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Karadeniz Teknik Universitesi Farabi Hastanesi Polikliniklerine Bagvuran Kisilerin Telesaglik
Hizmetlerini Kullanma Durumu ve Etkileyen Faktorlerin Degerlendirilmesi

Evaluation of Telehealth Services Usage and Affecting Factors of Persons Applying to Karadeniz
Technical University Farabi Hospital Polyclinics

Behiye Sahbaz'*, Murat Topbas?*', Nalan Ozen®”', Nazim Erciiment Beyhun?'™', Yeliz Dabag'"~,

Siimeyra Yi1ldiz'*', Muhammed Enes Vural'

Gelis Tarihi (Received): 08.10.2024 Kabul Tarihi (Accepted): 10.03.2025 Yayin Tarihi (Published): 18.04.2025

Abstract: The rapid development and increasing use of the Internet and digital technology play a significant role in the prominence of telehealth in
medical services. In Turkey, telehealth services are gradually expanding and becoming more widespread. The aim of this study was to determine the
use of telehealth services, e-health literacy level and other factors affecting the use of telehealth services by people over the age of 18 who applied to the
outpatient clinics of Karadeniz Technical University (KTU) Farabi Hospital. This descriptive study was conducted on 371 individuals over 18 years of
age in the outpatient clinics of KTU Farabi Hospital, a setting with a higher potential for telehealth use based on the literature review. Data were collected
using a questionnaire that included sociodemographic and personal characteristics, questions about telehealth services, and the e-Health Literacy Scale.
Statistical analyses, including Mann-Whitney U test, Pearson chi-square test, and binary logistic regression analysis, were performed using SPSS 23.0.
Among participants, 86.5% reported using mobile helplines, 76.8% used national e-health applications, 41.2% used synchronous telehealth, 36.4% used
asynchronous telehealth, and 34.0% used mobile health applications. Women were more likely to use asynchronous telehealth than men (OR: 2.17, p =
0.007). With decreasing age, the use of e-health applications (18-35 years, OR: 15.46, p < 0.001; 36-55 years, OR: 6.29, p < 0.001), asynchronous telehealth
(18-35 years, OR: 2.88, p = 0.018) and mobile health applications (18-35 years, OR: 2.83, p = 0.027; 36-55 years, OR: 2.44, p = 0.022) increased. Individuals
with higher levels of education had increased odds of using e-health applications (OR: 5.50, p < 0.001) and asynchronous telehealth (OR: 1.85, p = 0.042).
In addition, individuals with higher levels of e-health literacy were more likely to use e-health applications (OR: 2.56, p < 0.001), synchronous telehealth
(OR: 1.57, p = 0.014) and mobile health applications (OR: 1.71, p = 0.009). In light of these findings, increasing awareness and accessibility of telehealth
applications is essential. Increasing the uptake of these services may contribute to positive improvements in both individual and public health outcomes.

Keywords: Digital technology, E-health literacy, Telehealth, Telemedicine
&

Oz: Gintimiizde telesagligin tibbi hizmetlerde 6n plana ¢cikmasinda; internet ve dijital teknolojinin hizli bir sekilde ilerlemesi ve kullaniminin artmast
rol oynamaktadir. Tiirkiye’de de telesaglik hizmetleri giderek artmakta, kullanimi yayginlasmaktadir. Bu ¢alismayla, Karadeniz Teknik Universitesi
(KTU) Farabi Hastanesi polikliniklerine bagvuran 18 yas iistii kisilerin telesaglik hizmetlerini kullanma durumu, telesaglik hizmetlerini kullanma
durumunu etkileyen e-saglik okuryazarlik diizeyi ve diger faktorlerin belirlenmesi amaglanmigtir. Tanumlayicr tipteki bu ¢alisma, literatiir taramasi
sonucu telesaghk uygulamalarim kullanma potansiyeli daha fazla olan KTU Farabi Hastanesi polikliniklerinde, 18 yas iistii 371 kiside yiiriitiilmiistiir.
Veriler, sosyodemografik ve kisisel 6zellikler, telesaglik hizmetleri hakkinda sorular ve E-Saglik Okuryazarlik Olgegi iceren anket formu araciligiyla
toplanmustir. Istatistiksel analizlerde SPSS 23.0 kullanilarak Mann Whitney U Testi, Pearson ki-kare Testi, Binary lojistik regresyon analizi yapilmistir.
Katilimcilarin, %86,5’i mobil danigsma hatlarim, %76,8’i tilkemizde uygulanan e-saglik uygulamalarini, % 41,2’si senkron telesaghigi, %36,4'ii asenkron
telesaghigl, %34,0'ti mobil saglik uygulamalarini kullanmaktadir. Kadimnlar erkeklere gore asenkron telesaghgi daha fazla kullanmaktadir (OR:2,17
p:0,007). Yas azaldikca e-saglik uygulamalar (18-35 yas, OR:15,46 p<0,001; 36-55 yas, OR:6,29 p<0,001), asenkron telesaglik (18-35 yas, OR:2,88 p:0,018)
ve mobil saglik uygulamalari (18-35 yas, OR:2,83 p:0,027; 36-55 yas, OR:2,44 p:0,022) kullanimi artmaktadir. Egitim diizeyi artikca e-saglik uygulamalari
(OR:5,50 p<0,001) ve asenkron telesaglik (OR:1,85 p:0,042) kullanimu artmaktadir. E-saglik okuryazarlik diizeyi artikga; e-saglik uygulamalar1 (OR:2,56
p<0,001) senkron telesaglik (OR:1,57 p:0,014) ve mobil saglik uygulamalari (OR:1,71 p:0,009) kullanimi artmaktadir. Bu faktodrler géz oniine alinarak
telesaglik uygulamalarmimn bilinirliginin ve kullanimimin artirilmasi gerekmektedir. Boylece toplumun dolayisiyla bireylerin saglik durumlarinda
olumlu iyilesmeler olmasina katki saglanacaktir.

Anahtar Kelimeler: Dijital teknoloji, E-saglik okuryazarligi, Telesaglik, Teletip
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Giris

Telesaghk, hastalik ve yaralanmalarin tani1 ve tedavisinde, saglikla ilgili arastirmalarda ve saglik
calisanlarmin siirekli olarak egitiminde bilgi ve iletisim teknolojilerinin kullanilmasidir (1). Amerikan
Saglik Politikalar1 Merkezi (The Center for Connected Health Policy — CCHP) telesagligi, bilgi ve iletisim
teknolojilerini kullanarak, saglik bakimi, halk sagligi ve saglk egitimi hizmetlerinin sunulmasmi ve
gelistirilmesini saglayan bir yontem olarak tanimlamaktadir (2). Telesaglik kavrami ¢ogu zaman teletip
kavramiyla karistirlmaktadir. Telesaglik uluslarin ve topluluklarin saghigini, saglik egitimini, saglik
sistemlerinin gelisimini ve epidemiyolojisini kapsarken teletip daha ¢ok klinik uygulamalarla iliskilidir (3).
Teletip yontemleri, 6zellikle tedavi ve hasta takibi alanlarinda yogunlasarak, telesaglik hizmetlerinin klinik
uygulamalarini kapsamaktadir (4). Tanimlardan da anlasilacag iizere telesaglik, teletip gibi pek ¢ok
uzaktan erisim hizmetini barindiran bir ¢atidir.

Telesaglik, canli video-konferans (senkronize), depola ve ilet (asenkronize) ve uzaktan izlem (remote
monitoring) olmak {izere temelde ii¢ baslik altinda siniflandirilmaktadir. Canli video konferans, es zamanl
bir telesaglik etkilesimi saglar ve bu etkilesim saglik ¢alisani ile hasta arasinda olabilecegi gibi, iki saglik
calisani arasinda da olabilmektedir. Depola ve ilet", es zamanli olmayan telesaglik etkilesimlerini
tanimlayan bir terimdir. Bu sistemde, radyolojik goriintiiler, fotograflar, videolar veya diger hasta verileri,
genellikle bir uzman hekim tarafindan degerlendirilmek veya raporlanmak {izere, elektronik iletisim
sistemleri araciligiyla bir yerden bagka bir yere aktarilmaktadir. Uzaktan izlem, hastanin evinde dijital
teknolojiler kullanilarak kan basinci, kan sekeri, oksijen saturasyonu, nabiz, viicut sicaklig: ve agirhik gibi
verilerin toplanmasini saglar. Bu veriler, degerlendirme ve Oneri igin saghik kurulusuna elektronik iletisim
sistemleri araciligiyla iletilir (5). Ayrica e-saglik, mobil saglik ve uzaktan tibbi egitim telesagligin bir parcas:
olarak kabul edilmektedir. E-saglik, bilgi ve iletisim teknolojileri (BIT) kullanilarak saglikla iliskili bilginin,
imkanlarin ve hizmetlerin gelistirilmesidir (6). Mobil sagliksa, “saglik icin mobil kablosuz teknolojilerin
kullanimi1" olarak tanumlanr (7).

Gilintimiizde telekomiinikasyon tabanli saglik servisleri hem gelismis ve hem de gelismekte olan iilkelerde
rutin olarak kullanilmaktadir. Tiirkiye'de telesaglik ile ilgili uygulamalar ilk olarak 2000'li yillarda
giindeme gelmistir. ﬂerleyen yillarda konuya yonelik ¢esitli eylem planlari hazirlanmis ve hedefler
belirlenmistir. 2006 yilinda Bilgi Toplumu Stratejisi Eylem Plar1 (2006-2010) yayinlanmis, Saglik Bilgi
Sistemi (SBS)'nin ve teletip sisteminin kurulmas: kararlastirilmistir. SBS kurulmasindaki amag; tilke
genelinde saglik sektoriinde gorev alan tiim aktorlerin katkisiyla, ulusal saglik bilgi sistemi ve veri taban1
olusturmaktir. Teletip sistemi kurulmasindaki amag ise teletip uygulamalari ile vatandaslara danismanlik
ve yonlendirme yapilmasi, saglik kurumlarina da ileri teknolojiler ile teshis ve tedavi destegi saglanmasidir

(8).

Hastalarin ve saglik calisanlarinin internet ve mobil cihazlar tizerinden saglik verilerine ulasmalarini
saglayan e-Nabiz uygulamasi ise 2015 yilinda gelistirilmistir. E-nabiz uygulamasi ile kisilerin saglik verileri
hem kendileri hem de izin vermeleri durumunda hekimler tarafindan goriintiilenebilmektedir (9).
Ulkemizde Merkezi Hekim Randevu Sistemi (MHRS), e-rapor, teletip, Engelsiz Saglik Iletisim Merkezi
(ESIM), Mekansal Is Zekasi (MIZ) ve Saglikta Istatistik ve Nedensel Analizler (SINA) gibi teknolojik
programlar ile saglikta temel ihtiyaglar saglanmaya calisilmaktadir. Glintimiizde bazi 6zel saglik
kuruluslar1 6zellikle hipertansiyon, kalp yetmezligi ve diyabet gibi kronik hastalig1 olan bireylerin kan
sekeri, kan basincy, kilo ve diismeye yonelik uzaktan izlem ve kontroliinii iceren telesaglik uygulamalarin
kullanmaktadair (10).

COVID-19 pandemisi, telesaglik kullaniminin ana itici gliclerinden biridir ve birgok iilkenin saglik
sisteminde doniisiime neden olmustur. Ulkemizde ise COVID-19 pandemisi siirecinde aile hekimleri
COVID-19 hastalarmin saghk durumlarmi telefon araciligiyla takip etmistir. Ayrica T.C. Saglik
Bakanligi'na ait “Telesaglik” hizmeti olan “Dr. e-Nabiz” sistemi, uygulanmaya baslanmis, izolasyonda
olan SARS-CoV2 ile enfekte kisileri ve karantinada olan temasl kisileri hekimleriyle ¢evrim igi ortamda
bulusturmustur (11).
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Literatiirde telesaglikla ilgili yapilan calismalara bakildiginda; ingiltere’de 24 saat telefon danismanlig
veren merkezler sayesinde hastalarin %401 ilgili yerlere yonlendirilerek acil saglik servislerinin gereksiz
kullaniminin 6niine gecilmistir (12). Teletip uygulamalari ile astim ve kronik obstriiktif akciger hastaligi
(KOAH) olanlarda acil servislere basvurularda ve hastaneye yatislarda azalma, bununla birlikte yasam
kalitesinde artma oldugu goriilmiistiir. Diyabet hastalarinda ise HbAlc diizeyinde anlamli bir azalma
gozlenmistir (13,14). Teletip servisleriyle; palyatif bakim hastalarinin ev ortaminda takip ve tedavi
edilmesi, uzun siireli, masrafli ve hasta agisindan yipratici hastane yatiglarinin oniine gecilmesini, hastane
kapasitesinin daha etkili kullanilmasini saglamistir (15).

Glintimiizde internet kullaniminin artmasi; elektronik kaynaklarda saglik bilgilerini arastirmak, bulmak,
anlamak, degerlendirmek ve edinilen bilgileri saglik problemlerini ¢6zmede kullanabilmek seklinde
tanimlanan e-saglik okuryazarliginin énem kazanmasina neden olmustur (16). Bununla birlikte yapilan
calismalarda e-saglik okuryazarlhigr diizeyi yiiksek olan kisilerin telesaglik hizmetlerini daha sik
kullandiklar tespit edilmistir (17).

Niifusun yaslanmasi, kronik hastaliklarin insidansinin artmasi, saglik hizmetlerinin maliyetlerinin
ylikselmesi, saglik personeli sayisindaki ve dagilimindaki yetersizlikler, kirsal bolgelerdeki saglik
hizmetlerine erisim zorluklari, teknolojik ilerlemeler ve hastalarin bu gelismelerle birlikte artan talepleri
telesaglik kullanimimin yayginlasmasina neden olmaktadir (18). Karadeniz Teknik Universitesi (KTU)
Farabi Hastanesi polikliniklerine bagvuran 18 yas iistii kisilerin telesaglik hizmetlerini kullanma durumu,
telesaglik hizmetlerini kullanma durumunu etkileyen e-saglik okuryazarlik diizeyi ve diger faktorlerin
belirlenmesi amaclayan bu arastirma Tiirkiye'de telesaghigin hastalardaki kullanimini ve becerisini
belirleyen ilk ¢alismalardan birisidir. Ve bu ¢alismada asagidaki sorulara cevap aranmaistir;

S1: KTU Farabi Hastanesi polikliniklerine bagvuran 18 yas iistii kisilerin telesaglik hizmetlerini kullanma
durumu nedir?

52: Telesaghk hizmetlerini kullanma durumu sosyodemografik ve kisisel 6zelliklerden etkilenmekte
midir?

S3: E-saglik okuryazarlik diizeyi telesaglik hizmetlerini kullanma durumunu etkiler mi?
Gerec¢ ve Yontem

Arastirmanin Tipi

Calisma tamimlayic tiptedir.

Arastirmanin Evreni/Orneklem

Arastirmanin evrenini, literatiir taramasi sonucunda telesaglik uygulamalarini kullanma potansiyeli daha
yiiksek olan KTU Farabi Hastanesi'nin Kardiyoloji, N&éroloji, Genel Dahiliye, Deri ve Ziihrevi Hastaliklar,
Enfeksiyon Hastaliklari, Fizik Tedavi ve Rehabilitasyon, Gogiis Hastaliklari, Endokrin, G6z Hastaliklar1 ve
Kulak-Burun-Bogaz polikliniklerine bagvuran 18 yas iistii kisiler olusturmaktadir. Bu polikliniklere
basvurular; hekimlerin poliklinik giinlerine gore degismekte olup, haftalik ortalama bagvuran kisi sayist
250 ila 400 arasinda degismektedir. Calismada 6rneklem biiyiikliigii hesaplanmamaisg olup belirtilen her bir
poliklinige; birer haftalik (bes is giinii) siirelerde gidilerek 371 kisiye ulasilmistir.

Verilerin Toplanmas:

Belirtilen her bir poliklinige; birer haftalik (bes is giinii) siirelerde, 10:00-12:00 aras1 poliklinik saatlerinde
gidilerek Nisan — Haziran 2022 tarihlerinde veri toplanmistir. Arastirmaya katilmay1 kabul eden, 18 yas
lizerinde, sorular1 cevaplayabilecek bilissel yeterlilikte olan kisilerin sozlii onamlar1 alinip, telesaglik
hizmetlerini kullanma durumu ve etkileyen faktorlerin sorgulandig1 bir veri toplama formu, tablet/akilli
telefon yardimiyla yiiz yiize uygulanmistir. Katilimcilarin polikliniklere gore dagilimi Tablo 1’de
gOsterilmisgtir.
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Veri toplama formu literatiir taranarak arastirmacilar tarafindan olusturulmus olup, 3 boliim 32 sorudan
olusmaktadir. Birinci boéliimde ¢alismanin bagimsiz degiskenleri olan; yas, cinsiyet, medeni durum, ¢ocuk
sahibi olma durumu, yasanilan yer, birlikte yasanilan kisiler, egitim durumu, meslek, haneye giren aylik
gelir, kronik hastaliga sahip olma durumu, sahip olunan kronik hastaliklar, siirekli ila¢ kullanma durumu,
siirekli kullanilan ilaglar, saglik problemi oldugunda ilk basvurulan yer, randevu alma durumu ve
elektronik cihaz kullanma (cep telefonu, bilgisayar, tablet, akilli saat) durumu sorgulanmaistir.

Ikinci boliimde, calismanin bagimli degiskeni olan kisilerin telesaghik kullanma durumu sorgulanmustur.
Telesaglik kullanma durumu yapilan bu ¢alismada 5 ana baglikta degerlendirilmistir. Bu ana bagliklar; 1.
Mobil saglik uygulamalari, 2. E-saglik uygulamalari, 3. Mobil danisma hatlari, 4. Es zamanl sesli iletisim
ve es zamanl goriintiilii iletisim (senkron telesaglik) ve 5. Elektronik olarak edindikleri saglik verilerini
doktorlarina danmisma (asenkron telesaghk)'dir. Sekil 1’de calismada degerlendirilen bu telesaglik
uygulamalar1 ve alt basliklar1 gosterilmistir. Uygulamalarin alt basliklarindan en az bir tanesini kullanan
katilimailar o telesaglik uygulamasini kullanmyor olarak kabul edilmistir. Internete baglanabilen elektronik
cihaz kullanicis1 olmayan kisiler; mobil saglik ve e-saghk uygulamalarimi kullanmiyor olarak kabul

edilmistir.

TELESAGLIK
UYGULAMALARI
I
I I I I 1
1. Mobil Saghk 2. E-saghk 3 Mobil 4. Senkron 5. Asenkron
Uygulamalar: Uygulamalar: Hatlsarl Telesaghk Telesaghk

| |
4 | @ h [ 4 \/ ™)

a. Adimsayar a. Alo 112 a. Kendisinin veya Birlikte a. Elektronik Olarak
b-Nabiz Olger aMHRS (Merkezi b. Alo 184 Dy sadigl Kisilerin Soflik Kayith Laboratuvar
i kim Randevu Sistemi) ERTIB I PRNEIS IE S

c.Beslenme ve Diyet He c. Alo 182 Sesli Gériisme Durumu Sonuglarmi Doktora

d.Uyku Kalitesi b.HES (Hayat Eve Sigar) d. Alo 171 b. Kendisinin veya Birlikte UL DD
e.Meditasyon c.e-Nabiz Sistemi e. Alo 191 Yasadig: Kisilerin Saghk b. Elektronik 0|a[ak
d. Dr.e-Nabiz Sistemi Durumu igin Doktorla Telefonla Kayith Radyolojik
St f. Alo 114 Gérintiilii Goriisme Durumu Goriintiileri Doktora

| Danisma Durumu

~—
.
o )

Sekil 1. Calismada Degerlendirilen Telesaglik Uygulamalar: Semasi.

Son béliimdeyse ¢alismanin bagimsiz degiskeni olan e-saglik okuryazarlig: diizeyinin belirlenmesi icin E-
Saglik Okuryazarlik Olgegi kullanilmistir. Olgek, Norman ve Skinner (2006) tarafindan gelistirilmis, Gencer
(2017) tarafindan Tiirkce 'ye uyarlanarak gecerlilik ve giivenilirlik ¢alismas1 yapilmistir (19). 10 soruluk
o6lgegin ilk 2 sorusu internet kullanimryla ilgiliyken diger 8 soru e-saglik okuryazarligini belirlemektedir.
Olgek maddeleri 5'1i likert tipi dereceleme (1=kesinlikle katilmiyorum, 2=katilmiyorum, 3=kararsizim,
4=katiliyorum, 5=kesinlikle katiliyorum) seklinde degerlendirilmektedir. Olgekten alinan puan arttikca e-
saglk okuryazarhik diizeyi de artmaktadir. Olgegin Cronbach Alpha degeri 0,90'dur.

Verilerin Degerlendirilmesi

Istatistiksel analizlerde SPSS 23.0 kullanilmustir. Degerlendirme sonuglarinin tanimlayici istatistikleri
kategorik degiskenler i¢in say1 ve ytizde; siirekli degiskenler i¢in ortalama, standart sapma, minimum ve
maksimum olarak verilmistir. Siirekli degiskenlerin normal dagilip dagilmadigim test etmek icin
Kolmogorov-Smirnov ve Shapiro-Wilk testi kullanilmistir. Telesaglik kullanma durumu ile 6lgek puaninin
karsilastirilmasinda, 6l¢ek puami normal dagilima uymadigindan dolayr Mann Whitney U Testi
kullanilmistir. Telesaghik kullanma durumu ve diger bagimsiz degiskenlerin karsilastirilmasinda ise
Pearson ki-kare testi kullanilmistir. Sosyodemografik ve kisisel 6zelliklerin, e-saglik okuryazarliginin

4
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telesaglik kullanimini éngoérmedeki durumu binary lojistik regresyon analizi enter metodu kullanilarak
incelenmistir. Model uyumu ic¢in Hosmer-Lemeshow testi kullanilmistir. Degiskenler arasinda c¢oklu
baglantinin varhigini degerlendirmek icin korelasyon katsayilari hesaplanmistir. Tiim istatistik
analizlerinde 6nemlilik degeri p<0,05 olarak alinmistir.

Arastirmanin Etik Yoni

Bu ¢alisma i¢in gerekli izin KTU Farabi Hastanesi Bashekimligi'nden (Tarih: 01.04.2022, Say1: E-48814514-
299-34311) alinmus, etik onay ise KTU Tip Fakiiltesi Bilimsel Aragtirmalar Etik Kurulu tarafindan (Tarih:
26.05.2022, Say1: 24237859-357) verilmistir. Katilimcilardan ¢alismaya katilim igin s6zel onam alinmaistir.

Bulgular

Calismaya 371 kisi katilmistir. En fazla katilm %14 (n=52) ile Genel Dahiliye poliklinigindendir. Bunu
%11,3 (n=42) ile Kulak Burun Bogaz ve %11,3 (n=41) ile Kardiyoloji Poliklinigi izlemektedir (Tablo 1).
Katilimcilarin %64,2’si (n=238) kadindir. Katilimecilarin %62,8i (n=270) Trabzon’da, %5,1’i (n=19) Rize’'de
%4,3'1 (n=16) Giresun’da ikamet etmektedir. Yas ortalamasi 43,5 + 15,6 yil olarak belirlenmistir. Aylik gelir
ortalamasi (n=361) 6505,0 + 4326,6’d1r. Katihmcilarin diger sosyodemografik ve kisisel 6zellikleri Tablo 2'de
sunulmustur.

Tablol. Katilimcilarin Polikliniklere Gore Dagilimi (n=371).

Anketin yapildig: poliklinik Say1 (n) Yiizde (%)
Genel Dahiliye 52 14,0
Kulak Burun Bogaz 42 11,3
Kardiyoloji 41 11,1
Dermatoloji 40 10,8
Fizik Tedavi ve Rehabilitasyon 40 10,8
Endokrin 38 10,2
Noroloji 37 10,0
Gogiis Hastaliklar: 34 92
GoOz Hastaliklar: 34 9,2
Enfeksiyon 13 34

Tablo 2. Katilimcilarin Sosyodemografik ve Kisisel Ozellikleri (n=371).

Degiskenler Say1 (n) Yiizde (%)
Cinsiyet

Kadin 238 64,2
Erkek 133 35,8
Yas (Y11)

18-35 122 32,9
36-55 163 43,9
55 yas iistii 86 23,2
Medeni Durum

Evli 265 71,4
Bekar 106 28,6
Cocuk Sahibi Olma

Evet 256 69,0
Hayir 115 31,0
Birlikte Yagsanilan Kigiler*

Es 254 68,5
Cocuk/cocuklar 207 55,8
Anne 78 21,0
Baba 72 19,4
Kardeg/kardegler 58 15,6
Yalniz basina 19 5,1
Arkadag/arkadaslar 8 2,1
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Tablo 2. Katilimcilarin Sosyodemografik ve Kisisel Ozellikleri (n=371). (Devam)

Degiskenler Say1 (n) Yiizde (%)
Yasanilan Yer

Merkez ilce 219 59,1
Tlge 150 40,4
Koy/Kasaba 2 0,5
Egitim Durumu

Herhangi bir okuldan mezun olmayanlar 18 4,9
flkokul Mezunu 102 27,5
Ortaokul Mezunu 42 11,3
Lise Mezunu 114 30,7
Universite Mezunu 95 25,6
Meslek

Herhangi Bir Meslegi Olmayanlar 202 54,4
Yoneticiler, Profesyonel Meslek Mensuplar: 61 16,4
Esnaf / Sanatkarlar 31 8,4
Teknisyen/ teknikerler 18 49
Biiro Hizmetlerinde Caliganlar 16 4,3
Hizmet ve Satis Elemanlar: 15 4,0
Nitelik Gerektirmeyen Islerde Calisanlar (isgi, temizlik gorevlisi, site gorevlisi) 13 3,5
Sofdr / Makine Operatdrleri (sofdr, makine operatorii) 9 2,4
Silahl1 Kuvvetler Mensuplari 4 1,1
Nitelikli Tarim, Ormancilik ve Su Uriinleri Calisanlar: 2 0,5
Aylik Gelir (TL) (n=361)

5500 TL ve alt1 209 56,3
5500 TL tisti 162 43,7
Kronik Hastalik Durumu

Olanlar 205 55,3
Olmayanlar 166 44,7
Siirekli Olarak fla¢ Kullanma Durumu

Olanlar 196 52,8
Olmayanlar 175 4772

* Birden ¢ok secenek isaretlenmistir.

Katilimcilarin saglik problemi oldugunda ilk bagvurdugu saglik kurumu sirasiyla %41,2'yle (n=153) il/ilge
devlet hastanesi, %35,8’le (n=133) aile saglik merkezi, %19,1’le (n=71) {iniversite hastanesi, %3,5'le (n=13)
0zel hastane, %0,3’le (n=1) 6zel muayenedir. Katilimcilarin %91,6’s1 (n=340) internete baglanabilen
elektronik cihaz kullanmaktadir. En ¢ok kullanilan elektronik cihazlar %99,7 (n=339) ile cep telefonu %31,5
(n=107) ile bilgisayar ve %11,2 (n=38) ile tablettir.

Saglik kurulusuna gitmeden 6nce katilimcilarin %48,5'i (n=180) telefonla, %46,0’s1 (n=171) internetten,
%12,4'(1 (n=46) ise sekreterden randevu aldigimi belirtmistir. %17,0’si (n=63) ise Onceden randevu
almadigini sdylemistir. “Telesaglik kavramini daha once hi¢ duydunuz mu?” sorusuna katilimcilarin
%7,8'1 (n=29) “Evet” yanitin1 vermistir.

Tablo 3’te katilimcilarin telesaglik hizmetlerini kullanma durumu gosterilmistir. Katiimcilarin %86,5'i
(n=321) mobil danigsma hatlarini, %76,8’i (n=285) {ilkemizde uygulanan e-saglik uygulamalarini, % 41,2’si
(n=153) senkron telesaglhgi, %36,4'(i (n=135) ise asenkron telesagligi, %34,0'ti (n=126) mobil saglik
uygulamalarmi (adimsayar, nabiz 6lger, beslenme ve diyet, uyku kalitesi, meditasyon) kullanmaktadir
(Sekil 2).
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Tablo 3. Katilimcilarin Telesaglik Hizmetlerini Kullanma Durumu (n=371).

Degiskenler Say1 (n) Yiizde (%)
Mobil Danisma Hatlar

Alo 182 Merkezi Hekim Randevu Sistemi Kullananlar 272 73,3
Alo 112 Acil Cagr1 Merkezi Kullananlar 220 59,3
Alo 184 Korona Danisma Hatti1 Kullananlar 74 19,9
Alo 171 Sigara Birakma Danisma Hatt1 Kullananlar 17 4,6
Alo 114 Ulusal Zehir Danigsma Merkezi Kullananlar 3 0,8
Alo 191 Uyusturucu ile Miicadele Danigma ve Destek Hatt1 Kullananlar 1 0,3
E-saglik Uygulamalar

e-Nabiz’1 Kullananlar 228 61,5
MHRS'yi Kullananlar 195 52,6
HES'i Kullananlar 188 50,7
Dr. e-Nabiz’1 Kullananlar 3 0,8
Senkron Telesaglik

Saglik Durumu Icin Doktorla Telefonla Sesli Goriisme Yapanlar 114 30,7
Birlikte Yasadig1 Kisilerin Saghik Durumu Icin Doktorla Telefonla Sesli Goriisme

Yapanlar 94 25,3
Birlikte Yasadig1 Kisilerin Saghik Durumu Icin Doktorla Telefonla Goriintiilii

Goriisme Yapanlar 7 1,9
Saglik Durumu Icin Doktorla Telefonla Goriintiilii Goriisme Yapanlar 5 1,3
Asenkron Telesaglik

Elektronik Olarak Kayitli Laboratuvar Sonuglarini Doktora Danisanlar 128 34,5
Elektronik Olarak Kayitli Radyolojik Goriintiileri Doktora Daniganlar 102 27,5

Mobil Saglik Uygulamalar

Mobil Saghik Uygulamalarini (adimsayar, nabiz 6lger, beslenme ve diyet, uyku 126 34,0
kalitesi, meditasyon) Kullananlar

Katilimeilar (%)

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0 T T
Mobil E-saglik Senkron Asenkron  Mobil saglik
Danisma  Uygulamalar1  Telesaglik Telesaglik  Uygulamalar1
Hatlar

86.5

. 36.4 34.0

Telesaghk Uygulamalari

Sekil 2. Telesaglik Hizmetlerini Kullanma Durumu (n=371).

Tablo 4'te telesaglik uygulamalarii kullanmay: etkileyen kategorik degiskenler gosterilmistir. Yas artik¢a
e-saglik uygulamalar: (p<0,001), asenkron telesaglik(p<0,001) ve mobil saglik uygulamalar1 (p<0,001)
kullanim1 azalmaktadir. Bekarlar evlilere gore e-saglik uygulamalarimi (p<0,001), asenkron telesagligi
(p=0,044) ve mobil saglik uygulamalarini (p=0,001) daha fazla kullanmaktadir.

Tablo 4’te yildiz (*) agiklamasi; Cevap vermeyen katilimcilar nedeniyle tablodaki toplam sayilart mobil
danisma hatlarim1 (n=321), e-saghk uygulamalarin1 (n=285), senkron telesagligi (n=153), asenkron
telesaghigl (n=135) ve mobil saglik uygulamalarini (n=126) kullananlardan farklidir.
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Tablo 4. Telesaglik Uygulamalarimi Kullanma Durumunu Etkileyen Kategorik Degiskenler (n=371).

Mobil Danisma E-Saglik Senkron Asenkron Mobil Saglik
Hatlarim Uygulamalarini Telesaglig1 Telesaglig: Uygulamalarini
Kullananlar Kullananlar Kullananlar Kullananlar Kullananlar
(n=321) (n=285) (n=153) (n=135) (n=126)
Degiskenler Say1 Yiizde Say1 Yiizde Say1 Yiizde Say1 Yiizde Say1 Yiizde
(n) (%) (n) (%) (n) (%) (n) (%) (n) (%)
Cinsiyet
Kadin 203 85,3 179 75,2 96 40,3 97 40,8 75 315
Erkek 118 88,7 106 79,7 57 42,9 38 28,6 51 38,3
P degeri 0,354 0,326 0,636 0,019 0,183
Yas
18-35 103 84,4 117 95,9 47 38,5 60 49,2 58 47,5
36-55 153 93,9 133 81,6 79 48,5 60 36,8 57 35,0
55 yas {istii 65 75,6 35 40,7 27 314 15 17,4 11 12,8
P degeri <0,001 <0,001 0,026 <0,001 <0,001
Medeni Durum
Evli 232 87,5 186 70,2 111 41,9 88 33,2 76 28,7
Bekar 89 84,0 99 93,4 42 39,6 47 443 50 47,2
P degeri 0,361 <0,001 0,689 0,044 0,001
Cocuk Sahibi Olma
Evet 223 87,1 177 69,1 110 43,0 81 316 70 27,3
Hayir 98 85,2 108 93,9 43 37,4 54 47,0 56 48,7
P degeri 0,622 <0,001 0,313 0,005 <0,001
Yasanilan Yer
Merkez flge 188 85,8 177 80,8 88 40,2 89 40,6 80 36,5
Ilge/Koy/Kasaba 133 87,5 108 71,1 65 42,8 46 30,3 46 30,3
P degeri 0,646 0,280 0,620 0,041 0,210
Kimlerle Yasadig1
Yalmz Bagina 14 82,4 12 70,6 6 35,3 6 35,3 6 35,3
Herhangi bir kisi 307 86,7 173 77,1 147 41,5 129 36,4 120 33,9
P degeri 0,606 0,533 0,610 0,924 0,906
Egitim Durumu
Lise alt1 138 85,2 89 54,9 58 35,8 37 22,8 35 21,6
Lise ve tistit 183 87,6 196 93,8 95 45,5 98 46,9 91 43,5
P degeri 0,506 <0,001 0,061 <0,001 <0,001
Meslek
Meslegi 170 84,2 142 70,3 72 35,6 65 32,2 57 28,2
Olmayanlar
Meslegi Olanlar 151 89,3 143 84,6 81 47,9 70 41,4 69 40,8
P degeri 0,145 0,001 0,222 0,065 0,011
Aylik Gelir (TL) *
5500 TL ve alt1 168 84,4 139 69,8 77 38,7 59 29,6 55 27,6
5500 TL {istii 143 88,3 142 87,7 73 45,1 74 45,7 70 43,2
P degeri 0,292 <0,001 0,188 0,002 0,002
Kronik Hastalik Durumu
Olanlar 174 84,9 141 68,8 82 40,0 64 31,2 51 24,9
Olmayanlar 147 88,6 144 86,7 71 42,8 71 42,8 75 45,2
P degeri 0,303 <0,001 0,590 0,021 <0,001
Siirekli Olarak ila¢ Kullanma Durumu
Olanlar 169 86,2 131 66,8 80 40,8 62 31,6 52 26,5
Olmayanlar 152 86,9 154 88,0 73 41,7 73 41,7 74 42,3
P degeri 0,859 <0,001 0,861 0,044 0,001
Saglik Problemi Oldugunda ilk Bagvurulan Saglik Kurumu
Aile Saglik 118 88,7 103 77,4 58 43,6 55 41,4 47 35,3
Merkezi
Devlet Hastanesi 129 84,3 118 77,1 47 30,7 44 28,8 51 33,3
Universite 61 85,9 54 76,1 41 57,7 31 43,7 20 28,2
Hastanesi
Ozel Hastane 13 92,9 10 71,4 7 50,0 5 35,7 8 57,1
P degeri 0,638 0,962 0,001 0,075 0,207
internete Baglanabilen Elektronik Cihazi Kullanma Durumu
Kullananlar 303 89,1 146 42,9 134 39,4
Kullanmayanlar 18 58,1 7 22,6 1 3,2
P degeri <0,001 0,027 <0,001
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E-Saglik Okuryazarlik Olcegi toplam puan ortalamasi 2,91 + 0,70 (0,88-4,38) olarak bulunmustur. E-Saglik
Okuryazarlik Olgegi toplam puan ortalamasi; mobil danigsma hatti kullanan katilimcilarda (2,9 + 0,7)
kullanmayanlara (2,8 + 0,7) kiyasla istatistiksel olarak 6nemli bir fark gostermemistir (p=0,296), e-saghk
uygulamalarini kullananlarda (3,1 + 0,7) kullanmayanlara (2,4 + 0,7) kiyasla istatistiksel olarak onemli
derecede yiiksek bulunmustur (p<0,001), senkron telesaghk kullananlarda (3,1 + 0,6) kullanmayanlara (2,8
+ 0,7) kiyasla istatistiksel olarak onemli derecede yiiksek bulunmustur (p=0,002), asenkron telesaglik
kullananlarda (3,1 + 0,6) kullanmayanlara (2,7 + 0,7) gore istatistiksel olarak onemli derecede yiiksek
bulunmustur (p<0,001), mobil saglik uygulamalarini kullananlarda (3.2 + 0.6) kullanmayanlara (2.8 + 0.7)
gore istatistiksel olarak énemli derecede yiiksek bulunmustur (p<0.001).

Tablo 5te Telesaglik uygulamalarini kullanmay etkileyen degiskenlerin regresyon analizi gosterilmistir.
Kadinlar erkeklere gore 2,17 kat daha fazla oranda asenkron telesagligi kullanmaktadir (p=0,007). 18-35 yas
grubundakiler 55 yas {istii kisilere gore e-saglik uygulamalarini 15,46 kat (p<0,001), asenkron telesagligi
2,88 kat (p=0,018) ve mobil saglik uygulamalarimi 2,83 kat (p=0,027) daha fazla oranda kullanmaktadir. 55
yas iistline gore 36-55 yas araligindaki kisiler mobil danisma hatlarim1 4,11 kat (p=0,001), e-saghk
uygulamalarin1 6,29 kat (p<0,001), mobil saglik uygulamalarini 2,44 kat (p=0,022) daha fazla oranda
kullanmaktadir. E-saglik okuryazarlik ortalama puamni artikga e-saglik uygulamalarini kullanma 2,56 kat
(p<0,001), senkron telesaghig: kullanma 1,57 kat (p=0,014), mobil saglik uygulamalarmi kullanmaysa 1,71
kat (p=0,009) artmaktadir. Egitim durumu lise ve iistii olanlar, lise alt1 egitim durumuna gore e-saghk
uygulamalarmi 5,50 kat (p<0,001) ve asenkron telesaghgir 1,85 kat (p=0,042) daha fazla oranda
kullanmaktadir.

Tartigma

Glintimiizde telesagligin tibbi hizmetlerde 6n plana ¢ikmasinda; internet ve dijital teknolojinin hizli bir
sekilde ilerlemesi ve kullaniminin artmas: rol oynamaktadir. Bu gelismelerle saghk bakimi ve yasam
kalitesinin yiikseldigi ve saglik bakim maliyetinde 6nemli azalmalarin oldugu goézlenmektedir (10).
Tiirkiye’de de telesaglik hizmetleri giderek artmakta ve kullanimi yayginlasmaktadir. Bu calismayla KTU
Farabi Hastanesi polikliniklerine basvuran kisilerin telesaglik hizmetlerini kullanma durumu ve etkileyen
faktorlerin belirlenmesi amaglanmistir. Telesaglik hizmetlerini kullanma durumu 5 ana baslikta
degerlendirilmis olup bu basliklar; mobil saghk uygulamalari, e- saglik uygulamalari, mobil danigsma
hatlari, senkron telesaglik ve asenkron telesagliktir.

Arastirma KTU Farabi Hastanesi'ne basvuran 371 kiside ylriitiilmiistiir. Katilimeilarin, %86,5'1 mobil
danisma hatlarini, %76,8’i {ilkemizde uygulanan e-saglik uygulamalarini, % 41,2’si senkron telesaghgi,
%36,4'11 asenkron telesaglig1, %34,0’ti mobil saglik uygulamalarini (adimsayar, nabiz dlger, beslenme ve
diyet, uyku Kkalitesi, meditasyon) kullanmaktadir. Katiimcilar arasinda en az kullanulan telesaghk
uygulamasi mobil saglik hizmetleri olurken (%34,0), telesagligi duyma orani %9,4 olarak bulunmustur. Bu
durum bize katilimcilarin telesagligi kullamiyor olsalar bile terim olarak asina olmadiklarini
gostermektedir. Telesaglikla ilgili tanitim programlarinin ve bilgilendirmelerin artirilmasiyla “telesaghk”
terimini duyma orami da artacaktir. Boylelikle kisiler bu uygulamalar hakkinda gerekli ve yeterli bilgi
sahibi olup, bilingli bir sekilde bu uygulamalar: kullanabileceklerdir.
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Tablo 5. Telesaglik Uygulamalarini Kullanmay1 Etkileyen Degiskenlerin Regresyon Analizi (n=361).

Mobil Danisma Hatlar1 E-Saglik Uygulamalari Senkron Telesaglik Asenkron Telesaglik Mobil Saglik Uygulamalar1
Degiskenler OR (%95 GA) P degeri OR (%95 GA) P degeri OR (%95 GA) P degeri OR (%95 GA) P degeri OR (%95 GA) P degeri
Cinsiyet (referans: erkek)
Kadm 0,85 (0,41-1,78) 0,677 0,55 (0,24-1,28) 0,170 1,14  (0,67-1,92) 0,632 2,17 (1,23-3,34) 0,007 0,65 (0,37-1,13) 0,124
Yas (referans : 55 yas iistii)
18-35 1,71 (0,60-4,87) 0,314 15,46 (4,31-55,52) <0.001 1,16 (0,52-2,57) 0,718 2,88 (1,20-6,93) 0,018 2,83 (1,13-7,11) 0,027
36-55 4,11 (1,749,69) 0,001 6,29 (2,91-13,59) <0.001 1,63  (0,88-3,00) 0,115 1,97 (0,96-4,03) 0,064 2,44 (1,13-525) 0,022
E-Saglik Okuryazarlik Diizeyi

1,14 (0,72-1,82) 0,570 2,56 (1,25-4,52) <0.001 1,57 (1,10-2,26) 0,014 1,45 (0,98-2,14) 0,062 1,71 (1,14-2,57) 0,009
Cocuk Sahibi Olma ( referans: evet)
Hayir 0,84 (0,33-2,21) 0,737 0,91 (0,29-2,90) 0,880 0,61 (0,32-1,15) 0,126 0,85 (0,43-1,65) 0,623 1,42 (0,73-2,77) 0,295
Yasanilan Yer ( referans: ilge/kdy/kasaba)
Merkez ilce 0,82 (0,43-1,56) 0,553 1,46 (0,74-2,85) 0,273 074 (0,47-1,16) 0,187 1,39 (0,85-2,27) 0,186 1,05 (0,64-1,72) 0,842
Egitim Durumu (referans: lise alt1)
Lise ve stii 1,06 (0,48-2,34) 0,884 5,50 (2,37-12,73) <0.001 1,60 (0,92-2,78) 0,097 1,85 (1,02-3,34) 0,042 1,21 (0,67-2,20) 0,529
Meslek (referans: meslegi olmayanlar)
Meslegi Olanlar 1,19 (0,56-2,51) 0,648 0,92 (0,40-2,10) 0,839 1,29 (0,76-2,22) 0,346 1,32 (0,74-2,36) 0,346 098 (0,55-1,74) 0,934
Aylik Gelir (referans: 5500 TL ve alt1)
5500 TL {istii 0,82 (0,39-1,70) 0,600 1,05 (0,49-2,27) 0,901 0,86 (0,52-1,43) 0,569 1,45 (0,85-2,47) 0,171 1,35 (0,79-2,31) 0,269
Kronik Hastalik Durumu (referans: olanlar)
Olmayanlar 1,16 (0,57-2,37) 0,670 0,99 (0,46-2,14) 0,980 0,96 (0,60-1,55) 0,877 1,00 (0,60-1,65) 0,994 1,60 (0,97-2,65) 0,066
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Calismamizda kadin katilimcilarin, erkeklere gore asenkron telesaglik hizmetlerini daha fazla kullandig:
bulunmustur. Benzer sekilde Horrell ve arkadaslarinin ¢alismasinda, kadinlarin erkeklere kiyasla daha
fazla saglik bilgisi arama ve telesaglik hizmetlerinden yararlanma egiliminde olduklar: belirtilirken (20),
Chandrasekaran ve arkadaslarmin calismasinda da kadinlarin telesaglik kullanma olasihiginin daha
yiiksek oldugu (OR: 1,39 %95 GA 1,09-1,78) bulunmustur (21). Bu durumun nedeni, genellikle aile i¢inde
saglikla ilgili sorumlulugun kadinlarda olmasi ve doktorlarla iletisim kurmada kadinlarin daha aktif rol
almalarn olabilir (22). Ayrica, kadinlarin dogumda beklenen yasam siireleri erkeklerden daha uzun olup;
diyabet, hipertansiyon, osteoporoz, artrit gibi hastaliklara yakalanma olasiliklar1 fazladir. Bu nedenle
hekimleriyle ¢ok daha fazla iletisim kurma egilimindelerdir (23,24).

Telesaglik kullaniminda yasin rolii olduk¢a 6nemlidir. Gengler yeni gelisen teknolojiyi ileri yastaki kisilere
gore daha yakindan takip etmekte ve daha fazla kullanmaktadir. Ernsting ve arkadaglarinin yaptig:
¢alismada mobil saghk uygulamasi kullanimi yas artik¢a azalmaktadir (OR:0,97 p<001) (25). ABD’de Caroll
ve arkadaglarinin yaptigi calismada mobil saghk kullanan kisilerde yas artik¢a kullanma olasiligt
azalmaktadir (45-64 yas, OR:0,56 p<0,001; 65+ yas, OR:0,19 p<0,001) (26). Jaffe ve ark. ABD’de yaptig1
calismada 45-64 yasindaki yetiskinlerin 18-44 yasindaki yetiskinlere gore telesaglik kullanma olasiliklar
daha diistiktiir (OR:0,684 %95 GA 0,561-0,834) (27). Bizim ¢alismamizda da geng kisiler senkron telesaglik
ve mobil danisma hatlar1 hari¢ diger telesaglik uygulamalarini daha fazla kullanmaktadir. Bu nedenle
telesaglik uygulamalar1 gelistirilirken aradaki dijital ugurumu azaltmak igin ileri yastaki kisilerin
ihtiyaclar1 da dikkate alinmalidir (28). Calismamizda yas ile ilgili elde ettigimiz bir diger bulgu da 36-55
yas grubunun mobil danisma hatlarini diger yas gruplarina gore daha fazla kullanmasidir. Mobil danisma
hatlari, diger telesaghk uygulamalarina oranla daha uzun bir gecmise sahip oldugundan, bu uygulamalara
daha asina olan ileri yastaki bireyler icin mobil damusma hatlarinin kullanimi diger telesaglik
uygulamalarina gore daha pratik ve kolaydir.

Egitim seviyesi yiiksek kisiler genellikle teknoloji hakkinda daha fazla bilgi sahibidir, teknolojik olarak
diisiinmeye ve dijital araglara daha fazla erisime sahip olma egilimindedir. Ulkemizde uygulanan e-saglik
uygulamalarini etkileyen faktorlere bakildiginda, Akgiin’iin calismasinda egitim seviyesi yiikseldikge e-
Nabiz sistemini kullanma orami artmaktadir (29). Cigek ve Sogiit'iin yaptig1 calismada da egitim diizeyi
yiikseldikce MHRS, e-Laboratuvar hizmetinin kullanimi artmaktadir (30). Bizim ¢alismamizda benzer
sekilde egitim seviyesi artik¢a e-saghik uygulamalar1 (OR:5,50 p<0,001) kullanum1 ayrica asenkron telesaglik
(OR:1,85 p<0,042) kullanim1 artmaktadir. Ulkemizde, egitim seviyesi diistiikge e-saglik uygulamalarinin ve
asenkron telesaglhigin az kullanmasinin nedeni; kisilerin bu uygulamalari bilmemeleri veya bu
uygulamalarin kullanilmasini bilmemeleri ve dolayisiyla yiiz yiize saglhik hizmeti almaya devam
etmeleridir (29).

E-saglik okuryazarligi, cevrimic¢i ortamda saghga yonelik bilgiye ulasabilmek acgisindan teknoloji
kullaniminin belirleyicilerinden biridir (31). Diisiik e-saglik okuryazarligi olan kisiler yiiksek olanlara gore,
saglikla ilgili bilgiler edinebilmek icin internetten ve elektronik cihazlardan daha az yararlanirlar. Bu
baglamda telesaghik kullanim oranlar1 da diiser. Bol ve arkadaslarinin yaptig1 bir calismada mobil saglik
uygulamalar: kullanicilarinin, kullanmayanlara gore e-saglik okuryazarlig: diizeyi (OR: 1,46 %95GA 1,28—
1,66) yiiksek bulunmustur (32). Ustiin ve arkadaslariin eczacilik 6grencilerinde yaptigi bir ¢alismadaysa
mobil saglik uygulamasi kullanicillarinin, kullanmayanlara kiyasla e-saglik okuryazarlik diizeyi daha
yliksek bulunmustur (p<0,05) (33). Rush ve ark. yaptig1 calismadaysa; e-saglik okuryazarli§i puanlar
telesaglik kullananlarda kullanmayanlara gore daha yiiksek bulunmustur, ancak bu fark istatistiksel olarak
anlamli bulunmamistir (34). Bizim c¢alismamizdaysa e-saglik okuryazarlik diizeyi artik¢a senkron
telesaghik (OR:1,57 p:0,014), e-saglik uygulamalar: (OR: 2,52 p<0,001) ve mobil saglik kullanimi (OR:1,71
p:0,009) artmaktadir. Telesaglik kullaniminda e-saglik okuryazarhig: diizeyi yiiksek olan kisiler daha fazla
saglik hizmeti bilgisi almakta, daha gesitli bilgi kaynaklarindan yararlanmakta ve bilgilerin kalitesini daha
dogru bir sekilde degerlendirebilmektedir (35). E-saglk okuryazarlik diizeyi diisiik olan kigiler ise
telesaglik kullanimlar1 az oldugundan olumsuz saglik sonuglar: agisindan daha yiiksek risk altindadir.

Pandemi dncesinde telesaglik sinirli bir sekilde kullanilirken, pandemi siirecinde bu alanda 6nemli bir artis
gozlemlenmistir (36). Ulkemizde de COVID-19 déneminde uygulamaya konulan HES en ¢ok kullarnilan e-
saglik uygulamalarindan biri olmustur. Calismamizda da katihmalarin %50,7’sinin HES'i kullandig:
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belirlenmistir. Bu durum bize pandemi gibi olaganiistii durumlarda telesagligin kullanimin oldukg¢a fazla
ve dnemli oldugunu gostermektedir.

Bircok telesaglik modalitesinin (mobil saglik, e-saghk, mobil danisma hatlari, senkron ve asenkron
telesaglik) birlikte ele alinmasi bu ¢alismanin en belirgin 6ne ¢ikan 6zelligidir. Ancak sadece hastaneye
basvuran kisilerde yapilan bu ¢alismanin sonuglari toplumu temsil etmemektedir. Bu nedenle daha biiytiik
orneklem grubuna uygulanmasi daha kapsamli sonuglar elde edilmesini saglayacaktir. Boylece; telesaglik
kullaniminin artirilmasi i¢in, telesagligin gelistirilmesi gereken yonleri ve alinacak dnlemler belirlenebilir.

Sonug ve Oneriler

Sonug olarak; cinsiyet, yas, egitim seviyesi ve e- saghk okuryazarlig: telesaglik modalitelerini kullanmada
etkili faktorler olarak bulunmuslardir. E-saglik okuryazarliginin artirilmasi igin kisilere bilgi ve iletisim
teknolojilerinin kullanilmasiyla ilgili egitimler verilebilir. Toplumun her kesiminin internete erisimi kolay
olmali, iicretsiz internet aglar1 genisletilmelidir. Dijital esitsizligi azaltmak i¢in, maddi imkanlar1 kisith
bireylere diisiik maliyetli veya iicretsiz akilli cihaz destegi saglanabilir. Yas ilerledikce telesaglik
uygulamalart kullamimi azalmaktadir. Giderek yasli niifusun artmasi ve beraberinde ortaya gikan
hastaliklar, telesaghk uygulamalarinin yash niifus icin énemli oldugunu gostermektedir. Bu nedenle
telesaghk uygulamalari yash niifus da goz oniine alinarak herkes igin kullanimi kolay hale getirilmelidir.
Telesaglik uygulamalarmin bilinirliginin ve kullaniminin artirilmas: igin kitle iletisim araglarinda tanitimi
ve bilgilendirilmesi yapilabilir. Telesagligin kullanimimin artmas: toplumun dolayisiyla bireylerin saglik
durumlarinda olumlu iyilesmeler olmasina katki saglayacaktir.

Etik Beyan: Bu calisma icin etik kurul onayi, Karadeniz Teknik Universitesi Rektorliigii Tip Fakiiltesi Bilimsel Arastirmalar Etik
Kurulu'ndan alinmigtir (Tarih: 26.05.2022 ve Karar No: 24237859-357). Bu ¢alismanin hazirlanma siirecinde bilimsel ve etik ilkelere,
Helsinki Bildirgesi'ndeki arastirma ilkelerine bagli kalindig1 ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan
edilmistir.

Yazarlarin Katkilar:: Calisma konsepti/tasarimi: BS, MT, NEB, NO, YD, SY, MEV - Veri toplama: BS, YD, SY, MEV - Veri
analizi/yorumlama: B$, MT, NEB, NO, YD, SY, MEV — Makalenin yazimi: BS, MT, NEB, NO - igerigin elestirel incelenmesi: BS, MT,
NEB, NO - Son onay ve sorumluluk: BS, MT, NEB, NO - Malzeme ve teknik destek: BS, NO, YD, SY, MEV - Stipervizyon: MT, NEB.
Akran Degerlendirmesi: Dis bagimisiz.

Cikar Catismasi: Cikar catismast yoktur.

Finansal Destek: Finansal destek alinmamugtir.

Tesekkiir: Veri toplamadaki yardimlari igin Betiil Zeynep UTUK, Sema BUYUK ve Kiibra TOK ASLANHAN 'a tegekkiir ederiz.
Diger Beyanlar: Bu makale 5-8 Ekim 2022 tarihleri arasinda diizenlenen II. Uluslararast Tip, Saglik ve Iletisim Bilimleri Kongresi'nde
sozli bildiri olarak sunulmustur.
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Abstract: This longitudinal multicenter study, it was aimed to examine the hand hygiene practices of nurses in pre-pandemic, pandemic and post-
pandemic periods. The study was conducted in a private health institution in Turkey (2019-2023). Hand hygiene assessment was done among 2253
nurses using Hand-in-Scan™ (Semmelweis Systems by Hand-in-Scan; Hungary) technology. In the pre-pandemic phase, a sample of 936 evaluation
was used as a set baseline mean cleanliness score of 93.32 (establishing a reference point for subsequent evaluations). During the pandemic, there was a
significant increase in the evaluation scores, with an average score of 97.94 based on 892 recorded assessments conducted using this system. This
increase emphasis the intensified focus on hygiene protocols during the pandemic, indicative of heightened awareness and adherence to hand hygiene
practices. At the post-pandemic phase, with 425 observations, demonstrated a slight decline in the mean cleanliness score to 96.79. Despite this
decrease, the overall cleanliness levels remained notably higher than the pre-pandemic baseline. A detailed breakdown of mean cleanliness scores for
different hand regions, along with 95% Confidence Intervals, offered nuanced insights into expected cleanliness levels during each period. Statistical
analysis revealed highly significant differences in hand hygiene practices between the pre-pandemic period and both the pandemic and post-pandemic
periods. Interestingly, no significant difference was found between the post-pandemic and pandemic periods, indicating that the elevated levels of
hand hygiene practices observed during the pandemic were maintained even after it ended. The study not only contributes valuable insights into
evolving hand hygiene practices but also highlights the lasting impact of increased awareness and adherence introduced during the pandemic. The
incorporation of Hand-in-Scan™ technology enriches measurement precision, augmenting overall hand hygiene compliance within healthcare
settings. The findings underscore the need for continued emphasis on hand hygiene protocols, emphasizing their enduring impact on healthcare
practices beyond the pandemic.

Keywords: Hand hygiene, Nurses, Pandemic, Hand-in-Scan™ technology, Post-pandemic, Pre-pandemic
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Oz: Bu boylamsal cok merkezli calismada, pandemi oncesi, pandemi ve pandemi sonrasi dénemlerde hemsirelerin el hijyeni uygulamalarinmn
incelenmesi amaglandi. Calisma Tiirkiye'de 6zel bir saglik kurulusunda gergeklestirildi (2019-2023). El hijyeni degerlendirmesi, Hand-in-Scan™
(Semmelweis Systems by Hand-in-Scan; Macaristan) teknolojisi kullanilarak 2253 hemsire ile yapildi. Elde edilen bulgulara gore, pandemi 6ncesi
donemde 936 6rneklemle 93,32'lik bir temizlik puani belirlendi. Ancak, pandemi déneminde kaydedilen 6rneklerin ortalamas: dikkat gekici bir sekilde
artt, 892 kaydedilen &rneklemle ortalama 97,94 puan goriildii. Bu artis, pandemi siirecinde hijyen protokollerine odaklanmanin ve el hijyeni
uygulamalarmna artan farkindaligin bir gostergesidir. Pandemi sonras1 donemde ise, 425 6rneklemle birlikte ortalama temizlik puaminda 96,79'a kadar
hafif bir diisiis gozlendi. Farkli el bolgeleri igin ortalama temizlik puanlarimn ayrintili bir dokiimii ve %95 Giiven Araliklari, her donem boyunca
beklenen temizlik seviyelerine iliskin ayrintili bilgiler sundu. Istatistiksel analizler, pandemi 6ncesi dénem ile hem pandemi sonrasi hem de pandemi
donemleri arasinda oldukga anlamli farkliliklar oldugunu ortaya koydu. Ancak, pandemi sonrasi ve pandemi donemleri arasinda 6nemli bir fark
tespit edilmedi ve pandemi sirasinda gozlemlenen yiiksek seviyelerle karsilastirilabilir bir pandemi sonrasi el hijyeni uygulamalarinin devam ettigi
vurgulandi. Bu ¢alisma, el hijyeni uygulamalarinin gelisimine iligskin degerli bilgiler sunmanin yani sira, pandemi sirasinda artan farkindalik ve
bagliligin kalic1 etkisinin altini gizmektedir. Hand-in-Scan™ teknolojisinin kullanilmasi, 6lgiimlerin hassasiyetini artirarak saglik hizmeti ortamlarinda
el hijyeni protokollerine uyumu giiclendirmektedir. Sonuglar, el hijyeni prosediirlerine ve bunlarin pandeminin O6tesinde saglik hizmetleri
uygulamalari tizerindeki kalici etkilerine siirekli dikkat edilmesi gerektiginin altini ¢izmektedir.
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Introduction

Maintaining effective hand hygiene practices is critical in healthcare settings to prevent the transmission
of infectious agents and reduce the risk of healthcare-associated infections (HAIs) (1-4). The significance
of hand hygiene in infection control is well-established, emphasizing the need for meticulous practices
before and after patient contact, between care activities, and following potential hand contamination
events (4-6). The choice of hand antiseptic solutions, their application methods, and stability
considerations are critical factors influencing efficacy (7). While soap and water are essential for visibly
soiled hands, both options are acceptable for visibly clean hands, alcohol-based hand rubs, following
European standards (EN 1499 and EN 1500) and WHO recommendations, are recognized as key
measures in preventing HAIs (7-10).

The effectiveness of hand hygiene protocols relies on maintaining correct techniques over time. Long-
term programs emphasize sustained improvement through education and training, with monitoring and
reporting success integral to quality improvement initiatives (2,9,11). Despite established protocols,
achieving and sustaining proper hand hygiene compliance among healthcare workers remains
challenging. Continuous re-education and training, often overlooked, lead to poor compliance. Various
studies underscore the need for educational interventions and training programs, particularly during the
COVID-19 pandemic (9, 12-15).

The COVID-19 pandemic has heightened awareness, with initiatives like the Rapid Hand Hygiene
Training Program playing a pivotal role in crisis management, providing swift and effective solutions to
uphold hand hygiene standards (15). Various methods and tools, such as direct observation, electronic
monitoring systems, surveys, and self-reporting, are employed to measure and monitor hand hygiene
compliance in healthcare settings. Combining these methods provides a comprehensive understanding,
contributing to sustained improvements in compliance rates and patient safety (16-26). Ensuring nurses'
adherence to handwashing protocols is crucial for infection prevention and patient safety (1,25). Hand
hygiene remains a cornerstone in global healthcare infection prevention efforts. Enhancing education and
fostering behavior change are integral components, further fortified by the continuous monitoring and
feedback of hand hygiene performance. Diverse measurement methods, including advanced technologies
like Hand-in-Scan™, offer a multifaceted approach to maintaining and improving hand hygiene
compliance among healthcare workers (18, 27). These endeavors underscore a commitment to
transparency, accountability, and ongoing improvement in hand hygiene practices.

Duong et al's study revealed an alarming statistic that 92,9% of subjects did not adequately cover their
hands with alcohol-based hand sanitizer, with fingertips and backs of hands being the most frequently
missed areas. To address this issue, the Semmelweis Hand Hygiene System, Hand-in-Scan™ was used,
which provides a real-time assessment of subjects' disinfection technique and highlights the need for
improvement in covering hands during the disinfection process (28).

Hand-in-Scan™ monitoring system is a real-time objective observation and automated analysis of
healthcare workers' hand hygiene practices. It has a customizable training modules, which can be
integrated into the daily workflows of healthcare professionals. This not only facilitates continuous
learning but also ensures that education becomes an inherent part of their routines. The system’s data
analysis capabilities empower healthcare facilities to monitor and assess hand hygiene compliance rates
over time, offering vital insights for quality improvement initiatives. With interactive simulations, it
integrates healthcare workers in realistic scenarios to actively participate in refining their hand hygiene
practices. This is a multifaceted approach actively involving healthcare professionals in the learning
process while providing actionable insights for continuous improvement (18, 27,29, 30).

Acbadem Health Gruoup (AHG) maintains a reliable system for monitoring and improving hand
hygiene practices, overseen by the infection control nurse. Monthly hand hygiene assessments for nurses
are conducted within each department, supervised by designated individuals, typically nurses or those
responsible for the respective departments, trained by the infection control nurse. All healthcare
professionals undergo annual training to reinforce their understanding of hand hygiene protocols.
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Employees receive regular updates and training sessions to ensure adherence to proper hand hygiene
practices. Adequate infrastructure and necessary materials for effective hand hygiene are consistently
provided in designated handwashing areas. Regular checks are conducted to confirm the availability and
adequacy of hand hygiene materials in their designated locations. AHG employees undergo mandatory
hand hygiene training annually as mandated by the Turkish Ministry of Health. Since April 2019, hand
washing practices have been periodically assessed using the Semmelweis Hand Hygiene System, using
this system to ensure objective evaluation of the results.

This study aims to examine nurses' hand hygiene practices before, during, and after COVID-19, assessing
their effectiveness using Hand-in-Scan™ technology to explore changes over time and the pandemic’s
impact.

Materials and Methods
Study Design

The study's descriptive longitudinal multi-center design positions it to uncover meaningful patterns,
trends, and diversities in hand hygiene practices across various healthcare institutions over an extended
timeframe. The study spanned from April 2019 to June 2023, capturing a comprehensive overview over a
four-year period.

The timeline of the study was determined according to the official pandemic start and end dates
determined by the Ministry of Health in Turkey.

In the pre-pandemic period, this study was initiated to establish a baseline for hand hygiene practices
and to assess the effectiveness of ongoing hygiene interventions within healthcare settings. At that time,
the study aimed to evaluate routine infection control measures, without any knowledge or anticipation of
an impending global pandemic. The onset of the pandemic, however, provided an unplanned but
valuable opportunity to compare hand hygiene practices across different phases of healthcare delivery.

Regarding the prediction of the pandemic's start or end, it is important to note that the pandemic was an
unforeseen event. The study did not originally intend to address the impact of a global health crisis.
Instead, once the pandemic began, the study was adapted to assess the natural progression of hand
hygiene practices in response to the heightened infection control measures implemented during the crisis.

The ethics committee approved the study as a longitudinal observational study, focusing on hygiene
practices over time. The data collected during the pandemic was either prospectively gathered as part of
ongoing assessments or, in some cases, retrospectively analyzed after the pandemic began to compare
trends. This retrospective data analysis allowed for a comparison between pre-pandemic, pandemic, and
post-pandemic periods, highlighting the lasting impact of the pandemic on hygiene behavior.

Pre-pandemic: April 2019 - March 10, 2020
Pandemic Period: March 11 - May 30, 2022
Post-pandemic: May 31 - June 1, 2023
Sample

The study unfolded within the premises of a private healthcare institution in Turkey from 2019 to 2023,
involving a total of 2253 nurses. Participants were recruited based on their willingness to take part in the
study, ensuring a representative cross-section of healthcare professionals across the relevant periods. All
participants were included voluntarily, and their assignment to each group was determined based on the
period during which they participated in the study. No random selection or sample size calculation was
applied, as this study relied on the natural flow of voluntary participation from healthcare professionals.

Group Assignment: The participants were grouped according to the timeline of the study:
1. Pre-Pandemic Group: Includes individuals whose data was collected prior to the official declaration of
the COVID-19 pandemic.
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2. Pandemic Group: Comprises individuals who participated during the pandemic, when infection
control measures were at their peak.

3. Post-Pandemic Group: Consists of individuals whose data was collected after the pandemic, during the
normalization phase.

The sample distribution comprised 936 participants from the pre-pandemic era, 892 during the pandemic
and 425 post-pandemics.

Data Collection

Hand Hygiene Application and Data Collection Tools: The Semmelweis Scanner™ in the Hand-in-Scan
System.

The study was conducted in eight hospitals within the same health group in Istanbul. The Handinscan
device was transported to each hospital on a portable transfer unit and used on site. No predetermined
sample size calculation was made; instead, all staff who consented to participate were included in the
study.

All the participants in the study inorder to use standard procedure applied a recommended 3-5 ml of
(Aniosrub 85 NPC, Ecolab, France) recommended by the manufacturer alcohol-based hand disinfectant
which included adye to ensure comprehensive coverage and scanning with UV from the scanner.
Adhering to the World Health Organization's (WHO) six-step hand scrub procedure for uniformity,
participants scrubbed thoroughly, addressing all hand areas for 15 to 30 seconds, starting with the right
hand and progressing to the left. Following the hand scrub, participants placed their hands in the “Hand-
in-Scan™” machine’s scanner area, and the resulting scan, obtained after approximately 30 seconds, was
saved automatically by the system.

This automated scanning and calculation technique ensured standard consistency and objective
evaluation of hand hygiene practices across the participant cohort (8,9,28-30).

Hand-in-Scan™ calculates the efficacy of hand hygiene practices immediately with a scematic reporting.
Overall report includes: Hand-in-Scan™ the Left_palm, Right_palm, Left_dorsum, Right_dorsum, and
Total_Average. This system enables both integrated education and training components to enhance
healthcare workers' understanding, and learning. Thus enabling education department for customizable
training modules for continuous education in the institute.

The Semmelweis Scanner allows immediate evaluation of hand sanitization with a special alcoholic hand
rub solution. To achieve this, the scanner employs harmless UV-A light exposure. The system provides
objective overall quality assessment scores and creates reports and statistics.

The innovative technology of the Semmelweis Scanner is made primarily for education and plays a major
role in the control of Healthcare Associated Infections (HAISs).

Step-by-step guide for using the Semmelweis Scanner:

¢ Clean your hands with the special alcoholic hand rub according to the provided hand disinfection
protocols.

* Log in using your unique identification card (RFID).
* Confirm successful identification by the system.
¢ Disinfect your hands following the required protocol (e.g., WHO 6-step protocol).

* Place your disinfected hands into the Semmelweis Scanner as instructed on the screen. Ensure your
right hand is positioned correctly to trigger the internal sensors and spread your fingers apart as
indicated.

* Once the images are recorded, withdraw your right hand and repeat these steps for the other hand.
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After images of both hands are recorded, automatically the hand hygiene quality is evaluated and quick
feedback on handwashing quality will be given. It considers 95% surface coverage as acceptable for both
the palmar and dorsal sides of both hands separately.

The scanner identifies areas which are missed during disinfection, displaying properly covered areas in
green and untreated areas in red on the screen.

The system logs out after each measurement, returning to the welcome screen for the next user.
Data Analysis

Data analysis employed SPSS for Windows 25.0, encompassing mean, 95% Confidence Interval for Mean,
5% Trimmed Mean, Median, Variance, Standard Deviation, Minimum, Maximum, Range, Interquartile
Range, Skewness, and Kurtosis. Pairwise comparisons of periods were conducted, utilizing the
Independent-Samples Kruskal-Wallis Test, and Pearson Correlation was employed for relevant
assessments. This structured approach provided a robust foundation for analyzing and understanding
the variations in hand hygiene practices across different periods.

Results

In the time before the pandemic period or each hand area — left palm, right palm, left dorsum, and right
dorsum — we measured the average, how much the values spread out, how collected data is evenly
evaluated. From the data the left palm had an average of 96,4585 + 9,4199 with a spread of 3,29; the right
palm had an average of 97,0638 + 9,5539 with a spread of 2,34. Moving to the dorsum (back of the hand),
the left side had an average of 90,9236 + 15,7548 with a spread of 10,86, and the right side had an average
of 88,8190 + 17,9436 with a spread of 13,31. When we look at all areas combined (Total Average), it had an
average of 93,3162 =+ 11,5671 with a spread of 7,50. These numbers help us see how hand hygiene
practices were in the pre-pandemia period, giving us a clearer picture of what was happening (Table 1).

In the pandemia period we looked at key statistics to understand hand hygiene practices across different
areas of the hand. The mean values give us an idea of the average cleanliness for each area: the left palm
had a mean of 99,1072 + 6,5115, the right palm had a mean of 99,4516 + 5,5269, the left dorsum had a mean
of 97,850 + 8,4662, and the right dorsum had a mean of 95,3369 + 15,5972. The spread of values
(Interquartile Range) tells us how much the data varies, with the smallest spread seen in the right palm
(p=0,00) and the largest in the right dorsum (1,72). Asymmetry (Skewness) indicates the distribution's
lopsidedness, and the tail thickness (Kurtosis) highlights how extreme values deviate from the average.
These measurements collectively help us comprehend the nuances of hand hygiene practices during the
pandemia period, offering valuable insights into cleanliness levels and variations across different hand
regions (Table 1).

In the post-pandemia period, statistical measures to gain insights into hand hygiene practices across
various regions of the hand. The mean values reflect the average cleanliness, with the left palm having a
mean of 97,8928 + 13,6199, the right palm at 97,6470 + 14,3733, the left dorsum at 95,8787 + 14,9101, and
the right dorsum at 95,7312 + 15,0932. The spread of values, indicated by the Interquartile Range, shows
minimal variation, particularly in the palm areas where it is recorded as 0,00. Skewness, measuring the
asymmetry of the distribution, ranges from -5,38 to -6,95, suggesting a relatively balanced distribution.
Kurtosis, representing the thickness of the tails, ranges from 30,37 to 47,05, indicating moderate to heavy
tails. Collectively, these statistical measures provide a comprehensive overview of hand hygiene practices
during the post-pandemia period, offering valuable insights into the average cleanliness, variability,
distribution symmetry, and extremeness of values across different hand regions (Table 1).

Table 1, the mean hand hygiene scores for various hand regions are presented, comparing pre-pandemic,
pandemic, and post-pandemic periods. The scores are accompanied by standard errors, providing
insights into the consistency and reliability of the recorded mean values. The hand regions include left
palm, right palm, left dorsum, right dorsum, and the total average. Table 1 presents the mean cleanliness
scores of different hand regions observed across the pre-pandemia, pandemia, and post-pandemia
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periods. In the pre-pandemia phase, the left palm exhibited a mean score of 96,4585 with a standard error
of 0,30790, while the right palm had a mean score of 97,0638 with a standard error of 0,31228.

Table 1. Hand hygiene mean scores across different periods and hand regions.

Pre pandemia Pandemia Post pandemia
Std. Std. Std.
* *k
Mean SD Error IQR Mean SD Error IQR Mean SD Error IQOR
Left palm 96,4585 9,4199  0,3079 3,29 99,1072  6,5115 0,21802 0,01 97,8928 13,6199 0,66066 0

Right palm 97,0638  9,5539  0,31228 2,34 99,4516  5,5269  0,18505 0 97,647 14,3733 0,69721 0

Left dorsum 90,9236 15,7548 0,51496 10,86 97,8509 84662 0,28347 0,43 958787 14,9101 0,72325 0,93
Right dorsum 88,819 17,9436 058651 13,31 953369 155972 0,52223 1,72 957312 15,0932 0,73213 1,96
Total_Avarage 93,3162 11,5671 0,37808 7,5 97,9366 7,7095 0,25813 0,87 96,787 14,025 0,68031 1,05

* Std. Deviation, **Interquartile Range.

Transitioning into the pandemia period, both the left and right palms demonstrated increased cleanliness,
reaching mean scores of 99,1072 and 99,4516, respectively. Notably, the right palm's standard error
during pandemia dropped to 0,18505, suggesting more consistent cleanliness assessments. In the post-
pandemia phase, a slight decrease in mean scores was observed across all hand regions, indicating a
nuanced shift in hand hygiene practices. The comprehensive overview of mean cleanliness scores and
standard errors provides insights into the variations and trends in hand hygiene practices throughout the
distinct periods under examination. These findings provide a nuanced understanding of the mean values
and their variations, contributing valuable insights into the dynamics of hand hygiene practices over the
specified periods.

Table 2. Pairwise comparisons of hand hygiene scores between different periods.

Pairwise Comparisons of Period Test Statistic  Std. Error  Std. Test Statistic p Adj. Sig.
Pre-Pandemia vs. Pandemia -653,358 30,176 -21,652 0,000 0,000
Post-Pandemia vs. Pandemia 19,785 38,011 0,521 0,000 0,000
Pre-Pandemia vs. Post-Pandemia -633,573 37,721 -16,796 0,603 1,000

*post-hoc Tukey HSD, **Post-hoc ciftler arasi karsilastirma testi.

Table 2 illustrates the statistical comparisons between hand hygiene scores across different periods,
including pre-pandemia, pandemia, and post-pandemia.

Pre-Pandemia vs. Pandemia: This comparison demonstrates a highly significant difference between hand
hygiene practices in the pre-pandemic and pandemic periods. The negative test statistic indicates a
substantial decrease in hand hygiene practices during the pandemic.

Post-Pandemia vs. Pandemia: This comparison reveals a statistically significant difference between hand
hygiene practices in the post-pandemic and pandemic periods. The positive test statistic suggests an
increase in hand hygiene practices post-pandemia.

Pre-Pandemia vs. Post-Pandemia: In this comparison, there is no statistically significant difference
between hand hygiene practices in the pre-pandemic and post-pandemic periods. The high p-value
(0,603) suggests that any observed difference is likely due to random variation, and it is not statistically
significant. The adjusted significance is 1,000, further supporting the lack of significance.

This graphic visually represents the outcomes of the Kruskal-Wallis test, highlighting significant
differences in hand hygiene scores between the "Pre-Pandemia vs. Post-Pandemia" and "Pre-Pandemia
vs. Pandemia" groups. Notably, no significant difference was observed between the ".

The positive linear association between "Total_Average" and "Right_dorsum," indicated by a Pearson
correlation coefficient of 0,885, is statistically significant at the 0,01 level (2-tailed). This implies that
variations in "Total_Average" are consistently linked with corresponding variations in "Right_dorsum,"
demonstrating a compelling pattern of co-variation between these two variables.

Similarly, the Pearson correlation coefficient of 0,909 between "Total Average" and "Left_dorsum"
highlights a strong and statistically significant positive linear association. This correlation, significant at
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the 0,01 level (2-tailed), emphasizes a high degree of co-variation between the two variables. The pattern
suggests that as "Total_Average" increases, there is a tendency for "Left_dorsum" to increase as well, and
vice versa.

Independent-Samples Kruskal-Wallis Test
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Graphic 1. Kruskal-Wallis test results for hand hygiene scores across different periods.
Discussion

Our study evaluatedthe intricacies of hand hygiene practices across distinct periods, illuminating
significant trends and variations in mean cleanliness scores. The meticulous analysis of data collected
during pre-pandemia, pandemia, and post-pandemia periods offered valuable insights into the evolving
landscape of hand hygiene practices.

During the pre-pandemia phase, sample size of 936 instances, with the mean cleanliness score set a
baseline at 93,32, served as a reference point. This allowed us to assess subsequent shifts in hand hygiene
practices. Notably, our investigation revealed a substantial increase in mean cleanliness during the
pandemia period, with 892 instances and a resulting mean score of 97,94. This upward trend underscored
the heightened emphasis on hygiene protocols during the pandemic, indicative of increased awareness
and adherence to hand hygiene practices.

In the post-pandemia period, covering 425 observations, the mean cleanliness experienced a slight
decrease to 96,79. While this decline is noteworthy, the overall cleanliness levels remained notably high
compared to the pre-pandemia baseline. The detailed breakdown of mean cleanliness scores for different
hand regions, complemented by corresponding 95% Confidence Intervals, provided nuanced insights
into expected cleanliness levels during each period.

Across the entire observed period, pre-pandemia, pandemia, and post-pandemia phases, mean
cleanliness scores for various hand regions consistently remained in high percentage. The 95%
Confidence Intervals instilled confidence in the accuracy of these mean estimates, offering a
comprehensive understanding of cleanliness levels throughout the study duration.

A comparison between the pre-pandemic, pandemic, and post-pandemic periods, emphasizing notable
alterations during the pandemic. This is evidenced by a considerable negative test statistic and a p-value
of 0.000. The post-pandemic period exhibits a slight, statistically significant divergence from the
pandemic period, suggesting the persistence of some effects. However, there is no notable distinction
between the pre- and post-pandemic periods, indicating a return to pre-pandemic conditions. This
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suggests that while the pandemic had a notable impact, the post-pandemic period reverted to earlier
states (Table 2).

Drawing insights from literature, Ghorbanmovahhed et al.'s (2023) study sheds light on the effectiveness
of an infection control link nurse program, emphasizing its role in improving compliance with standard
precautions and hand hygiene among nurses. Using the “Compliance with Standard Precautions Scale
“(CSPS) and the World Health Organization observational hand hygiene form, the study found
commendable adherence with mean scores of 97,78 for the left palm, 98,12 for the right palm, 94,60 for the
left dorsum, 92,70 for the right dorsum, and an overall average of 95,80. Robust 95% Confidence Intervals
underscored the reliability of these findings, enriching our understanding of anticipated cleanliness levels
across various hand areas throughout the observation period. This research is particularly relevant as it
directly correlates with hand hygiene compliance and, consequently, influences mean cleanliness scores
across diverse hand regions (26).

Alci et al. reported a 70% improvement among nurses in their study using Semmelweis system hand in
scan. In particular, fingertips were the most frequently missed areas, while palms were the least
frequently missed (30).

Despite the advancements in technology for hand hygiene contribute valuable insights into various
aspects of hygiene (16, 17, 25, 27, 31-35). Immediate indicators of hand cleanliness are still limited,
presenting an area where further innovation could enhance infection prevention strategies (1,4,7-
9,15,16,18, 21, 23- 27, 29,35).

While a multitude of studies provide valuable contributions to the broader landscape of hygiene and
healthcare practices, a careful selection based on their direct relevance to the mean cleanliness scores
across distinct hand regions is crucial for a focused and impactful analysis. Recognizing and addressing
these diverse factors not only fortifies clinical practice by promoting effective hand hygiene practices and
mitigating the spread of infections but also ensures the provision of precise and trustworthy
measurements through the advanced capabilities of Hand-in-Scan™. This integration enhances the
visibility of interventions and facilitates constructive feedback, contributing to an overall improvement in
hand hygiene compliance and infection control measures within healthcare settings.

Limitation of study

The study is subject to several limitations. Firstly, it was conducted in a single private health facility in
Turkey, which may limit the generalisability of the findings to other settings. Secondly, participation was
voluntary, which could potentially create selection bias as those more interested in hand hygiene were
more likely to participate. Thirdly, the observational nature of the study limited the ability to establish
causality between interventions and outcomes. Finally, reliance was placed on self-reported data and
differences in individual practices.

Conclusion and Suggestions

This study examined hand hygiene practices across different time periods, revealing significant trends.
While the pandemia period showed a notable increase in mean hand hygiene, post-pandemia levels
remained high. The findings of this study demonstrate that the pandemic had a considerable impact on
practices, yet the post-pandemic period saw a return to pre-pandemic conditions. This suggests that the
changes observed during the pandemic were, at least in part, temporary. The study acknowledges the
role of Hand-in-Scan™ technology in providing precise and trustworthy measurements, enhancing the
visibility of interventions, and facilitating constructive feedback. This integration contributes to overall
improvement in hand hygiene compliance and infection control measures within healthcare settings.

Implications for Practice

This study highlights the effectiveness of hand hygiene practices, particularly during the pandemic, with
a sustained improvement observed in the post-pandemic period. The use of advanced technology such as
Hand-in-Scan™ has further standardized and enhanced the accuracy of hand hygiene measurements.
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This integration contributes to continuous improvements in compliance and overall hygiene standards
within healthcare environments, ultimately supporting better infection control outcomes.
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Abstract: Bacterial resistance to available antibiotics has increasingly become a critical issue, necessitating the search for novel
inhibitors to combat resistant pathogens, particularly gram-negative bacteria. This bibliometric study aims to analyze the scientific
literature on novel inhibitors for extended spectrum beta-lactamase (ESBL) enzymes, identifying the most prolific organizations,
authors, journals, countries, and keywords within this research area. Data were retrieved from Dimensions and Scopus databases,
with 503 out of 2086 papers (published between 2013 and 2023) meeting the inclusion criteria. Analysis and visualization were
performed using R-studio software and VOSviewer®©, focusing on article titles, publication years, countries, authors, journals, and
keywords. The study found that the United States led in the number of publications (445) and citations (15,889), followed by France
and China. The journal Antimicrobial Agents and Chemotherapy published the most articles (171) and received the highest
citations. Indiana University Bloomington and Case Western Reserve University from the U.S. were the leading institutions. Robert
Bonomo authored the most papers (23), while Karen Bush was the highest-cited author (1,955 citations). Key future research

non

hotspots include "taniborbactam,” "xeruborbactam,” "enmetazobactam,” "VNRX-5236," and "imipenem-relebactam." This study
underscores the critical global efforts and contributions in developing novel inhibitors against ESBL enzymes. The findings
highlight key authors, influential journals, and emerging research directions that can guide future studies in combating antibiotic

resistance among gram-negative bacteria.
Keywords: Bacterial Resistance, Bibliometric Analysis, Extended Spectrum Beta-Lactamase, Inhibitors, Vosviewer
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Oz: Mevcut antibiyotiklere kargi bakteriyel direng, ozellikle gram-negatif bakterilerde direngli patojenlerle miicadele igin yeni
inhibitorlerin bulunmasini zorunlu hale getirmistir. Bu bibliyometrik ¢alismanin amaci, genisletilmis spektrumlu beta-laktamaz
(GSBL) enzimlerine kars: gelistirilen yeni inhibitorler konusundaki bilimsel literatiirii analiz etmek, bu arastirma alanindaki en
iiretken kuruluslari, yazarlari, dergileri, {ilkeleri ve anahtar kelimeleri belirlemektir. Veriler, 2013-2023 yillar1 arasinda yayimlanan
2086 makaleden 503'iiniin dahil edilme kriterlerini karsilayarak Dimensions ve Scopus veritabanlarindan alinmustir. Analiz ve
gorsellestirme siiregleri, makale bagliklari, yayimlanma yillari, {ilkeler, yazarlar, dergiler ve anahtar kelimelere odaklanarak R-
studio yazilimi ve VOSviewer© kullanilarak gerceklestirilmistir. Calisma, yaymn sayist (445) ve atif sayisi (15.889) bakimindan
Amerika Birlesik Devletleri'nin ilk sirada oldugunu, bunu Fransa ve Cin'in izledigini ortaya koymustur. Antimicrobial Agents and
Chemotherapy dergisi, en fazla makale (171) yayimlayan ve en yiiksek atif alan dergi olmustur. Amerika Birlesik Devletleri'nden
Indiana University Bloomington ve Case Western Reserve University en dnde gelen kurumlar olmustur. Bonomo Robert en fazla
makale (23) yazan kisi iken, Bush Karen en c¢ok atif (1.955) alan yazardir. Gelecekteki Onemli arastirma alanlari arasinda
"taniborbactam," "xeruborbactam," "enmetazobactam," "VNRX-5236" ve "imipenem-relebactam” yer almaktadir. Bu ¢alisma, GSBL
enzimlerine karsi gelistirilen yenilik¢i inhibitorler konusunda kiiresel arastirmalarin énemini ve katkilarimi vurgulamaktadir.
Bulgular, gram-negatif bakterilerde antibiyotik direnciyle miicadelede gelecekteki calismalara rehberlik edebilecek 6nemli yazarlari,
etkili dergileri ve yiikselen arastirma yonlerini vurgulamaktadar.
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Introduction

Bacterial resistance to available antibiotics has increasingly become a cause for concern, endangering
global public health (1). The World Health Organization (WHO) has identified antimicrobial resistance
(AMR) as one of the top ten global health threats. This threat is projected to jeopardize the future of
modern medicine, with an estimated 10 million deaths annually by 2050 if the issue is not addressed, due
to the rapid acceleration of antimicrobial resistance (2). As a response to this crisis, significant efforts are
being made to develop novel -lactam/p-lactamase inhibitors (BL/BLIs) (3-5).

Beta-lactamases are enzymes that hydrolyze the beta-lactam ring of beta-lactam antibiotics, such as
penicillin and cephalosporins, and they are widely distributed in nature (6-9). Gram-negative bacteria, in
particular, use this resistance mechanism to neutralize {-lactam antibiotics. There are numerous beta-
lactamases, and the most commonly found in healthcare settings are Extended Spectrum Beta-lactamases
(ESBLs), with diverse genes encoding these enzymes, which can be grouped into several families (9-11).
The major types of ESBLs include TEM, SHV, and CTX-M. Infections caused by ESBL-producing
organisms pose a serious treatment challenge and are responsible for hospital-acquired infections such as
pneumonia and bloodstream infections (12,13). The major pathogens associated with hospital-acquired
infections include Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and other
Enterobacteriaceae (14-17).

Currently, many efforts are underway in the search for [-lactam/p-lactamase inhibitors (BL/BLI).
Research has focused on finding new inhibitors for ESBL genes due to the limited treatment options
available against the growing threat of ESBL-producing gram-negative bacteria (4, 7, 15, 18). Studies
reported that beta-lactamase inhibitors such as avibactam, relebactam, vaborbactam, ceftolozane-
tazobactam, and ceftazidime-avibactam can be extended to ESBL-producing organisms (9, 19). These
agents exhibit properties that make them promising advancements in combating antibiotic resistance
mediated by ESBLs and other beta-lactamases. Unlike traditional beta-lactamase inhibitors, such as
clavulanic acid, tazobactam, and sulbactam, which work by irreversibly binding to and inactivating beta-
lactamases, the new beta-lactamase inhibitors bind reversibly to the enzyme's active site without being
hydrolyzed in most cases (20-23).

There is a plethora of studies on new inhibitors of ESBLs, including various types of research that provide
insights into novel inhibitors. These studies encompass randomized controlled clinical trials (24), non-
randomized clinical trials (25, 26), observational studies such as retrospective cohorts (14), combination
protocols of BL/BLI (15), comparative studies (18), in vitro and molecular docking studies, and in silico
and homology modeling studies (27, 28). In an effort to review these topics, different types of reviews
have been conducted, including comprehensive reviews (11, 29), systematic reviews (10, 30), and meta-
analyses (31, 32). However, a systematic bibliometric analysis summarizing the research trends in this
area is lacking. Hence, this study adopts a bibliometric analysis approach to visualize the linkages
between authors, research papers, institutions, and countries on this topic. This, in turn, will provide
information on the extent of research on new inhibitors of ESBLs and help uncover research gaps.

Therefore, this study adopts a bibliometric analysis approach to map and visualize the research
landscape of novel ESBL inhibitors. To achieve this, a comprehensive bibliometric analysis was
conducted using data retrieved from the Dimensions and Scopus databases, covering the years 2013-2023.
The extracted data were analyzed using VOSviewer and RStudio to visualize research collaborations,
keyword trends, and influential contributions in the field. The specific objectives are to: (i) examine the
evolution and distribution of research output and trends on novel inhibitors of ESBLs, (ii) identify key
contributors, including researchers and institutions, and (iii) highlight future research opportunities
based on bibliometric insights.
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Materials and Methods
Data Search

Digital searches were conducted using the Dimensions (https://app.dimensions.ai/) and Scopus
(https://www.scopus.com) databases. The search terms used were 'ESBL OR ESBL enzyme OR Inhibitor
OR Nacubactam OR Zidebactam OR Vaborbactam OR Taniborbactam OR Durlobactam OR Clavulanic
Acid OR Sulbactam OR Tazobactam OR Avibactam OR Relebactam OR Nacubactam' in the title and
abstract.

Titles, summaries, and abstracts of relevant articles were carefully reviewed for inclusion. A total of 2,086
papers were retrieved, of which 503 were selected based on relevance and suitability (Figure 1). Ethical
approval was not sought, as no human or animal subjects were involved in the study.
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Figure 1. Database search and article selection process.

Inclusion Criteria: An article must meet the following criteria to be included: (i) It must be in English and
focus on new inhibitors for the ESBL enzyme. (ii) It must be an experimental study (in vitro or in vivo).
(iif) It must be a computational study (in silico, molecular docking).

Exclusion Criteria: The following types of publications were excluded: (i) Newspaper editorials, (ii)
Conference proceedings, (iii) Studies published outside the study period (2013 to 2023).

Data Analysis

After document selection, data were extracted from the Dimensions and Scopus databases in XLS and
CSV formats. The outcomes from the digital search were analyzed using VOSviewer (v1.6.18; Leiden
University, The Netherlands) and RStudio software (v2023.03.0-daily+82.pro2). VOSviewer was
employed to visually depict networks of collaborations among the analyzed variables and terms (33,34).
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In the visualizations, the size of each bubble represented the quantity of publications, whereas the
distance between two bubbles indicated the relatedness between terms. The color of each bubble
represented the connections between different research themes (35).

Ethical Considerations of the Study

Ethical approval was not sought, as no human or animal subjects were involved in the study. The
research primarily involved the collection and analysis of publicly available data from digital databases
such as Dimensions and Scopus. As the study did not involve any direct interaction with human
participants or animals, nor did it require the collection of personal or sensitive information, ethical
review was not necessary. Additionally, all data used were non-personal, anonymized, and publicly
accessible, adhering to the ethical guidelines for secondary data analysis in research.

Results

The findings of this study indicated that from 2013 to 2023, the number of articles available on new
inhibitors for ESBL enzymes was significant (Figure 2). In 2021, 26 research articles were published, while
in 2022 and 2023, 135 and 107 papers were published, respectively, demonstrating that the scientific
community had developed a strong interest in this research topic. The highest citation count occurred in
2016, with an average citation rate of 159.

Annual scientific output from 2013 to 2023
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Figure 2. Publication trends and citation analysis for ESBL inhibitor research.

To provide a more detailed temporal analysis, keyword trends were examined across different years. The
results indicate that in 2013-2016, the most frequently occurring keywords included “{-lactamase
inhibitors,” “resistance genes,” and “CTX-M.” From 2017 onwards, emerging terms such as
“taniborbactam,” “xeruborbactam,” and “VNRX-5236" began to appear more frequently, highlighting the
shift towards novel inhibitor research. Additionally, 2020 onwards saw an increased focus on
combination therapies involving [-lactamase inhibitors, demonstrating a diversification in research
approaches. Keyword co-occurrence networks illustrated that terms such as “resistance mechanisms,”
“novel inhibitors,” and “clinical efficacy” have become more prominent in the past five years, reflecting a
broader understanding of ESBL inhibitor applications.

Table 1 depicts the top countries that published the most papers related to new inhibitors for the ESBL
enzyme. The United States (U.S.) led in both the number of articles (445) and citations (15,889), followed
by France and China, which published 209 and 157 articles, respectively. In terms of citations, France
(1,543) and China (740) garnered the most citations after the U.S. Figure 3 illustrates the collaborations
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among countries involved in research on new inhibitors for the ESBL enzyme. The U.S. and France
exhibited the highest level of collaboration among the countries.

Table 1. Major countries with highest publications related to inhibitors for ESBL enzyme.

Country Documents Citations Total link strength
United States 445 15889 3333
France 209 5650 1543
China 157 2246 740
Japan 146 1977 625
India 137 2624 454
Spain 127 3584 1430
United Kingdom 115 2425 753
Germany 114 3259 1073
Italy 100 2816 1127
Switzerland 100 2720 764
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Figure 3. Network of country collaborations.

Table 2 shows the high-impact journals (sources) with the most publications in the domain of new
inhibitors for the ESBL enzyme. Antimicrobial Agents and Chemotherapy and PLOS One published 171
and 86 papers, respectively, receiving 7,556 and 2,238 citations. Figure 4 illustrates the prominent journals

in the field of new ESBL enzyme research.

Table 2. Top journals on new inhibitors for ESBL enzyme.

Sources Documents Citations Total link
strength
Antimicrobial Agents and Chemotherapy 171 7556 824
Plos One 86 2238 467
Microbial Drug Resistance 78 1069 267
International Journal of Antimicrobial Agents 68 1412 320
Journal Of Global Antimicrobial Resistance 57 692 202
Microbiology Spectrum 45 209 108
Antimicrobial Resistance & Infection Control 42 1040 298
BMC Infectious Diseases 41 948 263
Journal of Infection and Chemotherapy 38 744 123
Diagnostic Microbiology and Infectious Disease 36 521 166
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Figure 4. Lead journals on new inhibitors for ESBL enzyme.

Table 3 shows the leading organizations that published the most in the field of new inhibitors for ESBL.
Indiana University Bloomington (U.S.) published 7 papers with 1,955 citations, followed by Case Western
Reserve University (also from the U.S.), with 34 papers and 1,887 citations. Indiana University
Bloomington received the highest number of citations.

Table 3. Top organization that published papers linked to new inhibitors for ESBL enzyme.

Organization Documents Citations Total link strength
Indiana University Bloomington 7 1955 1
Case Western Reserve University 34 1887 59
Louis Stokes Cleveland Va Medical Center 23 1189 43
Utrecht University 27 1172 53
University Medical Center Utrecht 31 1169 86
Astrazeneca (United States) 18 1127 24
Hospital Universitario Virgen Macarena 17 1093 56
University Of Manitoba 15 1089 27
University Of Siena 15 1083 29
Hopital Bichat-Claude-Bernard 18 1057 38

Table 4 indicates the top authors who published articles on new inhibitors for the ESBL enzyme. Robert
Bonomo published 23 papers, followed by Mariana Castanheira, who published 20 articles. The most-
cited author was Karen Bush, with 1,955 citations, followed by Robert Bonomo with 1,518 citations, and
Paul-Louis Woerther with 1,120 citations.

Table 4. Top authors in research on new inhibitors for ESBL enzymes.

Author (Institution) Documents Citations Total link strength
Bush, Karen 7 1955 2
Bonomo, Robert 23 1518 44
Woerther, Paul-Louis 8 1120 13
Karlowsky, James A. 7 1054 19
Hoban, Daryl J. 8 949 19
Lomovskaya, Olga 14 931 49
Andremont, Antoine 9 917 14
Castanheira, Mariana 20 845 56
Dudley, Michael N. 5 722 23
Rodriguez-Baiio, Jesus 6 697 0
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Table 5 presents the most highly cited original papers on new inhibitors for the ESBL enzyme. Among
these, a paper by Kaushik et al., published in 2019, received the highest number of citations (36). The next
most highly cited article was authored by Docobo-Pérez et al., published in 2013, which received 53
citations, followed by the work of Levasseur et al., published in 2015, with 49 citations (37, 38).

Table 5. Highly cited original articles on new inhibitors for ESBL enzyme.

Publication (DOI) Times cited?! Recent citations? RCR3 FCR*
10.1128/AAC.02623-18 59 25 3.19 11.92
10.1128/AAC.02190-12 53 13 1.97 7.8
10.1128/AAC.04218-14 49 7 2.18 7.99
0.1128/AAC.00164-17 47 10 2.28 9
10.1128/AAC.02596-17 42 11 2.5 7.72
0.1128/AAC.04920-14 36 13 1.66 3.31
10.1093/jac/dku237 30 5 1.36 4.74
0.1128/AAC.00757-20 30 19 2.42 7.14
10.1093/cid/ciw743 30 7 1.3 5.48

Number of citations (references from other publications in Dimensions), 2Number of citations within the past two
years, Relative Citation Ratio, “Field Citation Ratio.

Similarly, Table 6 shows the most highly influential papers on new inhibitors for the ESBL enzyme. An
article by Rodriguez-Bafo et al.,, published in 2016, garnered the highest number of citations (531) (8).
Other highly cited articles include one by van Duin et al., also published in 2016, which received 449
citations (36), and a paper by Zhanel et al., published in 2013, which received 365 citations (39, 40) (Table
6).

Table 6. Highly influential papers on new inhibitors for the ESBL enzyme.

Publication (DOI) Times cited! Recent citations? RCR? FCR*
10.1128/CMR.00079-17 531 201 30.62 114.63
10.1093/cid/ciw243 449 142 21.54 82.72
10.1007/s40265-013-0013-7 365 75 12.88 37.55
10.1038/s41579-019-0159-8 340 151 20.66 45.75
10.1007/s40265-017-0851-9 300 111 17.54 40.77
10.1128/CMR.00115-20 291 235 23.42 78.6
10.1128/AAC.01443-17 266 83 13.43 43.49
10.1101/cshperspect.a025239 205 76 8.64 37.44
10.1021/acs.jmedchem.9b01518 192 104 14.89 48.04
10.1007/s10156-013-0640-7 191 34 6.92 40.95

Number of citations (references from other publications in Dimensions), 2Number of citations within the past two
years, *Relative Citation Ratio, *Field Citation Ratio.

Many keywords (Figure 5a) have been used in the field of inhibitors for the ESBL enzyme. The dominant
keywords identified in the current analysis, based on their frequency of occurrence, were patients (2,492),
blaCTX-M (836), treatment (788), ESBL (727), carbapenem (646), and tazobactam (477). In terms of
research direction, works related to new inhibitors for ESBL enzymes can be divided into three groups
based on the results of keyword clusters: (1) Clinical and Epidemiological Aspects of ESBL Infections, (2)
Therapeutic Strategies and Biochemical Mechanisms, and (3) Genetic and Molecular Epidemiology of
ESBL Resistance (Figure 5A).
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Figure 5. The co-occurrence network of the top keywords in new inhibitors for ESBL enzyme, 20132023

Clinical and Epidemiological Aspects of ESBL Infections (red circle): Frequently used keywords included
"patients," "risk factors," "ESBL," "mortality," "colonization," "carbapenem,
"carriage," and "UTL"

"non "non "none

transmission,” "intervention,"

Therapeutic Strategies and Biochemical Mechanisms (green circle): Frequently used keywords included
"treatment," "concentration," "activity,” "meropenem-vaborbactam," "combination,” "molecular docking,"
"potency,”" "ceftazidime," "avibactam," "ceftolozane-tazobactam," "vaborbactam," "taniborbactam,” and
"zidebactam" (Figure 5A, B).

non "non "non

non "non

Genetic and Molecular Epidemiology of ESBL Resistance (blue circle): Frequently used keywords
included "plasmid," "blaCTX-M," "ESBL-EC," "ST131," "m gene," "blaSHV," "pair," "water," "mcr,"
"virulence," and "co-existence."

Different keywords were assessed over time to create a distribution map of research priorities. Figure 5C
shows that "taniborbactam,” "xeruborbactam," "enmetazobactam," "VNRX-5236," and '"imipenem-
relebactam” are emerging research hubs in the field of new inhibitors for the ESBL enzyme (Figure 5C).

Discussion

To the best of our knowledge, this bibliometric analysis is the first to focus on new inhibitors for ESBL
enzymes published from 2013 to 2023. Various factors, such as leading organizations, countries, journals,
keywords, and contributions by authors, have been analyzed using science mapping (40). Scientometric
analysis aids in better visualizing the evolving aspects of scientific fields, enhancing understanding of a
specific scientific domain, and providing forecasts about hotspots and future trends (41, 42).

A rise in the number of research outputs was observed from 2021 to 2023, likely as scientists recognized
the need for newer inhibitors for the ESBL enzyme as a crucial factor in improving the fight against
bacterial resistance (43). The analysis showed that the U.S., France, and China led this field, with the U.S.
emerging as the leader in both paper quantity and citations. This trend has been documented earlier by
several studies in similar and other scientific disciplines, such as dental medicine, regenerative
endodontics, endodontics, and dental implants (44-46). The ample funding, along with substantial

33



Ahmed Nouri Alsharksi, Adam Mustapha, Serhat Sirekbasan, Tugba Giirkok Tan

scientific communities in these countries, enables researchers to carry out groundbreaking research,
leading to highly impactful papers (47).

Indiana University Bloomington and Case Western Reserve University from the United States were the
most prolific organizations, publishing the highest number of papers. This aligns with earlier published
works, where universities from the U.S. consistently produced the most papers (33, 48). Interestingly,
Karen Bush and Robert Bonomo, who were once affiliated with the Indiana University Bloomington and
Case Western Reserve University, were among the most highly cited authors, making them top-rated in
this domain. This highlights the Indiana University Bloomington and Case Western Reserve University as
a leading organizations in this field.

A fascinating discovery in this analysis was that the majority of the publications were found in leading
journals with high impact factors, underscoring the fact that publications in these journals tend to receive
high citations (41). In this analysis, the journals Antimicrobial Agents and Chemotherapy and PLOS One
had the highest records in terms of both publication and citations. Additionally, collaborative papers
among different nations tended to have higher citation counts, further emphasizing the importance of
international research efforts in this field (49).

Concerning the top-cited original paper by Kaushik et al. (36), the authors examined the antibacterial
activity of novel [-lactamase inhibitors, such as relebactam and vaborbactam, in combination with (3-
lactams against Mycobacterium abscessus complex (MABC) clinical isolates through an in vitro study. They
demonstrated that these agents, vaborbactam and relebactam, have significant potential as (3-lactamase
inhibitors and could enhance the anti-MABC activity of many carbapenems and cephalosporins, thereby
improving the clinical application of these agents. The authors further recommended that additional
studies should investigate the efficacy of vaborbactam and relebactam through preclinical testing and
subsequent clinical trials.

The second most highly cited paper was by Docobo-Pérez et al. (37), which examined the inoculum effect
on the efficacy of three agents —amoxicillin-clavulanate, piperacillin-tazobactam, and imipenem —against
E. coli isolates recovered from an experimental murine sepsis model. These isolates included both ESBL-
producing and non-ESBL-producing strains. The study's results supported the hypothesis that the
inoculum effect might be responsible for the clinical failures of piperacillin-tazobactam, despite its good
in vitro activity against ESBL-producing Enterobacteriaceae at high bacterial concentrations. The study
also suggested that amoxicillin-clavulanate could be a second drug of choice to imipenem in treating
infections caused by ESBL- and non-ESBL-producing E. coli strains in patients when piperacillin-
tazobactam is not effective. The authors proposed that clinical studies should be designed to validate
their findings in clinical applications.

Rodriguez-Bafio et al. (8), in their highly cited publication, highlighted treatment options for infections
caused by ESBL, AmpC, and carbapenemase-producing Enterobacteriaceae. The study discussed that
drug combination therapies yielded better outcomes for high-risk patients and noted that ceftazidime-
avibactam was active against KPC and OXA-48 producers. It also explored newer drugs that are active
against some Carbapenemase producing-Enterobacteriaceae (CPE) and are in various stages of drug
discovery and development, including agents such as meropenem-vaborbactam, imipenem-relebactam,
plazomicin, cefiderocol, eravacycline, and aztreonam-avibactam. The study concluded by recommending
that therapy for MDR-E infections must be individualized based on the susceptibility profile, type, and
severity of the infection, as well as host factors.

Many authors have studied the role of new inhibitors for ESBL enzymes. Among the highly cited papers
in our analysis, Bush and Bradford reviewed the connections between (3-lactamases and new {3-lactamase
inhibitors (3). They studied approved inhibitor combinations, including avibactam and vaborbactam,
which belong to the diazabicyclooctane and boronic acid inhibitor classes, respectively. These inhibitors
were identified as promising candidates for future inhibitor design. Another study by van Duin and
Bonomo highlighted the characteristics of second-generation [3-lactam/p-lactamase inhibitor
combinations, specifically ceftazidime/avibactam and ceftolozane/tazobactam, focusing on their
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respective antimicrobial coverage and available clinical trial data (50). The study concluded that
antimicrobial stewardship is crucial to preserve the activity of these agents and that pre-existing in vitro
resistance should be carefully considered before their introduction into hospital formularies.

Keywords help researchers and readers easily find relevant studies. When conducting literature searches,
keywords assist in reaching the intended audience by accurately reflecting the core themes of a research
domain (51). In the current analysis, "taniborbactam," "xeruborbactam," "enmetazobactam," "VNRX-5236,"
and "imipenem-relebactam" have been identified as emerging research hotspots.

Regarding the limitations of the current analysis, bibliometric analysis uses quantitative methods;
therefore, the quality of the publications was not evaluated (40). We only selected the Dimensions and
Scopus databases, and articles not written in English were excluded, which may introduce selection bias.
Furthermore, the data extraction process was performed manually. Despite careful checks of the
databases, some errors may still persist, and readers should interpret the results of this analysis with
caution.

Conclusion

A rise in annual scientific output in recent years has been observed to significantly influence the citation
count of each paper. Among the countries focusing on research related to new inhibitors for ESBL
enzymes, the U.S. produced the most papers and received the highest number of citations. Indiana
University Bloomington and Case Western Reserve University stood out among all institutions. The
majority of the articles were published in Antimicrobial Agents and Chemotherapy, which also received
the highest number of citations. Among the authors, Karen Bush garnered the most citations, while
Robert Bonomo published the most papers. The most cited paper was authored by Rodriguez-Bario et al.
and published in Clinical Microbiology Reviews. This bibliometric analysis serves as a valuable tool for
researchers, clinicians, and pharmaceutical developers to identify emerging trends, key collaborations,
and potential drug candidates. The growing research interest in p-lactam/(3-lactamase inhibitor
combinations highlights the need for enhanced treatment strategies to address antimicrobial resistance
effectively. By emphasizing the importance of continued surveillance, early resistance detection, and
interdisciplinary research, this study contributes to shaping the future direction of ESBL inhibitor
development and its application in clinical settings.
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Abstract: Diabetes Mellitus, commonly known as sugar disease, is an endocrine disease that results in an increase in blood glucose
levels, and is affected by hereditary and environmental factors. Inflammation is the reaction of the organism against foreign and
harmful factors. In this process, on the one hand, harmful factors are eliminated, and on the other hand, tissue repair is tried to be
provided. There is a bidirectional relationship between inflammation and chronic diseases. Inflammation causes chronic diseases,
while chronic diseases can also cause the development of inflammation. Although the main cause of insulin resistance is a defect in
insulin secretion, it has recently been observed that inflammation is also one of the important factors affecting insulin resistance. Intra-
abdominal adipose tissue in abdominal obesity, which is often observed in diabetic individuals, is an indicator of low levels of chronic
inflammation. Dietary habits and dietary components have an effective role in inflammation. Some foods have an anti-inflammatory
effect, while some foods have a pro-inflammatory effect. Dietary Inflammatory Index (DII) is an index developed to evaluate the effect
of general dietary patterns of individuals on inflammation. The effects of nutrients and nutrient elements, serum anti-inflammatory
and pro-inflammatory indicators, interleukin-4 (IL-4), IL-6, IL-10, tumor necrosis factor- a (TNF- a), C-reactive protein (CRP) and IL-
1B are being studied. There are studies conducted on DII in various diseases such as diabetes, cancer, hypertension and obesity. In
this review, it is aimed to examine the relationship between diabetes and DII.

Keywords: Diabetes, Dietary Inflammatory Index, Inflammation
&

Oz: Diabetes Mellitus, halk arasinda seker hastaligi olarak adlandirilan, kanda glikoz seviyesinin yiikselmesiyle sonuglanan,
kalitimsal ve gevresel faktorlerin etkili oldugu endokrin bir hastaliktir. inflamasyon; yabanci ve zararli etkenlere karsi organizmanin
verdigi tepkidir. Bu siirecte bir yandan zararli etkenler ortadan kaldirilirken bir yandan da doku onarimi saglanmaya calisilir.
Inflamasyon ve kronik hastaliklar arasinda cift yonlii bir iligki bulunmaktadir. inflamasyon kronik hastaliklara neden olurken kronik
hastaliklar da inflamasyon gelisimine neden olabilmektedir. Insiilin direncine yol agan temel neden insiilin salgisindaki defekt
olmasina ragmen son zamanlarda inflamasyonun da insiilin direncini etkileyen &nemli faktorlerden biri oldugu goriilmektedir.
Diyabetik bireylerde siklikla goriilen, abdominal obezitedeki karin ici yag dokusu, diisiik seviyede kronik inflamatuarin bir
gostergesidir. Beslenme aliskanliklar1 ve diyet bilesenleri inflamasyonda etkili role sahiptir. Baz1 besinler antiinflamatuar etki
gosterirken bazi besinler proinflamatuar etki gostermektedir. Diyet inflamatuar indeksi (DIi) bireylerin genel beslenme sekillerinin
inflamasyon iizerine etkisini degerlendirmek amaciyla gelistirilmis bir indekstir. Besin ve besin 6gelerinin, serum antiinflamatuar ve
proinflamatuar gostergelerinin, interlokin-4 (IL-4), IL-6, IL-10, timor nekroz faktorii- « (TNF- o), C-reaktif proteini (CRP) ve IL-13
{izerine etkileri incelenmektedir. Diyabet, kanser, hipertansiyon ve obezite gibi cesitli hastaliklarda DIl tizerine yapilan calismalar
mevcuttur. Bu derlemede diyabet ve DIl arasindaki iligkinin incelenmesi amaglanmistir.
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Giris

Diabetes Mellitus (DM); viicutta tiretilen insiilin salinimindaki eksiklik veya dokulardaki insiilin direnci
sebebiyle ortaya ¢ikan plazma glikoz diizeyinin yiikselmesiyle (hiperglisemi) karakterize kronik seyirli
ciddi metabolik bir hastaliktir (1). Inflamasyon, hastalik olusturan risklerin algilanmasi, karsi cevap
verilmesi ve hasarlarmn iyilestirilmesi icin viicut tarafindan gosterilen bir reaksiyondur. Inflamasyon;

diyabet, obezite, kanser ve kardiyovaskiiler hastalik gibi kronik hastaliklarin olusumuna sebep
olabilmektedir (2).

Asir1 adipozite durumu olarak da adlandirilan obezite, diisiik dereceli sistemik inflamatuar bir hastaliktir.
Insiilin direncine sebep olan en onemli etkenlerden biri de agir1 adipozitedir. Asir1 adipozite diyabet
riskinin artmasiyla iliskilidir (3). Adipoz doku hem enerji depo organit hem de endokrin bir organdir.
Leptin, adiponektin ve rezistin gibi adipokinler, interlokin-1  (IL-13), interlokin-6 (IL-6), tiimor nekroz
faktorii- a (TNF- a) ve C-reaktif proteini (CRP) inflamatuar belirtecler adipoz dokuda salgilanmaktadir (4).
Bu inflamatuar belirtegler oksidadif stresi uyarmakta ve inflamasyona neden olmaktadir. Bu durum insiilin
direncinin ilerlemesinde ve Tip 2 diyabet (Tip 2 DM) gelisiminde 6nemli rol oynamaktadir (5).

Rutin beslenme aliskanliklar: ve diyet icerigi inflamasyon gostergelerini 6nemli 6lgiide etkilemektedir.
Ornegin; flavanoidler, karotenoidler, omega 3 yag asidi, magnezyum ve posa inflamatuar belirtecleri
azaltma yoniinde etki gosterirken doymus yag asitleri, trans yag asitleri ve glisemik indeksi yiiksek
karbonhidratlar ~inflamasyonu artirmaktadir (6). DIiI, diyetlerin inflamatuar potansiyellerini
degerlendirmek i¢in gelistirilen literatiir tabanli bir aractir (7). Ik olarak Cavicchia ve arkadaslar: (8) diyet
ile inflamasyon arasindaki etkinin incelendigi cesitli calismalardan yola ¢ikarak 42 besin 6gesi degeri icin
bu indeksi gelistirmislerdir. Sonrasinda ise Shivappa ve arkadaslar1 indeksin skorlamasini yapmuistir (9).
Bu calismada diyabet ve diyet inflamatuar indeksi arasindaki iliski incelenecektir.

Diyabet Epidemiyolojisi ve Tan1 Kriterleri

Diyabet, tiim diinya ¢apinda 21. yiizyilin en hizli yayilan kiiresel saglik sorunlarindan biri haline gelmistir.
Iki bin yilinda 20-79 yas arasi tahmini diyabetli birey sayisi 151 milyon iken 2019 yilinda bu say1 463
milyona ylikselmistir. Diyabetin Onlenebilmesi i¢in gerekli miidahaleler yapilmaz ise bu saymnin
oniimiizdeki yillarda artarak once 578 milyona (2030 y1linda) sonra ise 700 milyona (2045 yilinda) ulasacag1
on goriilmektedir. Ulkemizde diyabet goriilme siklig1 da giinden giine artmaktadir. Tiirkiye’ de yaklagik
7,2 milyon erigkinin diyabet hastasi oldugu kabul edilmektedir. Avrupa’da diyabet prevalans: yoniinden
birinci sirada olan iilke Tiirkiye’dir. Diyabetli niifusa bakildiginda ise Tiirkiye {iciincii siradadir. Ulkemiz
ayni zamanda diyabete bagl 6liim oranlarinin en yiiksek oldugu Avrupa iilkelerinden biridir (10).

Diyabetin tani kriterleri, aglik kan glukozu (AKG), oral glukoz tolerans testi (OGTT), rastgele plazma
glukoz dl¢iimii ve hemoglobin Alc ol¢iimiidiir. Minimum sekiz saat siiren aglik sonrasinda oSlgiilen kan
glukozu sonucu 2126 mg/dL veya OGTT ikinci saat sonunda 6l¢iilen kan glukozu sonucu >200 mg/dL ise
diyabet olarak nitelendirilir. Rastgele plazma glukoz 6l¢iimiinde rastgele bir zamanda 6l¢iilen kan glukozu
sonucu =200 mg/dL ise ve diyabet semptomlar: eslik ediyorsa diyabet tanis1 konulur. Hemoglobin Alc
Ol¢lim sonucunun %6,5 ve {izerinde olmasi da diyabet olarak nitelendirilir (11).

Diyet inflamatuar indeksi

Tip 2 diyabet patofizyolojisinde inflamatuar belirtecler énemli rol oynamaktadir. Hiperglisemi, insiilin
direnci ve adipoz dokunun artmasi, interlokin-1p, interlokin-6, tiimér nekroz faktorii - a ve C-reaktif
proteini gibi proinflamatuar protein ve sitokinlerin olusumunu indiikleyerek inflamasyona sebep oldugu
gosterilmistir (12).

Diyet inflamatuar indeksinin ilk kullamildigi calisma 2009 yilinda C-reaktif protein diizeylerinin
incelendigi Seasonal Variation of Cholesterol Levels Study (SEASONS) calismasidir. Calisma sonucunda
Diyet Inflamatuar Indeksinin CRP diizeyleri {izerinde anlamli etkisi belirtilerek Dii'nin gegerliligi
onaylanmustir (8). Daha sonra Shivappa ve arkadaglar1 11 farkl: iilkenin veri tabaninda literatiir taramasi
yaparak yeni bir diyet inflamatuar indeksi gelistirmistir. Orjinal Dil'ye ek olarak sarimsak, zerdecal, safran,
zencefili de iceren bu indeks 45 bilesenden olusmaktadir (9). Woudenbergh ve arkadaslari ise 2013 yilinda
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diyabetli bireyler icin indeksi revize etmis ve 29 bilesenli Uyarlanmis Diyet Inflamatuar Indeks’ini
(Adapted Dietary Inflammatory Index; ADII) olusturmustur (13).

Diyet inflamatuar indeksi puanlamasi, diyet bilesenlerinin interlokin-1pB, interlokin-4, interlokin-6,
interlokin-10, timor nekroz faktorii - a ve C-reaktif proteini gibi bazi pro ve antiinflamatuar belirtecler
tizerindeki etkisi(negatif/pozitif) goéz oniinde bulundurularak olusturulmustur (14). Besin parametreleri
inflamasyona etkisi bakimindan ii¢ grupta toplanmistir. Besin parametresi, inflamasyon belirteclerini
(interlokin-1f3, interlokin-6, interlokin-10, tiimor nekroz faktorii-a ve C-reaktif protein) anlamli seviyede
artirtyorsa ve antiinflamatuar belirtegleri (interlokin- 4, interlokin-10) anlamli seviyede azaltiyorsa
proinflamatuar bir etki gosterir ve etki degeri +1 olarak alinmaktadir. Besin parametresi, inflamasyon
belirteclerini anlamli seviyede azaltiyorsa ve antiinflamatuar belirtecleri anlamli seviyede artiriyorsa
antiinflamatuar bir etki gosterir ve etki degeri -1 olarak alinmaktadir. Besin parametresi belirtegler
tizerinde herhangi bir etki gostermiyorsa etki degeri 0 olarak alinmaktadir. Eger besin parametresi hem
proinflamatuar hem de antiinflamatuar belirtecler {izerinde etki gosteriyorsa bir ¢eliski olmamas: adina
ortalama etki skoru hesaplanmaktadir (9).

Her bir besin parametresinin inflamasyona katkisini belirlemek i¢in bireyin ilgili besin 6gesini tiiketim
miktar1 z skor degeri olarak hesaplanmistir. Bu hesaplama, bireyin giinliik ortalama tiiketim miktarindan
standart kiiresel tiiketim miktarinin c¢ikarilip elde edilen sonucun o besin 6gesine 6zel standart sapma
degerine boliinmesiyle gergeklestirilmistir. Hesaplanan bu degerler, saga carpiklik etkisini azaltmak
amactyla persentil skorlarina doniistiiriilmiistiir. Simetrik bir dagilim saglamak i¢in merkez deger 0 olacak
sekilde, minimum deger -1 (maksimum antiinflamatuar) ve maksimum deger +1 (maksimum
proinflamatuar) olacak sekilde persentil skorlar1 belirlenmistir. Her bir besin maddesi icin elde edilen
persentil skorlari, o besin parametresine 6zgii inflamatuar etki skoru ile ¢arpilmis ve tiim besin dgeleri i¢in
bu islem tekrarlanarak toplam bir deger elde edilmistir. Boylece bireylerin diyetlerinin inflamatuar ytikleri
belirlenmistir. Son olarak, her bir besin parametresi icin merkezlenmis ytiizdelik degerler, ilgili besin
parametrelerine 6zel inflamatuar etki skorlari ile carpilmis ve tiim bu degerlerin toplamy, bireyin genel DIl
skorunu olusturmustur (9). Shivappa ve arkadaglari tarafindan gelistirilen DIl skorlari igin belirli bir
siniflama yapilmamistir. Ancak DIl skorlari -8,87 ile 7,98 arasinda degismektedir. Daha yiiksek (pozitif
veya pozitife yakin) DIl skoru diyetin proinflamatuar (diyetin inflamasyonu artirici) oldugunu, daha
diisiik (negatif veya negatife yakin) DIl skoru ise diyetin antiinflamatuar (diyetin inflamasyonu azalticr)
oldugunu gostermektedir (9).

Diyet inflamatuar indeksi hesaplanirken kullanilan besin parametrelerinin inflamatuar etki skorlari, global
giinliik ortalama alim miktarlar1 ve standart sapma degerleri Tablo 1’de gosterilmistir (9).

Diyabet ve Diyet inflamatuar indeksi

Normal metabolizmada inflamasyon, immdiinolojik olan/ olmayan her tiirlii yikic, zararli ve yabanci etkene
kars1 viicudun verdigi dogal savunma cevabidir. Fakat inflamasyon kontrol edilemedigi zamanlarda,
bireyin kendi dokularina karsi olustugunda veya kronik inflamasyon meydana geldiginde obezite, diyabet
ve kanser gibi ¢esitli hastaliklar ortaya ¢ikmaktadir (15). inﬂamasyon; beslenme diizeni, sigara ve alkol
kullanimy, fiziksel aktivite yetersizligi gibi cesitli yasam tarzi farkliliklarindan etkilenmektedir (3).

Insiilin direncinin temel sebebi insiilin salgisindaki defekt olmasma ragmen inflamasyon da insiilin
direncini ciddi sekilde etkilemektedir (16, 17). Yapilan ¢alismalarda diyetle iligkili inflamasyonun Tip 2
DM ve obezite ile iligkili oldugu gosterilmis ve proinflamatuar sitokinlerin kronik hiperglisemiye sebep
oldugu belirtilmistir (18, 19). Acghk glukozundaki bozulmalar oksidadif strese ve kronik inflamasyona
neden olabilir. Oksidadif stres ise; insiilin direnci ve insiilin sekresyonunda, glukoz metabolizmasinda ve
glukoz kullaniminda bozukluklarin meydana gelmesine neden olur (2).

Inflamasyonun Tip 2 DM ile iliskisini detaylandirmak ve patofizyolojisini 6grenebilmek adina diyet
inflamatuar indeksinin diyabet ile iligkili ¢alismalarda kullanilmas: dnerilmektedir (20). Diyet inflamatuar
indeksi ve Tip 2 DM arasindaki iligkiyi arastiran ¢alismanin sonuglarina asagida yer verilmistir. Diyet
inflamatuar indeksi ile prediyabet arasindaki iligkiyi inceleyen bir vaka kontrol c¢alismasinda
proinflamatuar grupta yer alan bireylerin daha yiiksek Beden Kiitle indeksi (BK) ve viicut yag yiizdesine
sahip oldugu goriilmiistiir (21). Bagka bir ¢alismada anti inflamatuar beslenme tarz ile Tip 2 DM gelisimi
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arasinda negatif yonlii bir iliski olabilecegi ifade edilmistir (22). Denova-Gutiérrez ve arkadaslarinin
Dii'nin Tip 2 DM ile iliskisini inceledikleri bir arastirmada, en fazla proinflamatuar diyete sahip olan
gruptaki bireylerin (5.¢ceyreklik), en fazla antiinflamatuar diyete sahip olan gruptaki bireylere kiyasla
(1.ceyreklik) Tip 2 DM olma riskinin yaklasik {i¢ kat daha fazla oldugu gozlemlenmistir (23). Yapilan bir
diger calismada diyet inflamatuar indeksi ile Tip 2 DM gelisme riski ve hastalik siddeti arasindaki iligki
incelenmis, ¢alisma sonucunda Dii ile Tip 2 DM riski ve siddeti arasinda anlamli iligki bulunmustur (24).

Tablo 1. Diyet inflamatuar indeksi hesaplanirken kullanilan besin parametrelerinin inflamatuar etki
skorlari, global giinliik ortalama alim miktarlar1 ve standart sapma degerleri (9).

No Besin Parametreleri Ozellestirilmis Ortalama Standart Sapma
Tam Global Giinliik
inflamatuar Etki Alim
Skoru

1 Enerji (kkal) 0.180 2056 338
2 Protein (g) 0.021 79.4 13.9
3 Toplam Yag (g) 0.298 71.4 19.4
4 Doymus Yag (g) 0.373 28.6 8.0
5 Tekli Doymamis Yag (g) -0.009 27.0 6.1
6 Coklu Doymamis Yag (g) -0.337 13.88 3.76
7 n-3 Yag Asidi (g) -0.436 1.06 1.06
8 n-6 Yag Asidi (g) -0.159 10.80 7.50
9 Kolesterol (mg) 0.110 279.4 51.2
10 Karbonhidrat (g) 0.097 272.2 40.0
11 Lif (g) -0.663 18.8 49
12 Kafein (mg) -0.110 8.05 6.67
13 A Vitamini (RE) -0.401 983.9 518.6
14 B Karoten (pug) -0.584 3718 1720
15 D Vitamini (ug) -0.446 6.26 2.21
16 E Vitamini (mg) -0.419 8.73 1.49
17 Tiamin (mg) -0.098 1.70 0.66
18 Riboflavin (mg) -0.068 1.70 0.79
19 Niasin (mg) -0.246 25.90 11.77
20 B6 Vitamini (mg) -0.365 1.47 0.74
21 Folik Asit (ug) -0.190 273.0 70.7
22 B12 Vitamini (ug) 0.106 5.15 2.70
23 C Vitamini (mg) -0.424 118.2 43.46
24 Demir (mg) 0.032 13.35 3.71
25 Magnezyum (mg) -0.484 310.1 139.4
26 Cinko (mg) -0.313 9.84 2.19

fleriye yonelik bir kohort calismasi olan Ulusal Saglik ve Beslenme Inceleme Anketi (NHANES III)
sonuglarinda DIi puan ortalamasi saglik bireylerde anlamli olarak yiiksek bulunmustur (Prediyabetiklerde
0.90 £ 2.16, diyabetiklerde 0.88 + 2.18, saglikli bireylerde 0.68 + 2.21) (25). Bu ¢alismada ceyrekliklerdeki
diyet inflamatuar indeks skoru arttik¢a aclik kan glukozunun da anlamli seviyede arttig1 belirtilmistir (26).
Woudenbergh ve arkadaslarinin yaptigi calismada, ADII skorunun yiiksekliginin, yiiksek inflamasyon ile
iligkili oldugu belirtilmistir. Yiiksek Uyarlanmis Diyet Inflamatuar indeks skorunun aglik-tokluk kan
glukozu ve insiilin direnci ile olumsuz yonde iliskili oldugu, HbAlc seviyesi ile ise herhangi bir iliskisinin
olmadig1 gosterilmistir (13). Ruiz-Canela ve arkadaslarmin yaptig1 bir baska ¢alismaya Tip 2 DM tanili
veya kardiyovaskiiler risk faktorlerinden (sigara i¢me, hipertansiyon, yiiksek LDL-kolesterol seviyeleri,
diisiik HDL-kolesterol seviyeleri, BKI > 25 kg/m2 ve erken yasta koroner kalp hastalig1 aile 6ykiisiinden)
minimum ti¢iine sahip 7236 birey ile dahil edilmis, bireylerin diyet inflamatuar indeks skorunun her bir
ceyreklik artis1 ile Tip 2 diyabeti ve hipertansiyonu olan hasta sayisinda artis oldugu goriilmiigtiir (Q1=-
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2.6, Q2=-1.6, Q3=-0.8, Q4= 0.1, Q5=1.5) (27). Kolombiya” da yetiskinlerle yapilan bir baska ¢alismada diyet
inflamatuar indeks skorunun diisiikliigii, aghk kan glukozu ve HbAlc degerlerindeki diistikliikle
iliskilendirilmistir (28). Nikniaz ve arkadaslarinin 2018 y1ilinda yaptig1 bir calismaya 606 birey dahil edilmis
ve ¢alisma sonucunda proinflamatuar etki gosteren ¢eyreklikteki bireylerin antiinflamatuar etki gosteren
ceyreklikteki bireylere gore iki kat daha yiiksek ag¢lik kan glukozuna sahip oldugu tespit edilmistir (29).
Kadinlarla ytiriitiilen farkh bir ¢alismada diyet inflamatuar indeks skorunun, HbAlc degeri, aglik kan
glukozu ve aglik insiilin degeriyle pozitif yonlii bir iliskisi oldugu gosterilmistir (20).

Diger calisma sonuglarindan farkli olarak, Tahran Lipid ve Glukoz Calismasi (Tehran Lipid and Glucose
Study- TLGS)'ndaki sonuglara dayanan bir arastirmada, diyet inflamatuar indeksi ile Tip 2 DM insidans1
arasinda anlamli bir iliski bulunamamustir (30). Ayrica diyetin inflamatuar 6zelligi ile Tip 2 DM goriilme
diizeyi arasindaki iliskiyi arastiran prospektif bir calismada anlaml bir sonug tespit edilememistir (31).

Sonuc ve Oneriler

Beslenme sekli inflamasyona neden olabilecek en 6nemli faktorlerden biridir. Yapilan bir¢cok ¢alismada
diyet ve inflamasyon arasindaki iliski incelenmistir. Proinflamatuar tarzda bir beslenme, DIl skorunda
artisa neden olmaktadir. DIl skorundaki bu artis inflamasyonun arttiginin bir gostergesi olarak kabul
edilmektedir. Bu nedenle tip 2 diyabetli bireylerin beslenme planlarinda antiinflamatuar etkisi yiiksek;
meyve, yesil sebze, tam tahillar, zeytinyagi, kurubaklagiller, sarimsak ve sogan gibi besinlerin alimi
artirllmalidir. Bu planlama yapilirken bireyin diizenli 6glin tiiketimiyle giinliik yeterli enerji alimi
saglanmalidir. Boylece; diyabetin siddeti, komplikasyon riski ve tedavi siiresinin azalmasi saglanir. Sonug
olarak; tip 2 DM ile inflamasyon arasindaki iligkiyi detayl bir sekilde incelemek igin Dil'nin diyabet ile
iligkili ¢alismalarda kullanilmasi 6nerilmektedir

Etik Beyan: Bu makale, iTenticate yaziliminca taranmistir.

Yazarlarin Katkilar1: Calisma konsepti/tasarimi: MS, IGY - Makalenin yazimi: MS - igerigin elestirel incelemesi: MS, IGY - Son onay
ve sorumluluk: MS, iGY - Siipervizyon: iGY.

Akran Degerlendirmesi: Dis bagimsiz.

Cikar Catismasi: Yok.

Finansman: Yok

Diger Beyanlar: Yok.
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DOCKS Eksikligi Sonucu Gelisen Coklu Besin Alerjisi Olan Bir Olguda Kok Hiicre Tedavisi
Déneminde Karsilasilan Niitrisyonel Sorunlar ve Uygulamalar

Nutritional Problems and Aplications in Stem Cell Transplantation Period in a Case with Multiple Food
Allergies as a Result of DOCKS Deficiency
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Abstract: DOCKS deficiency is a rare combined immunodeficiency with high morbidity and mortality. Clinical features include
atopy, food allergy, recurrent infections, risk of autoimmunity, and cancer. The only known treatment is Hematopoietic Stem Cell
Transplant (HSCT). In DOCKS deficiency, HSCT is a treatment process with many side effects and complications. In this process,
patients should be monitored nutritionally from the first day of the transplant to the last day. Medical nutrition therapy should be
performed in accordance with the treatment, symptoms and complications encountered. In this case report, the application and
importance of medical nutrition therapy in the treatment of a case followed up with DOCKS deficiency was discussed.

Keywords: Nutritional support, DOCKS deficiency, Hematopoietic Stem Cell Transplant
&

Oz: DOCKS eksikligi, yiiksek morbidite ve mortaliteye sahip nadir goriilen bir kombine immiin yetmezlik hastaligidir. Klinik
Ozellikleri arasinda atopi, besin alerjisi, tekrarlayan enfeksiyonlar, otoimmiinite riski ve kanser bulunmaktadir. Bilinen tek tedavisi
Hematopoetik Kok Hiicre Naklidir (HKHN). DOCKS eksikliginde HKHN siireci yan etkileri ve komplikasyonlar1 fazla olan bir
tedavi siirecidir. Bu siirecte hastalar niitrisyonel agidan nakilin ilk giiniinden son giiniine kadar izlenmelidir. Hastanin aldig1
tedaviye, karsilasilan semptom ve komplikasyonlara uygun olacak sekilde tibbi beslenme tedavisi yapilmalidir. Bu olgu
sunumunda DOCKS eksikligi tanisi ile izlenen olgunun tedavisinde tibbi beslenme tedavisinin uygulanmasi ve énemi tartisilmustir.
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Giris

DOCKS (dedicator of cytokinesis 8 pA) eksikligi, DOCKS8 genindeki mutasyonlarin neden oldugu yiiksek
morbidite ve mortaliteye sahip nadir goriilen otozomal resesif gegisli bir kombine immiin yetmezlik
hastaligidir. DOCKS8 proteini hiicre farklilasmasinda, hiicre iskeletinin yeniden diizenlenmesinde ve
hiicre gogiinde 6nemli bir rol oynar. DOCKS eksikligi bagisiklik hiicrelerinin sayisinda ve fonksiyonunda
belirgin bir azalmaya neden olur (1). Hastalik bulgular1 genellikle ilk bir yil icerisinde baslamaktadur.
DOCKS eksikliginde tekrarlayan bakteriyel enfeksiyonlar, atopik hastaliklar (besin alerjisi, egzama,
astim) ve malignite 6n plandadir (2).

DOCKS eksikliginin, prevalans: tam olarak bilinmemekle birlikte, hastalarin biiyiik ¢ogunlugu akraba
evliliginin yaygin oldugu toplumlarda (orta dogu {ilkeleri) goriilmektedir. DOCKS eksikligi yiiksek
morbidite ve mortalite ile iligkilidir. Yakin zamanda yapilan biiyiik bir retrospektif derlemede, hayatta
kalma olasiliginin 10. yilda %87 iken 30. yilda %37’ye diistiigii belirlenmistir. DOCKS olgularinda 30
yasinda tekrarlayan enfeksiyon sikligi %88, serebral olaylar %32 ve malignite sikligr %48 oldugu
belirlenmistir. DOCKS eksikligi olan hastalarda oliimiin enfeksiyon ve/veya malignitelerden
kaynaklandig: bildirilmistir (3). DOCKS eksikligi i¢in bilinen tek tedavi yontemi Hematopoetik Kok
Hiicre Nakli'dir (HKHN). Hematopoetik kok hiicre nakil sonrasi immiin yetmezlik ve diger klinik
bulgular diizelmektedir (2).

Hematopoetik kok hiicre nakli, hastalarin bilinen tek tedavisi olsa da hayati tehdit eden cesitli
komplikasyonlara sebep olabilir. Kombine immiin yetmezliklerinde HKHN nakli 6ncesinde mevcut
hatali hiicrelerin yok edilmesi ve nakledilecek yeni saglikli kok hiicrelere yer agilmasi icin hazirlama
rejimi denilen kemoterapi rejimi verilmektedir. Nakil sonrasi, hastalarin primer hastaliklarmma bagh
sorunlar (besin alerjisi, GIS enfeksiyonlar) yaminda, kemoterapi ve Gravt Versus Host Hastalig
(GVHH)'nmin olusturdugu hasar nedeniyle ciddi gastrointestinal sorunlar (siddetli ishal, kusma ve
istahsizlik) yasanabilmektedir (4). Hastalarda nakil 6ncesi donemlerde siklikla biiytime gelisme geriligi
goriilmektedir. Hastalarin bu nedenle tanida ve nakil 6ncesinde beslenme acisindan degerlendirilmesi
gerekmektedir.

Bu olgu sunumunda DOCKS eksikligi tanisi ile izlenen olgunun tedavisinde Tibbi Beslenme Tedavisinin
(TBT) uygulanmasi ve énemi tartisilmigtir.

Olgu

DOCKS eksikligi tanisi ile hastanemizde takip edilen hastamiz, annenin ikinci gebeliginden sezeryan ile
3500 gram agirliginda miadinda dogmustur. Ik kez 6 aylik iken bagvurdugu hastanede cildinde yaygin
atopik dermatit olmasi, tetkiklerinde eozonofilisi ve total IgE'nin yiiksek olmasi ve yapilan diger
degerlendirmede anne baba arasinda akrabalik oldugu, kardesinin DOCKS izlenmesinden dolay1 hastaya
DOCKS eksikligi tanus1 konulmustur. Hastanin besin alerjisini belirlemek amaciyla deri testleri ve spesifik
IgE olctimleri 6grenildi. Yapilan tetkikler sonucunda hastada inek siitii proteini ve yumurta alerjisi
oldugu belirlenmis ve TBT baglanmistir. Inek siitii proteini ve yumurta alerjisi halen devam etmektedir.
Hastanin ailesi ii¢ yasindan sonra mercimek, ceviz, findik ve antep fistig1 tiikettigi zamanda dilde ve
ylizde belirgin anjioddem ve iirtiker oldugu goézlemlemis olup hastanin diyetinden bu besinler de
cikarilmigtir.

DOCKS eksikligi ile izlenen 10 yil 10 ay yasindaki kiz hasta, doku grubu %50 uyumlu babasindan
allojenik HKHN yapilmasi iizerinde Ankara Universitesi Tip Fakiiltesi Hastanesi Pediatrik K&k Hiicre
Transplantasyon Unitesi'ne yatirilmigtir. Hastamn viicut agirhigi 13 kg (<3p), boy uzunlugu 98 cm (<3p)
ve Beden Kiitle Indeksi (BKI) 13,54 kg/m2 (<3p) olarak bulunmustur. Ulkemizde pediatri kliniklerinde
Tirk c¢ocuklarina 0zgii biiylime (viicut agirligl, boy uzunlugu) egrileri kullanilmaktadir (5).
Hastanemizde yatan hastalarin malniitrisyon riskini tanimlamak i¢in Beslenme Durumu ve Biiyiime
Riskini Tarama Araci (STRONGkids) kullanilmaktadir ve hastanin bu tarama araci sonucunda
malniitrisyon riski yiiksek olarak bulunmustur. Hastanin boy uzunlugu ve yasina gore olmasi gereken
ideal viicut agirlig1 16,5 kg’'dir. Bu degerlendirmeler sonucunda hastamizda agir malnutrisyon oldugu
gorilmiistiir.
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Hastaya hazirlama rejiminde verilen HKHN’den sonra, 2-3 hafta boyunca siiren nétropeni ve lenfopeni
nedeniyle hastalara notropenik ve alerjisinin oldugu besinlerin elimine edildigi tibbi beslenme tedavisi
verilmektedir. Notropenik diyet besin kaynakli enfeksiyon olusumunu engellemek icin ¢ig sebze ve
meyvenin verilmedigi, tiim siit ve {iriinlerinin pastorize oldugu (alerjisi olmayan hastalar igin), yeni
pisirilmis ve taze olarak servis edilen yemeklerin kapali kaplarda sunuldugu, agikta hicbir besinin
hastayla karsilastirilmadigi, tiim mutfak ekipmanlarinin, hazirlama, pisirme ve servis kosullarinin
hijyenik hale getirildigi bir diyettir (6).

Hastada son iki yildir devam eden aralikli epigastrik agri, regiirjitasyon ve karinda siskinlik sikayetleri
nedeniyle yapilan endoskopisinde papillomatozisle karakterize eozinofilik 6zofajit ve gastro 6zofajial
reflii bulgular1 saptanmistir. Buna yonelik proton pompa inhibitorii tedavisi verilmistir. Ancak hastanin
tekrarlayan enfeksiyonlar1 nedeniyle, uzun siireli hastane yatislar1 ve ¢oklu ila¢ tedavilerine ihtiyag
olmustur. Takip edilen bir haftalik siirecte hastanin besin tiiketimi giinlitk almasi gereken enerjinin
%50’sini (700 kcal/giin) alabildigi ve bunun sonucunda hastanin yetersiz beslendigi bulunmustur.

Tablo 1. izlem siiresince hastanin besin tiiketim kaydi ve diyet driintiisii.

ilk 5 Giin Son 2 Giin
Ortalama Ortalama
Besin Tpn .. - G}mluk Onerilen Alim

Enerji ve Besin Ogeleri * T 7 Giin Onerilen Alim Miktar1

Be"slenme Beslenme Uriinii Ortalama Miktar1 Karsilama %'si

Uriinii + (DRI)
+ Besin Destegi
Besin Destegi

Enerji (kkal/giin) 1181,3 888 1034,65 1400 73,90
Karbonhidrat (g/giin) 150,84 115,8 133,32 - -
Karbonhidrat (enerji %) 52,2 53,15 52,675 - -
Protein (g/giin) 37,3 30,8 34,05 34 100,14
Protein (enerji %) 13 14,85 13,925 - -
Yag (g/giin) 46,56 30,6 38,58 - -
Yag (enerji %) 34,8 32,00 33,4 - -
Posa (g/giin) 13,44 - 13,44 26 51,69
A vitamini (mcg/giin) 459,8 460,45 460,12 600 76,68
E Vitamini (mg/giin) 16,3 3,41 9,85 11 89,54
B1 Vitamini (mg/giin) 0,48 1,62 1,05 0,9 116,66
B2 Vitamini (mg/giin) 0,5 1,99 1,245 0,9 138,33
B3 Vitamini (mg/giin) 8,3 21,03 14,665 12 122,20
B5 Vitamini (mg/giin) 2,08 7,87 4,975 4 124,37
B6 Vitamini (mg/giin) 1,14 2,06 1,6 1 160,00
B7 Vitamini (mcg/giin) 13,56 20 16,78 20 83,90
B9 Vitamini (mcg/giin) 119,86 199,4 159,63 300 53,21
B12 Vitamini (ug veya mcg/giin) 1,74 2,85 2,295 1,8 127,50
Kalsiyum (mg) 956,22 1215,25 1085,735 1300 83,51
Fosfor (mg) 584,8 253,9 419,35 1250 33,54
Magnezyum (mg) 358,2 431 394,6 240 164,41
Selenyum (mcg/giin) 0,76 13,6 7,18 40 17,95
Demir (mg) 6,12 2,06 4,09 8 51,12
Bakar (mcg/giin) 900 329,01 614,5 700 87,78
Cinko (mg) 4,88 2,53 3,705 8 46,3125
D Vitamini (IU/giin) 2000 2095 2013 600 335,5

Hastaya gilinliik beslenmesine enerji, protein ve diger besin ogelerinin agigin1 tamamlamaya yonelik
TBT'ne ek olarak ¢ilek aromali tam hidrolize izokalorik beslenme {iriinii 6nerilmis ancak hasta diizenli
olarak {iiriinii titketmemistir. Tam hidrolize formdil siitii tiiketmesi igin gesitli tarifler (meyveli muhallebi)
denenmis olup hasta ¢ok az miktarda (5-10 tath kagigy) tiiketmistir. Anneye beslenme giinliigii tutmas:
icin once egitim verilmistir. Anneye egitim verildikten sonra yazdig tiiketim kayd:i Beslenme Bilgi
Sistemi (BEBIS) programindan hesaplanmasi sonucunda giinliik ortalama 1181,3 kcal ve 37,3 g/giin
protein olarak bulunmustur. Hastanin enerji gereksinimi 1400 kcal/giin ve protein ihtiyaci 34 g/giin
olarak belirlenmistir. Agizdan besin alimimda azalma ve her besin alimi sonras1 devam eden epigastrik
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agri sikayeti ve nakil sonrasinda gelisen GVHH nedeniyle 6. ve 7. giinlerde paranteral beslenme tedavisi
ve alerjiye yonelik izokalorik tam hidrolize beslenme {iriinii ile birlikte desteklenmistir. Hastanin GVHH
semptomu ise abdominal sanci (agr1) ve giinliik 6-8 kez siddetli ve bol miktarh (500 g/giin) ishal
mevcuttu. Hastanin bu dénemde beslenme plani total parenteral beslenmeden yaklasik bazal enerji
gereksinmesi karsilanip (760 kcal) geriye kalan almasi gereken enerji miktar1 (640 kcal) izokalorik formiila
ile nazogastrik tiip yoluyla asamali bir sekilde arttirilarak verilmistir. Bu siire¢ igerisinde TPN (total
parenteral niitrisyon) iceriginde degisiklik yapilmayip giinliik formiila igerigi her {i¢ saatte bir 10 cc (0.5-1
cc/kg) ile baslayip giinliik artiglar 5-10 cc/giin (0.5-1 cc/kg) artis olarak planlanip hedef plana (8*80 cc)
ulagana kadar devam edilmistir. Hedef plana ulastiktan sonra besinler tek tek denenip epigastirik agriy1
siddetlendirme durumuna gore o besinin verilip verilmemesi agisindan degerlendirilmistir. Diyete
eklenen besinler hastanin alerjisine uygun, steril, az yagh ve az posali (muz, haslanmis patates veya
makarna) olup hastanin mevcut klinik durumu goz o6niine alinarak degerlendirilmistir. Hastaya sabah
haslanmis patates ve muz, 6gle ve aksam o6glinlerinde haslanmis makarna ve haslanmis patates seklinde
hastaya uygun olan besinler verilmistir. Hastanin takip edilen giinlerde besin tiiketim kaydi BEBIS
programi kullanilarak diyet oriintiisii Tablo 1’de verilmistir.

Diyet Oriintiisiiniin analizini yaparken 6zellikle hastanin alerjisi oldugu besinlerde fazla bulunan vitamin
ve mineraller goz ¢niinde bulundurulmustur. Tablo 2’de hastamizin alerjisinin oldugu besinlerin igerigi
agisindan zengin besin 6geleri verilmistir.

Tablo 2. Hastanin alerjisi olan besinlerin igerisinde fazla bulunan besin 6geleri (8).

Hastanin Alerjisi Oldugu Besinler Zengin Besin Ogeleri

Siit ve Siit Uriinleri Protein, B vitaminleri, Kalsiyum ve Fosfor

Yumurta Protein, B vitaminleri ve Selenyum

Kuruyemisler (Ceviz ve Antep Fistig1) Protein, Yag, B vitaminleri, E vitamini, Kalsiyum, Magnezyum, Cinko ve
Selenyum

Kurubaklagiller (Mercimek) Protein, Posa, B vitaminleri, Kalsiyum, Magnezyum

Hastanin giinliik enerji gereksinmesi IOM (Amerikan ulusal Tip Akademisi) denklemi kullanilarak
hesaplanmistir (Tablo 3) (7). Ayrica osteopenisi olan hastaya kalsiyum (800 mg/giin), magnezyum (210
mg/giin), fosfor (121,6 mg/giin), ve D vitamini (2000 IU/giin) takviyesi almaktayd.

Tablo 3. Hastanin giinliik enerji gereksinmesinin hesaplanmasi (7).

IOM 9-18 yag Kiz i¢in Tahmini | 135,3 - [30,8*Yas (y1l)] + Fiziksel Aktivite Katsayist*[10*Viicut Agirlig1 (kg) +934*Boy Uzunlugu
Enerji Gereksinmesi (m)] +25

Fiziksel Aktivite Katsayis1 Sedanter = 1/ Hafif Aktif = 1.16 (iki Degerin Ortalamasi 1.08)

Malnutrisyon i¢in Katsay1 1,2- 1,5 (Giinliik enerji gereksinmesi ile carpilmali) (ki Degerin Ortalamasi 1,35)

Ortalama Enerji Gereksinmesi 1385,74 kcal/giin (Yaklagik 1400 kcal/giin)

Tablo 1'de goriildiigii gibi hastamiz giinliik Onerilen enerji gereksinmesinin yaklasik %73,9'unu
karsilamaktadir. Protein alimi yaklagik 34 g/giin olan hasta onerilen miktar kadar almigs olsa bile serum
albumin ve total protein degerleri siras1 ile 32,4 g/L (referans deger: 35-52 g/L) ve 63,7 g/L (referans deger:
66-83 g/L) olarak bulunmustur. Onerilen posa miktarinin yaklasik yarisi (%51,69) karsilanmistir. Posa
gereksinmesi de klinik bulgulara gore degiskenlik gostermistir. GVHH'ye bagh diyaresi arttiginda
ozellikle ¢oziinmez posa aliminin kisitlanmasi gerekmektedir. Hastanin B grubu vitaminleri folik asit ve
biotin hari¢ yeterli bulunmustur. B grubu vitaminlerin yeterli olmasinda TPN igerisine eklenen vitamin
soliisyonun katkis1 vardir. TPN’den gelen enerji 58,4 kcal/kg, protein ise 2g/kg ve vitamin soliisyonu 10
mL/giin olacak sekilde hazirlanmistir. Kalsiyum ve fosfor minerali sirasi ile Onerilen miktarin yaklasik
%83,5'1 ve %33,5'ini karsilamis olsa da hastanin serum kalsiyum degeri 9,1 mg/dL (referans degeri: 8,8-
10,8 mg/dL) ve serum fosfor degeri 4,32 mg/dL (referans deger: 3,4-6,2 mg/dL) normal aralikta
seyretmistir. Serum magnezyum diizeyi 1,54 mg/dL (referans deger: 1,7-2,1 mg/dL) oldugu icin giinliik
210 mg/glin magnezyum oksit takviyesi yapilmistir. Hastamiz giinliik 6nerilen demir miktarinin yaklasik
yarisini karsilamaktadir. Bu durum hastanin 11,2 g/dL olan serum hemoglobin diizeyi (referans deger:
11,5-15 g/dL) ile uyumludur. Hastanin biyokimyasal parametreleri Tablo 4’te sunulmustur.
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Tablo 4. Hastanin biyokimyasal bulgulari.

Biyokimyasal Bulgular Referans Aralik Hastanin degeri
Albumin (g/L) 35-52 32,4

Total protein (g/L) 66-83 63,7
Hemoglobin 11,5-15 11,2
Kalsiyum (mg/dL) 8,8 -10,8 10,6
Fosfor (mg/dL) 34-6.2 6,66
Magnezyum (mg/dL) 1,7-2,1 1,54
Tartigsma

Bu olgu ¢alismasinda HKHN yapilan DOCKS eksikligi ve ¢oklu besin alerjisi olan hastanin nakil siireci
boyunca yasadig1 yan etkiler, transplantasyon komplikasyonlarina karsi almman beslenme Onlemleri ve
beslenme durumu sunulmustur.

DOCKS eksikligi, tekrarlayan sinopulmoner enfeksiyonlar, viral cilt enfeksiyonlar1 ve ciddi besin
alerjilerini igeren kombine immiin yetmezlik hastaligidir. DOCKS eksikliginde besin alerjisi sik
goriilmektedir (9). Hastamizda siit ve siit iirtinleri, yumurta, mercimek, ceviz ve antep fistig1 alerjisi
bulunmaktadir. Yapilan bir calismada DOCKS eksikligi olan hastalarin HKHN olmadan 6nce
%66,6'sinda besin alerjisi oldugu ve besin alerjisi olan hastalarin %75’inde ¢oklu besin alerjisi oldugu
bulunmustur (9). Herz ve ark. (10) DOCKS eksikligi olan hastalar iizerinde yaptiklar1 bir calismada 11
hastanin 10'unda (%90,9) besin alerjisinin oldugu bulunmustur. Hematopoetik kok hiicre nakli
yapildiktan sonra besin alerjilerinin bir kismi veya tamamui diizelebilmektedir (9).

Besin alerjisi olan ¢ocuklar yetersiz beslenme ve biiyiime geriligi acisindan risk altinda olabilirler. Besin
alerjisi olan g¢ocuklarin olmayan cocuklara kiyasla daha kisa oldugu bulunmustur. Bu durum uzun
donem yetersiz beslenmeyi gosterebilir. Besin alerji sayis1 artmasi biiytime geriligi ile iligkili olabilir (11).
Yapilan bazi ¢alismalarda ¢oklu besin alerjisi olan ¢ocuklarin tek bir alerjisi olan ¢ocuklara gore daha kisa
boylu oldugu bulunmustur (12-14). Hastamizda c¢oklu besin alerjisi olmasindan dolayi kisith besinlerin
alimlarina izin verilmektedir. Bu durum hastanin yeterli ve dengeli beslenmesini zorlastirmaktadir.
Yeterli miktarda enerji alamamasindan dolay: biiytime geriligi gozlemlenmektedir.

GVHH, donérden alinan ve hastaya kok hiicrelerle birlikte verilen saglikli T-lenfositlerin aracilik ettigi
siddetli immdiinolojik reaksiyon sonucu gelisen organ islev bozuklugu ile karakterize karmasik bir klinik
sendromdur. Allojenik HKHN’inden sonra en onemli mortalite ve morbidite sebebi olarak kabul
edilmektedir. Genelde HKHN’den sonra ortaya ¢ikis zamanina gore akut ve kronik GVHH diye ikiye
ayrilmaktadir. Nakil sonrasi ilk {i¢ ay i¢inde ortaya ¢ikabilen ve %35-50 siklikla goriilebilen akut GVHH,
esas olarak cilt, karaciger ve bagirsaklarda tutulum gostermektedir. Intestinal GVHH bulant1 olmaksizin
kusma ile birlikte, diyare, abdominal sanc1 (agr1) ve ileus ile karakterizedir (15). Hastamizda da nakilden
sonra GVHH goriilmiistiir. Etkilenen organ bagirsak olup bulgu olarak 6zellikle abdominal sanc1 (agr1)
ve ishal olarak goriilmiistiir.

Hematopoetik kok hiicre nakli sonrasi kemik mineral yogunlugunda azalma hem erken (birkag ay) hem
de ge¢ donemlerde (10 yila kadar) goriilebilir. Hematopoetik kok hiicre nakli sonrasi osteopeni ve
osteoporoz prevalansi cocuk ve ergenlerde %24-%57 arasinda degismektedir. Nakil sonrasinda kullanilan
ilaglarin kemik metabolizmasi tizerinde olumsuz etkileri vardir. Siklosporin ve kortikosteroidler kas
atrofisine ve kemik olusumunda azalmaya neden olur. Kemik kiitlesinin azalmasinda, diisiik fiziksel
aktivite diizeyi, yagsiz viicut kiitlesinin az olmasi ve gilineslenme siiresinin kisa olmas: kemik geligimi
icin gerekli bir vitamin olan D vitamini eksikligi gibi faktorler etki edebilir (16). Siit ve siit tiriinleri
alerjisinden dolay1 diyetten c¢ikarilan besinler kalsiyum agisindan zengin oldugu igin osteopeni ve
osteoporoz gelisim riskini arttirmaktadir (8). Hastamizda nakil olmadan 6nce gekilen toraks tomogrofisi
sonucu kemik yapilarinda osteopeni oldugu saptanmistir. Tedavi igin ise diizenli olarak kalsiyum ve D
vitamini destegi almaktadir. Hastanin mevcut alerji durumlar1 goz oniine alinarak kalsiyum ve D vitamin
kaynaklarin zengin oldugu besinler hastaya anlatilmistir ve gerekli diyet dnerileri verilmistir.
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Hematopoetik kok hiicre nakli déneminde hastalar yiiksek diizeyde immdiinsiipresif ilaglar aldiklar: igin
notropenik donemler gegirirler. Patojen mikroorganizmalar notropenik hastalarda morbidite ve
mortalitenin 6nemli bir nedenidir. Buna smirlandirmanin derecesine bagli olarak diisiik mikrobiyal
yiiklii diyet, temiz ve steril diyet denmistir (17). Notropenik diyet ile yapilan bir ¢alismada enfeksiyon
oranlar1 notropenik diyet alan ve besin giivenilirligi kuralliginin uygulandig:i diyeti alan (standart
hastane diyet) 2 randomize grup arasinda benzer bulunmustur (18). Giincel goriise gore ¢ig ya da az
pismis, yeniden isitilmis besinlerin ve yumusak peynir, pastorize edilmemis iiriinler, sert kabuklu
kuruyemigler ve tiiketime hazir besinler gibi yiiksek diizeyde patojen igerdigi bilinen yiyeceklerin
kullanilmadigr diisiik mikrobiyal yiiklii diyet onerilmektedir (19). Hastamiza nakil siiresi boyunca
hastanede nétropeniye uygun sartlarda hazirlanan besinler sunulmustur. Nakil sonrasi dénemde de
hastanede uygulanan noétropenik diyet ilkeleri anlatilmis olup evde nelere dikkat etmesi konusunda
hastaya egitim verilmistir.

Nakil sonrast donemde tiim hastalar, yiiksek doz kemoterapiye bagh sekonder Gastointestinal (GI)
toksisitesi nedeniyle, tanilarina bakilmaksizin beslenme agisindan degerlendirilmesi gerekmektedir (20).
Bu donemde en uygun beslenme tedavisi belirlenmesinde pediatrik kilavuzlar yeterli degildir. Nakil
sonrasi ilk donemde beslenme degerlendirmesi zor olabilir. Siv1 yiiklenmesi nedeniyle meydana gelen
giinliik viicut agirlhiginda goriilen dalgalanmalar bu parametreyi giivenilir yapmamaktadir. Hastalarda
beslenme yonetimi genellikle GI semptomlara ve besin alimina gore belirlenir. Giinliik diyetle yeterli
besin alinamiyorsa ve GI yol fonksiyonel oldugunda, enteral tiip ile beslenme TPN’ye gore avantajlidir.
Enteral beslenme TPN'ye gore GVHH'ye kars1 olasi koruyucu etkisinden dolay1 agizdan beslenmeye en
uygun alternatif yoldur (20). GI yol fonksiyonel olmadiginda veya GI yol fonksiyonel olup enerji
gereksinmesinin karsilanamadigi durumlarda TPN gereklidir. Giinliik enerji gereksinimini belirlemek
icin bazal enerji gereksinimleri hesaplanip (Schoifield denklemi) 1,4 ila 1,5 faktor ile carpilarak
hesaplanir. Bu denklemin malign hastaliklarda 6l¢iilen dinlenme durumunda enerji harcamasi (REE) ile
uyumlu oldugu bulunmustur (21), ancak primer immiin yetmezIligi olan kisiler icin gegerli olup olmadig:
bilinmemektedir. indirekt kalorimetri kullanan calismalarda, HKHN sonraki ilk haftalarda REE'de
yaklagik %20 azalma gériilmiis olup nakil sonrasi 4-5. haftalarda bu deger normale donmiistiir. Indirekt
kalorimetre kullamilamadiginda TPN enerji hesaplanmasi bazal metabolizma enerjisi degerinin
%140'indan %100'tine diisiiriilmesini dnermektedir (22). Beslenme destegine ragmen, HKHN sonras: ilk
aylarda viicut agirhiginda azalma goriilmektedir (20). Hematopoetik kok hiicre nakli doneminde protein
gereksinimleri bilinmemektedir: bazi klinkler normal protein gereksinimlerini kullanirken, digerleri
minimum 1,5 g/kg/giin olarak kullanir (20). Hastamizda siddetli epigastrik olmasindan dolay1 takip
edilen 6. ve 7. glinlerde TPN kullanilmistir. TPN igin verilmesi gereken enerji hesaplanmasinda bazal
enerji gereksinmesi kullanilmistir. Hastamizda siit ve siit tiriinleri alerjisi olmasindan dolay: standart
beslenme iiriinleri kullanilamamaktadir. Bu {iriinler yerine izokalorik (ImL — 1 kcal) tam hidrolize
formiila kullamilmistir. Parenteral nutrisyon tek basmna verilmeyip ek olarak nazogastrik yolla tam
hidrolize formiila ile desteklenmistir. Hastanin besin tiiketim kaydindan hesaplanan protein miktar1 yas:
ve cinsiyetine gore Onerilen miktar1 (34 g/giin) karsilamaktadir. Parenteral niitrisyonda da hedeflenen
protein miktar1 2 g/kg/giin olarak belirlenmistir. Hasta yeterli protein almasina ragmen serum albumin
ve total protein diizeyinde diisiikliikler goriilmektedir. Hastada bakilan albumin degeri, albiiminin
yarilanma Omriiniin uzun olmasina (20 giin) iliskin beslenme parametresi olarak degerlendirmek i¢in tek
basina yeterli olmamakla birlikte hastada mevcut protein diizeyine iliskin daha dogru yorumu yarilanma
omrii daha kisa (12 saat) olan prealbiimin diizeyi ile yapmak daha uygundur ancak hastamizin
prealbiimin diizeyi bakilmamistir. Albiimin ve total protein diisiikliigiiniin sebebi olarak yeterli enerji
alinamamasi sonucu ortaya ¢ikan katabolizma ile iliskili oldugu diisiiniilmektedir. Onerilen protein
miktar1 hastaya 6zgii olmalidir.

Mikrobesin Ogeleri bagisiklik siireglerinde, GI biitiinliigii korumada 6nemli rol oynamaktadir (23-26).
Hematopoetik kok hiicre nakli olan kisilerde yetersiz besin alimi, malabsorpsiyon, artmis GI ve {iriner
kayiplar nedeniyle mikrobesin eksikligi agisindan risk altindadir (27). Yapilan ¢alismada nakil dncesi ve
sonrast donemlerde besin desteklerine ragmen hastalarda A ve D vitamini, ¢inko, bakir ve selenyum
diizeylerinde eksiklik oldugu bildirilmistir. A ve D vitamini diizeylerinin diisiikliigii primer immmdiin
yetersizliklerde de dahil HKHN'de diisiik sagkalim ile iliskili bulunmustur (20). Hastamizin yakin tarihte
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bakilan serum A vitamini, E vitamini, D vitamini, ¢inko, bakir ve selenyum diizeyi bulunmamaktadir.
Hastanin besin titketim kaydi degerlendirildiginde A vitamini, E vitamini, ¢inko, bakir ve selenyum i¢in
giinliik 6nerilen alim miktar: karsilanamamisken, D vitamini i¢in giinliik 6nerilen miktar karsilanmistir.

Sonuc ve Oneriler

DOCKS eksikliginde HKHN siireci hasta ve saglik ¢alisanlari i¢in, uzun, yan etkileri ve komplikasyonlari
fazla olan bir tedavi siirecidir. Bu siiregte hastalar niitrisyonel agidan nakilin ilk giiniinden son giiniine
kadar izlenmelidir. Hastanin aldig1 tedaviye, karsilasilan semptom ve komplikasyonlara uygun olacak
sekilde tibbi beslenme tedavisi yapilmalidir

Etik Beyan: Bu ¢alisma igin hasta onami yazili olarak alinmistir.

Yazarlarin Katkilari: Calisma konsepti/tasarimu: FY, GOI, FGS - Veri toplama: FY, HOI, FGS - Veri analizi/yorumlama: FY, HOJ,
FGS - Makalenin yazimi: FY, HOI, FGS - Icerigin elestirel incelemesi: FY, HOI, FGS - Son onay ve sorumluluk: FGS — Malzeme ve
teknik destek: FY, HOI, FGS - Siipervizyon: FGS.

Akran Degerlendirmesi: Dis bagimisiz.

Cikar Catismast: Yok.

Finansal Destek: Yok.

Diger Beyanlar: Yok.
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