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Arastirma Makalesi / Research Article 2026:18(2):71-78

Nonfermentatif Bakterilerin Kolistin Duyarhhiginin Saptanmasinda Vitek-2 Otomatize Sistem
ile Sivi Mikrodiliisyon Yonteminin Karsilastirilmasi

Comparison of VITEK-2 Automated System and Broth Microdilution Method in Determining Colistin
Suceptibility of Nonfermentative Bacteria

Giilgiin Yenisehirli®* ®, Merve Eke 2 ®, Yagmur Akin Kuran !

! Tokat Gaziosmanpasa Universitesi,Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali
2 Ankara Il Saglik Miidiirliigii,1 12 Acil Saglik Hizmetleri

Oz

Amag: Bu calismada kan kiiltiirlerinden izole edilen A. baumannii ve P. aeruginosa izolatlarinin antimikrobiyal duyarlilik durumlarimin
belirlenmesinin yani sira kolistin duyarliliginin saptanmasinda Vitek 2 otomatize sistem ile sivi mikrodiliisyon yonteminin karsilagtiriimasi
amaglanmustir.

Gereg ve Yontem: Calismamiza Ocak 2020 - Subat 2024 tarihleri arasinda Tokat Gaziosmanpagsa Universitesi Arastirma ve Uygulama Hastanesi
Mikrobiyoloji Laboratuvarinda kan kiiltiirlerinden izole edilen A. baumannii ve P. aeruginosa izolatlar1 dahil edildi. izolatlarmn identifikasyonu ve
antimikrobiyal duyarlilik testleri Vitek 2 otomatize sistemle gerceklestirildi. Tiim izolatlarm kolistin MIK degerleri EUCAST onerileri
dogrultusunda s1vi mikrodiliisyon yontemiyle belirlendi.

Bulgular: Kan kiiltiirlerinden izole edilen A. baumannii izolatlar1 en fazla yogun bakimdan (46 izolat, % 92) P. aeruginosa izolatlar1 en fazla
servislerden (16 izolat, % 57.1) izole edildi. A. baumannii izolatlarinin % 98’inin imipenem ve meropeneme direngli oldugu gozlendi. P. aeruginosa
izolatlarinin en direngli oldugu antimikrobiyal ajan piperasilin-tazobaktamdi (%32.14). Calismaya alinan A. baumannii ve P. aeruginosa izolatlarmin
tamanm stvi mikrodiliisyon yontemi ile kolistine duyarhi bulundu. VITEK 2 otomatize sistem kolistin MiK degerleri ile stvi mikrodilusyon
yontemiyle elde ettigimiz MIK degerlerini karsilastirdigimizda, 2 yéntem arasinda istatistiksel olarak anlamli fark vardi. Vitek 2 otomatize sistemde
A. baumannii icin esansiyel uyum (EU) % 56, kategorik uyum (KU) % 96, P. aeruginosa i¢in esansiyel uyum (EU) % 46, kategorik uyum (KU) %
92.8; Biiyiik Hata (BH) A. baumannii i¢in % 4, P. aeruginosa i¢in % 7.1 olarak hesaplandi.

Sonug: A. baumannii ve P. aeruginosa izolatlar1 icin; Vitek 2 otomatize sistemde kolistin MIK degerlerinin yiiksek hatta direncli bulunabilecegi
g6z oniinde tutulmahdir. Ozellikle kritik hastalarda kolistin duyarlilig1 siv1 mikrodiliisyon yéntemiyle degerlendirilmelidir.

Anahtar Kelimeler: Acinetobacter baumannii, Pseudomonas aeruginosa, antimikrobiyal duyarlilik, kolistin.

Abstract

Objective: The aim of this study was to determine the antimicrobial susceptibility profiles of A. baumannii and P. aeruginosa isolates isolated from
blood cultures, as well as to compare the Vitek 2 automated system with the broth microdilution method in determining colistin susceptibility.
Materials and Methods: A. baumannii and P. aeruginosa isolates isolated from blood cultures at Tokat Gaziosmanpasa University Research and
Practice Hospital Microbiology Laboratory between January 2020 and February 2024 were included in our study. Identification and antimicrobial
susceptibility tests of the isolates were performed by the Vitek 2 automated system. Colistin MIC values of all isolates were determined by broth
microdilution method in accordance with EUCAST recommendations.

Results: A. baumannii isolates isolated from blood cultures were mostly isolated from intensive care unit (46 isolates, 92 %) and P. aeruginosa
isolates were mostly isolated from services (16 isolates, 57.1 %). We observed that 98 % of A. baumannii isolates were resistant to imipenem and
meropenem. The antimicrobial agent to which P. aeruginosa isolates were most resistant was piperacillin-tazobactam (32.14 %). All A. baumannii
and P. aeruginosa isolates included in the study were found susceptible to colistin by the broth microdilution method. When we compared the MIC
values of VITEK 2 automated system with the MIC values obtained by the broth microdilution method, we found a statistically significant difference
between the two methods. The essential agreement (EA) was 56 % and the categorical agreement (CA) was 96 % for A. baumannii; for P. aeruginosa,
the essential agreement (EA) was 46 % and the categorical agreement (CA) was 92.8 %; the Major Error (ME) was calculated as 4 % for A.
baumannii and 7.1 % for P. aeruginosa.

Conclusion: For A. baumannii and P. aeruginosa isolates; it should be kept in mind that colistin MIC values may be high or even resistant in the
Vitek 2 automated system. Especially in critically ill patients, colistin susceptibility should be evaluated by broth microdilution method.

Keywords: Acinetobacter baumannii, Pseudomonas aeruginosa, antimicrobial susceptibility, colistin.
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Giris

Kan dolasimi enfeksiyonlariin erken teshis ve
uygun tedavisi mortalite ve morbidite oranlarinin
diistiriilmesi bakimindan biiylik 6nem tagimaktadir.
Uygun antibakteriyel ajanla en kisa siirede tedaviye
baslanmasi tedavinin basari sansini arttirmaktadir.
Bu nedenle, bakteriyemiye yol acan
mikroorganizmalar ile bunlarin antibiyotik direng
profillerinin bilinmesinin tedavide kritik rolii vardir

(1).

Nonfermentatif gram negatif bakteriler, kan
dolasimi enfeksiyonlarinin énemli bir bdliimiinden
sorumludur.  Kan dolasimi enfeksiyonlarindan
siklikla izole edilen nonfermentatif gram negatif
bakteriler Acinetobacter baumannii ve
Pseudomonas aeruginosa’dir (2). Invaziv tibbi cihaz
uygulamalari, hastanin altta yatan kronik bir
hastalig1 olmasi, genis spektrumlu antimikrobiyal
ajan kullanim1 ve uzun hastane yatis siiresi gibi
etkenler P. aeruginosa ve A. baumannii’ye bagh

enfeksiyonlarin sikliginda artiga sebep
olmaktadir.(3)
P. aeruginosa ve A. baumannii bir¢ok

antimikrobiyal ilaca hem intrinsik hem de
kazanilmig direng gostermektedir (4, 5). Dolayisiyla
P. aeruginosa ve A.baumannii’nin etken oldugu
enfeksiyonlarin tedavisinde kullanilabilecek
antimikrobiyal ajanlar oldukca kisithidir (5). Diinya
Saglik Orgiitii (World Health Organization, WHO)
Subat 2017°de yayinladigi, acil olarak yeni
antibiyotik kullanimina ihtiya¢ duyulan oncelikli
patojenler  listesinde ~ P.  aeruginosa  ve
A.baumannii’yi kritik o6ncelikli (Grup 1) olarak
smiflandirmistir (6). Coklu ilaca direncli (CID) P.
aeruginosa ve A. baumannii izolatlarinin artmasi ve
yeni antimikrobiyal ilag gelisiminin bu artigin
gerisinde kalmasi, yiiksek toksisiteleri nedeniyle
uzun  siredir  kullannomda  olmayan  bazi
antimikrobiyal ajanlarin tekrar kullanima girmesine
sebep olmustur (4). Kolistin, ilk defa 1949’da
Paenibacillus polymyxa’dan elde edilen polimiksin
grubu bir antimikrobiyaldir (7). Etki spektrumu dar
olmasma ragmen, P. aeruginosa, A. baumannii,

Escherichia  coli,  Klebsiella ~ pneumoniae,
Enterobacter spp. gibi ¢oklu ilag direngli ve
genislemis ilag direncgli gram negatif bakterilere
kars1 etkilidir. Kolistinin antimikrobiyal etkinligini
degerlendirmek i¢in 6nerilen yontem mikrodiliisyon
yontemidir. Zahmetli ve zaman alic1 bir yontem olan
mikrodiliisyon testi bir¢cok laboratuvarin rutin
uygulamalari iginde yer alamamaktadir.
Mikrodiliisyon  yontemi  disgindaki  duyarlilik
yontemlerinin ise kolistin duyarliligint belirlemek
amactyla kullanimi tartigmalidir (7, 8).

Calismamizda. hastanemizde kan kiiltiirlerinden
izole edilen P. aeruginosa ve A. baumannii
izolatlarinin antimikrobiyal duyarlilik durumlarinin
belirlenmesinin yan1 sira mikrodillisyon yontemiyle
kolistin Inhibitér
Konsantarasyon (MIK) degerlerinin ~ Vitek-2
otomatize sistem kolistin MIK degerleri ile
karsilastirilmast amaglandi.

elde edilen Minimum

Gereg ve YOntem

Calismamiza Ocak 2020 - Subat 2024 tarihleri
arasinda  Tokat Gaziosmanpasa Universitesi
Arastirma ve Uygulama Tibbi Mikrobiyoloji
Laboratuvari’nda kan Kkiiltiirlerinden izole edilip
stok besiyerinde -80°C de muhafaza edilen tim
Acinetobacter baumannii (N=50) ve Pseudomonas
aeruginosa (N=28) izolatlar1 dahil edildi. Bir
hastadan birden fazla iireme olmasi durumunda
sadece 1 1zolat calismaya alindi.

Laboratuvarimiza gonderilen kan  kiltiirt
ornekleri Render BC 128 Kan Kuiltliri Sisteminde
(Render Biotech Co. Ltd., Cin) inkibe edildi. Pozitif
sinyal veren siselerden koyun kanli agar besiyerine
(Oxoid, Birlesik Krallik) ve EMB besiyerine
(Oxoid, Birlesik Krallik) pasaj yapildi. Besiyerleri
18-24 saat 37°C’de inkiibe edildi.  Ureyen
izolatlarin  identifikasyonu ve antimikrobiyal
duyarhilik testleri Vitek-2 (bio-Mérieux, Fransa)

otomatize sistemle gerceklestirildi. Izolatlarin
duyarlilik  durumlarin1  degerlendirmek  i¢in
European Committee on Antimicrobial

Susceptibility Testing 2024 (EUCAST) kriterleri
kullanildi (9).
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Izolatlarm  kolistin  MIK  degerleri  siv1
mikrodilusyon yontemiyle EUCAST oOnerileri
dogrultusunda belirlendi (9). Bu amagla kolistin
stilfatin (Sigma-Aldrich, ABD) distile su icinde
640pg/ml’lik stok soliisyonu hazirlandi. Steril U
tabanli 96 ¢ukurlu mikroplaklara Mueller Hinton
stv1 besiyeri (25 mg/L Ca*? ve 12.5 mg/L Mg*?
eklenmis) (Oxoid, Birlesik Krallik) kontrol ve
tireme kontrol c¢ukurlarina 200 pl diger tiim
cukurlara 100 pl olacak sekilde dagitildi. Kolistin
silfatin  (0.06-32pg/ml) konsantrasyonlarda seri
dilisyonlar1  yapilarak mikroplak ¢ukurlarina
eklendi. Ardindan 24 saatlik taze kultirden 0.5
McFarland  bulanikliga bakteri
siispansiyonlar1 ~ 1/10 sulandirilarak
besiyeri kontrol cukuru hari¢ tiim cukurlara 5 pl
eklendi.  Mikroplaklar  35°C’de 24  saat
inkiibasyonun okundu.  Uremenin
gozlenmedigi en diisiikk konsantrasyon ¢ukurunun
konsantrasyonu MIK degeri olarak kabul edildi. Her
izolat 2 kez calisildi. Ayni izolatin kolistin MIK
degerleri arasinda 2 diliisyon veya daha fazla fark
olmasi durumunda test tekrar edildi. EUCAST-
2024 smir degerlerine gore A. baumannii icin MiK
2 pg/ml ve altindaysa duyarli, lizerindeyse direngli;
P. aeruginosa igin MIK 4 ug/ml ve altindaysa

ayarlanan
oraninda

ardindan

Bulgular

Bu ¢alismada A. baumannii izolatlar1 en fazla yogun
bakimdan (46 izolat, % 92) P. aeruginosa izolatlar

duyarl tstiindeyse direngli kabul edildi (9).

Kontrol susu olarak Pseudomonas aeruginosa
ATCC 27853 (kolistin i¢in MiK aralig1 0.5-4 pg/ml)
ve Escherichia coli NCTC 13846 (mcr-1 pozitif)
(kolistin MIK degeri 4 pg/ml) kullanildi (9).

Veriler normal dagilim gostermedigi igin
istatistiksel analiz Statistical Package for Social
Sciences (SPSS) 22.0 programi kullanilarak
Wilcoxon signed rank test ile yapildi. P< 0.05
istatistiksel olarak anlamli kabul edildi. Ayrica
Vitek 2 otomatize sistemin A. baumannii ve P.
aeruginosa MIK degerleri icin Esansiyel Uyum
(EVU), Kategorik Uyum (KU), Blyik Hata (BH)
oranlar1 hesaplandi. EU test edilen izolatin MIK
degerinin referans yontemle elde edilen MIK
degeriyle £1 diliisyon uyumudur. KU test edilen
izolatin referans kabul edilen sivi mikrodillisyon
yontemi ile duyarli, direngli uyumudur. BH bir
antibiyotik duyarlilik testinde direngli bulunan
izolatin karsilagtirildig1 referans yontemde duyarli
sonug vermesi;

(CBH ise bir antibiyotik duyarlilik testinde duyarl
bulunan izolatin karsilastirildigi referans yontemle

direncli sonu¢ vermesi olarak tanmimlanmaktadir
(10).

ise en fazla servislerden (16 izolat, % 57.1) gelen
kan kaltarlerinden izole edildi. (Tablo 1).

Tablo 1. Acinetobacter baumannii ve Pseudomonas aeruginosa ureyen kan kulttirii 6rneklerinin gonderildigi

birimler
Birim Acinetobacter baumannii Pseudomonas aeruginosa
Say1 % Say1 %
Yogun Bakim 46 92 12 42.9
Servis 4 8 16 57.1
Toplam 50 100 28 100
Vitek-2 ~ otomatize  sistemle  belirlenen antimikrobiyal  ajan  piperasilin-tazobaktamdi

antimikrobiyal diren¢ profilleri incelendiginde A.
baumannii izolatlarinin % 98’inin imipenem ve
meropeneme
aeruginosa

direngli oldugu gozlendi. P.
izolatlarinin  en diren¢li oldugu

(%32.14). A. baumannii ve P aeruginosa
izolatlarinin antibiyotik duyarlilik durumlar1 Tablo
2 de gosterilmektedir.
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Tablo 2. Acinetobacter baumannii ve Pseudomonas aeruginosa izolatlarinin antimikrobiyal direng durumlari

(Vitek 2 otomatize sistem)

Antimikrobiyal A. baumannii P. aeruginosa
(N=50) (N=28)
Direncli Direncli
N % N %
Piperasilin_tazobaktam - - 9 32.4
Seftazidim - - 5 17.9
Imipenem 49 98 7 25
Meropenem 49 98 4 14.3
Siprofloksasin 49 98 7 25
Levofloksasin 42 84 8 28.6
Amikasin 33 66 2 7.14
Tobramisin 36 72 2 7.14
Kolistin 2 4 1 3.6
Calismaya alinan A. baumannii ve P. aeruginosa izolatlarmin  MIK90 degeri 1 ug/ml olarak

izolatlarinin tamami mikrodiliisyon yoOntemi ile
kolistine duyarli bulundu. (Tablo 3) A. baumannii
izolatlarin MiK90 degeri 0.5 pg/ml, P. aeruginosa

belirlendi.  A. baumannii ve P. aeruginosa
izolatlarnin kolistin MIK araliklari, MIK50 ve
MIK90 degerleri Tablo 3’de gosterilmektedir.

Tablo 3. Acinetobacter baumannii ve Pseudomonas aeruginosa izolatlariin sivi mikrodiliisyon yontemiyle
belirlenen kolistin duyarliliklar;, MIK araliklari, MIK50, ve MIK90 degerleri

Mikroorganizma Kolistin
MIK MIK50 MIiK90 Duyarh
Arahg
(ng/ml) N (%)
A. baumannii 0.006-1 0.25 0.5 50 (100)
P. aeruginosa 0.006-2 0.25 1 28 (100)

Mikrodiliisyon yontemi ile kolistine duyarli bulunan
2 A. baumannii ve 2 P. aeruginosa izolat1 Vitek-2
otomatize sistemle kolistin direncli olarak saptandi.
VITEK 2 otomatize sistem kolistin MiK degerleri
ile sivi mikrodilusyon yontemiyle elde ettigimiz
MIK degerlerini karsilastirdigimizda, 2 yontem
arasinda istatistiksel olarak anlamli fark bulundu.
(p<0.0001).

Vitek-2 otomatize sistemde A. baumannii igin
esansiyel uyum (EU) %56 kategorik uyum (KU) %
96, P. aeruginosa icin esansiyel uyum (EU) %46,
kategorik uyum (KU) % 92.8 olarak hesaplandi. S1vi
mikrodiliisyon yontemi ile karsilagtirildiginda
Vitek-2 otomatize sistemde Buylik Hata (BH) A.
baumannii igin % 4, P. aeruginosa igin % 7.1 olarak
bulundu. (Tablo 4)
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Tablo 4. Acinetobacter baumannii ve Pseudomonas aeruginosa izolatlariin Vitek 2 otomatize sistem ve sivi
mikrodiliisyon yontemi ile elde edilen kolistin duyarlilik sonuglarinin karsilastirilmasi

Mikroorganizma Esansiyel Uyum Kategorik Buyuk Hata
Uyum
%
A. baumannii 56 96 4
P. aeruginosa 46 92.8 7.1
Tartisma direng surveyansi 2023 raporunda 2021 yili igin
P. aeruginosa ve A. baumannii, bircok karbapenem direnci P. aeruginosa izolatlarinda %

antimikrobiyal ajana karsi intrinsik ya da
kazanilmis direnc¢ gostermeleri, hastane ortaminda
uzun siire yasayabilmeleri sebebiyle kan dolasimi
enfeksiyonlarmin 6nemli etkenlerindendir. Uzun
stireli, genis spektrumlu antimikrobiyal ajanlarin
kullanimi1  direngli izolatlarin etken oldugu
enfeksiyonlarda artisa yol agmanin yani sira tedavi
seceneklerinin de kisitlanmasina sebep olmaktadir
(11, 12).

Calismamizda kan kiiltiirlerinden izole edilen A.
baumannii izolatlarinin % 98’1 imipenem ve
meropeneme, P. aeruginosa izolatlarinin %25’
imipeneme, % 14.3’i meropeneme direncli olarak
bulundu. Samsun’da 2021 yilinda yapilan bir
calismada kan kiiltiirlerinden edilen
Acinetobacter  izolatlarida  imipenem  ve
meropenem direnci % 75, Pseudomonas
izolatlarinda imipenem direnci % 27, meropenem
direnci % 16 olarak saptanmistir (13). Oner ve
arkadaglar1 2024 yilinda yaptiklari  benzer
calismada Acinetobacter izolatlarinda imipenem ve
meropenem direncini sirastyla % 64.3 ve 69.
Pseudomonas  izolatlarinda  imipenem
meropenem direnglerini de sirasiyla % 32.6 ve 30.3
etmiglerdir (14). Albayrak ve
2017-2019  wyillarm1  kapsayan
calismalarinda  A.  baumannii  izolatlarinda
karbapenem direncini % 81-95 olarak tespit
etmiglerdir (15). Beder ve arkadaslart kan
kalturlerinden izole ettikleri P. aeruginosa
izolatlarinda  imipenem direncini %  39.4,
meropenem direncini %32.6 olarak
belirlemisleridir  (16). Avrupa antimikrobiyal

izole

Ve

olarak tespit
arkadaslari

75

18.1 ve A. baumannii izolatlarinda % 48 olarak
bildirilmistir (17).

Piperasilin tazobaktam antipsédomonal etki
gosteren genis spektrumlu bir antimikrobiyal
ajandir. Hiicre duvart sentezini inhibe ederek etki
gosterir (18).  Calismamizda P. aeruginosa
izolatlarinin en direngli oldugu antimikrobiyal
piperasilin-tazobaktamdi (% 32.14). Bu bulgumuz
tilkemizde oOnceki yillarda yapilan ¢alismalarla
uyumludur (13, 14, 16). Avrupa antimikrobiyal
diren¢ surveyansi 2023 raporuna gore Tiirkiye’de
P. aeruginosa izolatlarinda piperasilin-tazobaktam
direnci 2019 yilinda % 34.1, 2020 yilinda % 32.2,
2021 yilinda %32.5°dir. Diger yandan ayn1 raporda
Avrupa genelinde diren¢ 2021 yilinda .% 18.7
olarak bildirilmektedir (17).

Calismamizda siprofloksasin ve levofloksasin
direncini A. baumannii izolatlarinda sirasiyla % 98
ve % 84, P. aeruginosa izolatlarinda % 25 ve %
28.6 olarak belirledik. Ulkemizden ve diger
iilkelerden yapilan ¢aligmalar bizim sonug¢larimizi
destekler niteliktedir (13-15, 19-23).

Aminoglikozidler protein sentezini inhibe
ederek  etki  gOsteren  genis  spektrumlu
antimikrobiyal ajanlardir. Direngli Acinetobacter
ve Pseudomonas izolatlari ile olusan enfeksiyolarin
tedavisinde kombine edilerek kullanilmaktadir
(24).  Calismaya dahil edilen A. baumannii
izolatlarmmn % 33’4 amikasine, % 36’s1
tobramisine direncliydi. P. aeruginosa izolatlarinin
ise % 7.14’1 amikasin ve tobramisine direngli
bulundu. Ulkemizde &nceki yillarda yapilan
calismalara bakildiginda Oner ve ark A. baumannii
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izolatlarinda amikasin direncini % 65.8, P.
aeruginosa izolatlarinda % 16.1, Ates ve ark. A.
baumannii izolatlarinda amikasin direncini % 46.3,
tobramisin direncini % 50, P. aeruginosa
izolatlarinda amikasin direncini % 85.7, tobramisin
direncini % 88.3, Beder ve ark. P. aeruginosa
izolatlarinda amikasin direncini % 3.6, tobramisin
direncini % 4.1 bulmuslardir (14, 16, 19).

Avrupa antimikrobiyal direng¢ surveyansi 2023
raporuna gore Tirkiye’de P. aeruginosa
izolatlarinda Coklu ilag direnci (CID); 2020 yilinda
% 27.5, 2021 yilinda % 28.1, A. baumannii
izolatlarinda CID 2020 yilinda % 84.7, 2021
yilinda % 84.8 olarak bildirilmistir (17). Bu
sonuclarla uyumlu olarak bizim caligmamizda da
CiD’ni A. baumannii izolatlarinda % 98, P.
aeruginosa izolatlarinda % 25 olarak bulduk.
Antibiyotik diren¢ oranlariin cografik bolgelere
gore degiskenlik gosterdigi bilinmektedir. Bunun
yani sira kullanilan antibiyotik duyarlilik yontemi,
hastanenin ampirik ve proflaktik antibiyotik
kullanim1 politikas1 gibi faktorler rapor edilen
antibiyotik direng¢ oranlarinin farkli olmasina sebep
olmaktadir.

CID izolatlar da dahil tiim A. baumannii ve P.
aeruginosa izolatlar1 2024 EUCAST kriterlerine
gore sivi mikrodiliisyon yontemiyle kolistine
duyarhiydi. Diger yandan Vitek-2 otomatize
sistemde ise A. baumannii izolatlarinin % 96’s1 ve
P. aeruginosa izolatlarinin % 96.4’i kolistine
duyarl bulundu. Ates ve ark. kan kiiltiirlerinden
izole ettikleri P. aeruginosa ve A. baumannii
izolatlarinda Vitek-2 otomatize sistemde Kolistin
duyarliligint sirastyla % 97.4 ve 97 olarak
belirlemislerdir (19). Kolistin gram negatif
bakterilerle olusan enfeksiyonlarin tedavisinde
kullanilan eski bir antimikrobiyal ajandir. Ciddi
nefrotoksik ve norotoksik yan etkileri olmasi
sebebiyle kullanilmamaktaydr Giiniimiizde CID
ve/veya karbapenem direncli gram negatif
bakterilerin  etken  oldugu  enfeksiyonlarin
artmastyla kolistin tekrar kullanima girmistir (25,
26). Kolistin duyarliliginin tespit edilmesinde en
guvenilir metod olarak s1vi mikrodilusyon yontemi
onerilmektedir. Bunun yani sira kolistin siv1 disk
elisyon yontemi, kolistin agar test, E test ve
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otomatize sistemlerle kolistin duyarliligi test
edilebilmektedir (27). Otomatik olarak calisan
antimikrobiyal duyarlilik test yontemleri ile elde
edilen sonuglar tartigmali olmasima ragmen daha
pratik olduklarindan alternatif olarak
kullanilmaktadir (28, 29). Calismamizda VITEK 2
otomatize sistem kolistin MIK degerleri ile sivi
mikrodilusyon yontemiyle elde ettigimiz kolistin
MIK degerleri arasinda istatistiksel olarak anlamli
fark bulduk (p<0.0001). Vitek-2 otomatize
sistemde A. baumannii icin KU % 96, BH % 4, P.
aeruginosa i¢in KU % 92.8, BH %?7.1 olarak
hesapladik. ISO kriterlerine gore (KU ig¢in >%90;
BH i¢in <%3) degerlendirme yapildiginda A.
baumannii ve P. aeruginosa izolatlarinda KU kabul
edilebilir smirlarda olmasina ragmen BH degeri
belirlenen sinirin tstiindedir (30). Benzer sekilde
Safak ve ark. 104 gram negatif bakterinin sivi
mikrodilusyon ydtemi ve Vitek-2 otomatize sistem
kolistin duyarlilik sonuglarini kargilastirmis ve BH
oranint % 3.8 olarak bulmuslardir (31). Bizim
sonuglarimizin tersine Tanriverdi-Cayc1 ve ark
calismalarinda BH kabul edilebilir
sinirlarda bulmuslardir. S6z konusu ¢alismada 126
gram negatif izolatin kolistin duyarlilik durumlari
stvi mikrodiliisyon ve Vitek-2 otomatize sistemle
degerlendirilmis. otomatize sistem i¢in KU %
84.12, BH % 1,09 olarak rapor edilmistir (32). BH
oraninin daha net degerlendirilebilmesi i¢in daha
fazla sayida izolatla yapilacak caligmalara ihtiyag
oldugunu diisinmekteyiz.

Calismamizin kisithig CBH’nin
hesaplanamamasidir. Bir antibiyotik duyarlilik
testinde duyarli bulunan izolatin karsilastirildig:
referans yontemde direncli sonu¢ vermesi Cok
Biiyiik Hata (CBH) olarak tanimlanmaktadir.
Calismamizda referans yontemle higbir izolati
kolistin direncli bulmadik. Bu sebeple CBH’yi
hesaplayamadik.

oranini

Sonug olarak; ¢alismamizin sonuglar1 kolistin
duyarliligini belirlemede en giivenilir yontemin s1v1
mikrodiliisyon yontemi oldugunu
desteklemektedir. A. baumannii ve P. aeruginosa
izolatlar1 igin; Vitek-2 otomatize sistemde kolistin
MIK  degerlerinin  yuksek  hatta  direngli

bulunabilecegi goz Oniinde bulundurulmalidir.
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Ozellikle kritik hastalarda kolistin duyarlilig1 siv1
mikrodilusyon yontemi ile degerlendirilmelidir.
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Abstract

Objective: Fever is among the most common symptoms of childhood iliness and often leads parents to seek emergency care due to anxiety. This
study aimed to examine whether mothers’ fever management knowledge and anxiety levels differed according to the number of children they had.
Materials and Methods: This cross-sectional study included 450 mothers of children aged 0-6 years presenting with fever to the Pediatric
Emergency Departments of Tokat State Hospital and Gaziosmanpasa University Faculty of Medicine Hospital. Data were collected between January
and May 2019 using a structured questionnaire, a fever management knowledge test, and the Beck Anxiety Scale. Statistical analyses included t-
test, ANOVA, and correlation tests, with p<0.05 considered significant.

Results: The mean age of mothers was 29.73 + 6.09 years; 29.6% had one child and 70.4% had two or more. The mean fever management knowledge
score was 70.33%. Mild, moderate, and high anxiety were observed in 46.4%, 34.7%, and 18.9% of mothers, respectively. Higher knowledge levels
were associated with being a teacher or healthcare worker, living in smaller settlements, having a nuclear family, lower income, frequent childhood
febrile illnesses, and absence of previous febrile seizures in the child (p<0.05). Mothers whose children had experienced febrile seizures had
significantly higher anxiety (p<0.05). Knowledge and anxiety levels did not differ by number of children (p>0.05).

Conclusion: Fever management knowledge and anxiety levels were similar among mothers regardless of the number of children. Educational
programs should focus on improving mothers’ understanding of fever, correct thermometer use, and distinguishing fever from high fever, with
priority given to younger mothers and those with lower educational levels.

Keywords: fever management, maternal knowledge, maternal anxiety, pediatric emergency, fever phobia

Oz

Amag: Ates, cocukluk caginda sik goriilen bir belirti olup ebeveynlerde kaygiya yol agmakta ve acil basvurularin Snemli bir bolimiini
olugturmaktadir. Bu ¢alisma, ates nedeniyle acil servise bagvuran annelerin ates yonetimi bilgi diizeyleri ile kaygi diizeylerinin ¢ocuk sayisina gore
degisip degismedigini degerlendirmeyi amaglamigtir.

Gereg ve Yontem: Kesitsel nitelikteki aragtirma, Tokat Devlet Hastanesi Cocuk Acil Servisi ve Gaziosmanpasa Universitesi Tip Fakiiltesi Hastanesi
Cocuk Acil Servisi’ne ates yakinmasiyla bagvuran 0-6 yas ¢ocuklarin anneleri (n=450) ile yiiriitiilmiistiir. Veriler 2019 yili Ocak—Mayis aylarinda
anket formu, ates yonetimi bilgi testi ve Beck Anksiyete Olgegi kullamlarak toplanmis; t-testi, ANOVA ve korelasyon analizi uygulanmistir
(p<0.05).

Bulgular: Annelerin yas ortalamasi 29,73 + 6,09 yildir; %29,6’s1 tek ¢ocuklu, %70,4’1 iki ve lizeri gocuga sahiptir. Ates yonetimi bilgi duzeyi
ortalama %70,33 bulunmustur. Annelerin %46,4’{i hafif, %34,7’si orta, %18,9’u yiiksek diizeyde kaygi1 yasamaktadir. Ogretmen veya saglk calisani
olan, kirsal/ilge merkezinde yasayan, ¢ekirdek aileye sahip, geliri diisiik, cocugu yilda >5 kez atesli hastalik gegiren ve ¢ocugu daha dnce atesli
ndbet gecirmemis annelerde bilgi diizeyi daha yiiksektir (p<0.05). Cocugu atesli ndbet geciren annelerin kaygisi anlamli olarak daha yiiksektir
(p<0.05). Bilgi ve kayg1 diizeyleri cocuk sayisina gére farklilik gostermemistir (p>0.05).

Sonug: Tek ¢ocuklu ve ¢ok ¢ocuklu annelerin ates yonetimi bilgi ve kaygi diizeyleri benzerdir. Annelerin kaygisini azaltmak i¢in atesin tanimu,
yararlari, termometre kullanimi ve ates-yiiksek ates ayrimini igeren egitim programlar1 uygulanmali; 6zellikle geng ve diisiik egitim diizeyine sahip
annelere 6ncelik verilmelidir.

Anahtar Kelimeler: ates yonetimi, annelerin bilgi diizeyi, annelerin kaygi diizeyi, ¢ocuk acil servis, ates fobisi
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Introduction

Fever is one of the most frequent reasons for
pediatric emergency and outpatient visits,
accounting for nearly one-third of childhood
presentations (1). Despite being a physiological
response to infection, many parents perceive fever
as a harmful condition rather than a symptom,
leading to heightened anxiety and unnecessary
medical consultations (2). Misconceptions such as
the belief that untreated fever will inevitably result
in febrile seizures, brain damage, or death further
reinforce parental fear (3).

Although fever is defined as a rectal temperature
above 38°C or an oral temperature above 37.8°C,
clinical management should prioritize the child’s
comfort rather than temperature reduction alone
(4). Evidence indicates that parental fear—
commonly referred to as “fever phobia”—remains
widespread, with many parents misidentifying mild
fever as high fever and frequently waking children
to administer antipyretics or check their
temperature (5-7). These practices can disrupt rest
and potentially delay recovery.

Providing parents, particularly mothers, with
accurate and comprehensible guidance on fever
management is essential to preventing unnecessary
emergency department use and promoting safe
home care practices (8). Maternal anxiety is
influenced by insufficient knowledge about
childhood illnesses and caregiving, which may
adversely affect both maternal functioning and
child well-being (9). Increasing mothers’
knowledge is shown to reduce anxiety and improve
confidence in managing fever episodes.

This study aimed to investigate whether
mothers’ knowledge and anxiety levels related to
fever management differ according to the number
of children they have.

Materials and Methods
Study Design

This descriptive, cross-sectional study was

conducted to examine whether mothers’ fever

80

management knowledge and anxiety levels differed
according to the number of children they had and
other demographic characteristics.

Study Setting and Period

The study was carried out at the Pediatric
Emergency Departments of Tokat State Hospital
and the Pediatric Emergency Department of
Gaziosmanpasa University Faculty of Medicine
Hospital University Faculty of Medicine Hospital
between January and May 2019.

Sample and Inclusion Criteria

The study population consisted of mothers
presenting to the pediatric emergency department
with children aged 0-6 years who had fever
complaints. A total of 450 mothers who met the
criteria and voluntarily agreed to participate were
included in the study.

Inclusion Criteria

Mothers aged 18 years and older

Having a child aged 0-6 years presenting with
fever

Ability to communicate in Turkish

Voluntary participation and providing
written/verbal consent

Exclusion Criteria

Mothers whose children had chronic neurological
or metabolic diseases

Mothers with diagnosed psychiatric disorders
Mothers who refused to participate

Incomplete or incorrectly completed
questionnaires

Data Collection Tools
1. Questionnaire Form

Developed with expert input, the questionnaire
included multiple-choice and open-ended questions
regarding demographic characteristics and fever
management practices.
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2. Fever Management Knowledge Test

This researcher-developed test consisted of six
items assessing mothers’ knowledge of fever
management. Validity and reliability analyses
included item difficulty, item discrimination,
lower—upper quartile t-test, KR-20, Spearman two-
half reliability, and item—total correlations.

KR-20 reliability coefficient: a = 0.80
Spearman—Brown correlation: r = 0.85
Item—total correlations: 0.32-0.72

3. Beck Anxiety Scale

Developed by Beck et al. (1988) and adapted to
Turkish by Ulusoy et al. (1998), the 21-item scale
evaluates the frequency of anxiety symptoms. Each
item is scored 03, with total scores ranging from 0
to 63. Higher scores indicate greater anxiety. Cut-
off points:

0-7: minimal anxiety
8-17: mild anxiety
18-24: moderate anxiety
25-63: severe anxiety

Data Collection Procedure

Institutional permissions were obtained prior to
the study. Mothers who agreed to participate were
informed about the study, and written and verbal
consent was obtained. Data were collected through
face-to-face interviews lasting approximately 10—
15 minutes.

Statistical Analysis

Data were analyzed using SPSS 21.0.
Descriptive  statistics  included  frequency,
percentage, mean, and standard deviation.

Independent samples t-test and one-way ANOVA
were used to compare knowledge and anxiety
scores across demographic variables. Pearson
correlation analysis examined the relationship

between fever management knowledge and anxiety
levels. Significance was set at p < 0.05.

Ethical Approval

Ethical approval was obtained from the
Gaziosmanpasa University Clinical Research
Ethics Committee (Approval No: 18-KAEK-076).

Results

1.1. Demographic Characteristics of Mothers

A total of 450 mothers were included in the study. The
mean age of the participants was 29.73 + 6.09 years
(range: 17-46 years). Of the mothers, 8.0% were aged
20 years or younger, 16.4% were aged 21-25 years,
33.8% were aged 2630 years, 21.3% were aged 31-35
years, 17.3% were aged 3640 years, and 3.1% were
aged 41 years or older.

Regarding educational status, 29.1% of the mothers
had completed primary education, 43.6% had
completed high school, 12.9% held an associate
degree, and 14.4% had a bachelor’s degree. In terms of
occupation, 70.9% of the participants were
homemakers, 6.2% were healthcare workers, 4.7%
were teachers, and 18.2% were employed in other
occupational groups.

With respect to place of residence, 13.1% of the
mothers lived in villages or towns, 33.1% resided in
district centers, and 53.8% lived in provincial centers.
The majority of participants (85.6%) reported living in
a nuclear family structure, whereas 14.4% lived in
extended families. When income—expense status was
evaluated, 67.1% of the mothers reported that their
income was equal to their expenses, 9.8% reported
income exceeding expenses, and 23.1% reported
income lower than expenses.

In terms of parity, 29.6% of the mothers had one child,
while 70.4% had two or more children. Detailed
demographic characteristics of the mothers and their
children are presented in Table 1.
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Table 1. Demographic Characteristics of Mothers and Children

Variable n %
Mother’s Age (years) (Mean + SD:

29.73 + 6.09)
<20 36 8.0
21-25 74 16.4
26-30 152 33.8
31-35 96 213
3640 78 17.3
>41 14 3.1
Mother’s Education Level
Primary school 131 29.1
High school 196 43.6
Associate degree 58 12.9
Bachelor’s degree 65 14.4
Mother’s Occupation
Homemaker 319 70.9
Healthcare worker 28 6.2
Teacher 21 4.7
Other 82 18.2
Place of Residence
Village / Town 59 13.1
District center 149 33.1
Provincial center 242 53.8
Family Type
Nuclear family 385 85.6
Extended family 65 14.4
Income—Expense Status
Income equals expenses 302 67.1
Income exceeds expenses 44 9.8
Income less than expenses 104 23.1
Number of Children
One child 133 29.6
Two or more children 317 70.4
Child’s Age (years)
0-1 92 20.4
2 103 22.9
3 54 12.0
4 70 15.6
5 61 13.6
6 70 15.6
Child’s Gender
Female 237 52.7
Male 213 47.3
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Child’s Chronic Illness

Yes 78 17.3
No 372 82.7
Frequency of Febrile Illness (Mean =+

SD: 3.60 +=2.01)
Once per year 24 53
Twice per year 151 33.6
Three times per year 88 19.6
Four times per year 83 18.4
> Five times per year 104 23.1
Previous History of Febrile Seizures
Yes 43 9.6
No 407 90.4

Children’s Demographic Characteristics

Among the children brought to the pediatric
emergency department, 20.4% were aged 0-1 years,
22.9% were 2 years old, 12.0% were 3 years old,
15.6% were 4 years old, 13.6% were 5 years old, and
15.6% were 6 years old. Regarding sex distribution,
52.7% of the children were girls and 47.3% were boys.

Primary caregiving was provided by parents for 80.2%
of the children, by grandparents for 15.3%, and by
caregivers for 4.4%. A chronic illness was reported in
17.3% of the children. A history of febrile illness was
present in 93.1% of cases.

The mean annual frequency of febrile illness was 3.60
+ 2.01 episodes. Specifically, 5.3% of children
experienced febrile illness once per year, 33.6% twice
per year, 19.6% three times per year, 18.4% four times
per year, and 23.1% five or more times per year.
Additionally, 31.1% of children had previously been
hospitalized due to fever, and 9.6% had a history of

febrile seizures. These characteristics are summarized
in Table 1.

Mothers’ Knowledge Level on Fever Management

According to the fever management knowledge test,
71.3% of mothers correctly identified the body
temperature threshold defining high fever. Knowledge
regarding age-related variation in fever was present in
61.3% of participants. Correct measurement site for
body temperature was reported by 69.8% of mothers,
while 75.1% were aware that fever values vary
depending on the measurement site. Additionally,
69.6% of participants reported administering
antipyretics at the appropriate body temperature, and
74.9% correctly identified the appropriate method for
measuring medication dosage.

The mean number of correct responses on the six-item
knowledge test was 4.22 + 1.53, corresponding to an
overall success rate of 70.33% (Table 2).

Table 2. Mothers' knowledge levels regarding fever management

Item Correct Responses (n) %

Correct definition of high fever 321 71.3

Awareness that fever thresholds vary according 276 61.3
to the child’s age

Correct body site for temperature measurement 314 69.8
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Awareness that body temperature varies by 338 75.1
measurement site

Appropriate  temperature  for  antipyretic 313 69.6
administration

Correct method for measuring medication 337 74.9
dosage

Mean number of correct responses (Mean = SD) 4.22+1.53

Overall knowledge score (%) 70.3

Mothers’ Attitudes Toward Fever

Regarding perceived causes of fever, 61.3% of
mothers attributed their child’s fever to infection,
whereas 30.9% associated it with exposure to cold.
When asked about potential consequences of
persistent fever, 37.6% believed that the underlying
illness would worsen, 38.2% feared the occurrence of
seizures, and 22.9% expressed concern about possible
brain damage, while only 1.3% considered persistent
fever to be harmless.

In response to a perceived increase in body
temperature, 45.3% of mothers reported removing the
child’s clothing as an initial intervention, 20.2%

Table 3. Mothers' Anxiety Levels

stated that they immediately sought hospital care,
19.8% administered antipyretic medication, and
14.7% used a lukewarm shower. Overall, fear related
to rising fever was reported by 94.0% of participants,
and 94.4% indicated that the duration of fever was an
important concern.

Mothers’ Anxiety Levels

The mean Beck Anxiety Scale score of the mothers
was 17.82 * 10.48. According to the scale
classification, 46.4% of the mothers exhibited mild
anxiety, 34.7% moderate anxiety, and 18.9% high
anxiety (Table 3).

Anxiety Level n % Score Range
Mild anxiety 209 46.4 0-17
Moderate anxiety 156 34.7 18-24
High level of anxiety 85 18.9 25-63
Average Anxiety Score 17.82+10.48
(Mean£SD)
Comparison of Fever Management Knowledge Knowledge scores increased with higher

and Anxiety Levels According to Demographic
Variables

Fever management knowledge scores differed
significantly by maternal age; mothers aged <20
years had lower knowledge scores compared with
other age groups (p < 0.05). Anxiety scores did not
differ significantly across age groups (p > 0.05).

educational attainment, and this difference was
statistically significant (p < 0.05). Conversely,
anxiety scores were significantly lower among
mothers with higher education levels (p < 0.05).

With respect to occupation, mothers who were
teachers or healthcare workers demonstrated
significantly higher fever management knowledge
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scores than homemakers and those in other
occupational groups (p < 0.05). Anxiety scores did
not differ significantly by occupation (p > 0.05).

Mothers residing in villages/towns and district
centers had higher fever management knowledge
scores than those living in provincial centers (p <
0.05), whereas anxiety scores did not vary
significantly by place of residence (p > 0.05).

Knowledge scores were significantly higher
among mothers from nuclear families compared
with those from extended families (p < 0.05). No
significant difference in anxiety levels was observed
by family type (p > 0.05).

Mothers whose income was lower than their
expenses exhibited higher fever management
knowledge scores than other income groups (p <
0.05); anxiety levels did not differ significantly
according to income—expense status (p > 0.05).

There were no significant differences in either
fever management knowledge or anxiety levels
between mothers with one child and those with two
or more children (p > 0.05).

Mothers whose children experienced five or more
febrile episodes per year had significantly higher

fever management knowledge scores compared with
other groups (p < 0.05), while anxiety levels did not
differ by the frequency of febrile illness (p > 0.05).

Finally, mothers whose children had no history of
febrile seizures demonstrated higher fever
management knowledge scores than those whose
children had experienced febrile seizures (p < 0.05).
In contrast, anxiety scores were significantly higher
among mothers of children with a history of febrile
seizures (p < 0.05).

The Relationship Between Fire Management
Knowledge and Anxiety Level

A weak but statistically significant negative
correlation was identified between fever
management knowledge scores and Beck Anxiety
Scale scores (r = —0.18, p < 0.01), indicating that
higher levels of fever management knowledge were
associated with lower anxiety levels.

Significant associations were observed between
maternal age, educational level, occupation, place of
residence, income—expense status, and history of
fever-related seizures with fever management
knowledge and/or anxiety levels (p < 0.05). Detailed
comparisons are presented in Table 4.

Table 4. Comparison of Fever Management Knowledge and Anxiety Levels According to Demographic

Variables
Variable Knowledge p Anxiety p
Score (Mean =+ Score
SD) (Mean +
SD)
Only child 4.18+1.59 0.671 1835 =+ 0.408
10.82
Two or more children 4.24 +£1.50 17.58 +
10.32
<25 years 4.05+1.62 0.042 1945 =+ 0.015
11.21
26-35 years 435+ 148 17.12 =+
10.12
>36 years 410+ 1.56 17.85 =
10.35
Primary education 3.89+1.68 <0.001 19.82 =+ 0.003
11.05
High school 4.28 £1.48 1745 +
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10.21

Associate/Bachelor’s 4.52 +1.38 1598 =+
9.85

Housewife 4.35+1.48 0.012 17.25 =+ 0.045
10.18

Healthcare worker 4.82+1.12 14.52 +
945

Teacher 4.95+0.95 13.85 =+
8.92

Other occupation 3.85+1.72 1935 +
11.28

Village/town 4.52 +1.35 0.028 16.85 =+ 0.182
9.95

District center 438 +1.48 1725 =+
10.35

Provincial center 4.05+£1.62 1845 +
10.82

Income < expenses 3.85+1.68 <0.001 20.15 + <0.001
11.35

Income = expenses 4.28 +1.48 17.05 =+
10.05

Income > expenses 4.65+1.25 14.82 =+
8.95

History of febrile 4.58 +1.28 0.035 2435 + <0.001

seizures (Yes) 12.45
History of febrile 4.18+1.55 17.15 =+
seizures (No) 9.95

*p<0.05 **p<0.01

Discussion

This study examined whether mothers’
knowledge of fever management and their anxiety
levels differed according to the number of children
they had when presenting to the pediatric emergency
department due to fever. The principal finding of the
study was that neither fever management knowledge
nor anxiety levels differed significantly between
mothers with one child and those with multiple
children.

The overall fever management knowledge level
of mothers was found to be 70.33%, indicating a
moderate-to-good level of knowledge. This finding
is consistent with previous studies reporting

moderate maternal knowledge regarding childhood
fever management (10-12). Halicioglu et al. (2011)
reported that although 79% of mothers knew the
normal body temperature, a substantial proportion
incorrectly identified the threshold for high fever
(13). Similarly, in the present study, 71.3% of
mothers correctly identified the temperature
defining high fever, supporting the persistence of
partial misconceptions despite general awareness.

Regarding anxiety, nearly half of the mothers
experienced mild anxiety, while more than one-third
reported moderate anxiety levels, indicating an
overall moderate anxiety burden. These findings
align with previous reports emphasizing elevated
anxiety among parents presenting to emergency
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departments with febrile children (5). Consistent
with the study by Ture et al. (2020), mothers whose
children had a history of febrile seizures
demonstrated significantly higher anxiety levels,
suggesting that previous seizure experiences may
contribute to sustained anxiety responses (5).

A key finding of the present study is that the
number of children did not significantly influence
either fever management knowledge or anxiety
levels. This result is consistent with the findings of
Sahindz and Biitiin Ayhan (2020), who reported no
association between the number of children and
maternal knowledge or persistent anxiety levels (9).
These findings suggest that maternal experience
alone does not necessarily translate into improved
knowledge or reduced anxiety, possibly due to the
unpredictable nature of febrile illnesses and
individual child characteristics.

Educational level emerged as a significant
determinant of both fever management knowledge
and anxiety. Mothers with higher educational
attainment demonstrated higher knowledge scores
and lower anxiety levels, consistent with previous
studies (10-12, 14, 15). Matziou et al. (2008)
similarly  reported  improved  fever-related
knowledge with increasing education levels (10),
while Barutcu and Barutcu (2020) and Bong and Tan
(2018) emphasized the role of education in
appropriate fever measurement and management
practices (14,15). These findings underscore the
importance of targeted educational interventions.

Occupational status was also associated with
fever management knowledge, with teachers and
healthcare workers exhibiting higher knowledge
scores compared to homemakers and other
occupational groups. This finding is expected, as
these professions generally involve higher
educational levels and greater access to health-
related information.

Interestingly, mothers residing in villages or
district centers demonstrated higher fever
management knowledge scores than those living in

provincial centers. This may reflect a greater
reliance on self-management strategies among
mothers with limited access to healthcare services,
whereas easier access to medical facilities in
provincial centers may reduce the perceived need for
acquiring detailed fever-related knowledge.

Mothers from nuclear families exhibited higher
fever management knowledge compared to those
from extended families. This finding may be
attributed to increased caregiving responsibility in
nuclear family settings, whereas shared caregiving
in extended families may reduce the necessity for
individual knowledge acquisition.

Contrary to expectations, mothers with income
levels lower than their expenses demonstrated
higher fever management knowledge scores. This
may reflect increased motivation to manage fever at
home due to financial barriers to healthcare access,
highlighting the complex interaction between
socioeconomic  factors and  health-related
knowledge.

The study also found that mothers whose children
experienced frequent febrile illnesses (five or more
episodes annually) had higher knowledge scores,
suggesting that repeated exposure may enhance
experiential learning. However, mothers of children
with a history of febrile seizures had lower
knowledge scores and significantly higher anxiety
levels. This finding may be explained by the
psychological impact of traumatic seizure
experiences, which may impair information
processing and recall.

A weak but statistically significant negative
correlation was identified between fever
management knowledge and anxiety levels,
indicating that increased knowledge is associated
with reduced anxiety. This finding is consistent with
previous studies demonstrating that inadequate
knowledge contributes to heightened parental
anxiety, while education serves as a protective factor
(5,9-15).
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Limitations

* The study was conducted in only two hospitals,
limiting generalizability.

» The cross-sectional design prevents causal
inference.

« Self-reported measures may introduce bias.

» The fever management knowledge test, though
reliable, requires broader validation.

Conclusion

Findings indicate that maternal experience alone
does not reduce fever-related anxiety nor improve
fever-management knowledge. Educational level,
prior  seizure experiences, and healthcare
accessibility are more influential determinants.
Therefore, structured, evidence-based educational
programs are essential to improve mothers' fever
management competence and decrease anxiety.
Priority should be given to younger mothers, those
with lower educational attainment, and first-time
mothers. Training should include fever definition,
benefits, thermometer use, distinguishing fever from
high fever, and safe antipyretic practices. Mothers of
children with prior febrile seizures should receive
targeted support to address persistent anxiety.
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Evaluation of The Effect of Hand Massage on Arterial Blood Pressure, Pulse, Respiration and
Fetal Heart Rate in Pregnant Women Diagnosed with Preeclampsia: A Randomized Study

Preeklampsi Tanis1 Almig Gebelerde El Masajinin Arteriyel Kan Basinci, Nabiz, Solunum ve Fetal Kalp
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Abstract

Aim: The present study investigated whether hand massage affects maternal vital signs and fetal heart rate among women with preeclampsia.
Materials and Method: This randomized controlled trial enrolled 32 pregnant women with preeclampsia, who were allocated in a 1:1 ratio to the
intervention group (n = 16) or the control group (n = 16). Data were obtained using a participant information and pregnancy follow-up form. In the
intervention arm, hand massage was administered for 5 minutes to each hand. Maternal vital signs and fetal heart rate were recorded at baseline and
at 10, 60, and 90 minutes after the massage. Statistical analyses were performed using the independent-samples t-test and one-way analysis of
variance.

Results: No significant group effect was identified for systolic blood pressure. Although diastolic blood pressure decreased over time among
participants receiving hand massage, the observed changes in pulse rate, respiratory rate, and fetal heart rate were small and did not, in most cases,
differ significantly across groups.

Conclusion: Among women with preeclampsia, hand massage was associated with modest and transient changes in maternal vital signs and fetal
heart rate. It may be considered a supportive, non-invasive adjunct to routine care.

Keywords: Hand massage, pre-eclampsia, blood pressure, fetal heart rate

Oz

Amag: Bu ¢alisma, el masajiin preeklampsili kadinlarda maternal hayati bulgular ve fetal kalp hiz1 {izerindeki etkisini incelemistir.

Gereg ve Yontem: Bu randomize kontrollii ¢alismaya preeklampsi tanisi almis 32 gebe kadin dahil edilmis ve katilimcilar 1:1 oraninda miidahale
grubuna (n = 16) veya kontrol grubuna (n = 16) atanmustir. Veriler, katilimc1 bilgi formu ve gebelik izlem formu kullanilarak elde edilmistir.
Miidahale grubunda her bir ele 5 dakika siireyle el masaji uygulanmistir. Maternal hayati bulgular ve fetal kalp hiz1 baglangicta ve masajdan 10, 60
ve 90 dakika sonra kaydedilmistir. Verilerin analizinde bagimsiz 6rneklemler t-testi ve tek yonlii varyans analizi kullanilmistir.

Bulgular: Sistolik kan basinci agisindan anlaml bir grup etkisi saptanmamustir. El masaji uygulanan katilimcilarda diyastolik kan basinci zaman
icinde azalmakla birlikte, nabiz hizi, solunum sayis1 ve fetal kalp hizinda gozlenen degisimler kiigiiktii ve cogu degerlendirmede gruplar arasinda
anlamli farklilik gostermedi.

Sonug: Preeklampsili kadinlarda el masaji, maternal hayati bulgular ve fetal kalp hizinda miitevaz1 ve gegici degisikliklerle iliskili bulunmustur.
Rutin bakima destekleyici, invaziv olmayan bir ek uygulama olarak degerlendirilebilir.

Anahtar Kelimeler: El masaji, preeklampsi, kan basinct, fetal kalp atim hiz
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Introduction

Preeclampsia is a hypertensive disorder of
pregnancy that typically arises after 20 weeks’
gestation and is commonly accompanied by
proteinuria (1,2). Preeclampsia, which is considered
to originate from the placenta, can affect all organs
(3,4). Preeclampsia, specific to pregnancy, affects 2-
8% of pregnancies worldwide (5). Its incidence
ranges between 2-7% in nulliparous women and
between 5-8% in multiparous women. Its incidence
rises in twin pregnancies and if there is a history of
preeclampsia (6).

Although etiology of preeclampsia has not been
fully clarified, its pathophysiology is believed to be
a multifactorial combination of genetics,
environmental factors, and abnormal placentation
(2,7). The pathophysiology of preeclampsia is based
on the vasospasm of the vessels (3,6). Widespread
vasospasm, hypoperfusion in various organs, and
inadequate uteroplacental vascularisation result in
inadequate blood supply to the developing foetus
and the development of fetoplacental hypoxia (4).
The unknown mechanisms underlying preeclampsia
lead to lack of general treatment strategies, but the
only remedy is to deliver the foetus (8).

The general purposes of complementary and
integrated treatments are; to support treatment,
improve quality of life, reduce side effects of
medications, strengthen the immune system, make
people feel good, reduce stress and anxiety, ensure
sleep, and provide physical and psychological
support (9). Massage represents one of the
complementary and integrated therapies and also a
conventional nursing intervention (9,10). Most
people feel relaxed when someone touches their
hands. Therefore, the hands are a good target for
massage.

Hand massage is a simple comfort intervention
that can be easily incorporated into routine nursing
practice. Hand massage facilitates communication
between the patient and the caregiver as well as
provides comfort.

Many researchers think that massage is effective
in reducing diastolic and systolic blood pressure.
Common effects with subjective assessments
regarding the effects of hand massage have been
determined. Many studies conducted with different
groups have reported that hand massage alters blood
pressure, heart rate and respiratory rate (10-12).
Given the reported physiological benefits of
massage, the present study was undertaken to
investigate the effects of hand massage on maternal
vital signs and fetal heart rate among pregnant
women diagnosed with preeclampsia.

The following hypotheses were tested in this
study.

HO: A 10-minute hand massage given to pregnant
women with preeclampsia does not reduce arterial
blood pressure, pulse rate, respiratory rate or fetal
heart rate.

H1: A 10-minute hand massage in pregnant
women with preeclampsia can lower arterial blood
pressure, pulse rate, respiratory rate and fetal heart
rate.

Materials and Methods

Research Design

This randomised controlled experimental study
was conducted in the Gynaecology and Obstetrics
Clinic of a university hospital in a provincial centre
in northeastern Turkey. The CONSORT protocol
was applied in the study (13). The flow chart of the
study is given in Figure 1.
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Enrolment Assessed for eligibility (n = 47)
Excluded (n=5)
> Failed to meet the inclusion criteria (n=10)
Declined to participate (n = 0)
Allocation / Randomised = 32 \
Assigned to the Assigned to the control
intervention group group
n=16 n=16
Follow up l
Continued to study Continued to study
_ (n=16) (n=16)
Analysis l J
Analysed Analysed
(n=16) (n=16)

Figure 1. Flow Chart

Population and Sample

The study population consisted of pregnant
women hospitalised with a diagnosis of pre-
eclampsia in the Obstetrics and gynaecology
Department of a university hospital during the data
collection period (June 2015-June 2016). According
to hospital records, the department admits
approximately 48 pregnant women with a pre-
eclampsia diagnosis annually, indicating an
accessible population of sufficient size relative to
the calculated sample. The sample size was
calculated using G*Power 3.1 software. Based on a
similar study (12), a repeated measures ANOVA
design with an effect size of f = 0.40, a significance
level of o = 0.05, a power of 95%, and four
measurement time points was used. The minimum
required sample size was determined as 32 pregnant
women (16 per group). Pregnant women who met
the inclusion criteria were allocated to the study
groups through simple randomisation at a 1:1 ratio
using a computer-generated random number
sequence (https://www.random.org/). Allocation

was performed by a researcher not involved in data
collection, and the allocation sequence was
concealed in sealed, opaque envelopes until group
assignment. A total of 32 pregnant women were
included in the study, with 16 in the intervention
group and 16 in the control group.

Inclusion Criteria

The inclusion criteria for the pregnant women
were as follows:

(1) being over 18 years of age; (2) being at least
literate; (3) being conscious and able to
communicate verbally and in writing; (4) being
diagnosed with preeclampsia (blood pressure
>140/90 mmHg, proteinuria > 300 mg/24 h urine);
and (5) testing positive for +1 or +2 proteinuria on
routine urine examination.

Exclusion Criteria

Patients with chronic hypertension (1), patients
diagnosed with eclampsia (2), patients with HELLP
symptoms (3), patients with multiple pregnancies
(4), patients with chromosomal or congenital fetal
anomalies (5), patients with psychological problems
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(6), pregnant women with swelling, ulcers, wounds,
or infections in both hands, and those who have
undergone surgical operations on their hands (7),
were not included in the study.

Assessment Tools

Three forms were used to collect the data of the
study.

1.Personal Information Form:

The researchers developed a tool with 11
questions to determine the participants’ socio-
demographic, obstetric, and preeclampsia-related
characteristics (4,7,14). Content validity of the form
was established through expert review by five
specialists in the fields of obstetrics and
gynaecology nursing and midwifery.

2.Pregnancy Follow-up Form (Intervention
Group):

This form was used to record the blood pressure,
pulse, respiration, and fetal heart rate of the women
in the hand massage group. The reliability of
measurements was ensured through the use of
calibrated devices and standardised measurement
protocols.

3.Pregnancy Follow-up Form
Group):

This form was used to record the blood pressure,
pulse, respiration, and fetal heart rate of the women
in the control group. The same calibrated devices
and standardised protocols applied to the
intervention group were used consistently across all
control group measurements.

Practice Procedures

The blood pressure measurement procedure
established by the Turkish Society of Cardiology
was used to measure the blood pressure of pregnant
women (15). A sphygmomanometer was used to
obtain the blood pressure values of all participants,
and its calibration was performed by the Biomedical
Unit of the hospital where the data were collected.
The hand massage procedure was implemented
based on the protocol developed by Kolcaba (16).
The researcher received 10 hours of practical hand
massage training from a certified instructor. In this
study, a classical massage technique that does not
require special equipment and can be easily applied
by nurses was used. The procedure included

(Control

effleurage, petrissage, pressure, and friction
movements. Accordingly, each participant received
a single 10-minute session, consisting of 5 minutes
of massage for each hand. The practitioner and the
participant sat face-to-face, and the massaged hand
was supported with a pillow. In addition, apical
pulse, respiration, and fetal heart rate measurement
procedures prepared by the researcher through a
literature review were also used (17).

Nursing Interventions

During the study, routine treatment and nursing
care services of the pregnant women in the
intervention and control groups were continued. The
researcher applied hand massages to the pregnant
women in the intervention group for 10 minutes (5
minutes in right hand and 5 minutes in left hand).
The number and duration of hand massages to be
applied to the intervention group were determined
based on a study (16). Since the clinic was not
suitable, the massage was applied in the room where
the pregnant woman stayed. Since another pregnant
woman with preeclampsia was staying in the patient
room, the women were prevented from seeing each
other during the massage. A calibrated
sphygmomanometer belonging to the researcher was
used for blood pressure measurement of pregnant
women. The same sphygmomanometer was used for
each measurement and for each pregnant woman.

The pulse rate was recorded with a stethoscope
belonging to the researcher at the apex of the heart
for one minute. Respiratory rate was counted for one
minute. Fetal heart rate was measured using a
calibrated fetal Doppler belonging to the
investigator. The same doppler was used for each
measurement and for each pregnant woman.

Measurements:

In the intervention group, measurements were
made before the hand massage, immediately after
the hand massage (at 10 minutes), at 60 minutes, and
at 90 minutes.

In the control group, it was measured
immediately, after 10 minutes, after 60 minutes and
after 90 minutes.
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Data Assessment

The data were assessed using the SPSS 19.00
package programme. Descriptive statistics methods
(e.g. percentage, mean, standard deviation) were
used to analyse the findings of the study, and the
Significance Test of the Difference Between Two
Means and One-Way Analysis of Variance were
also applied to compare the means of quantitative
variables between groups. Repeated Measures
Analysis of Variance and chi-square test were used
to reveal the effect of intervention and control
groups on the measurements, time effect and the
interaction effect of group and time. The results

were assessed at the confidence interval of 95% and
significance level of p<0.05.

Results
Findings on descriptive characteristics.

Mean age was 30.6 = 5.8 years among
intervention group participants and 32.6 + 6.6 years
among control group participants. All women in the
control group and 87.5% of those in the intervention
group were not employed. The two groups
demonstrated comparable baseline characteristics
with respect to socioeconomic and obstetric
variables (p>0.05) (Table 1).

Table 1. Socio-economic and Obstetric Characteristics of the Participants

Characteristics Intervention Group Control Group t P
(n=16) (n=16) / X2
Age (Mean+SD) 30.6+5.8 32.6£6.6 0 0
.93 ,356
7
Educational Level
n % n % - 0
. 113
Primary school / secondary 9 56.3 14 87.5 -
school
High School and above 7 43.8 2 12.5
Employment
Employed 2 12.5 0 0 - 0
484
Unemployed 14 87.5 16 100. -
0
Gravidity (Mean+SD) 3.1£2.0 3.44+2.0 0 0
.33 .739
7
Parity (Mean+SD) 1.5£0.7 2.1+1.0 1 0
.57 128
8
Number of living children 1.5+0.7 2.1+1.0 1 0
(MeanSD) .57 128
8

* Fisher’s Exact Chi-Square Test was used

Comparison of vital signs between the groups

In the intervention group, systolic blood pressure
values decreased at the 10th, 60th, and 90th minutes
following hand massage. In the control group,
systolic blood pressure decreased at the 10th and

60th minutes but increased at the 90th minute
(p>0.05).  Within-group  analyses indicated
significant differences between the pre-massage and
90-minute measurements in the intervention group,
as well as between the pre-massage and 60-minute
measurements in the control group (p < 0.05). In
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contrast, the change in mean systolic blood pressure
from before to after the intervention did not differ
significantly between the groups (p > 0.05).

Mean diastolic blood pressure readings were
comparable between the intervention and control
groups both before and after massage. Nevertheless,
within the intervention group, the 60-minute post-
massage reading differed significantly from the
baseline measurement (p < 0.05). In both groups,
changes in mean pulse rates measured before the
massage and at the 10th and 60th minutes after the
massage were statistically significant (Table 2,

p<0.05); nevertheless, the magnitude of these
changes did not differ significantly across groups (p
> 0.05).

Mean respiratory rates differed significantly
between the intervention and control groups at
baseline and at each subsequent assessment (p <
0.05). Although a significant effect of time was
observed (p < 0.05), the group-by-time interaction
was not significant (p > 0.05), indicating that the
pattern of change in respiratory rate over time did
not differ between the groups (Table 2).

Table 2. Distribution of the Average Systolic and Diastolic Blood Pressure Values of the Pregnant Women in

terms of the Groups

Before 10  minutes
massage later
(X+SD) (X+SD)
Systolic Interventi 145.6+9.6* 142.4£10.7%
Blood on (n=16)
Pressure
Control 142.5+7.8* 140.3£7.9*
(n=16)
t 1.011 0.622
P 0.320 0.539
Diastolic Interventi 92.5+5.8° 91.3+7.2%
Blood on (n=16)
Pressure
Control 91.34+5.9° 89.4+6.0*
(n=16)
t 0.605 0.8
P 0.550 0.430
Pulse Rate Interventi 74.8+15.0* 73.7+14.1*
on (n=16)
Control 86.6+13.8° 87.8+14.9*
(n=16)
t 2.305 2.741
P 0.028 0.010
Respiratory Interventi 22.6£1.8° 22.6£2.3°
Rate on (n=16)
Control 20.4+2.2° 20.5+1.6*
(n=16)
t 3.072 3.087
P 0.004 0.004

minutes 90 minutes F P*
later later
(X+SD) (X +SD)
138.8+8.7° 138.4+3.5° Group 0.990 0.328
Time 12.520  <0.001
135.929.5° 136.348.9" Group*Time  0.074 0.974
0.874 0.919
0.389 0.369
87.8+4.1° 87.8+5.5% Group 0.218 0.644
Time 6.107 0.001
87.545.8° 88.1-8.3" Group*Time  0.359 0.783
0.177 0.125
0.861 0.901
75.1+13. 77.8+ Group 4.488 0.043
o 13.9° Time 0.219 0.883
8?;0i14' 138.?;7:& Group*Time  7.356  <0.001
2.075 1.019
0.047 0.317
22.1+£2.8* 22.0+ Group 9.558 0.004
29 Time 2.906 0.039
19.9+1.9" 19.9£L.7 Group*Time  0.026 0.994
2.693 2.512
0.011 0.019

(a, b, c): Columns with different upper indices (repeated measures analysis of variance) indicate statistical significance
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Findings related to the comparison of fetal heart
rate averages of the groups

Across the assessment period, mean fetal heart
rate values were broadly comparable in the
intervention and control groups (Table 3). In the
intervention group, the mean fetal heart rate was
142.8 £ 6.3 beats/min at baseline and 144.1 + 7.9,
141.9 £8.1, and 141.9 £ 7.4 beats/min at 10, 60, and
90 minutes following hand massage, respectively.
Corresponding mean values in the control group

Table 3. Mean Fetal Heart Rates Across Study Groups

were 147.6 + 9.4 beats/min at baseline, followed by
144.8 £ 9.4, 145.0 £ 5.5, and 147.5 + 7.2 beats/min
at the same follow-up time points.

Within-group changes in fetal heart rate did not
reach statistical significance. Likewise, fetal heart
rate measurements were comparable across groups
at baseline and at 10 and 60 minutes following
massage (p > 0.05). By contrast, the groups differed
significantly in fetal heart rate at the 90-minute
assessment (p < 0.05).

Before 10 60 90 F P*
the minutes minutes minutes
later later later
massage
(X+SD) (X £SD) (X+SD)
(X£SD)
Intervention 142.8+6.3 144.0£7.9 141.9£8.1 141.9£7.4 Group
(n=16) 2.848 0.102
Control (n= 147.6£9.4 144.8£9.4 145.0£5.5 147.5£7.2 Time
16) 0.547 0.651
Group*Time
1.107 0.351
t 1.698 0.245 1.273 2.148
P 0.100 0.808 0.213 0.040
Discussion changes, and preservation of patient privacy (18,20).

Preeclampsia is a pregnancy-specific disorder of
unclear etiology that occurs after the 20th week of
gestation and is characterized by hypertension
accompanied by proteinuria, posing serious risks to
maternal and fetal health (3,18). Accordingly,
effective  blood pressure management and
preservation of maternal—fetal well-being constitute
key priorities in the care of women with
preeclampsia. In recent years, with the growing
interest in the effects of complementary and
integrative therapies on vital signs, non-invasive and
easily applicable interventions have gained
increasing attention in clinical practice (18,19).

Hand massage is considered an advantageous
nursing intervention due to its ease of application,
non-invasive nature, lack of requirement for position

Although the literature reports positive effects of
hand massage on physiological and psychological
parameters in various patient populations, no studies
have been identified that examine its effects in
pregnant women diagnosed with preeclampsia.
Therefore, the present study aimed to evaluate the
effects of hand massage on vital signs and fetal heart
rate in pregnant women with preeclampsia. In the
present study, systolic blood pressure decreased
progressively over time in both study groups;
however, hand massage was administered only to
the intervention group. However, this decrease was
not statistically significant between the groups and
was only significant within groups over time. The
findings provide limited evidence that hand massage
produces an additional systolic blood pressure—
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lowering effect. Nevertheless, the significant
differences observed between pre-massage and the
90th-minute measurements in the intervention group
and between pre-massage and the 60th-minute
measurements in the control group indicate the
influence of measurement timing on blood pressure
values.

With regard to diastolic blood pressure, both
groups had similar baseline values, and this
similarity was generally maintained in post-massage
measurements. At the 60-minute post-massage
assessment, the intervention group exhibited a
statistically significant decline in diastolic blood
pressure. This response could plausibly reflect a
relaxation-related mechanism, potentially involving
increased parasympathetic activity and reduced
stress after hand massage. In the control group, the
changes may instead reflect the effects of usual
nursing care and therapeutic communication
received during clinical management.

Previous research has reported potential benefits
of hand massage for blood pressure regulation and
selected physiological outcomes. Yucel et al.
reported that hand massage significantly reduced
anxiety and improved comfort levels in nursing
home residents, suggesting that tactile stimulation
may exert regulatory effects on the autonomic
nervous system (10). Similarly, Cavdar et al. found
that hand massage applied before cataract surgery
significantly reduced anxiety and improved patient
comfort, which may be associated with
parasympathetic  activation and  subsequent
haemodynamic stabilisation (19). Kunikata et al.
demonstrated that hand massage produced
measurable effects on autonomic activity, providing
a physiological basis for the blood pressure-
lowering effects observed in the present study (21).
Furthermore, Degirmen et al. reported that foot and
hand massage was effective in postcesarean pain
control, with accompanying reductions in
physiological stress responses (22). Collectively,
these findings suggest that hand massage may exert
beneficial effects on blood pressure through
parasympathetic  activation,  reduced  stress
hormones, and peripheral vasodilation.

When pulse rates were examined, although

differences were observed between groups before
the massage and at the 10th and 60th minutes after
the massage, no significant group effect emerged
from the repeated-measures analysis. The reduction
in pulse rate noted shortly after massage in the
intervention group may reflect the transient
relaxation response elicited by hand massage.
However, the attenuation of this effect over time
indicates the limited impact of a single-session
application. The literature reports inconsistent
findings regarding the effects of hand massage on
heart rate, which may be explained by differences in
patient populations and intervention protocols
(21,23).

Regarding respiratory rates, although both groups
remained within normal limits, a significant
difference was detected between groups according
to measurement times. However, further analyses
revealed no statistically significant difference
between groups in respiratory rates before and after
hand massage. This finding suggests that a single,
short-duration hand massage does not exert a
substantial effect on the respiratory system. While
some studies in the literature support this result,
others have reported that longer-duration massage
interventions may reduce respiratory rates (22,24).

In terms offetal heart rate, Dbaseline
measurements were equivalent in the two groups,
and all values obtained during the study remained
within the normal range. No statistically significant
between-group difference was detected at the 10- or
60-minute post-massage assessments; however,
fetal heart rate differed significantly between groups
at 90 minutes. Despite this, no significant group—
time interaction was identified in the analyses. The
absence of studies investigating the effects of hand
massage on fetal heart rate in pregnant women with
preeclampsia limits the interpretation of these
findings. Nevertheless, studies examining the effects
of complementary methods such as music therapy
on fetal heart rate have similarly reported no
significant differences between groups (12).

Overall, the present results indicate that hand
massage produces limited and transient effects on
certain vital signs in pregnant women with
preeclampsia but does not yield a significant or
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sustained between-group difference. Accordingly,
the null hypothesis (HO) was partially accepted, as
hand massage did not produce a statistically
significant or sustained reduction across all
measured parameters; the alternative hypothesis
(H1) was therefore partially rejected. Given that
hand massage is a non-invasive and feasible
intervention, future studies are recommended to
evaluate its effects using different durations and
frequencies and in larger sample populations.

Conclusions and Recommendations

This study evaluated the effects of hand massage
on maternal physiological parameters and fetal heart
rate among women with preeclampsia. The findings
showed that hand massage did not produce a
statistically significant effect on systolic blood
pressure between the groups; however, a limited and
time-dependent decrease in diastolic blood pressure
was observed in the intervention group. The effects
of hand massage on pulse rate, respiratory rate, and
fetal heart rate were found to be short-term and
limited.

These results suggest that hand massage may be
used as a supportive and non-invasive nursing
intervention in addition to pharmacological
treatments for pregnant women with preeclampsia.
Future investigations should assess whether the
duration and frequency of hand massage affect
outcomes in larger study populations.

Limitations

Several limitations should be considered when
interpreting the findings. The study was conducted
at a single center and included a limited number of
participants, which may reduce generalizability. In
addition, the one-time application of hand massage
precluded assessment of sustained effects.
Psychological outcomes were not evaluated, as the
analysis was restricted to physiological parameters.
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Is there a relationship between umbilical cord vitamin D levels and respiratory distress in
newborns?

Yenidoganlarda umbilikal kord vitamin D diizeyleri ile solunum sikintis1 arasinda bir iligki var midir?

Niltfer Okur 1" @, Giilsiim Kadioglu Simsek 2 ®, Mehmet Blyuktiryaki ® @, Hayriye G6zde Kanmaz Kutman #

! University Of Health Sciences, Diyarbakir Gazi Yasargil Health Research Center
2 Saglik Bilimleri Universitesi, Ankara Sehir Saghk Uygulama ve Arastirma Merkezi, Dahili Tip Bilimleri Boliimii
3 Istanbul Medipol Universitesi
4 Saglik Bilimleri Universitesi, Ankara Sehir Saglik Uygulama ve Arastirma Merkezi, Dahili Tip Bilimleri Boliimii

Abstract

Obijective: Vitamin D insufficiency has increasingly been implicated in neonatal conditions ranging from early-onset sepsis to disorders of
respiratory adaptation. We examined whether 25-hydroxyvitamin D concentrations measured in cord blood track with the presence and severity of
respiratory distress among infants born at or beyond 34 gestational weeks.

Materials and Methods: Cord blood was drawn at delivery, and gastric fluid was aspirated for lamellar body counting (LBC), in newborns of >34
weeks' gestation. Cord 25-OH-D concentrations and LBC values were then examined against the level of respiratory support each infant required.
Results: Ninety-nine newborns were enrolled, of whom 52 (52.5%) required intensive care admission because of respiratory distress. Median cord
25-OH-D reached 5.8 (3-51.1) ng/ml in these infants versus 13 (2.8-23.2) ng/ml among controls (p=0.043), and LBC values were likewise reduced
(p=0.033). Within the respiratory distress group, 25-OH-D correlated weakly with LBC (r=0.306, p=0.035). On multivariable logistic regression,
however, only gestational age remained an independent predictor of respiratory distress (adjusted OR=0.42, 95% CI 0.23-0.79, p=0.007), whereas
vitamin D did not (adjusted OR=0.95, 95% CI 0.87-1.05, p=0.32).

Conclusion: Although cord 25-OH-D was lower among newborns with respiratory distress, the difference tracked with immaturity: once gestational
age and birth weight were accounted for, vitamin D carried no independent association. The findings are hypothesis-generating and require testing
in larger cohorts.

Keywords: Newborn, 25-OH-vitamin D, respiratory distress, transient tachypnea.
Oz

Amag: Vitamin D yetersizligi, erken baslangich sepsisten solunumsal uyum bozukluklarina uzanan ¢esitli yenidogan sorunlariyla giderek daha sik
iliskilendirilmektedir. Bu c¢aligmada, 34. gebelik haftasi ve iizerinde dogan bebeklerde kord kani 25-hidroksivitamin D konsantrasyonlarinin
solunum sikintisinin varlig ve siddetiyle birlikte degisip degismedigi incelenmistir.

Gereg ve YOntem: Gebelik yast >34 hafta olan yenidoganlarda dogum sirasinda kord kani1 alind1 ve lameller cisimcik sayimi (LCS) i¢in gastrik s1vi
aspire edildi. Elde edilen kord 25-OH-D konsantrasyonlar1 ile LCS degerleri, bebeklerin gereksinim duydugu solunum destegi diizeyiyle
karsilagtirildi.

Bulgular: Doksan dokuz yenidogan ¢aligmaya alindi; bunlardan 52'si (%52,5) solunum sikintisi nedeniyle yogun bakima yatirildi. Bu bebeklerde
medyan kord 25-OH-D duzeyi 5,8 (3-51,1) ng/ml iken kontrollerde 13 (2,8-23,2) ng/ml idi (p=0,043); LCS degerleri de benzer bigimde diisiiktii
(p=0,033). Solunum sikintis1 grubunda 25-OH-D ile LCS arasinda zayif bir korelasyon saptand1 (r=0,306, p=0,035). Buna karsilik ¢cok degiskenli
lojistik regresyonda solunum sikintisinin bagimsiz belirleyicisi yalnizca gebelik yasi oldu (diizeltilmis OR=0,42, %95 GA 0,23-0,79, p=0,007);
vitamin D diizeyi bagimsiz bir iliski gostermedi (diizeltilmis OR=0,95, %95 GA 0,87-1,05, p=0,32).

Sonug: Solunum sikintist olan yenidoganlarda kord 25-OH-D diizeyleri daha diisiik bulunmakla birlikte, bu fark biiyiik dl¢iide immatiiriteye
bagliyds; gebelik yasi ve dogum agirligr hesaba katildiginda vitamin D'nin bagimsiz bir katkisi gosterilemedi. Bulgular hipotez iiretici niteliktedir
ve daha genis serilerde dogrulanmay1 gerektirmektedir.

Anahtar kelimeler: Yenidogan, 25-OH-vitamin D, solunum sikintisi, gegici takipne.
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Introduction

Vitamin D entered clinical medicine in the early
twentieth century, when its curative effect in rickets
was recognised (1). Its classical role, sustaining
calcium and phosphorus homeostasis through
actions on the gut, the skeleton and the kidney,
remains the best characterised (2), yet interest has
shifted over recent decades towards what the
vitamin does beyond bone, particularly during fetal
life and childhood (3). Poor maternal vitamin D
status has been linked to impaired placental growth
and function, and thereby to preterm birth and
neonatal respiratory problems (4). Vitamin D also
appears to participate in fetal growth and tissue
differentiation, lung maturation among them (5).

Pulmonary surfactant is a phospholipid-protein
complex synthesised by alveolar type Il
pneumocytes and stored intracellularly within
lamellar bodies (6). Its production in the fetal lung
responds to a range of hormonal, growth-factor and
cytokine signals, several of which act by raising
intracellular cyclic AMP (7). Steroid hormones are
particularly influential, modulating surfactant lipid
and protein expression in fetal lung tissue both in
experimental systems and in intact animals;
glucocorticoid exposure, for instance, hastens lung
maturation and surfactant production (8). The
hormonally active vitamin D metabolite 1,25-
dihydroxyvitamin D3 [1,25(0H)2D3] behaves
similarly, with documented effects on the
developing lung (9). Work in fetal rat lung shows
that 1,25(0OH)2D3 augments surfactant lipid
synthesis and release (10,11) while advancing the
morphological maturation of type Il cells (10). A
nuclear receptor mediating most of these actions has
been demonstrated in rat type 1l pneumocytes (12),
and a naturally occurring 1,25(0OH)2D3 metabolite
has more recently been reported to raise surfactant
phospholipid content together with SP-B messenger
RNA and protein in NCI-H441 cells, a human line
used to model distal lung epithelium (13).

Several biochemical and biophysical assays now
exist for estimating surfactant availability. Of the
biophysical approaches, lamellar body counting

(LBC) has proved the most attractive for routine use,
being quick, inexpensive and technically simple. It
can be applied to amniotic fluid, tracheal aspirate or
neonatal gastric fluid, and the count obtained reflects
the quantity of surfactant present and hence the
degree of lung maturity (14,15).

Surfactant availability measured in this way also
has bearing on early respiratory morbidity. Transient
tachypnoea of the newborn (TTN) is diagnosed
largely by exclusion in term and near-term infants,
since congenital pneumonia and meconium
aspiration must first be ruled out, and the boundaries
of the diagnosis are blurred: congenital pneumonia
is seldom confirmed with certainty, and TTN itself
is usually attributed to slow resorption of fetal lung
liquid (16). Machado et al. (17) applied two
surfactant-related assays, lamellar body counting
and the bubble stability test, to gastric aspirates from
tachypnoeic and healthy newborns; both were
depressed in TTN, and the lowest values clustered
among the most severely affected infants. A
combined defect, delayed fluid clearance together
with a mild surfactant shortfall, therefore seems
plausible in a proportion of these babies (16).

We designed the present study to test whether
vitamin D deficiency is associated with respiratory
distress in term and near-term newborns, using LBC
as an indirect index of surfactant production.

Materials and Methods

Between June 2017 and July 2018 we
prospectively enrolled newborns in a tertiary
neonatal intensive care unit. Eligible infants were
those born after 34 completed weeks who showed
signs of respiratory distress in the delivery room,
provided the Silverman score was below 4 (18).

How best to characterise an individual's vitamin
D status from circulating metabolites remains
debated, although serum 25-hydroxyvitamin D (25-
OH-D) is generally accepted as the appropriate
marker of adequacy (19). Cord blood was therefore
obtained at delivery for 25-OH-D measurement.
Gastric fluid was collected through an orogastric
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tube; each aspirate was diluted sixfold in
dithiothreitol (DTT, 10 mg/ml) after a 5-second
aspiration, vortexed for 10 seconds, and read on the
platelet channel of an automated haematology
analyser (Horiba Medical ABX Micros ES 60) to
obtain the lamellar body count.

Infants requiring delivery-room intubation were
excluded, as were those with perinatal asphyxia,
meconium aspiration syndrome, major congenital
anomalies, congenital pneumonia, respiratory
distress syndrome or pulmonary hypertension.

All mothers had received vitamin D
supplementation antenatally. Concentrations of 25-
OH-D were graded as sufficient at 20 ng/ml or
above, insufficient between 10 and 20 ng/ml, and
deficient below 10 ng/ml. Infants with sufficient
versus reduced concentrations were then contrasted
for ventilatory support requirements and LBC, and
the association between 25-OH-D and LBC was
examined. Newborns of comparable gestational age
without respiratory symptoms served as controls;
cord 25-OH-D, LBC and baseline demographic
variables were compared across the two groups.
Institutional ethics approval was obtained before
enrolment.

Statistical analysis

Continuous variables are presented as mean +
standard deviation, or as median with range where
distributions departed from normality; counts and

percentages describe categorical data. Between-
group comparisons employed the independent-
samples t test or the Mann-Whitney U test as
appropriate, while categorical comparisons used the
chi-square test or the Fisher-Freeman-Halton exact
test according to expected cell frequencies. The
relationship between 25-OH-D and LBC was
quantified with Spearman’'s rank correlation. A
multivariable logistic regression model was
additionally fitted with respiratory distress as the
outcome. All computations were carried out in
PASWI/SPSS version 22, and p<0.05 was taken as
significant.

Results

Ninety-nine newborns were recruited over the
study period. Respiratory distress prompted
intensive care admission in 52 (52.5%), most of
whom were classified as TTN or delayed respiratory
transition; the remaining 47 (47.5%) were
asymptomatic and formed the control group.
Following cord blood and gastric fluid sampling in
the delivery room, control infants were either
roomed in with their mothers or observed in the unit
for indications such as low birth weight. Infants with
respiratory distress were less mature and smaller at
birth than controls (36.3+1.4 versus 37.9+1.3 weeks
and 2789+530 versus 3135+416 g; p<0.01 for both).
Perinatal characteristics are summarised in Table 1.

Table 1. Demographic and clinical characteristics of the groups

Respiratory  distress group  Control group p

(N=52) (N=47)
Gestational age, week* 36.3+1.4 37.911.3 <0.01
Birth weight, g* 2789+530 3135+416 <0.01
Cesarean delivery, n (%) 24 (46) 18 (38.3) 0.46
Male, n (%) 27 (52) 20 (42.6) 0.52
Apgar score at 5 min** 7 (6-8) 8 (7-9) 0.065
Maternal age, y** 28 (22-42) 27 (25-40) 0.33
Maternal preeclampsia, n (%) 4 (7.7) 2(4.2) 0.062
Gestational diabetes, n (%) 4 (7.7) 1(2.1) 0.054
Early membrane rupture, n (%) 2 (3.8) 0 0.086

*Meanzstandard deviation; **median (minimum-maximum)
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Applying the cord 25-OH-D categories, 5 infants
(9.6%) in the respiratory distress group were
sufficient, 10 (19.2%) insufficient and 37 (71.2%)
deficient; the corresponding figures among controls
were 9 (19.1%), 28 (59.6%) and 10 (21.3%).

Median cord 25-OH-D reached only 5.8 (3-51.1)

ng/ml in infants with respiratory distress, against 13
(2.8-23.2) ng/ml in controls (p=0.043). LBC values
followed the same direction, being lower in the
symptomatic infants (p=0.033) (Table 2). Cord 25-
OH-D and LBC were weakly but significantly
correlated within the respiratory distress group
(r=0.306, p=0.035).

Table 2. Cord 25-OH-vitamin D concentrations and lamellar body counts by group

Respiratory distress Control group p
group (N=52) (N=47)
Umbilical cord  25-OH- 5.8 (3-51.1) 13 (2.8-23.2) 0.043
vitamin D, ng/ml*
Lamellar body count, 46 (10-120) 174 (54-527) 0.033
x103/pul*

*Median (minimum-maximum)

Within the respiratory distress group we also
compared infants with deficient 25-OH-D against
the remainder with respect to respiratory support and
hospitalisation. Neither the duration of non-invasive

ventilation nor time on supplemental oxygen nor
length of stay differed appreciably between them
(Table 3).

Table 3. Respiratory support in the respiratory distress group according to 25-OH-vitamin D status

25-OH-D 25-OH-D p
sufficient/insufficient deficient (N=37)

(N=15)
Non-invasive mechanical 17+£5.9 40+21 0.22
ventilation, hours*
Supplemental oxygen, days* 1.3+0.2 2+1 0.62
Total mechanical ventilation, 2+0.3 3.2+1.2 0.11
days*
Length of hospital stay, days* 5.5+1 6.3+2.4 0.701
*Meanzstandard deviation

Respiratory distress was then modelled by p=0.948). With all three terms entered

multivariable logistic regression against cord 25- simultaneously, gestational age alone retained

OH-D, birth weight and gestational age (n=43).
Unadjusted, both gestational age (OR=0.38, 95% ClI
0.21-0.68, p=0.001) and birth weight (OR=0.998 per
gram, 95% CI 0.996-0.999, p=0.008) predicted the
outcome, whereas vitamin D did not (OR=1.00,

significance (adjusted OR=0.42, 95% CI 0.23-0.79,
p=0.007), while neither birth weight (adjusted
OR=0.998, p=0.11) nor 25-OH-D (adjusted
OR=0.95, 95% CI 0.87-1.05, p=0.32) did (Table 4).
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Table 4. Logistic regression model for respiratory distress

Variable Unadjusted OR p Adjusted OR p
(95% CI) (95% CI)
25-OH-vitamin D 1.00 (0.93-1.07) 0.948 0.95 (0.87-1.05) 0.318
(per ng/ml)
Birth weight (per g) 1.00 (1.00-1.00) 0.008 1.00 (1.00-1.00) 0.111
Gestational age (per 0.38 (0.21-0.68) 0.001 0.42 (0.23-0.79) 0.007

week)

OR: odds ratio; Cl: confidence interval. The adjusted model contains all three terms simultaneously (n=43).

Discussion

Cord 25-hydroxyvitamin D concentrations in this
cohort were low across the board, in symptomatic
and asymptomatic newborns alike. Infants with
respiratory distress nonetheless had lower values
than controls, along with lower lamellar body
counts, and the two measures were weakly
correlated in unadjusted analysis.

Neonatal vitamin D status is essentially inherited
from the mother (20,21): cord concentrations reflect
maternal serum 25-OH-D and the efficiency of
placental transfer, which makes maternal deficiency
the dominant determinant of low vitamin D in the
newborn period (22). Within pregnancy itself,
severe deficiency, meaning values below 10 ng/ml,
has been associated with a higher incidence of pre-
eclampsia and eclampsia, and several reports
connect low maternal vitamin D with gestational
diabetes. Consequences for the fetus have been
described in some detail and include low birth
weight, disturbed immune function and neonatal
hypocalcaemia (23). Vitamin D has further been
implicated in embryogenesis and in cellular
proliferation and  differentiation, including
maturation of the fetal lung, so that deficiency has
been proposed as a contributor to respiratory distress
syndrome (22-24). Experimental data indicate that it
enhances surfactant production and modulates the
epithelial-mesenchymal signalling on which lung
development depends (9).

In animal models, vitamin D deprivation before
birth produces measurable structural and functional

lung abnormalities that postnatal repletion can partly
reverse (25-27). Our own measurements confirmed
a widespread deficit: only 14% of the whole cohort
fell within the sufficient range, leaving 86%
insufficient or deficient, with the lowest values in
symptomatic infants. Those infants were, however,
also less mature and lighter at birth. Notably, no
infant in the cohort required exogenous surfactant.

A link between TTN and surfactant deficiency,
dysfunction or both has been reported repeatedly
(17,28,29). James et al. (28) attributed the alveolar
flooding seen in this condition to raised surface
tension and consequent epithelial injury, and Bhuta
et al. (29) found abnormalities of surfactant in term
infants whose tachypnoea was prolonged. The
pathogenesis of TTN remains incompletely defined;
delayed clearance of fetal lung liquid at birth is the
conventional explanation, and Jain and Eaton (30)
reviewed the role of steroids, catecholamines and
related mediators in accelerating that clearance.
Fiori et al. (31), by contrast, argued for mild
immaturity of the surfactant system as the
underlying problem. Consistent with this, Hallman
et al. (32) documented reduced
phosphatidylglycerol,  phosphatidylcholine  and
phosphatidylinositol in lung fluid from affected
newborns, while Neerhof et al. (33) showed lamellar
body counting to perform comparably to established

phospholipid assays such as the
lecithin/sphingomyelin ratio and
phosphatidylglycerol ~ determination in  the

assessment of fetal lung maturity. Median LBC in
our symptomatic infants was 46 (10-120) x103%/uL,
though published diagnostic thresholds for TTN
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vary considerably (17). The weak positive
association we observed between vitamin D and
LBC would fit a contribution of vitamin D to
surfactant synthesis, but it did not survive
adjustment for gestational age and birth weight and
must be read cautiously.

Once gestational age and birth weight entered the
model, the relationship between cord vitamin D and
respiratory distress disappeared and maturity alone
predicted the outcome. The simplest reading is that
the lower vitamin D concentrations in symptomatic
infants are a marker of, rather than a cause of, their
relative immaturity: gestational age and birth weight
are themselves established determinants of neonatal
respiratory morbidity and are themselves correlated
with vitamin D status. The univariate difference
therefore cannot be interpreted as an independent
effect. This confounding is a substantial limitation,
and the vitamin D-LBC correlation should be treated
as a hypothesis rather than a finding. Whether
vitamin D genuinely contributes to fetal surfactant
synthesis and neonatal respiratory adaptation will
require larger cohorts with proper adjustment for
maturity.

Other limitations deserve mention. The cohort
was modest in size, and fewer infants still were
available for the regression model. Maternal
supplementation was documented, but neither its
duration nor its dosage was recorded. Finally, the
imbalance in gestational age and birth weight
between the groups, discussed above, constrains any
causal inference.

Conclusion

In a population where vitamin D deficiency was
near-universal, newborns with respiratory distress
had lower cord 25-OH-D concentrations than their
unaffected peers. That difference was, however,
largely explained by their lower gestational age and
birth weight, and vitamin D showed no independent
association  with  respiratory  distress  after
adjustment. These results should be read as
hypothesis-generating; confirmation requires larger
studies in which gestational maturity is properly

accounted for.
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Severe Maxillofacial Trauma Following Industrial Rubber Cutting Machine Entrapment: A
Case Report

Endiistriyel Kaucuk Kesme Makinesi kazas1 Sonras1 Siddetli Maksillofasiyal Travma: Bir Olgu Sunumu

Mehmet Necmeddin Sutasir »

! Department of Emergency Medicine Bagaksehir Cam and Sakura City Hospital

Abstract

Objective: Industrial machinery accidents cause a substantial proportion of severe maxillofacial trauma in occupational environments. This case
report describes a patient who sustained severe maxillofacial trauma from entrapment in a high-capacity industrial rubber cutting machine.

Case Report: A 55-year-old male arrived at the emergency department four hours after becoming trapped in an industrial rubber cutting machine
at his workplace. On examination, the patient presented with left mandibular tenderness, bilateral occipitoparietal lacerations (2 cm each), and
preserved neurological function. Vital signs demonstrated blood pressure 140/90 mmHg, heart rate 95 beats per minute, temperature 37°C, and
oxygen saturation 94%. Maxillofacial computed tomography revealed extensive bilateral fractures involving the mandible, maxilla, nasal bones,
and orbits, accompanied by subcutaneous emphysema and orbital wall fractures. The patient underwent multidisciplinary management with
successful coordination between emergency medicine, trauma surgery, otolaryngology, neurosurgery, and ophthalmology.

Conclusion: Compression-type injuries from hydraulic industrial machinery produce distinctive biomechanical and radiological patterns that
fundamentally differ from conventional facial trauma. Emergency physicians should maintain vigilance for airway compromise, remain alert to
delayed complications, and facilitate early multidisciplinary collaboration to optimize patient outcomes.

Keywords: Maxillofacial trauma, industrial accident, hydraulic machinery, crush injury, orbital fracture, emergency management, occupational
injury.

Oz

Amag: Endiistriyel hidrolik makine kazalar1, 6zel acil yaklagim ve multidisipliner yonetim gerektiren nadir ancak agir maksillofasiyal travmalara
neden olabilir. Bu olgu sunumunda hidrolik kauguk kesme makinesine sikisma sonucu gelisen ciddi maksillofasiyal travmanin klinik 6zellikleri ve
acil servis yonetimi sunulmustur.

Olgu Sunumu: 55 yasindaki bir erkek is¢i, hidrolik kauguk kesme makinesine sikigtiktan sonra siddetli kompresyon tipi maksillofasiyal travma
gecirdi. Acil serviste yapilan degerlendirmede bilateral subkiitan amfizem, sinirh agiz agiklifi ve bilateral oksipital yirtiklar saptandi.
Maksillofasiyal BT, sol tripod kirig1, bilateral orbital duvar kiriklari, nazal septum pargalanmasi ve hemorajik yogunluklarla genis paranazal siniis
tutulumu dahil olmak {izere karmasik kirik paternleri gosterdi. Kulak Burun Bogaz, Nérosiriirji ve Oftalmoloji ile ilgili branglardan konstltasyon
istendi ve multidisipliner tedavi planlandi.

Sonug: Hidrolik kompresyon yaralanmalari, geleneksel yiiz travmasindan farkli olarak benzersiz iki tarafli kirik paternleri olusturur. Acil hekimleri,
gecikmis komplikasyon risklerini tanimali ve havayolu uyanikligini korurken ilgili branslar ile erken koordine etmelidir.

Anahtar Kelimeler: maksillofasiyal travma, endiistriyel kaza, hidrolik yaralanma, orbital kirik, acil tip.
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Introduction

Industrial machinery accidents cause a
substantial proportion of severe maxillofacial
trauma in occupational settings (1,2). When
compression-type injuries occur from heavy
industrial equipment, they produce complex facial
fracture patterns that demand urgent emergency
intervention and coordinated multidisciplinary care
(3). Hydraulic industrial machines generate
compressive forces exceeding several tons per
square inch, making entrapment injuries potentially
catastrophic and requiring specialized management
approaches (1,4).

A fundamental distinction exists between
conventional facial trauma and hydraulic
compression injuries (5,6). In typical facial trauma
from motor vehicle accidents or falls, kinetic
energy dissipates rapidly. In contrast, hydraulic
machinery maintains constant pressure until
manually released, potentially causing progressive
tissue destruction and complex fracture propagation
(7). This sustained compressive mechanism
explains the extensive bilateral involvement and
orbital apex fractures rarely encountered in
conventional facial trauma.

This case report presents a patient with severe
maxillofacial trauma from entrapment in a high-
capacity industrial rubber cutting machine,
examining the clinical presentation, diagnostic
imaging characteristics, and emergency department
management considerations.

Case Report
Patient Demographics and Incident Details

A 55-year-old male presented to the emergency
department four hours after sustaining a
compression-type injury at his workplace (3). The
patient became trapped in an industrial high-
capacity rubber cutting machine, with his head
compressed in both anterior-to-posterior and
inferior-to-superior directions. The injury resulted
from significant compressive forces applied
simultaneously across the entire facial region.

Clinical Presentation

Upon arrival to the emergency department, the
patient was conscious and alert (3). His vital signs
demonstrated: blood pressure 140/90 mmHg, heart
rate 95 beats per minute, temperature 37°C, and
oxygen saturation 94% on room air. Physical
examination revealed the following findings:

Facial Examination:

Palpable tenderness over the left mandibular region
and left anterior maxilla

Two oblique lacerations, each measuring 2 cm,
located in the left and right occipitoparietal regions
Normal palpation of bilateral frontal sinuses,
supraorbital and infraorbital rims, and zygomatic
arches without crepitation or tenderness

No additional facial or intraoral lacerations
Minimal edema or tenderness in other facial areas

Neurological Assessment:

Trigeminal nerve (cranial nerve V) sensory
function intact throughout all distributions

Facial nerve (cranial nerve VII) examination
unremarkable

Extraocular movements normal and preserved in all
directions

No diplopia reported on presentation

Known prior history of strabismus

Functional Assessment:

Limited mouth opening with restricted vertical
dimension

Normal  occlusion
malocclusion

without evidence of

Imaging Findings
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Maxillofacial computed tomography revealed
extensive bilateral trauma involving multiple
anatomical regions, demonstrating the distinctive
injury pattern characteristic of sustained hydraulic
compression (4).
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Initial Imaging Analysis:

Left tripod fracture with involvement of zygomatic
processes

Bilateral nasal bone fractures with comminuted
displacement of the nasal septum

Right maxillary anterior and lateral wall fractures
Bilateral maxillary sinus involvement with
mucosal thickening and hemorrhagic densities

Soft Tissue Changes:

Widespread subcutaneous edema with
subcutaneous emphysema in bilateral
maxillofacial regions

Left intraorbital and periorbital emphysema
Right retroorbital air densities indicating high-
pressure gas entrapment

Bilateral Orbital Fracture Pattern - Left Side:

Left zygomatic arch fracture

Left maxillary sinus anterior and lateral wall
fractures

Left orbital floor fracture with inferior
displacement

Left orbital medial wall (lamina papyracea)
fracture

Left orbital posterolateral wall involvement
Orbital apex involvement indicating deep orbital
trauma

Bilateral Orbital Fracture Pattern - Right Side:

Right maxillary sinus anterior and posterior wall
fractures

Right orbital floor fracture

Right orbital medial wall fracture

Right retroorbital air densities

Emergency Department Management

The patient received comprehensive trauma

evaluation and management incorporating the
following interventions (8,9):

Trauma Protocol: Rapid evaluation following
Advanced Trauma Life Support (ATLS) protocols
to assess airway, breathing, and circulation

Airway Management: Careful airway assessment
with continuous monitoring for potential airway
compromise from progressive edema, given the
extensive subcutaneous emphysema

Pain Control: Multimodal analgesia titrated to
patient response and comfort

Positioning: Head elevation to 30 degrees to
reduce facial edema and minimize intracranial
pressure

Edema Management: Cold therapy application
(15-minute cycles per hour) to limit soft tissue
swelling

Infection Prevention: Tetanus prophylaxis and
broad-spectrum antibiotic prophylaxis
administered

Dietary Support: Soft diet recommended with
consideration for nasogastric feeding if needed
Specialty Consultation: Immediate
multidisciplinary consultation obtained with
otolaryngology for potential cerebrospinal fluid
leak evaluation, neurosurgery for assessment of
intracranial involvement, ophthalmology for
orbital compartment assessment, and plastic
surgery for reconstruction planning
Documentation: Comprehensive documentation
including work-related injury report, detailed
photographic records, and injury mapping for
clinical and medicolegal purposes

Follow-up and Clinical Outcomes

The patient was admitted to the hospital for
multidisciplinary management and surgical
planning (3,9). Serial neurological examinations
throughout his 5-day hospital stay remained stable
with no deterioration in consciousness or focal
neurological deficits.

Ophthalmologic examinations at 4, 12, and 24
hours post-injury revealed intact visual acuity
bilaterally with no evidence of retrobulbar
hematoma or compartment syndrome (10). The
patient did not develop progressive airway edema
requiring intervention, and oxygen saturation
remained stable throughout hospitalization.

At discharge on postoperative day 5, the patient
had regained adequate oral intake, demonstrated
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improved mouth opening, and showed no signs of
active infection or complications (3,9). Three-
month follow-up demonstrated good functional
recovery with restored mastication and normal
speech, though mild strabismus remained
unchanged from his baseline condition.

Discussion

Industrial hydraulic rubber cutting machines
represent a unique hazard in occupational medicine
(1,2). These machines utilize high-pressure
hydraulic ~ systems capable of generating
compressive forces exceeding several tons per
square inch, making entrapment injuries potentially
catastrophic (1). This case clearly demonstrates
how the distinctive biomechanical forces involved
in such accidents create injury patterns that differ
fundamentally from conventional facial trauma
encountered in emergency practice, presenting
unique diagnostic and management challenges.

The injury mechanism in this case reflects the
physics of sustained compression rather than
impact trauma (5,6). Unlike motor vehicle
accidents or interpersonal violence where kinetic
energy  dissipates  immediately,  hydraulic
machinery maintains constant pressure until
manually released (7). This sustained compression
creates progressive tissue destruction and complex
fracture propagation through multiple anatomical
planes. In this patient, the anterior-to-posterior and
inferior-to-superior  force vectors generated
bilateral orbital wall fractures, extensive paranasal
sinus involvement, and widespread subcutaneous
emphysema—findings characteristic of prolonged
mechanical compression rather than instantaneous
impact.

The radiologic signature observed in this case—
bilateral orbital floor and medial wall fractures with
orbital apex involvement accompanied by
extensive  subcutaneous emphysema—differs
substantially from typical zygomaticomaxillary
complex fractures encountered after conventional
facial trauma (4,11). The presence of retroorbital air
densities combined with nasal septum comminution
suggests high-pressure air entrapment, a finding
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pathognomonic of pneumatic or hydraulic injuries
(12). Emergency physicians who recognize this
distinctive bilateral orbital blowout' pattern with
extensive paranasal sinus involvement can raise
clinical suspicion for industrial compression
mechanisms, prompting appropriate specialist
consultation and diagnostic imaging protocols.

The subcutaneous emphysema observed in this
patient immediately raised concern for potential
airway compromise and required continuous
monitoring throughout the emergency department
evaluation (10). Industrial compression injuries
carry substantially higher risks for delayed
complications compared to conventional trauma,
including compartment syndrome from progressive
swelling, vision-threatening orbital hematomas,
and progressive airway edema that may develop
hours after initial presentation (8). Emergency
physicians must maintain vigilance and clinical
suspicion for these evolving complications,
implementing serial examinations and appropriate
monitoring.

The absence of immediate diplopia despite
extensive bilateral orbital involvement in this case
underscores the critical importance of serial
ophthalmologic examinations, as visual deficits
frequently develop insidiously in the hours
following orbital trauma rather than presenting
immediately (10). In this patient, repeat
ophthalmology evaluation at 4, 12, and 24 hours
post-injury remained reassuring, but this delayed
presentation pattern necessitates proactive imaging
and specialist involvement rather than reassurance
based on initial findings alone.

Managing industrial trauma patients requires
simultaneous evaluation by multiple medical
specialties—otolaryngology for airway and
cerebrospinal fluid leak assessment, neurosurgery
for intracranial involvement  evaluation,
ophthalmology  for  orbital compartment
assessment, and plastic surgery for reconstruction
planning (9,13). This multidisciplinary
coordination creates unique logistical challenges in
busy emergency departments where competing
patient demands complicate specialist availability
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(8). Developing systematic protocols for
prioritizing consultations while maintaining airway
vigilance and hemodynamic stability represents an
essential competency for emergency physicians
managing these complex injuries.

Industrial hydraulic machinery injuries represent
preventable traumas that could be substantially
reduced through improved occupational safety
measures (2,14). Emergency departments serving

industrial  populations should advocate for
engineering controls including lockout/tagout
procedures during equipment maintenance,

mandatory two-person operation protocols, and
emergency stop mechanisms positioned within
immediate reach of machine operators (14). These
cases provide valuable epidemiologic data for
occupational safety agencies and equipment
manufacturers to develop enhanced safety features
and protective equipment.

The rarity of hydraulic compression injuries in
most emergency departments limits the availability
of evidence-based management protocols specific
to this injury pattern (11). Emergency medicine
researchers should collaborate with occupational
medicine specialists to develop injury severity
scoring systems specific to industrial trauma,
establish prospective multicenter studies to identify
optimal imaging protocols, and create guidelines
for appropriate specialist consultation timing (13).
Advanced simulation training incorporating
realistic industrial accident scenarios could better
prepare emergency physicians for these complex
cases, while virtual reality platforms could recreate
the cognitive demands of managing multiple
traumatic injuries while coordinating numerous
specialty consultations simultaneously.

Clinical Implications for Emergency Physicians
and Surgeons

For emergency physicians: Recognition of
industrial compression injury patterns should
prompt immediate consideration of
multidisciplinary consultation, high-flow oxygen
supplementation despite normal initial saturations,
and vigilant monitoring for airway edema
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progression. The presence of subcutaneous
emphysema  mandates  continuous  airway
assessment and preparation for potential emergency
airway management (8,10).

For maxillofacial surgeons: The distinctive
bilateral fracture pattern and orbital involvement in
hydraulic compression injuries often necessitates
staged surgical repair rather than immediate
reconstruction. Serial ophthalmologic
examinations throughout the acute hospitalization
period help identify sight-threatening
complications early, allowing for prompt
decompression if compartment syndrome develops
(4,112).

Conclusion

Severe maxillofacial trauma from hydraulic
industrial machinery represents a distinctive subset
of emergency presentations requiring specialized
recognition and individualized management
protocols (1,5). Compression-type injuries generate
distinctive biomechanical and radiological patterns
that differ fundamentally from conventional facial
trauma mechanisms (6). The bilateral orbital
fractures, extensive paranasal sinus involvement,
and subcutaneous emphysema observed in this case
provide characteristic imaging findings that should
prompt suspicion for industrial compression
injuries.

Emergency physicians must maintain high
clinical suspicion for delayed complications and
coordinate early multidisciplinary consultation
while ensuring adequate airway protection and
hemodynamic stability (8,9). The successful
management of this patient demonstrates the
critical role of emergency medicine in bridging
acute trauma care with occupational health
considerations, ultimately contributing to both
improved individual patient outcomes and broader
occupational safety initiatives (2,14).
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Eozinofili ile Baslayan ve Sonrasinda T Hiicreli Lenfoma Tamis1 Konan Bir Olgu: Klinik ve
Patolojik Bulgularin Degerlendirilmesi

A Case of T-cell Lymphoma Initially Presenting with Eosinophilia: Evaluation of Clinical and
Pathological Findings

Metehan Kayg1 " @, Derya Deniz Kiirekgi 2
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Oz

Amag: Hipereozinofili nadir goriilen, ¢ogu zaman rutin hemogram tetkiklerinden tespit edilebilen klinik bir durumdur. Klinik olarak 6nemi miyeloid
ve lenfoid neoplazmlar ile olan iligkisi ve neden oldugu organ hasaridir.

Olgu Sunumu: Bu olgu sunumunda dekompanse kalp yetmezligi sebebiyle koroner yogun bakim {initesinde tedavi goren ve rutin tam kan
sayimlarinda eozinofili saptanan hastaya kemik iligi biyopsisi yapildi ve patolojik lenf nodlarindan tru-cut biyopsi uygulandi. Her iki biyopsinin
sonucu da T hicreli lenfoma ile uyumlu geldi. Hastaya CHOP (Siklofosfamid, Doksorubisin, Vinkristin, Prednizon) protokolii uygulandi.

Sonug: Eozinofili hem hematolojik malignitelere hem de kollajen doku hastaliklar1 gibi benign sebeplerle ortaya ¢ikabilen genis bir etyolojik
yelpazeye sahiptir. Bu sebeple klinik bulgular1 olmasa bile tam kan sayiminda sebat eden eozinofiliye sahip olan hastalar bu konuda uzmanlagmis
merkezlere sevk edilmelidir.

Anahtar Kelimeler: Hipereozinofili Sendromu, T hiicreli lenfoma, CHOP Protokolii
Abstract

Objective: Hypereosinophilia is a rare clinical entity, often detected through routine hemograms. Its clinical significance stems from its association
with myeloid/lymphoid neoplasms and the organ damage it causes.

Case Report: In this case report, a patient who was being treated in the coronary intensive care unit for decompensated heart failure and whose
routine complete blood count revealed eosinophilia underwent a bone marrow biopsy and a tru-cut biopsy of the involved lymph nodes. The results
of both biopsies were consistent with T-cell lymphoma. The patient was placed on the CHOP protocol.

Conclusion: Eosinophilia has a wide etiology spectrum, occurring in both hematological malignancies and benign conditions such as collagen tissue
diseases. Therefore, patients with persistent eosinophilia on complete blood counts, even in the absence of clinical findings, should be referred to
specialized centers.

Keywords: Hypereosinophilic Syndrome, T cell lymphoma, CHOP Protocol
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Giris

Periferik kanda eozinofil sayist1 300-500/pL
arasindadir. Hipereozinofili terimi periferik kanda
eozinofil artigini ifade etmekte olup, cut-off deger
olarak 1500/pL kabul edilmektedir (1). Eozinofil
miktarina gore hafif (ist limit 1500/ pL), orta
(1500-5000/uL aras1) ve agir olarak (>5000/uL)
derecelendirilir (2).

Eozinofili, hematolojik olmayan (sekonder veya
reaktif) ve hematolojik (primer veya Kklonal)
bozukluklarda ortaya c¢ikabilir ve organ hasarina
yol agma potansiyeli vardir (1).

a) Hematolojik (Primer) Eozinofililer: Molekiler
mekanizmalarin aydinlatilmas1 ile son yillarda
klonal ve idiyopatik olarak iki alt grupta
incelenmektedir. Idiyopatik eozinofili meydana
getirdigi organ hasari sebebiyle klinik olarak 6nem
tasimaktadir.  Hipereozinofili  Sendromu da
idiyopatik hipereozinofililer icine dahil edilir ve
organ hasari tani kriterlerinden birisidir.

Klonal eozinofili ise kendi i¢inde mutasyonlarin
eslik ettigi (PDGFR o/p veya FGFR1) neoplazmlar
ve kronik eozinofilik l6semi-diger sekilde
belirlenmemis seklinde ikiye ayrilmaktadir.

b) Sekonder Eozinofililer: Primer
miyeloid/lenfoid maligniteler ekarte edildikten
sonra ilk degerlendirmede helmint enfeksiyonlari
g6z oninde bulundurulmalidir. Helmint kaynakli
enfeksiyoz progesler IL-5 aracili eozinofil artigina
sebep olur. Klinik siiphe varliginda ozellikle
seyahat Oykiisii sorgulanmalidir. Astim da ayirici
tanilar arasinda yer alir. Ancak astimda eozinofil
sayisinin 1500/puL’nin {izerine ¢ikmasi beklenen bir
durum degildir. Astim klinigi varliginda periferal

kanda  %10’un iizerinde eozinofil varligi
saptanmast  Churg-Strauss Sendromu’nu akla
getirmelidir.
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Halsizlik, bitkinlik, oOkstiriik nefes darligi,
miyalji, anjioddem, rinit bulgulari, dokiintii ve ates
hipereozinofiliye bagli en ¢ok ortaya ¢ikan
semptomlardir (3). Klonal eozinofili ve HES’de,
eozinofiliye bagli doku hasar1 vardir. Biitlin
organlar eozinofiliden etkilenebilir. Hipereozinofili
hastalarinin takibinde en sik ortaya cikan klinik
bulgular dermatolojik tutuluma (%69) baghdir.
Daha sonra pulmoner (%44) ve gastrointestinal
(%38) bulgular gelir (4). Bu sunumunda, eozinofili
ile gelen T hiicreli lenfoma tanist alan bir olgu
sunulmustur.

Olgu Sunumu

69 yasinda kadin hasta, acil servise nefes darlig1
sikayeti ile miiracaat etti. Hipertansiyon diginda
komorbitidesi olmayan hastanin daha Once de
benzer sikayetlerle acil servise basvuru oykiisii
mevcuttu. Hastanin sistemik sorgulamasinda nefes
darlig1 disinda patolojik bir bulguya saptanmadi.
Fizik muayenede Sa02:%88, ates 36.7°, kan
basinct 110/70 mmHg, nabiz 82/dk, solunum sayisi
17/dakika, bilateral pretibial 6dem 1+ idi. Toraks
BT’sinde bilateral plevral efiizyonu, aksillar ve
supraklavikular lenfadenopatileri mevcuttu. Acil
serviste yapilan ekokardiyografide ejeksiyon
fraksiyonu %60 olan ve kalbi cepecevre saran
perikardiyal mayi saptanan hasta akut pulmoner
O0dem 0On tanisi ile koroner yogun bakim iinitesine
alindi.

Koroner yogun bakim tinitesinde tedavisi devam
ederken hemogram takibinde WBC sayis1 29360,
eozinofil sayis1 9830 olan hasta tarafimiza konsiilte
edildi. Tarafimizca istenen PDGFR-alfa, PDGFR-
beta, FGF, JAK2, JAK2-exonl2 testleri negatif
olarak sonuc¢landi. Hasta koroner yogun iinitesinde
tedavisi tamamlandiktan sonra ileri tetkik ve
arastirma i¢in tarafimizca devir alindi.
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Tablo. 1: Hastanin hematoloji klinigine devir alindiginda bazi hemogram parametreleri

Tetkik Ad1 Sonug Referans Aralig1
WBC 29.36/puL 45-10.5
RBC 4.01/pL 3.8-51
HGB 11.4 g/dL 11.7-16
HCT 34.4% 34 - 48
PLT 91.0/pL 142 - 424
NEU % 349 % 37 -80
NEU # 10.26/pL 2-6.9
LYM % 20.8 % 10-50
LYM # 6.11 % 06-34
MONO % 10.7 % 0-12
MONO # 3.14/uL 0-0.82
EOS % 33.5% 0-7

EOS # 9.83/uL 0.02 -0.54
BASO % 0.1% 0-25
BASO # 0.02/uL 0.0-0.2

WBC:White blood cell, RBC: red blood cell, HGB:hemoglobin, HCT:Hemotokrit, PLT:Platalet,
NEU:N6trofil, LY M:Lenfosit, MONO:Monosit, EOS:Eozinofil, BASO:Bazofil

servisinde  takibi  sirasinda
hemograminda eozinofilisi sebat eden hastaya
bilgisayarli tomografi ile goriintilleme ve kemik
iligi biyopsisi yapildi. Yapilan goriintiilemede
bilateral servikal lenf nodlarinda multipl tutulum
oldugu goriilerek girisimsel radyoloji birimine
danisildi ve tutulum olan lenf nodlarindan trucut

Hematoloji

biyopsi alindi. Kemik iliginden ve servikal lenf
nodlarindan alinan orneklere uygulanan
immunohistokimyasal boyamalarda CD2, CD3,
CD4, CDS5, CD7, CDI10 ile pozitif boyanma oldugu
goraldi. CD20, EMA, ALK ve PD1 ile
immunohistokimyasal boyanma gerceklesmedi.
Mikroskobide ise normal lenf nodu yapisinin
ortadan kalkarak yerini T fenotipte atipik lenfoid
hiicrelere biraktig1 goriildii. Mevcut mikroskobi ve
immunohistokimyasal boyanma verileri 1g18inda T-
cell lenfoma tanis1 konan hastaya CHOP protokolii
uygulandi. Hastanin takipleri strasinda
desaturasyon, hipotansiyon, tasikardi gelisti. Toraks

goruntilemesinde buzlu cam infiltrasyonu bulunan
hasta pndmosepsis On tanisi ile yogun bakim
unitesine alindi. Yogun bakim {initesinde takibi
sirasinda noradrenalin desteginde olan hastada
kardiyak arrest gelisti ve exitus meydana geldi.

Tartisma

T hucreli lenfomalar tum lenfoid malignitelerin
yaklasik olarak %10-12’sini olusturur. Diinya
Saghk Orgiitii'niin (WHO) Lenfoid Neoplazmlar
Siniflandirmast’nin 5. baskisinda  T-Hucreli
Lenfomalar 20’den fazla alt gruba ayrilmistir. Bu alt
gruplar iginde en sik gorileni Periferik T Hucreli
Lenfomalar olup bu grubun da kendi iginde Periferik
T Hiicreli Lenfoma bagka
smiflandirilamayan(PTHL-BYS),
Anjiyoimmunoblastik T Hucreli Lenfoma(AITHL),
Anaplastik ~ Buyuk  Hucreli  Lenfoma-ALK
negatif(ABHL, ALK-) ve Anaplastik Buyuk Hcreli
Lenfoma-ALK pozitif(ABHL, ALK+) olmak (zere

yerde
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dort alt grubu bulunur. Hodgkin hastaligi, T hiicreli
lenfoblastik lenfoma ve eriskin T hiicreli
I6semi/lenfoma seyrinde eozinofili gdzlenebilir (5).
T  hiicreli  lenfoma  olgularinda, lenfoma
hicrelerinden eozinofiliye yol agan IL-3 ve IL-5 gibi
sitokinlerin salinimina bagl olarak eozinofili ortaya
¢ikmaktadir. Lenfomali olgularda eozinofil sayisi
hipereozinofilik sendromda gorulen dizeylere pek
c¢itkmaz. Genellikle hafif bir cozinofili s6z
konusudur (6). Hipereozinofilik sendromda ise
periferik kanda hipereozinofilinin yan1 sira
doku/organ yetmezligi bulgularinin bulunmasi
gerekmektedir (7). Eozinofilide semptomlar
nonspesifik olup yavas seyirlidir. Yorgunluk,
dispne, ortopne, kas spazmlari, diyare, dokinti
sikayetleri olabilir. Kardiyak semptomlar diger
semptomlara gére daha siddetli seyretme
egilimindedir (8). Hedef organ tutulumunda
kardiyak tutulum %60 oraninda belirlenmis olup
mortalite ve morbiditeye yol acan en Onemli
faktordur (9-10). Literaturde eozinofilisi olan
vakalarda akut koroner sendrom olgular
bildirilmigtir (11-13). Bir baska calismada sol
ventrikul dilatasyonu ve pulmoner tromboemboli ile
prezente olan eozinofilili olgu rapor edilmistir (14).
Yine farkli bir ¢alismada ise eozinofilisi olan bir
olguda akut miyokardit atagi sunulmustur (15).

Non Hodgkin Lenfomalarda prognoz tahmini icin
gelistirilmis Uluslararas1 Prognoz Indeksi’nde (IPI)
prognoz kriterleri olarak yas (60’tan biiyiik olmast),
serum LDH seviyesi (laboratuvar iist smirindan
yiiksek olmasi1), ECOG performans diizeyi (diizey 2-
4 arasinda olmasi), Ann-Arbor evreleme sistemine
gore evresi (111-1V) ve ekstranodal tutulum (en az bir
bolgede olmasi sartiyla) olarak belirlenmistir (16).
Bu skorlama sisteminde her bir kriterin karsiligr 1
puandir. 0-1 puan diisiik, 2 puan diisiik-orta, 3 puan
yuksek-orta ve 4-5 puan yiksek riskli prognoz
olarak degerlendirilir. Biz de hastamizin IPI skorunu
3 olarak hesapladik. Eozinofilinin T hiicreli
lenfomalarda prognozu tayin etmedeki rollyle ilgili
caligmalar ise heniiz siirhidir. Bir ¢alismada 104
kisilik kutandz T hiicreli lenfoma bulunan hasta
grubunda eozinofiliye sahip 26 olgu prognoz

yoniinden analiz edilmistir. Bu calismada hasta
grubundaki eozinofili olgularda ortalama sag kalim
2 y1l, eozinofilisi olmayan olgularda ise ortalama sag
kalim 5 yil olarak gosterilmistir (17). Bunun
haricinde literatiirde eozinofilinin prognostik degeri
Hodgkin Hastaligi’'nda rapor edilmistir. Hodgkin
Hastaligi’nin noduler sklerozan alt tipinde doku
eozinofilisi tedavi basarisizligi ve sag kalim i¢in en
giiclii prognostik faktor olarak gosterilmistir (18).

Sonug olarak bu olgu sunumunda sundugumuz
hastamizin acil servise basvuru sikayeti dispneydi.
Calismamizda eozinofilinin T hiicreli lenfoma tanist
koyma silrecindeki rollini 6n plana c¢ikarmaya
calistik. Eozinofili lizerinden tani alan bu hastadan
yola cikarak rutin tam kan sayimlarinda eozinofili
saptanan hastalar eozinofiliye ait tipik Kklinik
Ozellikler olmasa dahi lenfoid maligniteler
yoniinden aragtirilmalidir.

Cikar catismasi: Yazarlar

bildirmemektedir.

cikar  catismasi

Finansman: Herhangi bir kurum ve kurulustan
finansman destegi alinmamuistir.

Etik kurul onayi: Yazili bilgilendirilmis onam
formu hastaya imzalatilmistir.

Yazar katkilari: Arastirma fikri: MK.; Calismanin
tasarimi: MK.; Verilerin toplanmas1 MK.; Verilerin
analiz edilmesi: MK.; Calisma ig¢in verilerin
yorumlanmasi: MK.; Taslak makalenin yazilmasi:
MK.; Makalenin elestirel gozle incelenmesi: DDK;
Makale son halinin onaylanmasi: DDK.
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Oz

Konnektif doku hastaliklari (KDH), sistemik dogalar1 nedeniyle bir¢ok organda ciddi komplikasyonlara yol agabilmektedir. Bu komplikasyonlarin
en Onemlilerinden biri pulmoner hipertansiyon (PH)’dur. PH, erken evrelerde sessiz seyretmesi nedeniyle tanida gecikmelere yol acan, ilerleyen
donemlerde ise yiiksek mortalite ile iliskili olan ciddi bir klinik tablodur. Bu derlemede, KDH’ye bagli pulmoner hipertansiyonun patofizyolojisi,

klinik &zellikleri, tan1 yontemleri ve gilincel takip stratejileri literatiir 1s181nda ele alinmis, ayrica tartisma boliimiinde giincel arastirmalar ve gelecege
yonelik beklentiler degerlendirilmistir.

Anahtar Kelimeler: Pulmoner hipertansiyon, Konnektif doku hastaliklari, Sistemik skleroz

Abstract

Connective tissue diseases , due to their systemic nature, can lead to severe complications in multiple organs. One of the most significant of these
complications is pulmonary hypertension. Pulmonary hypertension is a serious clinical condition that, because of its silent course in the early stages,
often leads to delays in diagnosis and, in later stages, is associated with high mortality. In this review, the pathophysiology, clinical features,
diagnostic methods, and current follow-up strategies of connective tissue diseases -related pulmonary hypertension are discussed in the light of the
literature, and the discussion section further evaluates recent research and future perspectives.
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Giris

Konnektif doku hastaliklart (KDH), bag
dokusunu hedef alan otoimmiin siireglerin yol actig1,
coklu organ tutulumlar ile seyreden heterojen bir
grup hastaligi temsil eder. Bu grup igerisinde
sistemik skleroz (SSc), sistemik lupus eritematozus
(SLE), romatoid artrit (RA), Sjégren sendromu,
dermatomyozit/polimyozit ve mikst konnektif doku
hastaligi (MCTD) en sik karsilasilan klinik tablolar1
olusturur (1,2). Bu hastaliklar kronik seyirli olup
deri, eklem, kas, bobrek, akciger ve kardiyovaskiiler
sistemi etkileyebilir. Mortaliteye katkida bulunan en
onemli komplikasyonlardan biri ise pulmoner
hipertansiyon (PH) gelisimidir.
PH, sag kalp kateterizasyonu ile dlgiilen ortalama
pulmoner arter basincinin (mPAP) istirahatte >20
mmHg olmasi ile tanimlanir (3). Hemodinamik
olarak, pulmoner vaskiiler rezistansin (PVR) >2
Wood Unit olmast ve pulmoner arter wedge
basincinin <15 mmHg olmasi, 6zellikle pulmoner
arteriyel hipertansiyon (PAH) tanimi i¢in gereklidir
(4). Diinya Saghk Orgiiti (DSO) ve 6. Diinya
Pulmoner Hipertansiyon Sempozyumu (WSPH,
2018) siiflamasina goére PH bes grupta incelenir:

e Grup 1: Pulmoner arteriyel hipertansiyon
(PAH)

e Grup 2: Sol kalp hastaliklarina baghh PH

e Grup 3: Akciger hastaliklar1 ve/veya
hipoksemiye bagli PH

e Grup 4: Kronik tromboembolik PH

e Grup 5: Mekanizmasi belirsiz veya
multifaktoriyel PH

KDH’ye bagli PH, en sik Grup 1 PAH iginde yer
alir. Ancak eslik eden interstisyel akciger hastaligi
varliginda Grup 3 PH kategorisine girer; nadiren de
venookluzif mekanizmalar veya kompleks immin
sirecler nedeniyle Grup 5 PH altinda
degerlendirilebilir (6).

KDH’ye bagli PH, o6zellikle sistemik sklerozta
yiiksek siklikla goriiliir. Farkli kohortlarda prevalans
%8-12 arasinda bildirilmistir (7). SLE’de %5-8,
RA’da ise %3-5 oraninda PH gelistigi rapor

edilmistir (8). MCTD’de bu oran %I10-15’e
ulasabilmektedir. Sistemik sklerozlu hastalarda
yapilan PHAROS c¢alismasi, 10 yillik takipte
yaklasik her 10 hastadan birinde PH gelistigini
ortaya koymustur (9). PH’un klinik 6nemi mortalite
uzerindeki belirleyici rolunden kaynaklanmaktadir.
Sistemik skleroz iligkili PAH, hastaliin en énemli
6liim nedenlerinden biridir. Erken tan1 konulamayan
olgularda median sagkalim 3-5 yil ile sinirlidir (10).
Buna karsilik tarama programlari ile erken tani alan
hastalarda uygun tedavi ile prognoz belirgin sekilde
iyilesmektedir.

Erken tam ve tarama gerekliligi :

PH, KDH’nin diger bulgulariyla ortiisen non-
spesifik semptomlarla seyrettigi i¢in genellikle tan
gecikir. Bu nedenle uluslararasi rehberler yiliksek
riskli gruplarda taramanin 6nemini vurgulamaktadir.
DETECT calismasi, sistemik skleroz hastalarinda
ekokardiyografi, DLCO, NT-proBNP ve Klinik
parametrelerin kombinasyonunu iceren
algoritmanin  yiiksek  duyarlilik  sagladigimi
gostermistir (6). 2022 ESC/ERS kilavuzu, sistemik
skleroz basta olmak iizere yiliksek riskli KDH
olgularinda yillik tarama (ekokardiyografi + DLCO
+ NT-proBNP) yapilmasin1 &nermektedir (1).
Tarama ile slipheli olgularda sag kalp
kateterizasyonu altin standart tan1 yontemi olarak

onerilmektedir.  Ayrica  multidisipliner  ekip
yaklasimi  (romatoloji,  gogiis  hastaliklari,
kardiyoloji) KDH-PH yo6netiminde standart hale
gelmigtir.

Son yillarda gelistirilen biyobelirtegler (6rn. GDF-
15, troponin T/I, mikroRNA profilleri), ileri
gorintileme yontemleri (kardiyak MR, PET-CT) ve
yapay zeka tabanli tarama algoritmalar1 erken tani
siireglerine entegre edilmeye baslanmistir (11,12).
Boylece oniimiizdeki yillarda KDH’ye bagli PH’nin
daha erken donemde saptanmasi ve prognozun
tyilestirilmesi beklenmektedir.

Patofizyoloji

Konnektif doku hastaliklarina (KDH) bagh
pulmoner hipertansiyon (PH), ¢cok sayida patolojik
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mekanizmanin bir araya gelmesiyle gelisen
kompleks bir sirectir. Bu surecte immiunolojik,
vaskiiler, fibrotik ve trombotik mekanizmalarin

etkilesimi sonucu pulmoner vaskiiler direng artar,
sag ventrikiil yiiklenir ve sag kalp yetmezligi gelisir
(Sekil 1).

[

[ Kronik inflamasyon ]

i

[ Endotel disfonksiyonu ]

I

KDH ]

!

[ Fibrozis ve vaskuler remodeling ]

fMi'krot{mmb‘bz-ve damar kaybi ]

[ Sag kalp yetmezligi ]

.
[ Pulmoner vaskiiler direncg artisi ]
.
l Sag ventrikul yaklenmesi ]
:

Sekil 1. KDH’'ye bagh PH patogenez basamaklari

Sekil 1. KDH’ye bagli PH patogenez basamaklari

1. Endotel Disfonksiyonu ve Vaskuler Dengesizlik

Pulmoner vaskdler endotel hicreleri normalde
vazodilator (nitrik oksit (NO), prostasiklin) ve
vazokonstriktdér  (endotelin-1, tromboksan A2)
mediatorler arasinda hassas bir denge saglar. KDH’de
otoimmdin inflamasyon bu dengeyi bozar:

e NO ve prostasiklin iiretimi azalir.

o Endotelin-1 duzeyleri artar.

e Bu durum vazokonstriksiyon, trombosit
aktivasyonu ve vaskuler duz kas hucre
proliferasyonu ile sonuglanir (1).

2. immiin Aktivasyon ve Otoantikorlar

KDH’nin otoimmiin dogasi, PH gelisiminde kritik bir
rol oynar.
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e T hiicreleri, 6zellikle Th17 hicreleri, vaskuler
inflamasyonu artirir.

e B hucreleri tarafindan iiretilen otoantikorlar
(6rn. anti-endotelyal hiicre antikorlari),
endotelde apoptoza ve disfonksiyona yol acar
(2).

o Sitokinler (IL-6, TNF-a, TGF-B) fibroblast
aktivasyonunu tetikler;

Bu immiin mediatérler ayni zamanda endotel
disfonksiyonu ve vaskuler diz kas hicre
proliferasyonunu uyararak damar duvarinda kronik
inflamasyon ve remodeling ile sonuglanir (13).

Fibroblast aktivasyonu ve ekstraseliler matriks
(ECM) birikimi, pulmoner arter duvarinda intimal
kalinlagma ve medial hipertrofi ile sonuglanir. Bu
sire¢ sistemik skleroz gibi fibrotik yatkinligi olan
KDH’de daha belirgindir (3).
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o Kollajen ve elastin  birikimi  damar
elastikiyetini azaltir.
e Damar liimeni daralir, pulmoner vaskiiler

direng yikselir.

4. Mikrotromboz ve Koagulopati

KDH’de goriilen endotel hasar1 ve immiin
aktivasyon, prokoagulan bir ortam olusturur.
Mikrotromboz  gelisimi  su  mekanizmalarla
desteklenir:

e Doku faktorii ekspresyonunun artisi.

e Antikoagiilan mekanizmalarin (protein C,
protein S) azalmasi.

e Trombosit aktivasyonunun artisi.

Bunun sonucunda pulmoner mikrosirkilasyonda
damar kayb1 meydana gelir (4).

5. Hipoksi ve Interstisyel Akciger Hastahig

Ozellikle sistemik skleroz ve RA gibi hastaliklarda
interstisyel akciger hastalig1 (IAH) siklikla eslik eder.

e IAH — alveoler hipoksi — hipoksik
vazokonstriksiyon.
e Kronik hipoksi — HIF-1la aktivasyonu —

damar diz kas proliferasyonu.
Sonucta vaskdler remodeling hizlanir ve PH
gelisir (5).

6. Genetik ve Epigenetik Faktorler

KDH’ye baghh PH’de genetik yatkinlik rol
oynayabilir:

e BMPR2 mutasyonlari, TGF-B yolaklar
uzerinden vaskdler proliferasyonu tetikler.

« Epigenetik mekanizmalar (DNA metilasyonu,
histon modifikasyonlari, mikroRNA’lar)
endotel hiicre fonksiyonlarini ve immiin
yanitlar diizenler (6).

o Ozellikle mikroRNA-21, mikroRNA-204
diizeylerindeki  degisiklikler
remodeling ile iliskilendirilmistir (14).

vaskiler

Klinik Bulgular

Konnektif doku hastaliklarina (KDH) bagli pulmoner
hipertansiyon (PH), klinik agidan heterojen bir seyir
gosterir.  Hastalifin  baslangicinda  semptomlar
genellikle non-spesifiktir ve KDH’nin sistemik
ozellikleriyle karisabilir. Bu durum tanida gecikmeye
yol acar. Hastalik ilerledik¢e sag kalp yetmezligi
bulgular1 6n plana ¢ikar ve prognoz kotiilesir.

PH’un baslangi¢ doneminde goriilen semptomlar
genellikle 6zgiil degildir. Efor dispnesi,en sik goriilen
semptomdur (%60-80). Halsizlik ve yorgunluk,
vaskiiler diren¢ artis1 ve diisiik kardiyak debi ile
iligkilidir. Carpinti, sag atriyum ve ventrikiil
yiiklenmesine bagli olarak sik goriiliir. Senkop veya
presenkop ise egzersiz sirasinda artmis pulmoner
vaskiiler diren¢ nedeniyle sag ventrikiil yetersizligi
gelistiginde ortaya cikar.Hastalik ilerledik¢e sag
ventrikiil disfonksiyonu ve sag kalp yetmezligi
bulgulart ortaya cikar. Periferik 6dem,hepatomegali
ve asit,boyun venlerinde dolgunluk ve gogiis agrisi
gibi semptomlar gelisebilir (6) (Tablo 1).

Tablo 1. KDH’ye Bagl PH’de Klinik Belirtiler ve Goriilme Siklig1

Belirti Goriillme Sikhigi (%)
Efor dispnesi 60-80
Halsizlik/yorgunluk 40-60
Carpmti 2040
Senkop/presenkop 10-20
Periferik 6dem 30-50
Hepatomegali 2040
GOgiis agrist 10-20
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Tan1 ve Tarama

Konnektif doku hastaliklarina (KDH) bagli pulmoner
hipertansiyon (PH), genellikle sinsi baslangici ve
non-spesifik ~ semptomlart  nedeniyle  tanida
gecikmelere yol agmaktadir. Bu nedenle dogru tani
icin sistematik tarama ve multimodal yaklasimlar
gereklidir.

1. Tarama Yontemleri

e Ekokardiyografi (EKO): ilk basamak tarama
yontemidir. Sag ventrikiil sistolik basinct
(RVSP) ol¢iimii, sag ventrikiil fonksiyonlari
ve trikiispit yetersizligi jet hiz1 degerlendirilir.
Ancak kesin tan1 koydurucu degildir.

e Pulmoner Fonksiyon Testleri (PFT): Ozellikle
diflizyon kapasitesi (DLCO) diisiikliigii, PH
icin uyarict olabilir. Sistemik sklerozlu
hastalarda yillik DLCO ol¢timii
onerilmektedir.

e Biyobelirtecler: BNP  ve
dizeyleri, sag ventrikiil yiiklenmesini
gosterir. Erken  dbénemde  taramada
yardimcidir, ancak 6zgiilliigi diistiktiir.

e Yiksek Cozunurlukli Toraks BT (HRCT):
Interstisyel akciger hastahigi (IAH) varligim

NT-proBNP

saptamada ve fibrozis derecesini
degerlendirmede kullanilir.

e Alti Dakika Ydlrime Testi (6DYT):
Fonksiyonel kapasitenin

degerlendirilmesinde kullanilir.
2. Kesin Tam

Sag Kalp Kateterizasyonu (RHC): PH tanisinda altin
standarttir. mPAP >20 mmHg ve PVR >2 Wood Unit
degerleri PH tanisin1 dogrular. Ayrica wedge basinci

olcimu ile prekapiller (PAH) ve postkapiller PH
ayrimi yapilir (1).

3. Tarama Algoritmalar

DETECT Calismast (2014): Sistemik sklerozlu
hastalarda PH taramasi i¢in gelistirilmis en kapsamli
algoritmadir.

e DLCO < %60, NT-proBNP yiksekligi,
ekokardiyografi bulgular1 ve klinik parametreler
birlikte degerlendirilir.

e Bualgoritma yiiksek duyarliliga (%96) sahiptir ve
erken taniya katki saglar (2).

ESC/ERS 2022 Kilavuzu: Yuksek riskli KDH
hastalarinda yillik tarama Onerilmektedir. Tarama
paketinde:

o Ekokardiyografi

« DLCO

e NT-proBNP

e Klinik semptom sorgulamasi bulunmalidir (1).

4. Multidisipliner Yaklasim

Romatoloji, gogiis hastaliklart  ve kardiyoloji
uzmanlarimin ortak degerlendirmesi erken taniyi
kolaylastirir ve mortaliteyi azaltir.

KDH’ye bagli PH’nin tanisal yaklasiminda, tarama
testlerinden invaziv dogrulamaya uzanan basamakli
algoritmalar  klinik pratikte O6nemli kolaylik
saglamaktadir (Sekil 2). Ozellikle sistemik skleroz
hastalarinda DLCO  dusiikliigli, NT-proBNP
yiiksekligi ve ekokardiyografik bulgularin birlikte
degerlendirilmesi erken yonlendirme acisindan kritik
Oneme sahiptir.
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Sekil 2. Konnektif Doku Hastaliklarina Bagh
Pulmoner Hipertansiyon Tanisal Algoritmasi

m>

Tarama Testleri

» Ekokardiyografi
» DLCO Dusuklugt
o NT-proBNP Yiiksekligi

s

Yiiksek Risk

<
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« Diger Biyobelirtecler

Sag Kalp Kateterizasyonu

<
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}

[ Rutin Takip
Ty = Prekapiller Pulmoner
Hipertansiyon

Tedavi Basla

PH Yok

Diger nedenieri arastir

Tedavi Yaklasimlar:

Konnektif doku hastaliklarina (KDH) bagli pulmoner
hipertansiyon  (PH), karmasik patofizyolojisi
nedeniyle hem imminsupresif hem de vaskdler

hedefli tedavilerin kombinasyonunu gerektiren 6zel
bir klinik tablodur. Tedavi stratejileri, pulmoner
arteriyel hipertansiyon (PAH) yonetim ilkeleri ile
uyumlu olmakla birlikte, altta yatan bag dokusu
hastaliginin 6zelliklerine gore uyarlanmalidir (Tablo
2).

Tablo 2. KDH’ye Bagli PH’de Kullanilan Tedavi Segenekleri

Tedavi Grubu Ornek ilaclar Kanit Klinik Kullanim
Diizeyi Alam
ERA Bosentan, Ambrisentan, Yiiksek SSc-PAH, diger KDH-
Macitentan PAH
PDES inhibitorleri Sildenafil, Tadalafil Yiiksek Tim KDH-PAH

Prostanoidler Epoprostenol, Treprostinil, [loprost Yiiksek Tleri evre PAH
sGC stimiilatorleri Riociguat Orta PAH, CTEPH
Immiinsupresif Kortikosteroid, Siklofosfamid, Orta SLE, MCTD iligkili
ajanlar Rituksimab PH
Antifibrotikler Nintedanib, Pirfenidon Orta SSc-1AH iliskili PH

ERA: Endoltin reseptoér antagonist, PDES :Fosfodiesteraz tip 5 ,SSc: Sistemik skleroz, PAH: Pulmoner arteriyel
hipertansiyon, CTEPH: Kronik tromboembolik pulmoner hipertansiyon, SLE: Sistemik lupus eritematozus, KDH: Konnektif
doku hastaligi, MCTD: Mikst konnektif doku hastaligi IAH: Interstisyel akciger hastaligi, sGC: Guanilil Siklaz
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1. Genel Prensipler

e Multidisipliner yaklasim (romatoloji, gogiis

hastaliklari, kardiyoloji).
o Erken tani sonras1 hizli tedavi baslangici.

Risk smiflamasina goére basamakli tedavi
(Tablo 3).

Kombinasyon tedavileri, monoterapiye gore
daha 1yi prognoz saglar (1).

Tablo 3. ESC/ERS 2022 Pulmoner Hipertansiyon Kilavuzu Risk Siniflama Tablosu

Parametre Diisiik Risk Orta Risk Yiiksek Risk

DSO Fonksiyonel Sinif I-11 111 v

6 Dakika Yiirtime Mesafesi (m) >440 165440 <165
NT-proBNP (pg/mL) <300 300-1400 >1400
Sag Atriyum Basinci (mmHg) <q 8-14 >14
Kardiyak Indeks (L/dk/m?) >2.5 2.0-2.4 <2.0

Sag Ventrikiil Ejeksiyon Fraksiyonu (%) >50 35-50 <35
TAPSE (mm) >20 15-20 <15
PVR (Wood Unit) <3 3-5 >5

2. immiinsupresif Tedaviler

Ozellikle SLE ve MCTD iliskili PH’de
immiinsupresyon fayda saglayabilir.

« Kortikosteroidler: Akut alevlenmede
kullanilabilir.

o Siklofosfamid: SLE iliskili PH’de mortaliteyi
azaltic1 etkiler bildirilmistir.

o Mikofenolat mofetil: IAH eslik eden
olgularda tercih edilebilir.

« Biyolojik ajanlar: Rituksimab (anti-CD20),
tocilizumab (anti-IL6R), abatacept gibi
hedefli tedaviler arastirma asamasindadir
(2,3).

3. PAH-Spesifik Tedaviler
a. Endotelin Reseptdr Antagonistleri (ERA)

« Bosentan, Ambrisentan, Macitentan

o Endotelin-1  etkisini  bloke ederek
vazodilatasyon ve anti-proliferatif etki
saglar.

o Sistemik  skleroz iligkili PAH’de
sagkalimi artirir (4).

b. Fosfodiesteraz-5 (PDES5) Inhibitorleri

o Sildenafil, Tadalafil
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e NO-cGMP yolunu guclendirerek
pulmoner vazodilatasyon saglar.

o Fonksiyonel kapasiteyi artirir, mortaliteyi
azaltir.

c. Prostanoidler

« Epoprostenol, Treprostinil, lloprost

e Glcli vazodilatér ve anti-proliferatif
etkilere sahiptir.

« Epoprostenol, sagkalimi artirdigi
kanitlanan ilk ajandir.

o Ileri evre hastalarda intravendz uygulama
hayat kurtaricidir.

. SGC Stimulatorleri

e Riociguat:

e NO-bagimsiz guanilat siklaz
stimilasyonu yapar.

o Kronik tromboembolik pulmoner
hipertansiyon (CTEPH) disinda PAH’de
de etkinlik gdstermistir.

e Selexipag:

e Prostasiklin reseptor agonisti

o Prostasiklin reseptorlerini selektif olarak
aktive ederek gucli vazodilator ve anti-
proliferatif etki saglar.
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4. Antifibrotik ve Yeni Ajanlar

« Nintedanib: Sistemik skleroz-iIAH iliskili
olgularda fibrozis progresyonunu yavagslatir.

« Pirfenidon: Antifibrotik ve antiinflamatuvar
etkileri nedeniyle arastirilmaktadir.

o Deneysel tedaviler: Endotelyal progenitor
hiicre tedavileri, gen tedavisi ve mikroRNA
hedefli yaklagimlar.

5. Kombinasyon Tedavileri
Giincel ESC/ERS 2022 kilavuzuna gore:

e Disiik/orta risk: ERA + PDE5 inhibitori
kombinasyonu 6nerilir.

e Yiksek risk: Parenteral prostasiklin + ERA +
PDES inhibitora (Triple tedavi) (1)

6. Destek Tedavileri

e Oksijen  tedavisi
hastalarda).

o Diuretikler (sag kalp
bulgularinda).

o Antikoagilanlar (6zellikle tromboembolik
risk ylksekse).

o Rehabilitasyon ve egzersiz programlari
(diistik diizeyli, kontrollii).

(hipoksemisi  olan

yetmezligi

o Gebelik, pulmoner arteriyel hipertansiyon (PAH)
hastalarinda yiiksek maternal mortalite riski
nedeniyle kesin kontrendikedir. ESC/ERS 2022
kilavuzuna gore gebeligin Onlenmesi, etkin

gebelik

planlayan hastalarin multidisipliner izlenimi

onerilir (1).

kontrasepsiyonun  saglanmasi  ve

Tedavi Yan Etkileri Ve YoOnetimi

PAH-spesifik  tedavilerin  etkinligi  kanitlanmis
olmakla birlikte, klinik pratikte ilaglara bagli yan
etkilerin dikkatle izlenmesi gereklidir. Endotelin
reseptdr antagonistleri hepatotoksisite ve periferik
0dem ile iligskili olabilirken, fosfodiesteraz-5
inhibitorleri bas agrisi, flushing ve hipotansiyon gibi
yan etkiler olusturabilir. Prostanoid tedavileri
oOzellikle intravendz formlarda kateter enfeksiyonu ve
hipotansiyon riski tagir. sGC stimiilatorleri sistemik
hipotansiyon ve bas
iligkilendirilmektedir. Yan etki gelistiginde doz

donmesi ile

titrasyonu, tedavi kombinasyonunun  yeniden
dizenlenmesi veya alternatif ajanlara  gegis
onerilmektedir Ozellikle sistemik skleroz

hastalarinda eslik eden gastrointestinal vaskiiler
lezyonlar nedeniyle antikoagiilan kullaniminda
dikkatli olunmalidir (1) ( Tablo 4).

Tablo 4. KDH-PH Tedavilerinde Sik Goriilen Yan Etkiler ve Yonetim Yaklagimi

Tedavi Grubu Sik Yan Etkiler Yonetim
ERA Karaciger enzim yiiksekligi, KCFT takibi, doz azaltimi
6dem

PDES5 inhibitorleri

Bas agrisi, flushing

Semptomatik tedavi

Prostanoidler Hipotansiyon,infiizyon Yakin hemodinamik izlem
komplikasyonlar1
sGC stimiilatorleri Hipotansiyon Doz titrasyonu

ERA: Endoltin reseptor antagonist, PDES :Fosfodiesteraz tip 5, sGC: Guanilil Siklaz KCFT: Karaciger Fonksiyon Testi
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Tiirkiye’de Geri Odeme Kosullar1 ve Klinik
Uygulama

Tiirkiye’de pulmoner arteriyel hipertansiyon tedavileri

Sosyal Guvenlik Kurumu geri 0deme Kriterleri
dogrultusunda  uygulanmaktadir. PAH-spesifik
tedavilerin geri O0demesi genellikle sag kalp

kateterizasyonu ile dogrulanmig prekapiller pulmoner
hipertansiyon varligr ve yetkili merkezler tarafindan
diizenlenen saglik kurulu raporuna dayanir. Bu raporlar
cogunlukla veya Uglincl
basamak hastanelerinde

iiniversite  hastaneleri
egitim arastirma

multidisipliner ekipler tarafindan hazirlanmakta olup
receteleme  yetkisi ilgili  brang ile
siirlandirilmigtir. Bu yaklagim uygun hasta se¢imini
saglamak ve tedavi siirekliligini giivence altina almak

amac1 tasimaktadir.

uzmanlari

Prognostik Faktorler

Konnektif doku hastaliklarina (KDH) bagli pulmoner
hipertansiyon (PH), prognoz agisindan heterojen bir
seyir gosterir. Ozellikle sistemik skleroz iliskili PAH
(SSc-PAH), idiyopatik PAH’ye kiyasla daha koti
sagkalima sahiptir (1). Bu nedenle prognozu 6ngdren
belirte¢lerin dogru degerlendirilmesi, hastalarin risk
siniflamasinda ve tedavi se¢ciminde kritik rol oynar.

1. Klinik Parametreler

« Fonksiyonel kapasite: Diinya Saglik Orgiitii (DSO)
fonksiyonel smifi, prognozla dogrudan iligkilidir.
DSO siif II-IV hastalarm sagkalimi belirgin
derecede diistiktiir.

e Semptom progresyonu: Erken déonemde hizli klinik
kotiilesme kotli prognoz gostergesidir.

e Senkop oykuisu: Ileri sag
disfonksiyonunun bir yansimasidir.

ventrikil

2. Fonksiyonel Testler

e Alt1 Dakika Yiriime Testi (6DYT): <300 m
yiiriime mesafesi kotii prognozla iligkilidir (2).

o Kardiyopulmoner Egzersiz Testi (CPET): VO:
peak diisiikliigii mortaliteyi ongoriir.
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3. Biyobelirtecler

e BNP ve NT-proBNP: Sag ventrikiill duvar
gerilimini yansitir, yliksek diizeyler kotii prognoz
gostergesidir.

e Troponin T/I: Miyokardiyal
yiikselmesi mortalite riskini artirir.

o GDF-15: Sistemik inflamasyonu ve kardiyak stresi
yansitir; yeni bir prognostik biyobelirtegtir (3).

o MikroRNA profilleri: miR-21, miR-204 ve miR-
210 diizeyleri vaskiiler remodeling ile iligkili

hasar1  gosterir;

bulunmustur.
4. Goriintilleme Bulgular:

o Ekokardiyografi: Sag ventrikiil fonksiyonlar
(TAPSE <16 mm, FAC <35%) kotu prognozla
iligkilidir.

o Kardiyak MR: Sag ventrikil ejeksiyon
fraksiyonu (SVEF) en gucli prognostik
parametrelerden biridir. Fibrozis alanlarinin geg
gadolinyum tutulumuyla gosterilmesi, sagkalim1
ongorar (4).

e HRCT: fleri fibrozis ve interstisyel akciger
hastalig1 varlig1 mortalitey1 artirir.

5. Hemodinamik Parametreler

Sag kalp
belirlenmesinde altin standart yontemdir.

kateterizasyonu, prognozun

o mPAP yiiksekligi: >35 mmHg degerleri mortalite
ile iligkilidir.

e Sag atriyum basinct (RAP): >15 mmHg kot
prognoz gostergesidir.

« Kardiyak indeks (ClI): <2.0 L/dk/m? kétl prognozla
iliskilidir.

o PVR yiiksekligi: >5 Wood Unit sagkalim1 olumsuz
etkiler (5).

6. Skorlar ve Risk Degerlendirmeleri

e REVEAL 2.0 Skoru: KIlinik, fonksiyonel,
biyokimyasal ve hemodinamik parametreleri
birlestirir.

« ESC/ERS Risk Stratifikasyonu (2022): Diisiik,
orta ve yiiksek risk gruplar1 tanimlar. Yiiksek risk
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grubundaki hastalarin 1 yilik mortalitesi

%20’nin tzerindedir.

Tartisma

Konnektif doku hastaliklarina (KDH) bagh
pulmoner hipertansiyon (PH), klinik, patofizyolojik
ve terapotik acidan “tek bir hastalik” gibi ele
alinamayacak kadar heterojendir. Bu heterojenlik;
altta yatan bag dokusu hastaliginin fenotipine SSc,
SLE,MCTD, RA vb., eslik eden interstisyel akciger
hastalig1 (IAH) varligia, immiin aktivite diizeyine
ve sag ventrikiil rezervine bagh olarak degisir. Bu
nedenle literatiiriin sentezi, “tim KDH-PAH ayni
yaklagimi gerektirir” varsayimindan kaginmali;
hastaya 6zgu fenotip ve risk profili temelinde bir
strateji onermelidir (1,2).

Epidemiyolojik  bulgular  klinik  stratejiye
dogrudan yansimaktadir. SSc iligkili PAH, KDH-
PAH spektrumunda en sik goriilen ve en koti
prognozlu fenotip olup mortalite ile yakindan
iliskilidir. Buna karsilik SLE iliskili PAH, immiin
aktivitenin diizeyine bagli olarak daha degisken bir
Klinik seyir gostermektedir (3-5). MCTD-PAH’de
prevalans yiiksek, seyir SSc’ye benzerdir. Bu
farkliliklar, tarama araligi ve tedavi segimlerini
dogrudan etkiler: SSc’de yillik tarama (EKO,
DLCO, NT-proBNP) guicli 6neri dizeyindeyken,
SLE’de alevlenme donemlerinde
immiinsupresyonun zamanlamasi klinik
belirleyicidir (1,6). PHAROS ve DETECT gibi
kohort ve algoritma c¢aligmalari, SSc’de “erken
yakalamanin” sagkalimi iyilestirdigini ve invazif
tantya (RHC) daha rasyonel yonlendirme yaptigini
gostermistir (6). Buna karsin RA-PAH’ta prevalans
diisik olmakla birlikte eslik eden parankimal
akciger hastaliklar1 ve komorbiditeler tani-tedavi
kararlarini zorlastirir.

Tiirkiye’ye ait veriler incelendiginde, konnektif
doku hastaliklarina bagli pulmoner hipertansiyonun
(KDH-PH) en sik sistemik skleroz ile iligkili oldugu
bildirilmektedir. ~ Ulkemizdeki tek  merkezli
kohortlar ve ulusal bildiriler, sistemik skleroz
olgularinda PH sikliginin uluslararas1 verilerle
benzer sekilde yaklasik %8—15 araliginda oldugunu
gostermektedir (7). Sistemik lupus eritematozus ve
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mikst konnektif doku hastaligina baglhi PH daha
degisken oranlarda bildirilmis olup, o6zellikle
immin aktivite yiiksek hastalarda daha sik
goriilmektedir. Tirkiye’de yayimlanan gercek
yagam verileri, tan1 yasmin ve tant gecikmesinin
uluslararas1 kohortlara benzer oldugunu, ancak
uzman merkez takibinin sagkalimi
etkiledigini gostermektedir. Bu durum,
multidisipliner yaklasimin iilkemiz pratiginde de
kritik 6nem tasidigini desteklemektedir. Tiirkiye’de
bildirilen gercek yasam verileri siirli olmakla
birlikte, mevcut gozlemsel ¢alismalar uzman
merkezlerde izlenen hastalarda erken kombine
tedavi yaklasimmin fonksiyonel kapasite ve
sagkalim iizerinde olumlu etkiler gosterebildigini
diisiindiirmektedir. Bu bulgular uluslararas1 PAH
kohortlar1 ile genel olarak uyumludur; ancak
ilkemize 0zgli genis Olgekli prospektif kayit
caligmalarina ihtiya¢ devam etmektedir.

olumlu

Ekokardiyografi, iyi bir tarama aracidir ancak
“kesin tan1” icin yetersizdir; yanls pozitif RVSP
yiiksekligi ¢ok yaygindir. Eslik eden IAH, obezite,
yiiksek kardiyak debi durumlar1 ve trikiispit jetinin
yetersiz oldugu durumlar yalanci sonuglara neden
olabilir. Bu nedenle siipheli her olguda sag kalp
kateterizasyonu (RHC) yapilmalidir; mPAP >20
mmHg, PVR >2 WU ve PCWP <15 mmHg
Olcutleri prekapiller PH lehinedir (1). Sistemik
skleroz (SSc) hastalarinda pulmoner veno-okluzif
hastalik (PVOD) fenotipi; ciddi difiizyon kapasitesi
azalmasi, belirgin hipoksemi ve HRCT’de santral
venlerde septal kalinlasma veya lenfatik 6dem
varliginda  disiiniilmelidir.  Bu  hastalarda
prostasiklin tedavisi baslandiginda akciger 6demi
gelisme riski artabilir. Bu nedenle tedavi, yavas doz
titrasyonu ve yakin hemodinamik izlem ile
yiiriitiilmeli; ileri olgularda akciger
transplantasyonu degerlendirilmelidir (8). Ayrict
tanida kronik tromboembolik PH (V/Q sintigrafisi
ile diglama), sol kalp hastaliklar1 (ekokardiyografik
diyastolik disfonksiyon bulgulari) ve
portal/pulmoner kapiller hipertansiyon gibi eslikler
de sistematik bicimde degerlendirilmelidir.

DETECT algoritmasi, SSc’de DLCO, NT-
proBNP ve EKO parametrelerini birlestirerek
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yiiksek duyarlilik saglamistir (6). ASIG algoritmasi
(Australian Scleroderma Interest Group) ise basit
iki basamak (NT-proBNP ve FVC/DLCO orani) ile
ayirict giicii artirmayi hedefler; diisiikk kaynakl
ortamlarda uygulanabilirligi nedeniyle pratik bir
alternatiftir (9). Klinik pratikte iki yaklasimin da
kullanimi1 miimkiindiir; kurum kosullar1 ve hasta
profiline gore tercih edilebilir. Esik degerlerin
“mutlak” olmadigi, uzunlamasina trendlerin (0r.
DLCO’da yillik >%15 diisiis) en az tek bir dl¢iim
kadar degerli oldugu unutulmamalidir.

Patogeneze dayali tedavi: “herkese ayni recete”
degil KDH-PAH tedavisinin omurgasint PAH-
spesifik ilaclar (ERA, PDES5I, prostanoid, sGC
stimiilatérii) olusturur. Randomize c¢alismalar
(AMBITION, SERAPHIN, GRIPHON) ve alt grup
analizleri, erken kombine tedavinin (6zellikle ERA
+ PDES5I) semptom, hemodinami ve olay
azaltiminda iistlin oldugunu gostermistir (1,10-12).
Ancak SSc-PAH’da yanitin idiopatik PAH’ye
kiyasla zayif kalabildigi; sag ventrikill rezervinin
daha smirli, endotel/medya fibrozunun daha
belirgin oldugu akilda tutulmalidir. Bu nedenle

yuksek riskte parenteral prostasiklin ile Ucli
tedaviye erken gecis geciktirilmemelidir.
SLE-PAH ve bazi MCTD olgularinda

immunsupresif tedavi (ylksek doz kortikosteroid +
siklofosfamid; secilmis olgularda rituksimab)
hemodinamik 1yilesme saglayabilir; bu durum SSc-
PAH’da genellikle gbzlenmez (2,13-16). Anti-IL-6
blokaj1 (tocilizumab) ve diger hedefli ajanlara ait
artmakla birlikte, hasta secimi ve
zamanlama hala arastirma konusudur. Antifibrotik
yaklasimda nintedanib SSc-IAH’da kamithi olup,
direkt PAH hemodinamisine etkisi sinirlidir; buna
ragmen IAH progresyonunu yavaslatarak ikincil
PH yiikiinii azaltmasi1 beklenir (17). Son yillarda
TGF-B/BMP eksenine miidahale eden ajanlar klinik
pratiSe  girmeye  baslamistir. Sotatercept
(ActRIIA-Fc), vaskiiler proliferasyonu baskilayan
“ligand tuzag1” mekanizmasi ile PAH’de 6DYT,
PVR ve klinik olaylarda anlamli iyilesme saglamis;
alt grup analizlerinde KDH-PAH hastalarinda da
sinyal gbzlenmistir; ancak SSc alt grubunda hasta
oldugundan temkinle

kanitlar

sayllar1  az sonuglar
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yorumlanmalidir (18-19). Bu simif, ileri evre

hastalarda ~ kombine  rejimlere  eklenerek
“remodelingi  hedefleyen”  bir  paradigma
doniisiimiinii  tetikleyebilir. ~ Ote  yandan

maliyet-etkinlik, uzun donem giivenlilik (6zellikle
hemoglobin artis1, kan basinci degisimleri) ve
KDH-6zel immiin etkilesimler hakkinda gercek
yasam verilerine ihtiyac vardir.idiyopatik PAH’de
antikoagiilasyon tartismali iken, SSc-PAH’de
kanama riski (0zofageal telanjiektaziler, gastrik
anjiodisplaziler) ve olasi mortalite artis1 nedeniyle
rutin antikoagulasyon onerilmemelidir; ancak eslik
eden tromboembolik hastalik, atriyal fibrilasyon
veya mekanik kapak varliginda bireysel karar
gerekir (1,20). Oksijen, diliretik ve demir tedavileri
semptom kontroliinde 6nemlidir. Rehabilitasyon ve
egzersiz  programlar1  giivenli  ve
yararlidir; fakat ileri sag kalp yetmezliginde doz
titrasyonu gerektirir.

kontrolli

Prognozu belirleyen ana eksen: sag ventrikiil
KDH-PAH’de mortalite en c¢ok sag ventrikiil
fonksiyonu ile iligkilidir. Ekoda TAPSE, FAC;
kardiyak MR’da SVEF ve sag ventrikiil voliimleri
guclu belirteclerdir (4,21). NT-proBNP ve troponin
artisi, devam eden miyokardiyal stresin
biyokimyasal yansimasidir. ESC/ERS risk tablosu
ve REVEAL 2.0 gibi ¢ok parametreli modeller,
tedavi hedeflerini netlestirir: diisiik risk fenotipine
(DSO smif I-1l, 6DYT >440 m, NT-proBNP
normal/azalmig, normal/iyilesen hemodinami)
ulasmak birincil hedeftir (1,21).

Eslik eden IAH ve fenotip odakli yaklasim
SSc’de IAH, hem gaz degisimini bozarak hipoksik
vazokonstriksiyona ~ yol  acar hem  de
ventilasyon-perfiizyon uyumsuzlugunu artirir. IAH
baskin fenotipte PAH spesifik ilaglar dikkatle,

tercihen  uzman  merkezlerde titrasyonla
verilmelidir; clinkii ~ asir1  vazodilatasyon
hipoksemiyi agirlastirabilir.  Bu alt grupta

antifibrotik tedavinin (nintedanib) progresyonu
yavaglatarak “ikincil PH yiikiinii” diisiirmesi tedavi
planinin kritik bilesenidir (17). PVOD siiphesi olan
olgularda agresif prostasiklin tedavisi yerine erken
transplantasyon degerlendirmesi diistiniilmelidir

(8).
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Kilavuzlarin 6nerdigi “yillik tarama ve erken

kombinasyon” stratejilerinin  klinik  sonuglara
yansimasi, organizasyonel faktorlere baglidir:
romatoloji-kardiyoloji-g6giis  hastaliklar1  ortak

klinikleri, hizlandirilmis RHC erisimi, standardize
raporlama ve hasta egitimi kritik kaldiraglardir.
Gergek yasam verileri, uzman merkez takibinin
sagkalimi iyilestirdigini gostermektedir. Kisith
kaynakli ortamlarda ASIG gibi daha basit
algoritmalar, biyobelirte¢ temelli triya ile entegre
edilebilir (9).

KDH-6zel fenotiplerde (0zellikle SSc-PAH)
immin hedefli tedavilerin yeri ve zamanlamasi
(rituksimab, tocilizumab, abatacept) icin daha genis
RCT’lere ihtiyag vardir (13,16). Remodelingi
hedefleyen yeni siiflar (sotatercept ve benzerleri)
icin KDH alt gruplarinda yeterli giigte alt grup
analizleri ve uzun doénem givenlilik verileri
gereklidir (18-19).

Sonug

Konnektif doku hastaliklarina bagli pulmoner
hipertansiyon, erken dénemde sessiz seyri ve 6zgl
olmayan semptomlar1 nedeniyle siklikla ge¢ taninan,
ancak yiksek mortaliteye sahip ciddi bir tablodur.
Erken tani i¢in yiiksek riskli hasta gruplarinda
sistematik tarama programlarinin uygulanmasi ve
multidisipliner yaklasim biiylik 6nem tasir. Giincel
tedavi stratejileri, immunsupresif ve PAH-spesifik
ilaglarin  fenotipe gore akilet kombinasyonuna
dayanmakta; ozellikle sistemik skleroz olgularinda
erken kombine tedavi sagkalimi iyilestirmektedir.
Yeni biyobelirtecler, gorintileme yontemleri ve
hedefe yonelik ajanlar, gelecekte kisisellestirilmis
tan1 ve tedavi yaklasimlariin temelini olusturacaktir.
Yazarlar

Cikar catismasi: cikar

bildirmemektedir.

catigmasi

Etik kurul onayi: Bu ¢alisma bir derleme makalesi
oldugu icin etik kurul onay1 gerekmemistir.

Finansman: Derleme makalesi i¢in her hangi bir
kurum kurulustan finans destegi alinmamustir.

Arastirma  fikri:  ACP;
ACP,KK,BA; Verilerin

Yazar Katkilan:

Calismanin  tasarimu:

toplanmasi: ACP; Verilerin analiz edilmesi:
ACP,KK; Calisma i¢in verilerin yorumlanmast:
ACP,KK,BA; Taslak makalenin yazilmasi: ACP;
Makalenin elestirel gozle incelenmesi: ACP;
Makale son halinin onaylanmasi: ACP,KK,BA.
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Lomber Dejeneratif Patolojilere Bagh Bel Agrisinda Faset Eklem Enjeksiyonunun Etkinliginin
Degerlendirilmesi Bashkli Makale Uzerine Yorum

Evaluation of the Effectiveness of Facet Joint Injection in Low Back Pain Due to Lumbar Degenerative
Pathologies
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Oz

Bu editére mektupta, lomber dejeneratif patolojilere bagli bel agrisinda faset eklem enjeksiyonlarinin etkinligini degerlendiren bir ¢aligma
metodolojik ve kavramsal acidan elestirel olarak degerlendirilmistir. Ozellikle tamsal dogrulama eksikligi, yalmizca agr skorlarma dayali sonug
Olgiitleri, prosediirel detaylarin yetersiz raporlanmasi ve hasta grubunun heterojenligi tartigilmistir. Ayrica, fonksiyonel degerlendirme 6lgeklerinin
eksikligi ve uzun donem takip verilerinin bulunmamasi vurgulanmistir. Bu baglamda, gelecekte yapilacak galismalar igin daha standartize tani
kriterleri ve ayrintili metodolojik raporlama onerilmektedir.

Anahtar Kelimeler: Faset eklem enjeksiyonu, bel agrisi, medial dal blogu, agri degerlendirmesi
Abstract

In this letter to the editor, a study evaluating the effectiveness of facet joint injections in low back pain due to lumbar degenerative pathologies is
critically appraised from methodological and conceptual perspectives. Key issues including lack of diagnostic confirmation, reliance solely on pain
scores, insufficient reporting of procedural details, and heterogeneity of the study population are discussed. Additionally, the absence of functional
outcome measures and long-term follow-up is highlighted. Future studies with standardized diagnostic criteria and more detailed methodological
reporting are recommended to strengthen clinical applicability.
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Sayin Editor,

Derginizin 2025, agustos sayisinda basilan Erol ve
arkadaslarinin “Lomber dejeneratif patolojilere
bagli bel agrisinda faset eklem enjeksiyonunun
etkinliginin degerlendirilmesi” baglikli makalesini
blydk bir ilgiyle okudum. Yazarlar, gunluk klinik
pratikte sik karsilasilan ve klinik agidan énemli bir
konuyu ele nedeniyle takdiri hak
etmektedir. Calismalar, 6zellikle faset kaynakli
girisimlerin minimal invaziv tedavi yaklagimlari
icindeki yeri agisindan literatlire degerli katkilar
sunmaktadir.

Bununla birlikte, baz1 metodolojik ve kavramsal
noktalarin daha ayrintili olarak agiklanmasinin

almalari

faydali olacag kanaatindeyim. ilk olarak, faset
eklem kaynakli agriya iliskin tanisal ¢er¢evenin net
olarak tanimlanmadig1 goriilmektedir. Aksiyel agr1
cogu hastada mevcut olmakla birlikte, klinik
bulgular tek bagina yiiksek o&zgiillikle faset
kaynakl1 agriy1 ortaya koymak i¢in yeterli degildir;
zira patognomonik bir belirti veya bulgu
bulunmamaktadir. Ayrica, X-ray ve manyetik

rezonans  goruntileme  gibi  konvansiyonel
goriintilleme  yOntemleri  tamisal  degildir;
bilgisayarl1 tomografi yapisal degisiklikleri

gosterebilse de agrinin kaynagini spesifik olarak
belirleyemez ve yiksek doz radyasyon igerir. Bu
baglamda, tanisal medial dal bloklarinin faset
kaynakli agrinin dogrulanmasinda referans yontem
olarak giderek daha fazla onerildigi bilinmektedir
(2,3). Ancak calismada taninin tanisal medial dal
bloklari, kontrollii bloklar ya da belirli radyolojik
kriterlerle dogrulanip dogrulanmadig1
belirtilmemistir. Bu durum hem tanisal dogruluk
hem de uygun hasta se¢imi agisindan bazi soru
isaretleri dogurmaktadir. Ayrica, tedavi etkinliginin
yalmzca agr1 skorlar1 tizerinden degerlendirilmesi
yeterli olmayabilir; zira fonksiyonel kisitlilik kronik
bel agrisinin temel bilesenlerinden biridir. Oswestry
Disability Index gibi valide edilmis fonksiyonel
degerlendirme Olceklerinin  kullanilmasi, klinik
etkinligin daha kapsamli degerlendirilmesine katk1
saglayacaktir (4).

Ikinci olarak, uygulamaya iliskin baz1 teknik
detaylarin da gerekli oldugu diisiiniilmektedir. Faset
girisimlerinin klinik gereklilik dogrultusunda c¢ok
uygulanabildigi ve tekrarlanabildigi
bilinmekle birlikte, ¢aligmada enjeksiyonlarin tek
seviyeli mi yoksa ¢ok seviyeli mi yapildigi, tekrar

seviyeli

girisim uygulanip uygulanmadigi, enjeksiyon hacmi
ve kullanilan 1ilaglarin dozlart acik
belirtilmemistir (5). Bu bilgiler, hem ¢alismanin

olarak

tekrarlanabilirligi hem de literatiirle
karsilastirilabilirligi  acisindan ~ biiylikk  6nem
tagimaktadir.

Ucgiincii olarak, ¢alisma grubunun heterojen oldugu
dikkat cekmektedir. “Lomber dejeneratif patolojiler”
ifadesi; disk dejenerasyonu, spinal stenoz, spondiloz ve
faset artropatisi gibi genis bir klinik yelpazeyi
kapsamaktadir. Bu farkli patolojiler yeterince
ayristirtlmadiginda,  gozlenen agr1  azalmasinin
dogrudan faset eklem kaynakl
baglanmasi giiclesmektedir.

Son olarak, yazarlar VAS skorlarinda anlamli azalma
bildirmis olmakla birlikte, uzun donem takip verilerinin
bulunmamasi tedavinin kalic1 etkinliginin

mekanizmalara

degerlendirilmesini sinirlamaktadir. Standartlagtirilmis
tan1 kriterleri ve ayrintili prosediir protokolleri ile
planlanacak ileriye doniik kontrollii ¢aligmalar, daha
giiclii kanitlar saglayacaktir.

Sonu¢ olarak, bu calisma faset kaynakli girisimler
sonrasinda agr1 azalmasina iliskin degerli 6n veriler
sunmaktadir. Ancak tanisal dogrulamanin daha net
yapilmasi, hasta grubunun daha homojen secilmesi ve
prosediir detaylarinin daha kapsamli raporlanmasi,
bulgularin gegerliligini ve klinik uygulanabilirligini
daha da giiclendirecektir. bu Onemli
katkilarindan dolayi tebrik eder, konuyla ilgili bilimsel
tartismay1 tesvik ettikleri i¢in tesekkiir ederim.
Saygilarimla.

Yazarlari

Cikar ¢catismasi Cikar catismasi yoktur.
Finansman Finansman yoktur.

Yazar Katkilar1 Editére mektubun planlanmasindan
yazimina tamamen yazar sorumludur.
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Yazarin yamti

Sayimn Editor,

Okur tarafindan makalemize yonelik sunulan
dikkatli, yapict ve bilimsel degerlendirmeyi
memnuniyetle okuduk. Yazarin  vurguladigi
noktalar, lomber faset eklem kaynakli agrinin tanisal
dogrulanmasi, uygun hasta secimi, prosediir
ayrintilarinin  raporlanmasit ve klinik sonuglarin
yorumlanmasi agisindan son derece onemlidir. Bu
nedenle, s6z konusu yorumlarin hem ¢alismamizin
baglamimni netlestirme hem de gelecekteki
arastirmalar i¢in metodolojik bir ¢erceve olusturma
bakimindan degerli oldugunu diisiiniiyoruz.

Calismamizda temel amag, lomber dejeneratif
patolojiler nedeniyle bel agris1 olan hastalarda faset
eklem enjeksiyonu sonrasinda agr1 skorlarindaki
degisimi retrospektif olarak degerlendirmekti (1).
Bu nedenle calisma, faset kaynakli agrinin tanisal
tstiinliigiinii ortaya koymak veya farkli girisimsel
yontemleri karsilagtirmak
tasarlanmamistir. Altuntag’in da belirttigi gibi, faset
eklem kaynakli agr i¢in tek bagina patognomonik

amaciyla

kabul edilen bir klinik bulgu bulunmamaktadir ve
tanisal medial dal bloklar1 uygun hasta segimi
acisindan 6nemli bir dogrulama ydntemi olarak
giderek daha fazla onerilmektedir (2). Mevcut
caligmanin geriye doniik tasarimi nedeniyle, tanisal
medial dal  bloklarinin  sistematik  olarak
uygulanmamis olmas1 veya standart bir dogrulama
protokoliiyle kaydedilmemis olmasi bulgularin
yorumlanmasinda dikkate alinmasi gereken 6dnemli
bir sinirliliktir.

Fonksiyonel sonug 0l¢iitlerine iliskin elestiriye de
katiliyoruz. Kronik bel agrisinda agr1 siddeti kadar
fonksiyonel kisitlilik da klinik etkinligin temel
bilesenlerinden biridir. Calismamizda retrospektif
kayitlar icinde en tutarli gsekilde ulasilabilen
parametre Visual Analog Scale skoru oldugu icin
analizler bu 6lciit lizerinden yiiriitiilmistiir. Bununla
birlikte, Oswestry Disability Index gibi valide
edilmis fonksiyonel Olgeklerin eklenmesi, tedavi
yanitinin yalnizca agr1 azalmasiyla degil, glinliik

yasam  aktivitelerine  yansiyan  fonksiyonel
kazanimlarla birlikte degerlendirilmesini
saglayacaktir.

Prosediirel ayrintilarin raporlanmasi konusunda
yapilan degerlendirme de yerindedir. Faset eklem
enjeksiyonlarinda  uygulanan  seviye  sayisi,
enjeksiyon hacmi, kullanilan ilaglarin dozu, tek veya
cok seviyeli uygulama yapilmasi ve tekrar girisim
gereksinimi hem klinik sonuglarin yorumlanmasi
hem de calismalar karsilastirilabilirlik
acisindan Onem tasimaktadir. Bu degiskenlerin
prospektif ve standart bir protokol iginde
kaydedilmesi, faset eklem enjeksiyonunun gergek
klinik etkisini daha gii¢lii bigcimde ortaya koyacaktir.

dikkate
alimmas1 gereken bir baska noktadir. “Lomber
dejeneratif patolojiler” ifadesi klinik pratikte disk
dejenerasyonu, spondiloz, faset artropatisi ve spinal
stenoz gibi birden fazla patolojiyi igeren genis bir
hasta ~ grubunu  tanimlayabilmektedir. Bu
heterojenlik, c¢alismanin gergek yasam verisi
niteligini artirmakla birlikte, agr
yalnizca faset eklem kaynaklt mekanizmalara

arasi

Calisma grubunun heterojenligi de

azalmasinin

baglanmasin1 simirlayabilir. Gelecekte yapilacak
caligmalarda hastalarin radyolojik ve klinik alt
gruplara ayrilmasi, 6zellikle faset artropatisi baskin
olan hastalarda tedavi yanmitimin daha net
degerlendirilmesine katki saglayacaktir.

Son olarak, uzun dénem takip verilerinin siirh
olmast nedeniyle c¢alismamizin sonuglar1 kalict

etkinlikten ziyade kisa donem klinik yanit
baglaminda degerlendirilmelidir. Faset eklem
enjeksiyonunun uzun donem etkinligi, tekrar

enjeksiyon gereksinimi ve fonksiyonel sonuglara
etkisi, daha uzun takip surelerine sahip prospektif
kontrollii ¢aligmalarla arastirilmalidir. Bu baglamda,
sistematik derlemeler ve guncel kilavuzlar da faset
girisimlerinde hasta se¢imi, tanisal dogrulama ve
standart  uygulama  protokollerinin  6nemini
vurgulamaktadir (2,3).

Sonu¢ olarak, Altuntas’in degerlendirmeleri
calismamizin  smirhiliklarmi ve  gelecekteki
aragtirma ihtiyaglarint daha gorunir hale getiren
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degerli katkilar sunmaktadir. Calismamizin, faset
eklem enjeksiyonlariin dejeneratif
patolojilere bagli bel agris1 olan hastalardaki kisa
donem agr1 yamtina iliskin 6n klinik veriler
sagladigini; ancak bulgularin tanisal dogrulama,
hasta homojenligi, prosediir standardizasyonu ve

lomber

uzun donem takip acisindan yukarida belirtilen
sinirliliklar  dikkate yorumlanmasi
gerektigini diisiinliyoruz.
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