was considered significant in all the statistical analyses.

Results

During the study period, a total of 82,562 upper endoscopies (all departments including in-patients, out-
patients, and emergency department) procedures were conducted in our institute. Eventually, 489 patients
who were admitted to the emergency department and underwent endoscopy for upper GI bleeding were
included in the study. During this period, 67 patients died while being followed up in the hospital. The mean
age of the patients was 64.82+18.39 years, and 66.25% of them were male. On examining the additional
morbidities, the most common comorbidities were hypertension (45.81%), coronary artery disease (34.76%),
and diabetes mellitus (22.08%). These data are summarized in Table 2. When the surviving and deceased
patients were compared, the parameters of age, heart failure, arrhythmia, and malignancy were significantly
different between the two groups (p<0.001, p=0.007, p=0.042, and p<0.001, respectively). When the laboratory
values and T-scores were compared, significant differences were found between the two groups in terms of

urea, alanine aminotransferase, aspartate aminotransferase, gamma-glutamyl transferase, lactate
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dehydrogenase (LDH), and albumin levels; platelet and neutrophil counts; and T-scores (Table 3). According
to the multivariate regression analysis, albumin levels, age, neutrophil count, T-scores, and LDH levels were
independent predictors of in-hospital mortality (Table 4). In the ROC analysis in which the diagnostic accuracy
of these parameters in predicting mortality was evaluated, the area under the curve was found to be 0.84

(Figure 1). The new nomogram scale created using these parameters is presented in Figure 2.

Table 1. T Score parameters and scoring

Score
Clinical Parameter
1 2 3
General Condition Poor Intermediate Good
Heart rate >110 90-110 <90
Systolic blood pressure (mm/ Hg) <90 90-110 >110

Table 2. Basal characteristics and co-morbidities of the patients according to the survival status.

All Patients Survivors Non-survivors

N=489 N=422 N=67 p-value
Basal Characteristics
Age (SD) 64.82 (18.39) 63.23 (18.44) 74.47 (15.31) <0.001
Male 324 (66.25%) 283 (67.10%) 41 (61.20%) 0.350
Co-morbidities
Heart failure 55 (11.25%) 41 (9.72%) 14 (20.89%) 0.007
Arrhythmia 88 (17.99%) 70 (16.59%) 18 (26.87%) 0.042
Coronary Artery Disease 170 (34.76%) 143 (33.88%) 27 (40.29%) 0.310
Chronic Kidney Disease 51 (10.42%) 40 (9.48%) 11 (16.42%) 0.084
Cerebrovascular Disease 42 (8.58%) 35 (8.29%) 7 (10.45%) 0.560
Chronic liver disease 7 (1.43%) 7 (1.66%) 0(0%) 0.290
Hypertension 224 (45.81%) 191 (45.26%) 33 (49.25%) 0.540
Diabetes mellitus 108 (22.08%) 90 (21.33%) 18 (26.86%) 0.310
Gastritis/ulcer 32 (6.54%) 29 (6.87%) 3 (4.47%) 0.460
Chronic lung disease 48 (9.82%) 37 (8.77%) 11 (16.42%) 0.051
Malignancy 58 (11.86%) 36 (8.53%) 22 (32.84%) <0.001
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Table 3. Baseline laboratory markers of patients according to mortality

All Patients Survivors Non-survivors p-value
N=489 N=422 N=67

Urea, mean (SD), mg/dL 90.62 (63.54) 86.56 (60.72) 115.91 (74.83) <0.001
ALT, mean (SD), U/L 23.69 (38.37) 21.29 (20.85) 38.46 (89.30) <0.001
AST, mean (SD), U/L 26.41 (43.19) 23.8(24.51) 43.83 (99.71) <0.001
GGT, mean (SD), IU/L 41.26 (76.24) 35.93 (64.41) 76.28 (123.85) <0.001
Amylase, mean (SD), U/L 64.77 (34.86) 64.03 (31.55) 70.23 (53.49) 0.230
LDH, mean (SD), U/L 227.40 (143.53) 211.01 (98.44) 335.67 (283.55) <0.001
Albumin, mean (SD), g/L 35.62 (6.28) 36.51 (5.89) 29.77 (6.05) <0.001
MPV, mean (SD), fL 8.44 (1.10) 8.31 (1.05) 8.60 (1.12) 0.096
PDW, mean (SD), fL 54.20 (11.45) 54.08 (11.43) 55.22 (11.88) 0.460
Platelet, mean (SD), x103/mL 283.42 (144.71) 274.52 (121.39) 339.03 (239.09) <0.001
Neutrophil#, mean (SD) 7928.40 (4757.93) | 7440.33(3992.72) 11002.81 (7387.16) <0.001
T Score

4 5(1.10%) 4 (1%) 1 (1.70%)

5 5(1.10%) 0 (0%) 5 (8.30%)

6 15 (3.30%) 10 (2.50%) 5 (8.30%)

7 39 (8.50%) 30 (7.50%) 9 (15%)

8 71 (15.50%) 55 (13.80%) 16 (26.70%) <0.001

9 99 (21.60%) 88 (22.10%) 11 (18.30%)

10 97 (21.10%) 88 (22.10%) 9 (15%)

11 76 (16.60%) 72 (18%) 4 (6.70%)

12 52 (11.30%) 52 (13%) 0 (0%)

Table 4. Results of multivariable significant predictors
0dds Ratio 95% Confidence Interval p value

Albumin 0.90 0.84-0.96 0.002
Age 1.04 1.01-1.06 0.009
Neutrophil 1.00 1.00-1.00 0.004
T-score 0.79 0.63-0.99 0.036
LDH 1.00 1.00-1.01 0.001
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Figure 1. Area under of ROC curve for independently significant predictors of mortality
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Figure 2. The nomogram of independently significant predictors of mortality
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Discussion

In this study, we found that the in-hospital prognosis and mortality of patients admitted to the emergency
department with non-variceal upper GIS hemorrhage had an inverse relationship with albumin levels and T-
scores and a direct relationship with the neutrophil count, age, and LDH levels. Our study is the first to show
these relationships, which provides clinicians essential clues for predicting mortality that may develop in the
hospital with the help of easily calculable data such as the results of some biochemical analysis and T-score of
patients who were admitted to the emergency department with non-variceal upper GIS hemorrhage. Predicting
an important outcome such as mortality using the clues related to these types of diseases that are prone to

complications and may progress with additional problems will support the clinician who monitors the patient.

On examining the course of GI hemorrhages over the years, it was observed that the incidence and mortality
have decreased over the years. This decrease is consistent with the developments in emergency medicine
practice and interventional procedures.” Both education provided in the emergency medicine clinics and
increased number of trained specialists, as well as the expansion of gastroenterology clinics and specialists in
Turkey, has led to improvements in the follow-up and treatment of these patients. In a study by Sezikli et al.,
non-variceal upper GIS hemorrhages were examined for one year, and ulcer, gastritis, angiodysplasia, and

Mallory-Weiss syndrome were found to be the most common causes.8

In previous similar studies, the relationship between hematocrit levels and prognosis of patients was
investigated, and hematocrit levels <30% were associated with poor prognosis in these patients.? In a study by
Rao etal,, a history of cerebrovascular disease and low albumin levels were found to be associated with 30-day
mortality.10 In another study, hemorrhages due to overdose in patients taking warfarin were analyzed
retrospectively. The mortality of the patients within 30 days after endoscopy was predicted using simple
laboratory parameters of the patient, and low albumin levels, hypertension, alcohol use, and old age were found
to be associated with mortality.!! Similarly, in a study by Shafaghi et al., low albumin levels were found to be
associated with in-hospital mortality.12 In our study, similar to the results of these studies, low albumin levels

and age were found to be associated with mortality.

Some patients included in the current study might have been using anticoagulant drugs and our results might
have been affected by this situation. Although there are controversial findings regarding the impact of these
drugs on the clinical outcomes, such as duration of hospital stay and risk of re-bleeding, these drugs may lead
to poor prognosis. 13-15 Therefore, a closer follow-up of patients using anticoagulants and antiaggregants is
required to improve patient management. In addition, in the current study, we have found that albumin level,
T-score, neutrophil count, age, and LDH levels should be taken into account. Using the provided nomogram

based on these parameters, patients with a higher risk of mortality could be determined, and applications such
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as earlier endoscopic evaluation, early admission to the intensive care unit and early blood transfusion could

be considered for providing better health care.

The fact that the patients were evaluated retrospectively can be considered as a limitation of our study;
however, it can be considered that this aspect of the study has been strengthened by the fact that a sufficient
number of patients were analyzed and a large number of patients with GIS hemorrhage were admitted to our
hospital. Another limitation of this study is that we were unable to compare mortality rates according to the

cause of upper GI bleeding due to a lack of data.

In conclusion, in this study, we found that the mortality of patients with non-variceal upper Gl hemorrhage who
were admitted to the emergency department is inversely related to albumin levels and T-scores and directly
related to neutrophil count, age, and LDH levels. We believe that these findings would be helpful for clinicians

in predicting the mortality of patients.
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Amag: Bu calismada, Tip 2 Diabetes Mellitus'ta (T2DM) tamamlayici ve alternatif tip (TAT) kullanimini ve
bunun uzun siireli medikal tedaviye uyum ile iliskisini arastirmay1 amagladik.

Materyal ve Metot: Arastirma, tanimlayici tipte bir calisma olarak tasarlandi. En az 1 yildir oral antidiyabetik
kullanan 100 hasta c¢alismaya dahil edildi. Katilimcilara, sosyodemografik 6zellikleri ve TAT kullanimini
sorgulayan bir anket; tedaviye uyumu él¢mek icin 6 soruluk Tiirkce Modifiye Morisky Olcegi uyguland.
Bulgular: Hastalarin %55'i en az bir TAT yontemi kullanmisti. En sik kullanilan yontem bitkisel ilaglar
(%80(n=44)) idi. TAT yontemleri baslica, sikayetleri azaltmak ve tedaviyi destekleyici amac¢h kullanilmis ve
hastalarin %85,5’i (n=47) bu yontemlerin kullanim1 konusunda doktora danismamisti. Bu hastalarin %89,4’ti
(n=42) danismama nedenini, ‘doktorun olumsuz tepkisinden c¢ekinme’ olarak belirtti. TAT kullanimu ile
tedaviye uyum arasinda istatistiksel olarak anlamli iliski bulunmadi.

Sonug: Hastalarin TAT yontemlerini kullanirken doktora danismamalari, ilag-bitki etkilesimlerine bagh
toksikasyonlara ve doz yetersizliklerine karsi dikkatli olmamiz gerektigini gostermektedir. Hekimler
hastalarinin ilag 6ykiisii yaninda bu yontemlerin kullanimini da etkin bir sekilde sorgulamalidir. Bu baglamda,
tlim hekimler TAT yontemleri hakkinda temel bilgiye sahip olmali ve bu tedaviler hakkinda kanita dayal
bilgiye nasil ulasilabileceklerini de 6grenmelidir.

Anahtar Kelimeler: Tedavi uyumu, diabetes mellitus, tamamlayici terapiler, alternatif tip.

Abstract

Objectives: In this study, we aimed to investigate complementary and alternative medicine (CAM) use and its
relationship with adherence to long-term medical therapy in Type 2 Diabetes Mellitus (T2DM).

Materials and Methods: The research was designed as a descriptive study. 100 (a hundred) patients who were
using oral antidiabetic for at least one year were included in the study. A questionnaire to determine
sociodemographic characteristics and CAM use and a six-item Turkish Modified Morisky Scale for the measure
of medication adherence were applied to the participants.

Results: 55% of patients (n=55) used at least one CAM practice. The most commonly used practice was herbal
medicine [80% (n = 44)]. The main reasons for using CAM were to relieve complaints and support their
conventional treatment, and 85.5% (n=47) of patients did not consult their physicians about the use of these
practices. There was no statistically significant relationship between CAM use and medication adherence.
Conclusion: The fact that patients do not consult a doctor while using CAM shows that we need to be careful
about toxicities and dose insufficiency due to drug-herb interactions. Physicians should effectively investigate
the use of these therapies in addition to the drug history of their patients. Therefore, all physicians should have
at least basic knowledge of CAM and learn how to access evidence-based information about these practices.
Keywords: Medication adherence, diabetes mellitus, complementary therapies, alternative medicine.

Ankara Med J, 2021;(3):494-502 // @ 10.5505/am;j.2021.06926
494



ANKARA
MEDICAL

Introduction

There has been an ever-increasing rise in the use of Complementary and Alternative Medicinal (CAM) practices
among general populations during the past few decades. Individuals with diabetes, being prone to an array of
related health complications, demand special attention concerning their interest in different CAM practices.!2
Since diabetes is a disease resulting in a huge economic burden, physical and mental disability, and all patients
should have the privilege of receiving effective therapies with the least adverse effects. According to a study
conducted on the prevalence and pattern of complementary and alternative medicine use, individuals with
diabetes are approximately 1.6 times more likely to use CAM therapies than people without diabetes.3 The
reasons why patients tend to use CAM practices are widely discussed but not well understood. Moreover, it
was observed that patients who were using CAM did not consult their physicians in general.* A vast majority of

patients opt for CAM therapies as a complement to conventional care rather than as an alternative choice.>

Poor treatment adherence is an important problem that increases mortality and morbidity in chronic diseases.
Several rigorous reviews have found that, in developed countries, adherence among patients suffering chronic
diseases averages only 50%.6 The magnitude and impact of poor adherence in developing countries are
assumed to be even higher given the paucity of health resources and inequities in access to health care. This
seriously and adversely affects the treatment efficacy, especially in long-term therapies.” Numerous studies
have explored potential predictors of adherence to medicine across various conditions. Frequently cited
predictors include unmodifiable variables such as age, sex, ethnicity, income, education, and comorbidity.8
Thus, this study aimed to characterize complementary and alternative medicine (CAM) use and assess its

relationship with adherence to long-term oral therapy in the T2DM population.

Materials and Methods

The population of this descriptive study was 435 individuals who applied to the Diabetes Outpatient Clinic of
Kocaeli University Faculty of Medicine Hospital in the December 2018- January 2019 period with T2DM who
were treated with just oral agents for at least one year. One hundred twenty-three people were invited to the
questionnaire; two illiterate, eight hearing-speech problems, and 13 unwilling patients were excluded, and the
study was completed with 100 participants. Patients were informed about the study, and their consent was
obtained, and the questionnaire was administered face to face with willing patients in the outpatient clinic

setting.

The data were collected by a questionnaire comprised four main sections, exploring: (1) sociodemographic
characteristics; (2) medication-taking behaviors; (3) Turkish Modified Morisky Scale (TMMS) with six

questions to measure treatment adherence; (4) CAM questionnaire contained 15 questions related to CAM
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methods used by patients, their sources of information, purposes of use and informing their doctors. The CAM
questionnaire has not been carried out for those who stated that they have never used any CAM practices for

their diseases.

Morisky scale to measure the patients' adherence to medical treatment in chronic diseases are easily applicable
and reliable, which can evaluate motivation and level of knowledge separately. Also, it was concluded that it
would be useful to assess adherence to long-term pharmacological treatment of chronic illnesses in primary
care.? The scale consists of six questions, reflecting five domains: forgetfulness, carelessness; knowledge of
long-term therapy; the impact of feeling well on adherence; and the impact of feeling poorly on adherence.
Patients with a score of 4 or above were classified as 'treatment adherent; those with a score of 3 or below
were classified as 'treatment nonadherent' or 'poor treatment adherent'. Patients who used CAM for chronic

diseases at any time were classified as CAM users.

Statistical analyses of the data were carried out using SPSS software (Version 22.0, SPSS Inc., Chicago, IL, USA).
Chi-square tests were used for the analysis of the relationships between categorical variables, independent
samples t-test, or Mann-Whitney U test (for non-parametric data) for continuous variables. Results are
reported as mean+SD or n (%). All statistical tests were two-sided, and differences were accepted as significant

at p<0.05.

Results

The mean age of the patients included in our study was 58.56 + 8.88 years, and the age range was 33-84. Fifty
of the participants were female (50%), and fifty were male (50%). There were no significant differences in age,
gender, education, and duration of diabetes between CAM and non-CAM users (Table 1). 56.36% (n = 31) of
the 55 patients who stated that they used at least one CAM practices for any chronic disease used these
practices for their diabetes, 69.09% (n = 38) for non-diabetic reasons, 25.45% (n = 14) for both diabetes and
non-diabetic reasons (Figure 1). There was no overall difference in treatment adherence between CAM and
non-CAM users. When the use of CAM for any reason or diabetes was examined separately, no significant
difference was found between the adherence (Table 2). The most common reason cited for using CAM was to
relieve complaints. When we investigated these symptoms, the pain was the first, and the high blood glucose
level was the second. Another common reason for using CAM was found to support the conventional treatment.

These results are summarized in the table below (Table 3).
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Table 1. Demographic and clinical characteristics by CAM use status

CAM (n=55) No CAM (n=45) p value
Age [mean +SD] 57.87+9.23 59.40+8.46 0.395
Gender [n (%)]
Male 27 (54) 23 (46)
Female 28 (56) 22 (44) 1.000
Education [n (%)]
Literate 4 (44.44) 5 (55.55)
Primary 23 (58.97) 16 (41.03)
Secondary 7 (63.64) 4 (3.36) 0.746
College-High School 21 (51.22) 20 (48.78)
Duration of diabetes [n (%)]
1-5 years 10 (25) 30 (75)
6-10 years 12 (34.28) 23 (65.72)
11-19 years 6 (33.33) 12 (66.66) 0.716
20 and + 3 (42.86) 4(57.14)

80% (n = 44) of CAM users used at least one of the herbal remedies. Cinnamon (n = 24), herbal teas (n = 15)
and black seed (n = 13) were the most commonly used herbal remedies. When we look at the use of traditional
practices, it was seen that five people used acupuncture, two people used dry cupping, 15 people used wet
cupping (hijamah), and six people used leeches (Table 4). 14.5% (n = 8) of CAM users consulted physicians for
the use of these practices; in contrast, 85.5% (n=47) of them did not. 89.4% (n = 42) of these patients stated

that the reason for not consulting was "afraid of the negative reaction of the doctor' (Table 5).

Total CAM users =55

Using for diabetic

Using for non-diabetic

Both (n=14)
reasons (25,5%) reasons |
n=31 (56.36%) n=38 (69.09%)
4

Figure 1. Reasons for CAM usage

Ankara Med J, 2021;(3):494-502 // @ 10.5505/am;j.2021.06926



ANKARA
MEDICAL

Table 2. Adherence to medication by CAM status

CAM use for any reason

Yes No
(n=55) (n=45) p value
Adherent (n=71) 39 (70.91) 32 (71.11) 1.000
Non-adherent (n=29) 16 (29.09) 13 (28.89) '
CAM use for T2DM
Yes No
(n=31) (n=69) p value
Adherent (n=71) 21 (67.74) 50 (72.46) 0.630
Non-adherent (n=29) 10 (32.26) 19 (27.54) '
Table 3. Purposes of CAM use

Reason for CAM use Yes n (%) No n (%) Total n (%)
Relieve complaints 38 (69.09) 17 (30.91) 55(100)
Complaints

Pain 15 (39.47) 23 (60.53) 38 (100)
High Blood Glucose 11 (28.95) 27 (71.05) 38 (100)
Other 12 (31.58) 26 (68.42) 38 (100)
As supportive treatment 23 (41.82) 32 (58.18) 55(100)
Reduce to adverse effects of medication 2 (3.64) 53 (96.36) 55(100)
Support to immunity 8 (14.55) 47 (85.45) 55(100)
Replace medical treatment 5(9.09) 50 (90.91) 55(100)
To relax psychologically 4 (7.27) 51 (92.73) 55(100)
To do everything against the disease 5(9.09) 50 (90.91) 55(100)

Table 4. Used CAM practices

CAM practice Users n (%)
Herbal remedies 44 (80)
Acupuncture 5(9.09)
Dry cupping 2 (3.64)
Wet cupping (hijamah) 15 (27.27)
Leeches 6(10.91)
Multivitamins 2 (3.64)
Other (Ozone therapy, honey, probiotics) 3 (5.45)
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Table 5. Consultation the use of CAM with the physician

Physician Consultation Status n (%) Total n (%)
Approved my use 4 (50)
Yes Did not approve 1(12.50)
No ideas 3 (37.50) 8 (14.55)

I was afraid of negative reaction 42 (89.36)
No I didn't need it 5(10.64) 47 (85.45)
Total 55(100)

Discussion

Complementary and Alternative Medicine (CAM) use is increasing worldwide. This increase is thought to be
mostly associated with the increase in chronic diseases such as diabetes011. CAM users with diabetes often

think that CAM therapies are safe when used in combination with conventional therapies.12

In a review of 13 studies investigating the relationship between diabetes and CAM, the rate of CAM use ranged
from 30.5% to 92.9%.13 The frequency of CAM use in our study was consistent with the literature. In studies,
although the use of any CAM method in diabetic patients was found to be significantly higher than in the general
population, patients mostly used these practices for non-diabetes conditions.415 Also, in our study, use for non-

diabetes purposes was found to be more frequent.

Conflicting results have been reported regarding the relationship between CAM use and adherence to medical
treatment. While numerous risk factors for non-adherence have been identified, the role of CAM use and its
impact on adherence to conventional medicine is uncertain. It is known that the more medication a patient
uses, the less likely the patient is to be adherent to a medication regimen; hence, the addition of CAM could
lower medication adherence. 1617 Qur study aimed to investigate this relationship in patients with T2DM. In a
study of 196 hypertensive patients in the UK, it was indicated that being a CAM user is significantly associated
with imperfect adherence to antihypertensive medication.'® On the other hand, in a retrospective study of 300
patients at least sixty-five years of age who used at least three medications, no association was found between
the use of at least one complementary medicine and adherence to conventional medications.!” In a study
conducted by Bailey et al., it was shown that the use of CAM is one of the less common barriers to medication
adherence in patients with diabetes.1® A study which was conducted with 114 diabetic patients in Indonesia

demonstrated that CAM usage significantly decreases adherence to prescribed diabetes medication.20

Even in the developed countries, the rate of treatment adherence was reported to be around 50%; this rate in
our study was 71%, which was surprisingly higher than expected. Such high rates of patients' adherence may

mask the difference between CAM users and non-users. Although the frequency of consultation with physicians
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varies between 16.3% and 63.2%, patients often tend to hide that they used CAM.1321.22 [n 2001, the American
Diabetes Association (ADA) issued a position statement on "unproven therapies" encouraging health care
providers to ask their patients about alternative therapies and practices, evaluate each therapy's effectiveness,
be cognizant of any potential harm to patients, and acknowledge circumstances in which new and innovative
diagnostic or therapeutic measures might be provided to patients.2? In our study, it was noteworthy that the
reason for not consulting was 'afraid of the negative reaction of the doctor'. In this context, it is seen that the
physician should question the use of CAM in good communication and cooperation. As a consequence of such
attitudes, there will not be any problem that the patients are afraid of the negative reaction of the doctor. ADA's

advice is also in this sense.

This study is one of the few studies investigating the relationship between CAM use and adherence in T2DM
patients. This is a superior aspect of our study. There are several limitations to this study. First, the data were
based on the respondents' self-reported medication adherence and CAM usage, thus may have been affected
by recall bias. Second, the study did not include patients' clinical data, which could help identify the effect of
CAM use on their physiology.

Our results may be interpreted as the majority of patients perceive these practices as complementary and
supportive rather than as an alternative to conventional medication. In our study, despite the contrary results,
treatment adherence is a multidimensional phenomenon, and it should be kept in mind that it may be affected
by many factors, including the use of CAM. Therefore, each patient should be assessed individually. On the other
hand, the fact that patients do not consult a doctor while using herbal remedies indicates that we need to be
careful about toxicities and dose insufficiency due to drug-herb interactions. All physicians, especially in
primary care, should consider CAM practices without any prejudice and should have basic knowledge of these
practices atleast related to their specialty. This will play a vital role in guiding patients correctly. In this context,
courses about complementary and alternative therapies should be added to medicine school curriculums, and
these courses should continue even after graduation. Moreover, physicians should be instructed on how to

obtain evidence-based information about these therapies.
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Geriatrik hastalar ¢ok sayida hastaliga sahip olmaya ve yiiksek ila¢ ytikii altinda kalmaya yatkindir. Aile sagligi
merkezleri, yaslilarin muayene ve recete ihtiyaglari i¢cin hastanelere kiyasla daha ulasilabilir yerlerdir. Kirsal
bolgelerde, aile sagligi merkezlerinin bu uygunlugu daha da 6nemli hale gelir. Bu durumda, aile hekimleri kirsal
bolgede yasayan yaslilarin yasadiklar: problemleri tespit edecek ve ilaglarini diizeltip dogru ila¢ kullanimini
saglayacak tek doktorlar olmaktadir. Bu makalede, kirsal bir bolge olan Bala’da, aile hekimini ziyaret eden ii¢
geriatrik hasta olas1 uygunsuz ila¢ kullanimi yoniinden ele alinmistir.

Anahtar Kelimeler: Birinci basamak, uygunsuz ila¢ kullanimi, polifarmasi.

Abstract

Geriatric patients tend to have multiple diseases and a high burden of medication. Primary care centers are
more accessible for the elderly to meet their examination and prescription needs compared to hospitals. In
rural places, the convenience of primary care centers is far more important. Therefore, family physicians may
be the only doctors in rural places to correct and/or supply proper medications as well as detecting ongoing
problems of the elderly. In this article, three geriatric patients who visited their family physician in a rural town,
Bala, were evaluated in terms of potentially inappropriate drug use.

Keywords: Primary care, inappropriate use of medication, polypharmacy.
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Introduction

Life expectancy is rapidly lengthening. Aging is a process in which healthy adults turn into frail people. The
physiological capacity of the body decreases with age, and the body becomes vulnerable to diseases. This brings

up problems such as polypharmacy and Potentially Inappropriate Use of Medications (PIM).

Three case series are explained below. Each of them has both similar and/or unique features, which aim to
show different problems. We also suggested solutions for each case, considering contemporary guidelines.

Informed consent was obtained from all patients.

Case Series

Case 1

An 83-year-old male asked his family physician for a repeat prescription. He had no medical complaints. His
medical history was vitamin B12 deficiency, which was diagnosed five months earlier, allergy on and off

symptoms, and coronary artery disease for which he got a recent coronary stent placement.

His daily medication list included vitamin B12, clopidogrel, loratadine. In addition to these, he was taking
amitriptyline occasionally. He had been on vitamin B12 for five months and clopidogrel for 20 days. He said

that amitriptyline had been prescribed to him to relieve the feeling of ‘restlessness ’by his cardiologist.

While discussing his history of medical use, the patient said that despite having had a recent coronary stent

placement, he wasn'’t feeling well.

Physical examination of the patient showed abnormal cardiac rhythm with tachycardia. An electrocardiogram
(ECG) was ordered. The ECG showed Supra-Ventricular Tachycardia (SVT) with Right Bundle Branch Block

(RBBB) (Figure 1). He was referred to the emergency department. A follow-up visit was scheduled.

One week later, the patient came for a follow-up visit. He had been hospitalized in a cardiology clinic and had
undergone Electrophysiologic Study (EPS). However, source of abnormal electrical activity could not be

detected, and the patient was given medical therapy.

In the follow-up meeting, the medication list of the patient was updated to avoid PIM. Since the patient was
able to absorb vitamin B12 and was consuming enough meat, 5 months of B12 supplementation was

considered to be more than enough and was stopped.
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The patient was on amitriptyline; however, according to the American Geriatrics Society (AGS) 2019 Updated
Beers Criteria for PIM, Amitriptyline is highly anticholinergic, sedating, and causes hypotension in the elderly.
Because of the strong evidence, it is strongly recommended to avoid this drug.! In addition to that, amitriptyline
has cardiac side effects and should be avoided in treatment for depression in elderly patients.?-3 Considering
the cardiac problems of the patient and lack of depressive symptoms, amitriptyline was stopped. Loratadine is

an H2 antihistamine, was found to be safe and proper information was given out.

Figure 1. ECG is showing supraventricular tachycardia with right bundle branch block.
Case 2

A 77-year-old female patient came to the primary care center because of flank pain. The pain was in moderate
severity and started about three months ago. It was not related to voiding or physical movements. The patient
used to take a combination of losartan with thiazide. However, the patient could not find it in her local
pharmacy. She was given candesartan combined with Hydrochlorothiazide instead. The patient did not benefit
from the new tablet and her blood pressure increased. Hence, perindopril was added as an antihypertensive

by another physician. The patient claimed that her flank pain started after she had started taking perindopril.
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Her medical history included hypothyroidism, osteoarthritis, and hypertension. She was occasionally on
lansoprazole, acetaminophen, and diclofenac in addition to her antihypertensives and L-thyroxin, which she

took daily.

Physical examination of the patient was normal except for increased blood pressure which was 180/100
mmHg. Blood and urine analysis was conducted, and both were within the normal limits. The patient was
evaluated to detect any PIM. The combination of candesartan and perindopril increases the rate of adverse
drug effects and is not recommended.*5 Hence, perindopril was stopped. Amlodipine 5 mg daily was started as
the third antihypertensive, and home blood pressure measurements were requested from the patient. Thyroid
function tests were within the normal range for the patient, so thyroid replacement therapy was found to be
effective. Proton Pump Inhibitors (PPI) increase the risk of Clostridium difficile infection, bone loss, and
fractures; hence are not recommended after eight weeks in geriatric patients according to AGS Beers Criteria
2019.1 The patient was taking diclofenac and acetaminophen when she had knee pain. Although not
recommended routinely in high-risk patients such as patients with chronic NSAID use, PPI treatment could be
necessary.! The patient was informed about NSAID’s side effects, and lansoprazole was stopped. The patient

was informed that if the need for NSAIDs increases, she will need to consult her physician in the future.
Case 3

A 78-year-old male patient visited the clinic to get a repeat prescription. He had no medical complaints. His
medical history included diabetes mellitus, hypertension, and benign prostate hyperplasia. His medications
were metformin (850 mg - three times a day), silodosin, lercanidipine, and acetylsalicylic acid. The patient said
his blood glucose levels were high, and he skipped metformin sometimes. The physical examination was
normal. Blood and urine samples were ordered, and he was asked to measure home blood glucose and home

blood pressure for a week.

HbA1c level of the patient was 7.9%. Creatinine was 1.48 mg/dL. Other blood and urine tests were within

normal limits. The glomerular filtration rate (GFR) was calculated as 45 mL/min/1.73m?2.

The mean blood pressure of the patient was 169/91.6 mmHg. The Eighth Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 8) suggests ‘in
the general population aged 60 years or older, treat to a goal systolic blood pressure (SBP) lower than 150
mmHg and goal diastolic blood pressure (DBP) lower than 90 mmHg.".6 In order to achieve the goal of blood
pressure in our patient, lercanidipine 20 mg daily was found to be insufficient. Lifestyle modifications were
explained to the patient. Because the patient also had Diabetes Mellitus, perindopril combined with amlodipine
was prescribed, and the patient was asked to perform home blood pressure measurement for the follow-up

meeting.
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Mean fasting blood glucose was 188 mg/dL with a maximum of 210 mg/dL and a minimum of 153 mg/dL. Mean
post-prandial blood glucose was 247 mg/dL. Minimum post-prandial blood glucose was 160 mg/dL and 359
mg/dL maximum. It is recommended by the American Diabetes Association that ‘older adults who are
otherwise healthy with few coexisting chronic illnesses and intact cognitive function and functional status
should have lower glycemic goals (such as A1C <7.5% [58 mmol/mol])’ and our patient fitted into that category.
Metformin is the first-line agent in the treatment of diabetes mellitus type 2.7 However, a half dose (1000
mg/day) is recommended in patients with GFR 30-60 mL/min. The metformin dose was lowered to 1000
mg/day.? To reach the optimal blood glucose management for the patient, another antidiabetic drug was
necessary. Sulfonylureas are known to be hypoglycemic agents. However, gliclazide being the second
generation short-acting sulfonylurea causes less hypoglycemia.”® Gliclazide 30 mg daily was added as a second

antidiabetic drug.

The patient was on acetylsalicylic acid (300 mg/day) for primary prevention. In the 2019 AGS Beers Update
Expert Panel, the age threshold beyond which extra caution is advised for using aspirin for the primary
prevention of cardiovascular disease was lowered to 70 years or older for 80 years or older. Considering the
age and the GFR of our patient, the risk of gastrointestinal bleeding was considered superior to the benefit of

primary prevention, and therefore aspirin was stopped.

Discussion

Geriatric patients tend to have subtle and atypical symptoms.1? The symptoms of even serious diseases such as
SVT may be masked. Regarding our Case 1, the family physician assessed the patients’ history of medical use.
After that, a proper physical examination led the physician to diagnose the ongoing yet hidden emergency. This
case is a good reminder to be cautious with geriatric patients who do not even have any complaints. Each and
every consultation of geriatric patients should include a reevaluation of the medications. This case report is

also an important example of PIM and how to correct it.

In rural places, the transportation of the elderly could be problematic. Such as our patient in Case 2 whose
antihypertensives were changed due to the local pharmacy’s lack of stock. While handling geriatric patients’
diseases, family physicians in rural areas should also consider local social life conditions. The most suitable

drug must be found to achieve treatment compliance.

Resembling our Case 3, patients with hypertension, diabetes and/or reduced GFR are very common in daily
geriatric practice due to the high incidence rate of these diseases. It is important to avoid PIM while at the same
time reaching target goals to reduce cardiovascular risk. This case report is an example of how to handle elderly

patients with comorbidities.
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These three cases show that elderly people need an attentive evaluation of their medication on every visit. In
rural places like Bala, family physicians are responsible for avoiding PIM and polypharmacy in elderly patients.
Thus, every geriatric patient who visits a primary care center to get a repeat prescription should be asked about

their history of medical use as well as being given a physical examination.
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SARS-CoV-2 viriisiiniin neden oldugu COVID 19 hastaligl giinlimiiziin en énemli halk saglig1 sorunudur. Bu
viriisiin olusturdugu pandemi tiim diinyadaki yasam bicimini koklii olarak degistirdi. Bu viriise karsi
gelistirilen asilar ise elimizdeki en 6nemli savunma aracimiz. Olgumuz iki doz asilanmasina ragmen varyant
COVID 19 hastaligina yakalan bir hastadir. Bu vaka ilizerinden asilanmanin dnemi kadar kisisel ve sosyal
onlemlere bir siire daha uymanin geregi vurgulanacaktir.

Anahtar Kelimeler: Varyant COVID-19, SARS-CoV-2, pndmoni, asilama.

Abstract

COVID 19 disease caused by the SARS-CoV-2 virus is the most important public health problem of today. The
pandemic caused by this virus has radically changed the way of life all over the world. Vaccines developed
against this virus are our most important defense tool. Our case is a patient with variant COVID 19 disease,
despite two doses of vaccination. In this case, the importance of adhering to personal and social precautions
for a while will be emphasized as well as the importance of vaccination.

Keywords: Variant COVID-19, SARS-CoV-2, pneumonia, vaccination.
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Giris

2019 y1li sonunda Cin'in Hubei eyaletinin bir sehri olan Wuhan'da bir dizi viral pnémoni vakasi saptandi.! Bu
pnomonilerin etkeni yeni bir tiir koronaviriistii. Koronaviriisler hem insan hem de hayvanlar acisindan 6nemi
olan biiyiik, zarfli RNA virtsleridir.2 Bu viriis dncelikle Cin'de bir salgina neden oldu. Ardindan tim diinyaya
yayildi. Diinya Saglik Orgiitii (WHO) Subat 2020'de, 2019 koronaviriis hastaligi anlamina gelen COVID-19
hastaligini tanimladi. Bu hastaliga neden olan viriis SARS-CoV-2 viriisii olarak adlandirildi. Ulkemizdeki ilk vaka
11 Mart 2020’de tespit edildi ve bu tarihten itibaren viriis hizla yayilim gésterdi. 16 Mart 2021 itibari ile tim
diinyada 120 milyondan fazla vaka tespit edildi ve 2,6 milyon hasta bu hastalik nedeniyle hayatini kaybetti.

flaglarin gelistirilmesinde oldugu gibi, asilarin gelistirme siirecleri de preklinik degerlendirme ve ii¢ farkli
klinik evrenin faz 1, 2 ve 3 tamamlanmasindan olusur. COVID 19 as1 gelistirme ¢alismalarinda ¢ok hizl yol
alindi. Farkli a1 iiretim platformlari kullanilarak birgok asi iiretilmeye ¢alisildi. Bu ydntemler arasinda inaktive
asilar, canl zayiflatilmis asilar, protein rekombinant asilar1 oldugu gibi daha yeni yontemlerden olan vektor

asilar1 ve niikleik asit (DNA ve RNA) asilar1 da bulunmaktadir.

Ulkemizde Ocak 2021 itibariyle inaktive bir as1 olan COVID 19 (Coronovac) asisi uygulanmaya baslandi. Bu
inaktive COVID-19 asis1 Cin'de gelistirildi. Adjuvan olarak aliiminyum hidroksit icermektedir.3 Asi, 28 giin
arayla iki doz seklinde intramuskiiler olarak uygulanmaktadir. Asi insanlarda gilivenli ve immiinojeniktir.4 Cin,

Brezilya ve Tiirkiye'de kullanilmaktadir.
Olgu

53 yasinda erkek hasta bogaz agrisi ve ses kisiklig1 sikayetleri ile acil servise 26.01.2021 tarihinde basvurdu.
Bilinen Hepatit B tasiyiciligl ve Hipertansiyon disinda hastaligi bulunmuyordu. Valsartan 160 mg ve tenofovir
disoproksil 245 mg disinda diizenli ila¢ kullanmiyordu. Fizik muayene bulgular1 dogal saptanan hastadan
COVID 19 PCR testi icin nazofarengeal numune alindi. PCR testi pozitif saptanmasi lizerine numuneye gen
analizi yapild1. ingiliz varyant tip (B.1.1.7) SARS-CoV-2 tespit edildi. Hasta karantina hastanemize yatirilarak
filyasyon ekibi tarafindan baslanan favipiravir ve hidroksiklorokin tedavisine devam edildi. Tedavisine
Enoksaparin sodyum 4000 [U/giin eklendi. Hastanin iki ay once inaktif koronaviriis asisinin ilk dozunu
yaptirdigy, bir ay 6nce de ikinci dozunu yaptirdig1 6grenildi ve teyit edildi. Hastanin yatisinda kan tetkikleri
yapildi. Ure: 32 mg/dL, Kreatinin: 1,1 mg/dL, AST: 34 U/L, ALT: 54 U/L, Fibrinojen: 3,61 g/L, D-dimer: 0,19
mg/L, Prokalsitonin: 0,09 pug/L, Ferritin: 339 pg/L, WBC 4850 /uL, NEU: 1790 /uL, LYM: 2320 /uL, HGB: 15,8
g/dL, PLT: 159 000 /uL, ESR: 5 mm/saat, CRP: 6 mg/L, COVID-19 IgG + IgM: 8,22 (reaktif) saptandi. Hasta
klinigimizde yatarak takip edildi. Vital bulgular: diizenli olarak izlendi. Muayeneleri belirli aralikla tekrarlandi.

Genel durumu iyi, vital bulgular stabil seyretti. 1 hafta sonra hastanin oksijen satiirasyonunda hafif diisme
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izlendi. Kontrol kan tetkikleri yapildi. Ure: 30 mg/dL, Kreatinin: 1 mg/dL, AST: 72 U/L, ALT: 157 U/L,
Fibrinojen: 3,16 g/L, D-dimer: 0,19 mg/L, Prokalsitonin: 0,11 pg/L, Ferritin: 886 pg/L, WBC 6630 /uL, NEU:
3290 /pL, LYM: 2630 /uL, HGB: 17,1 g/dL, PLT: 217 000 /pL, ESR: 3 mm/saat, CRP: 1 mg/L tespit edildi.
Hastadan COVID 19 PCR testi i¢in nazofarengeal numune alindi. Test sonucu negatif saptandi. Hastaya bir giin
sonra Toraks BT cektirildi. Tomografi sonucunda sag akciger iist lob posterior segmentte 3,5 mm ¢apl buzlu
cam nodiil izlendi. Ayrica her iki akciger alt lob posterior bazal segmentlerde periferal yerlesimli buzlu cam
dansitesinde infiltrasyon mevcuttu. Yine sag akciger alt lob superior segmentte de periferal fokal buzlu cam
infiltrat1 izlendi. Hastanin pnémoni klinigi hastada ek bir semptom olusturmadi. Ertesi giin alinan COVID 19
PCR testi bu kez pozitif saptandi. Hastanin klinigimizdeki takip ve tedavisine devam edildi. 08.02.2021
tarihinde kan tetkiklerinde Ure: 34 mg/dL, Kreatinin: 1,2 mg/dL, AST: 27 U/L, ALT: 134 U/L, Fibrinojen: 2,54
g/L, D-dimer: 0,2 mg/L, Prokalsitonin: 0,09 pug/L, Ferritin: 814 pg/L, WBC 5790 /uL, NEU: 3070 /uL, LYM: 2040
/uL, HGB: 16,1 g/dL, PLT: 200 000 /uL, ESR: 5 mm/saat, CRP: 0,5 mg/L tespit edildi. Bir giin sonra alinan COVID
19 PCR testi negatif saptandi. Hastadan olgu sunumu i¢in aydinlatilmis onam alindi. Hasta 6nerilerle taburcu

edildi.
Tartisma

COVID 19 pandemisi ile miicadelede koronavirtis asilari insanligin elindeki en etkili yontem konumundadir.
Insan ve hayvanlar iizerinde yapilan ¢alismalar SARS-CoV-2 viriisiiniin reenfeksiyona karsi koruma saglayan
fonksiyonel notralizan antikorlar olusturdugunu gostermektedir.5 Bu gozlem, nétralizan antikorlarin
olusmasini saglayan bir asinin hastalig1 6nleyebilecegini ortaya koymaktadir. COVID-19 asilari i¢in birincil
antijenik hedef, konake1 hiicrelerdeki anjiyotensin doniistiiriicii enzim 2 (ACE 2) reseptdriine baglanan ve
membran fiizyonunu indiikleyen genis ytizeyli spike proteinidir. ACE 2 reseptorleri viicutta yaygin olarak
akciger, kalp, bobrek, barsak ve kan damarlarinda bulunur. Viriisiin birgok organ sistemini etkileyebilmesinin
altinda da bu mekanizma s6z konusudur. Viicut tarafindan olusturulan antikorlarin koruyucu oldugu
diistintilmektedir. Ancak olgumuzda izlendigi lizere tamamiyla koruma saglamayabilir. COVID 19 enfeksiyonu
(asemptomatik enfeksiyon dahil) asilamaya ragmen hala ortaya g¢ikabilir. Asilanmis bireylere de Kkisisel

koruyucu 6nlemlere (maske ve mesafe) devam etmeleri hatirlatilmahdir.

Koronavirtiisler zarfli pozitif sarmalli RNA viriisleridir. SARS-CoV-2 genomundaki ¢ogu mutasyonun viral
fonksiyon tizerinde etkisi bulunmamaktadir.” Bazi varyantlar toplumda hizli yayilmasi ve klinik etki potansiyeli
nedeniyle ilgi cekmektedir. B.1.1.7 varyanti Birlesik Krallik’ta 2020 y1linin sonunda ortaya ¢ikip bircok tilkeye
yayildi. Bizim vakamiz da bu varyant ile enfekteydi. B.1.1.7 varyantinin daha yiiksek bir bulasma oranina sahip
olmasi1 daha fazla vakaya yol acacak, genel olarak klinik bakima ihtiya¢ duyan hastalarin sayisini artiracak,
saglik sistemi lizerindeki yiikii daha da agirlastirarak daha fazla 6liimle sonuglanacaktir.8 Bulagsmay azaltmak

icin 6nlemler almak, B.1.1.7'nin potansiyel etkisini azaltabilir ve asilama kapsamini artirmak igin Kkritik siire
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saglayabilir. Toplu olarak, asilama, fiziksel mesafe, maske kullanimi, el hijyeni, izolasyon ve karantina dahil
olmak iizere etkili halk saglig1 6nlemleriyle SARS-CoV-2'nin yayilmasi sinirlandirilabilir.? B.1.1.7 varyantinin
immun kagcis ile iligkili oldugunu goésteren bir durum heniiz ortaya konmadi.l® Ancak unutulmamal ki
varyasyon ¢esitliliginin artmasi ve pandemide kontroliin saglanamamasi durumunda immiin kagis

mekanizmalarina sahip asilara direngli suslar ortaya ¢ikacaktir.

Ulkemizde de uygulanan Coronavac asis1 hem 18-59 yas aras1 hem de 60 yas iizeri bireylerde etkin ve giivenli
bulundu.3#4 COVID 19 hastaligin1 %100 dnleyen bir as1 hentiz bulunmamaktadir. Hastaligi tamamen dnleyemese
de kritik hastalik ve 6liimii 6nlemesi asilar i¢in bliyiik bir basar1 sayilmalidir. Bizim olgumuz ¢ift doz asisini

yaptirdiktan sonra hastalandi. Ancak hafif bir pndmoni klinigi ile hastalig1 gecirdi.

Sonug olarak COVID 19 tiim diinya icin bir tehdit olmay1 siirdirmektedir. Asilama, kisisel ve sosyal dnlemler

SARS-CoV-2 ile miicadelede basari sansini artiracaktir.
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