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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Response Times of Emergency Medical Services in Ankara over the Last Five Years

Ankara 112 il Ambulans ve Cadri Servisi ’nin Son Bes Yil icindeki Vaka Tepki Siirelerinin incelenmesi
Burak Bekgoz!©, Mustafa Akkaya?™, Merve Bozer?™, Serhat Akcaalan?™, ishak San?

ABSTRACT

Aim: Emergency medical services (EMS) must be delivered
continuously and quickly in order to treat patients as soon as
possible. The purpose of this study was to assess the activities and
response times of the EMS in Ankara over the last five years.

Material and Methods: Database of the Ministry of Health,
Emergency Health Automation System (ASOS), was used to obtain
data for the past five years (01.01.2015 - 31.12.2019). Reasons and
outcomes of the calls, response times, and the number of EMS
personnel and ambulances were evaluated in the study.

Results: This study showed that the total number of people
who received treatment from EMS in Ankara over the past five
years is 2,036,734. The number of cases was 359,686 (mean
response time = 7 minutes and 20 seconds) in 2015, 391,057 (mean
response time = 6 minutes and 34 seconds) in 2016, 417,155 (mean
response time = 6 minutes and 41 seconds) in 2017, 421,452 (mean
response time = 6 minutes and 9 seconds) in 2018, and 447,384
(mean response time = 6 minutes and 12 seconds) in 2019.
Emergency calls were mostly for medical reasons, followed by
health measures, whereas the least common reason of emergency
calls was the need for transfer to the morgue.

Conclusion: In the provision of EMS, early intervention can save
lives. EMS has a proper coordination system and a continuously
increasing number of ambulances and personnel, which provides
short EMS response times despite the expanding population and
increasing number of cases over the years.

Keywords: Emergency medical services, response time,
ambulance
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oz

Amag: Acil saghk hizmetlerinin kesintisiz ve hizli bir sekilde
sunulmasi hastalarin ilk midahalelerinin en kisa sirede
yapilabilmesi igin hayati 6nem tasimaktadir. Bu ¢alismada Ankara
112 il Ambulans Servisi’nin son bes yil icindeki faaliyetleri ve olaya
midahale sirelerini ayrica 112 ¢agri merkezine yapilan
basvurularin incelenmesi amaglanmistir.

Gereg ve Yontemler: Bilgiler Ankara il Saghk Midurligi acil
saglik otomasyon sistemi (ASOS) lizerinden gegmise doniik son bes
yil (01.01.2015 - 31.12.2019) olarak taranmigtir. Calismada taranan
veriler; acil saglik hizmetindeki ¢agri nedenleri ve sonuglari,
ambulans hizmetlerinin vakalara ortalama ulasim sireleri, acil
yardim personeli ve ambulans sayilari olarak belirlenmistir.

Bulgular: Calismamizda; Ankara ilinde son 5 yilda acil saghk
hizmeti sunulan toplam 2.036.734 hasta oldugu gorildi. Veriler
incelendiginde yillara (2015 — 2019) gore vaka kabul sayilari ve
vakalara ortalama ulasim sureleri sirasi ile; 2015: 359.686 vaka
ortalama 7 dakika (dk) 20 saniye (sn), 2016: 391.057 vaka ortalama
6 dk 34 sn, 2017: 417.155 vaka 6 dk 41 sn, 2018: 421.452 vaka 6 dk
9sn, 2019: 447.384 vaka 6 dk 12 sn oldugu gorilmustir. Aramalarin
nedenlerine bakildiginda ise tarama yilindan bagimsiz olarak birinci
sirada “medikal” ikinci sirada ise “saglik tedbirleri” gelmekteydi. En
son sirada gelen ¢agri nedeni ise yine tarama yilindan bagimsiz
olarak sirasi ile “ex-morga nakil” olarak belirlenmistir.

Sonug: ASH sunumunda vakalara yapilacak erken mudahaleler
hayat kurtarici olmaktadir. Yillar iginde artan poptlasyon ve vaka
sayisina ragmen acil ¢agri merkezlerine yapilan yardim c¢agrilari
sonrasi benzer sayida acil yardim ambulansi ve personeli ile uygun
bir koordinasyon sistemi sayesinde kisa tepki sireleri iginde
vakalara miidahale gergeklestirebilmektedir.

Anahtar Kelimeler: Acil saglik hizmeti, tepki siiresi, ambulans
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Response Times of EMS

Introduction

An emergency call that arrives at the call center is the first
step in the provision of Emergency Medical Services (EMS).
An ambulance squad then arrives at the scene after dispatch
of the nearest squad by the command and control center.
According to previous studies, of all deaths caused by
accidents or injuries, 10% occurred within the first 3-5
minutes, whereas 55-60% within the first 30 minutes after
an accident or injury (1). Therefore, considering the fact that
fast response has an impact on whether the patient lives or
dies, EMS crews should get to the scene as fast as possible
(2). Moreover, EMS crews should be qualified so that they
can provide proper treatment, after which the patient will
be transferred to a center to receive emergency care as soon
as possible. Practicing such standard procedures swiftly
would lead to a decreased mortality rate and lower
incidence of disability (3-5). In the light of this information,
many developing countries establish organized Emergency
Medical Services (6-9).

EMS crews provide emergency care and basic life support in
addition to playing an important role in rapidly transferring
a patient to a center to receive advanced medical care and
life support (1, 8). Response time, which is defined as the
time between receipt of the first emergency call and arrival
of the ambulance crew at the scene, is the most important
indicator of efficiency in EMS administration (10, 11).
Therefore, the number of cases in different regions should
be one of the most important determinants of ambulance
station locations (1). The main goal of EMS is to shorten
response time, since it is directly associated with death or
disability caused by accidents or diseases (12, 13). There are

Bekgoz et al.

numerous methods that aim to shorten response times. The
most important method involves increasing the number of
ambulances and personnel. Moreover, the existing
infrastructure and workforce can be utilized most effectively
when ambulance stations are positioned in a manner to
ensure operation at maximum efficiency (14, 15).

The aim of this study is to answer the following questions; 1)
Have the number of cases and ambulance response times of
the EMS system in Ankara changed in the last 5 years? 2)Is
there any difference between the reasons and outcomes of
emergency calls?

Material and Methods

In Turkey, the provision of EMS starts with a call to 1-1-2. A
call handler at the command and control center takes the
call and dispatches the nearest ambulance after a brief talk
with the caller. The first medical intervention is provided at
the scene and the patient is then transferred to the
emergency department of the nearest suitable hospital (16).
The EMS hotline 1-1-2 can be reached from anywhere in
Turkey and anyone who is in need of such a service can
receive emergency medical services free of charge.

In this retrospective study, EMS data for the last five years
(01.01.2015-31.12.2019) obtained from the database of the
Ministry of Health - i.e. ASOS - were evaluated with the
permission of Ankara Provincial Directorate of Health. The
study was approved by the local Ethics Committee (approval
number: 2020-452). The inclusion criteria of the study; all
calls which reached to the EMS hotline 1-1-2 in the last five
years, while the exclusion criterion is EMS delivered by air
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ambulance. The database was screened in terms of response
times, outcomes of emergency calls, and the number of
personnel and ambulances. The mean response times were
calculated for years and months due to the large data size.
The reasons and outcomes of emergency calls were
evaluated according to years. The study also included an
evaluation of EMS efficiency.

Statistical Analysis

Analysis of data was performed using IBM SPSS 25.0
(Armonk, NY: IBM Corp.) statistical package program.
Descriptive statistical methods such as frequency,
percentage, and average have been used in the evaluation
of the data.

Results

In this study, it was found that a total of 2,036,734 people
were served by the EMS in Ankara within the last five years.
The number of cases was 359,686 in 2015, 391,057 in 2016,
417,155 in 2017, 421,452 in 2018, and 447,384 in 2019.
Moreover, EMS services in Ankara were provided with 137
ambulance stations in 2015 and 2016, 153 stations in 2017,
151 stations in 2018 and 155 stations in 2019 (Figure 1). The
mean response times by years were as follows: 7 minutes
and 20 seconds in 2015, 6 minutes and 34 seconds in 2016,
6 minutes and 41 seconds in 2017, 6 minutes and 9 seconds
in 2018 and 6 minutes and 12 seconds in 2019 (Figure 2).
The highest number of cases was observed in December in
2015, January in 2016 and 2019, and July in 2017 and 2018.
Table 1 shows the distribution of the number of cases and
response times according to months.

The number of EMS personel was 1,790 in 2015, 1,720 in
2016, 1,7851in 2017, 2,147 in 2018 and 2,186 in 2019 (Figure
1). In addition, the total number of emergency vehicles (land
ambulances, specially equipped ambulances and motorcycle
ambulances) was 189 in 2015, 184 in 2016, 185 in 2017, 190
in 2018 and 193 in 2019 (Figure 1).

2015 2016 2017 2018 2019
January 28,976 36,361 34,857 35,275 41,508

February 28,025 29,652 30,198 30,051 31,835

March 31,969 32,254 34,532 35,502 35,422
April 29,690 33,516 33,800 35,807 34,627
May 30,963 35,559 36,068 34,938 35,320
June 28,629 32,430 32,641 34,785 35,659
July 30,567 32,050 38,404 37,647 38,460

August 31,258 34,161 36,965 36,648 38,157
September 28,611 30,230 35,257 34,134 38,757
October 28,194 32,582 35,747 36,053 39,442
November 29,532 30,738 32,778 33,708 37,148
December 33,272 31,524 35,908 36,904 41,049

Total 359,686 391,057 417,155 421,452 447,384

Table 1: Number of Cases by Years and Months

Emergency calls were mostly for “medical reasons”,
followed by “health measures”. Other reasons of the
emergency calls included traffic accidents, other accidents,
injuries, suicide, fire and occupational accidents,

Anatolian J Emerg Med 2022;5(1):1-6 https://doi.org/ 10.54996/anatolianjem.1008029 3
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respectively (Table 2). Considering the outcomes of
emergency calls, the most common outcome was “transfer
and

to a hospital”, followed by “transfer rejection”

“cancellation of duty”, respectively (Table 3).

Call Reasons 2015 2016 2017 2018 2019 Total
Medical 221.133  253.958 269.873 263.744 275.956 1.284.664
Health measures 66.089 59.844 66.115 72.820 82.661 347.529
Traffic accidents  34.311 34.185 34957 34370 32.892 170.715
Other injuries 24.570 28.566 30.974 33.204 36.438  153.752
Injuries 7.534 8.339 8.937 10.308  11.027  46.145
Suicide 3.288 2.941 2.975 3.255 3.433 15.892
Fire 1.153 1.639 1.889 1.973 3.278 9.932
Occupational

) 1.608 1.585 1.435 1.778 1.699 8.105
accidents
Total 359.686 391.057 417.155 421.452 447.384 2.036.734

Table 2: Number of Call Reasons by Years

Discussion

Response times vary in many studies to investigate
emergency health services. These differences depend on the
population of the study areas and the capacity of the EMS
servers. The EMS response times were reasonable despite

Bekgoz et al.
the rise in the number of emergency calls in Ankara, which is
the most important finding of this study.

According to the literature, ambulance response times are
much shorter than the time it takes for a patient to reach a
hospital individually (17). Therefore, EMS response time
of utmost clinical

measurement s importance for

documentation and scientific research, particularly in
treatments required for rapidly progressing and time-critical
medical events such as cardiopulmonary resuscitation,
thrombolysis and traumatic bleeding (18, 19). This study,
which involved the evaluation of emergency response times
recorded in the ASOS database within the last five years
since 2015, was found to have the largest data set in Turkey.
Response times exhibit variations based on the country and
region according to the literature (16, 20-22). In a study by
Hanaki et al., the mean EMS response time was found to be
6.3 minutes (7). Blanchard et al. stated that a mean response
time of 8 minutes or longer led to increased mortality (8).
According to another study conducted by Terzi et al. within
the province of Samsun in Turkey, the mean response time
was 10 minutes (1). On the other hand, the ideal EMS
response time should be shorter than 8 minutes according
to the World Health Organization (23). The present study
showed that the mean EMS response times exhibited a
gradual reduction over the years and went down to 6
minutes in 2019.

Outcomes 2015 2016
Transfer to hospital 188.264 202.939
Transfer rejection 56.184 61.064
Cancellation of duty 22.922 30.912
Transfer between hospital 30.900 34.036
Waiting at the scene 16.711 15.249
Transport by another vehicle 8.459 9.453
Other 8.379 7.883
Transfer to home 8.703 9.076
Onsite response 8.506 7.374
Ex-Left in place 4.645 4.964
No one in place 1.949 3.640
Unfounded notice 2.803 3.208
Transfer for

medical examination 1.207 1.164
Ex- Morgue transfer 54 95
Total 359.686 391.057

2017 2018 2019 Total
215.312 218.674 230.170 1.055.359
62.015 61.650 60.426 301.339
41.907 40.561 46.405 182.707
34.668 36.895 41.277 177.776
19.186 20.808 28.736 100.690
9.889 7.535 6.943 42.279
6.840 7.938 8.675 39.715
5.530 5.713 4.859 33.881
5.255 4.909 3.449 29.493
5.930 6.240 6.158 27.937
5.801 6.327 6.449 24.166
4.424 3.741 3.388 17.564
353 420 431 3.575
45 41 18 253

417.155 421.452 447.384 2.036.734

Table 3: Number of Outcome by Years
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Therefore, it is possible to say that the mean EMS response
time in Ankara is within the ideal limits provided in the
literature. It is possible to observe prolonged EMS response
times with the expanding population (22, 24). The
population of Ankara was found to expand between 2015
and 2019, which was accompanied by a parallel increase in
the number of patients receiving EMS. According to the
literature, employing experienced teams in the provision of
EMS leads to decreased mortality and shorter response time
(25, 26). The present study showed that there was no
significant increase in the number of ambulances and EMS
personnel in Ankara between 2015 and 2019. Therefore, we
are of the opinion that the reason for the shortened
response time, in spite of the aforementioned findings, is the
employment of experienced EMS teams.

In a study, Abed Khanizad et al. evaluated the myocardial
infarction cases served by the EMS in 2017 in the city of Arak
and found that the mean shortest and longest response
times were observed in the spring and winter, respectively
(27). According to Akshay Bagai et al., the highest incidence
of out-of-hospital cardiac arrest was observed in December.
Moreover, the mean number of emergency cases was found
to be significantly higher in winter than the same in summer.
However, the present study showed that the number of EMS
cases in Ankara did not exhibit a significant difference
according to months between 2015 and 2019. Similarly,
there was no difference between the summer and winter
seasons in terms of the number of cases. In addition, the
distribution of the shortest and longest response times did
not depend on months or seasons.

According to a study by Terzi et al., there were three main
reasons of emergency calls, i.e. “medical reasons”, “traffic
accidents” and “other accidents”, respectively ranked
according to the number of cases (1). These three reasons
accounted for 96.7% of all emergency calls. Ten most
common reasons of EMS calls as determined by Hanaki et al.
included cardiopulmonary arrest, stroke, loss of
consciousness, abdominal pain, acute coronary syndrome,
trauma and burns (7). In this study, the most common
reasons of the EMS calls made in Ankara were “medical
reasons” and “health measures”, respectively. Therefore,
the findings of this study were partly consistent with the
literature.

There were several limitations of this study. First of all, the
study did not provide data for the entire country, since it was
limited to one region. Moreover, a detailed analysis could
not be performed since medical diagnoses were not
available for the intervened cases. On the other hand, this
study can be considered the first comprehensive study
conducted in Turkey, as it has a large data set and provides
a retrospective 5-year analysis. EMS response times can be
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further improved with additional data analysis to be
conducted in the future.

Conclusion

In the provision of Emergency Medical Services, early
intervention can save lives. EMS has proper coordination
and a continuously increasing number of ambulances and
crew, which provides short EMS response times despite the
increase in the population and number of cases over the
years.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

The Relationship of Violence Against Healthcare Professionals and the Pandemic

Saghk Calisanlarina Yénelik Siddetin Pandemi ile iliskisi

Huseyin Aygiin? @, Salih Metin?

ABSTRACT

Aim: To evaluate the effect of the pandemic process on the
white code notifications in our hospital by examining the data of
the white code call system, which is carried out in order to prevent
violence against healthcare workers.

Material and Methods: A total of 212 White code notifications
evaluated due to date, time, gender of the health worker who was
exposed, duty, hospital unit where the incident occurred, the
reason for the violence, type of violence, legal aid status received
after the White Code notification, gender of the attacker, legal
status, realization before and after the pandemic. The recorded
data were grouped as pre-pandemic and post-pandemic periods,
and the change caused by the pandemic on notifications was
examined.

Results: Considering the distribution of notices before and after
the declaration of the pandemic, it was seen that 70.3% (n: 149)
occurred before the Covid-19 pandemic, and 29.7% (n: 63)
occurred after the Covid-19 pandemic. In the Chi-Square analysis
conducted to evaluate the distribution and differences of the data
obtained before and after the Covid-19 pandemic, there was a
statistically significant difference for the employee's duty, crime
scene, working time zones, reasons for violence, legal process and
legal aid status (p<0, 05); No statistically significant difference was
found in the gender of the employee, the type of violence, the
gender of the aggressor, and the events that took place inside and
outside the emergency room (p>0.05).

Conclusion: Violence against healthcare professionals is still a
social problem today. The effect of the pandemic on the White
Code notifications was positive and the decrease in the number of
notifications has drawn attention.

Keywords: Health services, health institutions, code white
notice, violence against healthcare workers
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Amag: Saghk c¢alisanlarina  yonelik siddet olaylarinin
onlenebilmesi amaciyla yiritilen beyaz kod ¢agri sistemi
verilerinin incelenerek hastanemizde pandemi strecinin beyaz kod
bildirimleri izerindeki etkisini degerlendirmektir.

Gereg ve Yontemler: Toplam 212 adet Beyaz kod bildirimleri
tarih, saat, maruz kalan saglik ¢alisanin cinsiyeti, gorevi, olayin
gergeklestigi hastane birimi, siddetin belirtilen nedeni, siddetin
tlrd, Beyaz Kod bildirimi sonrasinda alinan hukuki yardim durumu,
saldirgan cinsiyeti, adli durum, pandemi Oncesi ve sonrasi
gerceklesme durumlarina goére degerlendirilmistir. Kayit altina
alinan veriler pandemi 6ncesi ve pandemi sonrasi donem olarak
gruplandirilmis ve pandeminin bildirimler Gzerinde vyarattigi
degisim incelenmistir.

Bulgular: Pandemi ilani 6ncesi ve sonrasi bildirilerin dagilimina
bakildiginda %70,3 (n:149) Covid-19 pandemisi 6ncesi, %29,7 (n:63)
Covid-19 pandemisi sonrasi gergeklestigi gorildi. Elde edilen
verilerin Covid-19 pandemisi 6ncesi ve sonrasi dagilim ve farklarini
degerlendirmek igin yapilan Ki-Kare analizinde galisan gorevi, olay
yeri, mesai saat dilimleri, siddet nedenleri, adli slire¢ ve hukuki
yardim durumu igin istatistiksel olarak anlaml fark bulunurken
(p<0,05); galisan cinsiyeti, siddet tlrQ, saldirgan cinsiyeti ve acil
servis ici ve disi gergeklesen olaylarda istatistiksel olarak anlamli
fark saptanmadi (p>0,05).

Sonug: Saglikgilara yonelik siddet glinimuzde halen toplumsal
bir sorun olarak 6nemini strdirmektedir. Pandeminin Beyaz Kod
bildirimlerine etkisi olumlu yonde olmus ve bildirim sayilarinda
azalma dikkat ¢ekmistir.

Anahtar Kelimeler: Saghk hizmetleri, saglk kuruluslari, beyaz
kod bildirimi, saglik ¢calisanina siddet
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Pandemi Doneminde Saglikta Siddet

Giris

Saglik calisanlarina karsi siddet dinya capinda o6nemli
noktalara ulagsmistir ve Diinya Tabipler Birligi; saglk
personeline yonelik siddeti “saglk sistemlerinin temellerini
baltalayan ve hastanin saghigini kritik olarak etkileyen
uluslararasi bir acil durum” olarak tanimlamistir (1).

Saglik calisanina siddet is ile iliskili tim durumlarda
personelin acik¢a istismar edildigi, tehdit edildigi veya
saldiriya ugradigl; saglklarina, ruhsal durumlarina ya da
glvenliklerine iliskin tiim asikar ya da gizli tehditleri kapsar.
Son vyillarda saglik calisanina yoénelik siddetin incelendigi
meta-analizlerde, hastalar ve ziyaretgiler tarafindan
hemsirelere ve doktorlara yonelik isyerinde siddetin
yayginliginin yiiksek oldugu, yaklasik %61,9 oranlarina kadar
arttigi vurgulanmistir (2-4). Ulkemizde 612.639 saglk calisani
kapsayan bir calismada saglik calisanlarinin isyerinde %44,7
oraninda siddete maruziyeti dikkat cekmektedir (5). Ozellikle
siddete maruziyetin arttigi acil servislerde, hekimlerin
degerlendirildigi bir baska calismada hekimlerin %47,9 u en
az bir kez siddete maruz kaldiklarini belirtmislerdir (6).

Bu artan siddet egilimi tim dinyada oldugu gibi tilkemizde
de calisanlar igin yuksek risk olusturmaktadir ve bu
dogrultuda Saglik Bakanligi saglik calisanlarinin guvenligi igin
bir dizi diizenleme baslatmistir. ilgili mevzuatta Saglik
Bakanhgl ve bagh kuruluslarinda saghk hizmeti sunumu
sirasinda veya bu gorevlerinden dolayl personele karsi
islenen suclar sebebiyle personelin talebi Gizerine Bakanlk ve
bagh kuruluslarinca yapilacak hukuki yardima iliskin usul ve
esaslar  belirlenmigtir.  Bu  kapsamda renkli  kod
uygulamalarina gecilmis beyaz kod Cagri Sistemi uygulamaya
alinmigtir. Saglik galisanlarina yonelik siddet olaylarini takip
etmek lizere 7 glin 24 saat hizmet verecek sekilde 113 Beyaz
Kod Cagri Merkezi ile “www.beyazkod.saglik.gov.tr” internet
adresi olusturulmus ve her hastanede beyaz kod sistemi ile
ilgili teknik ve idari alt yapi saglanmistir (7,8). Yonetmelik
sonrasinda uygulamadaki aksakliklar gidermek tizere 2016
yilinda yine Saglik Bakanhgi tarafindan “Hukuki Yardim ve
Beyaz Kod Genelgesi” yayinlanmistir. Genelgede saghk
kuruluslarinda gerceklesen bitiin  siddet olaylarinin
bildirimlerinin beyaz kod sistemi ({zerinde yapilmasi
istenmistir. Bu amag ile kurumlar icerisinde siddet olayi
bildirimleri ile ilgili birimler olusturulmustur. Kurum bazinda
siddet olaylarinin takibi bu birimlere verilmistir. (7).

2019 yilinda Covid-19 hastaliginin ortaya ¢ikmasi ve tim
dinyaya yayillmasiyla Ulkemizde pandemi miicadelesi
baslamis ve hastaneler covid iliskili 6zellikli birimlerde
hizmetlerini maksimum seviyeye cikarmistir. Ulke genelinde
alinan onlemler ve Saglik Bakanhginin siirekli yayinlari ile
toplum bu miicadeleye ortak edilmis, halka saglhk ve
pandemi bilinci asilanmistir. Pandemi sartlarinda Ustiin
miicadele gosteren saglik c¢alisanlari halk tarafindan
farkedilir ve takdir edilir olmustur. Kendi saglhklarini hice

Aygun ve ark.

sayarak ortaya koyduklari micadele halk tarafindan
desteklenmis ve saglik calisanlarinin bu miicadelede
kaybedilmesi ortak yas halini almigtir. Toplumun saghk
calisanlarina kismen de olsa bu destek ve takdiri, saghk
calisanlarina ¢alisma azmi ve kosullara katlanilabilirlik
acgisindan 6nemli bir destek haline gelmistir.

Calismamizin amaci hastanemiz beyaz kod bildirimlerinin
hastanemizdeki maruz kalan saglik calisanin cinsiyeti, gorevi,
olayin gergeklestigi hastane birimi, siddetin belirtilen nedeni,
siddetin tird, beyaz kod bildirimi sonrasinda alinan hukuki
yardim durumu agisindan detayli incelenmesi ve pandeminin
beyaz kod bildirimleri lizerindeki etkisini degerlendirmektir.

Gereg ve Yontemler

Calismamiz 01.03.2019 ile 31.03.2021 tarihlerini kapsayan
siire icerisinde Bursa Yiiksek ihtisas Egitim ve Arastirma
Hastanesi beyaz kod bildirim sisteminde kayit altina alinan
dosyalar taranarak retrospektif olarak yiritildi. Planlama
siirecinde hastanemiz etik kurulundan (2011-KAEK-25
2021/06-05) onay alindi ve Arastirma ve Yayin Etigi ilkelerine
uyuldu. Calismaya belirlenen tarih araliginda bildirimi
yapilan toplam 212 saglk galisaninin maruz kaldigi siddet
olayi dahil edildi. Beyaz kod bildirimlerinin tarih, saat, maruz
kalan saglik g¢alisanin cinsiyeti, gorevi, olayin gerceklestigi
hastane birimi, siddetin belirtilen nedeni, siddetin tirQ,
beyaz kod bildirimi sonrasinda alinan hukuki yardim durumu,
saldirgan cinsiyeti, adli durum, pandemi 6ncesi ve sonrasi
gerceklesme durumlari kayit altina alindi.

Kayit altina alinan veriler pandemi dncesi ve pandemi sonrasi
olmak (izere iki gruba ayirilarak degerlendirildi. Gruplarin
ayrilmasi asamasinda Diinya Saglik Orgiiti’niin Covid-19
hastaligini pandemi olarak kabul ettigi 11.03.2020 kabul
edildi. Siddet olaylarinin giin igerisinde dagilimlarini
incelemek icin saat dilimleri 08:00-16:00, 16:00-24:00,
24:00-08:00 olarak kategorize edildi.

Istatistiksel Analiz

Hastalara ait veriler SPSS 21.0 for Windows (SPSS Inc.,
Chicago, IL, USA) ile analiz edildi. Calisma verileri
degerlendirilirken  tanimlayici  istatistiksel =~ metotlar
(ortalama, standart sapma, medyan, frekans, yizde,
minimum,  maksimum)  kullanildi.  Normal  dagihm
gostermeyen  nicel  degiskenlerin  iki grup arasi
karsilastirmalarinda Mann-Whitney U test kullanildi. Nitel
verilerin karsilastirilmasinda Pearson ki-kare test ve Fisher
Exact testi kullanild!. istatistiksel olarak %95 giiven araliginda
p<0,05 degeri anlamli olarak kabul edildi.

Bulgular

Calismaya beyaz kod bildirimi kayit altina alinan toplam 212
saghk calisani dahil edildi. Beyaz kod bildirimi kaydedilen
hastanemiz calisanlarinin %43,4 (n:92) U erkek, %56,6
(n:120) si kadindi. Calisanlarin  gorev dagilimlarina
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bakildiginda %46,2 (n:98) si hekimdi ve onlari sirasiyla %36,3
(n:77) ile hemgsire, %6,6 (n:4) ile veri personelleri
izlemekteydi. Hekimlerin beyaz kod bildirimlerinin pandemi
oncesi orani %32,5 (n:69) iken pandemi sonrasinda %13,7
(n:29) olarak saptandi. Calisanlarin goérev dagilimlari ve
beyaz kod bildirimlerinin pandemi sireci ile iliskisi Tablo 1 de
Ozetlenmistir.

Grup
Covid Covid
Calisan Gorevi Oncesi Sonrasi Total

Hekim N 69 29 98

% 32,5% 13,7%  46,2%
Hemgire N 54 23 77

% 25,5% 10,8%  36,3%
Givenlik N 3 9 12 2218927
Personeli % !

g 1,4% 4,2% 57%  p<0,05
Temizlik/Hasta N 4 0 4
Bakici o

% 1,9% 0,0% 1,9%
Veri Personeli N 13 1 14

% 6,1% ,5% 6,6%
Diger N 1 0 1

% ,5% 0,0% ,5%
Radyoloji N 5 1 6
Teknisyeni o

% 2,4% ,5% 2,8%

Total N 149 63 212
% 70,3% 29,7%  100,0%

Aygun ve ark.
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Grafik 2: Beyaz Kod bildiriminin mesai saatlerine gore dagihimi

Tablo 1: Galisanlarin gorev dagilimi ve Beyaz Kod bildirimlerinin pandemi
sureci ile iligkisi

Maruz kalinan siddet tirleri incelendiginde %72,2 (n:153)
sozel siddetti ve olaylarin gerceklesme zaman dagilimlarina

bakildiginda en sik %57,1 (n:121) 08-16 saatleri arasinda
ortaya ciktigi gozlendi. (Grafik 1 ve 2).

2004

100+

| E— |
T T
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fizksel ve stzel giddet

Grafik 1: Beyaz Kod bildirimi yapilan siddet tirleri
Olay bildirimlerinin yapildig hastane alanlari
degerlendirildiginde olaylarin %32,5 (n:69) acil servis, %26,4
(n:56) kliniklerde gerceklesmisti. Beyaz kod bildirimlerinin
yapildigi hastane alanlarinin  dagilimi Tablo 2 de
Ozetlenmistir.
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Grup
Covid Covid
Olay Yeri Oncesi Sonrasi Total
Acil Servis N 19 20 69
% 23,1% 9,4%  32,5%
Poliklinikler N 30 3 33
% 14,2% 1,4%  15,6%
Klinikler N 36 20 56
% 17,0% 9,4%  264% y2=27749
Tetkik ve N
Gorintiileme 22 3 25
Birimleri p<0,001
% 10,4% 1,4%  11,8%
Ameliyathane N 3 8 11
-Yogun %
Bakimlar o 1,4% 3,8% 5.2%
% 4,2% 4,2% 8,5%
Total N 149 63 212
% 70,3% 29,7%  100,0%

Tablo 2: Beyaz Kod bildirimlerinin yapildigi hastane bakim alanlarinin
dagilimi ve pandemi ile iliskisi

Saldirgan cinsiyet dagilimi %74,5 (n:158) erkek, %25,5 (n:54)
kadindi. Siddet nedenleri %44,3 (n:94) saglk hizmeti
alan/veren iletisimine yonelik sebepler, %29,2 (n:62)
kurumsal kurallar ve prosediirlere yonelik sebepler olarak
saptandi. Memnuniyetsizlik durumuna yonelik sebeplerin
orani Covid oncesi %3,3 (n:7) iken pandemi sonrasinda bu
oran %4,2 (n:9) olarak degerlendirildi (Tablo 3). Calisanlarin
%47,6 (n:101) sina hukuki yardim verildigi goérilirken
olaylarin adli stregleri incelendiginde %0,9 nun (n:2) para
cezasl ve ertelemeli hapis cezasi birlikte verildigi gorulda.
Adli sureglerin sonuglari ve pandemi ile iliskisi Tablo 4’te
belirtilmistir.

Pandemi ilani 6ncesi ve sonrasi bildirimlerin dagilimina
bakildiginda %70,3 (n:149) Covid-19 pandemisi Oncesi,
%29,7 (n:63) Covid-19 pandemisi sonrasi gerceklestigi
gorildi (Grafik 3). Beyaz kod bildirimlerinin pandemi dncesi
ve sonrasinda yillara gore dagilimina bakildiginda 2019 yilina
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Grafik 3: Beyaz Kod bildirimlerinin pandemi siireci ile iligkisi
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Grup
Covid Covid
Siddet Nedenleri Oncesi  Sonrasi  Total
Kurumsal Kurallar Ve N 45 17 62
Prosediire Yonelik o
Sebepler % 21,2% 8,0% 29,2%
Hastanin Tibbi N
Gerek.I|I|k Olmadan ) 22 5 24
Tedavi/Muayene/Tetki
k/Tahlil Taleplerine
Yonelik Sebepler % 10,4% 9% 11,3%
.Rancllevu .I.(ura.llarmm N 1 1 12 2216657
lhlaline Yonelik o
Sebepler % 5,2% S%57% p<0.05
Saglk Hizmeti N 62 32 94

Alan/Veren iletisimine %
Yénelik Sebepler ’ 29,2%  151% 44,3%

Personele Ve Tibbi N 2 1 3
Cihaz/Donanima

%
Yénelik Sebepler ’ /9% 5% 1,4%
Memnuniyetsizlik N 7 9 16
Durumuna Yonelik %
Sebepler ? 3,3% 42%  7,5%
Diger N 0 1 1
% 0,0% 5% 5%
Total N 149 63 212
% 100,0

70,3% 29,7% %

Grup
Covid Covid
Adli Siireg Oncesi  Sonrasi  Total
Beraat N 8 0 8
% 3,8% 0,0% 3,8%
Para Cezasi N 1 2 3
% ,5% ,9% 1,4%
Hapis Cezasi N 1 1 2 4225727
Ertelemeli o ’
% ,5% ,5% 9% p<0,001
Dava Agilmadi N 87 18 105
% 41,0% 8,5%  49,5%
Siire¢ Devam N 50 42 92
Ediyor %
° 23,6% 19,8% 43,4%
Para Cezasi ve N 2 0 2
Ertelemeli Hapis %
0
Cezasi ,9% 0,0% ,9%
Total N 149 63 212
% 70,3%  29,7%  100,0%

Tablo3: Beyaz Kod bildirimine neden olan siddetin belirtilen nedenleri ve
pandemi ile iliskisi

ait 123 bildirim, 2020 yilina ait 79 bildirim ve 2021 yilina ait
10 bildirim kayit altina alindi (Grafik 4).

Elde edilen verilerin Covid-19 pandemisi 6ncesi ve sonrasi
dagihm ve farklarini degerlendirmek icin yapilan Ki-Kare
analizinde calisan gorevi, olay yeri, mesai saat dilimleri,
siddet nedenleri, adli stire¢ ve hukuki yardim durumu igin
istatistiksel olarak anlaml fark bulunurken (p<0,05); ¢alisan
cinsiyeti, siddet tir(, saldirgan cinsiyeti ve acil servis igi ve
disi gerceklesen olaylarda istatistiksel olarak anlaml fark
saptanmadi (p>0,05).

Tablo 4: Beyaz Kod bildirimi sonrasi adli suregler ve pandemi ile iligkisi

1204

20

[ 1

T T T
2019 2020 2021

0

Grafik 4: Beyaz Kod bildirimi yillara gére dagilimi

Tartisma

Saglik calisanlarina yonelik siddet sadece maruz kalan
¢alisanin psikolojik ve fiziksel iyilik halini olumsuz etkilemekle
kalmayip, is motivasyonunu bozmakta; saghk bakim
kalitesini de riske atmaktadir.

Ulkemizde Kocaeli ilinde vyapilan calismada saglk
¢alisanlarinin %72,6 sinin gahstiklari siire boyunca herhangi
bir siddet tiriine maruz kaldig, %47,8 inin siddet olayina
tanik oldugu, %72,4 Gnin ise son 12 ay icerisinde siddete
ugradigi bildirilmektedir (9). Karaca ve ark tarafindan yapilan
bir baska galismada hekimlerin %67,8 i meslegi nedeniyle
siddete maruz kaldigini ve kadin doktorlarda ise bu oranin
%72,2 ye kadar yikseldigi belirtilmistir (10). Ulkemizde
yapilan pek ¢ok ¢alisma kadinlarin siddet davranisindan daha
fazla etkilendigini gostermektedir. Kadin saglik ¢alisanlarinin
%65,9 u meslek hayatlari boyunca en az bir kez siddete
maruz kalmaktadir (11,13). Calismamizda da kadin saglik
¢alisani oranimiz %56,6 olarak saptanmistir ve literatilr ile
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benzerdir. Ulkemizde kadina yénelik siddet toplumsal bir
sorundur. Kadinlarin meslek hayatlari boyunca daha fazla
siddete ugramasi erkek egemen toplum yapisi, cinsiyetler
arasi glic dengesizligi ile aciklanabilir.

Calismamizda siddet uygulanan saghk calisanlarinin %46,2
sini hekimler, %36,3inli de hemsireler olusturmaktadir.
Dizce ilinde beyaz kod bildirimlerini inceleyen bir ¢calismada
hekim orani %36,1 olarak saptanmis, istanbul ilinde yapilan
bir calismada 162 bildirimin %60 1 hekim, %21,2 si hemsire
ve %8,9 u glivenlik gorevlisi olarak belirtilmistir (14,15).
Galismamizda glivenlik gorevlilerinin orani %5,7 (n:12) dir.
Toplam 212 beyaz kod bildiriminin %70,3 i (n:149) Covid
oncesi doneme ve %29,7 si (n:63) covid sonrasi déneme
aittir. Tum meslek gruplarinda bildirimde diisme goriliirken
glvenlik gorevlilerinin ugradiklari siddet %1,4 (n:3) den %4,2
(n:9) ye katlanarak artmistir. Bu durumun pandemi siiresince
hastanelere refakat¢i alinmamasinin ve ziyaretlerin
kisitlanmasinin  glivenlik gorevlileri ile hasta ve hasta
yakinlarini karsi karsiya getirmesi sonucu gelismis olabilecegi
gorislindeyiz.

Calismamiz verilerinde; siddet tiri en sik %72,2 (n:153) sozel
siddetti ve bu maruziyet en sik mesai saatlerini icerisinde
alan 08:00-16:00 saatleri igerisindeydi. 2012-2018 yillar
arasinda Saglik Bakanhgl’ na ait kurum ve kuruluslara ait
beyaz kod kayitlarinin incelendigi bir diger calismada toplam
9108 bildirimin %77,5 inin sozel siddet, %18,72 sinin ise sozel
ve fiziksel siddet birlikteliginin sonucu oldugu gérulmistir
(18).

Olay bildirimlerinin yapildig hastane alanlari
degerlendirildiginde olaylarin %32,5 (n:69) acil servis, %26,4
(n:56) kliniklerde gergeklesmisti. Acil saglik hizmeti sunan
saglk calisanlarina uygulanan siddetin arastirildigi bir meta
analizde acil ¢alisanlarinin %53-90 inin siddete maruz kaldigi
ve bu siddetin %21-82 oraninda soézel siddet igerdigi
gosterilmistir (16). Acil servislerde karsilasilan bu siddetin;
yogun calisma kosullari, kalabalk basvurular, kritik hasta
cesitliligi ve hayati risk iceren olaylar ile basvuran
bireylerdeki yogun stresin disa vurumu oldugunu
duslinmekteyiz. Acil serviste meydana gelen siddet olaylari
siklikla bildirilmez ve hem fiziksel hem de zihinsel travmaya
yol acar. Hasta yakinlari baslica saldirgan olmakla birlikte
hastanin kendisi de énemli etmendir (17). Saglk calisanlari
hastalarin siddete dogru tirmandigina dair ipuglarini tanimal
ve ajite hasta icin sedasyon seceneklerine hazirlikli olmahdir.
Hizli ve etkin tani ve tedavinin es zamanli ylrutildugu acil
servislerde bu siddeti dnlemek icin alinabilecek 6nlemler
arasinda mevzuat, fiziksel tasarim ve arttiriimis gtivenlik yer
alabilir

Belirtilen siddet nedenleri %44,3 (n:94) lik bir oran ile saglik
hizmeti alan/veren iletisimine yodnelik sebepler olarak
saptandi. Alinan saglk hizmetlerinden memnun olmama
durumu da bir diger belirtilen siddet nedenidir. Sunulan
saglik hizmetinin herhangi bir nedenle begenilmemesi ya da

Aygun ve ark.
yetersiz bulunma oranlari yapilan ¢alismalarda %10 ila %21
arasinda degismektedir (18). Memnuniyetsizlik durumuna
yonelik sebeplerin orani Covid oncesi %3,3 (n:7) iken
pandemi sonrasinda bu oran %4,2 (n:9) olarak
degerlendirildi.  Pandemi  silresince  yogun  hasta
basvurularinin, muayene ve tetkikler nedeniyle bekleme
sirelerindeki yogunluga bagl artisin ve hasta yatis ve
sevklerinde yasanan bekleme siirelerinin sonucu olabilecegi
goriisiindeyiz. Hasta ve saglk calisani arasinda iletisim;
yogun calisma kosullari, refakatci kabuliiniin olmadig hasta
bakim alanlari ve kisisel koruyucu ekipmanlar ile miidahale
etmek durumunda kalan saglk calisanlari nedeniyle
kesintiye ugramis ve uzlasi yolunda olumsuz etkilere sebep
olmus olabilir. Hastalar bu siregte alisilmisin disinda bir
ekipman ve kisitlamalar ile karsilasmis pandemi 6nlemleri
nedeniyle vyapilan kisitlamalar ile stres yonetimini
saglayamamis bu da siddet davranisini tetiklemis olabilir.
Calisanlarin  %47,6 (n:101) sina hukuki yardim aldig
gorilurken olaylarin adli stregleri incelendiginde bildirimi
yapilan 212 beyaz kod olayinin %49,5 (n:105) ine dava
acllmadigl ya da beyaz kod kapsami disinda birakildigi
gorilirken, %0,9 nun (n:2) hem para cezasi hem de
ertelemeli hapis cezasi ile sonuglandigi, %43,4 (inde de adli
sirecin devam ettigi kaydedildi. 2018 yil verilerini kapsayan
¢alismada adli para cezasi orani %55,4 iken hapis cezasi orani
%44,26 olarak hesaplandi (19).
Calismamiz verileri gostermistir ki toplam 212 beyaz kod
bildiriminin %70,3 i (n:149) Covid-19 6ncesi doneme aittir.
Bu oranlardaki dislsin topluma kazandirilan pandemi
bilinci ve saghk calisanlarina yonelik empati gelistirme yetisi
nedeniyle oldugu goérusiindeyiz. Toplum  pandemi
miicadelesinde saglk c¢alisanlarinin  yogun ¢alisma
kosullarina, ozverilerine tanik olmus ve olmasi gereken
anlayisi sergilemis olabilir.
Mevcut bildirimler g6z 6niinde bulunduruldugunda siddetin
pandemi déneminde de devam etmesi saglik personellerinin
tlim toplumlari derinden etkileyen bir krize yanit verirken bir
de siddetle karsi karsiya kaldiklarinin gostergesidir. Sonug
olarak, diinya capinda binlerce saglik calisani, Covid-19
hastaligina yakalanmis ve hayatini kaybetmistir (20). Bu
yasanan siddetin, saglk calisanlari ve ailelerinin pandemi
sirasinda yasadigl Covid-19 ile ilgili esi benzeri goériilmemis
stres ve tikenmisligi daha da kotllestirmesi muhtemeldir.
Acil servis calisanlarinin  Covid-19 salgini déneminde,
tikenmislik sendromunun incelendigi bir baska ¢alismada,
¢alisma alanlarinda kendilerini glivende hissetmemelerinin
etkili oldugu gosterilmistir (21).

Sonug

Saglk calisanlarina yonelik siddet glinimizde halen
toplumsal bir sorun olarak énemini sirdirmektedir. Siklikla
hastalarin saghk kuruluslarina basvurularinda karsilastiklari
gerek yogunluk gerekse randevu disi talepler ve prosediirler
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nedeniyle ortaya ¢ikmakta ve hasta ile saglk calisanini karsi
karsiya  getirmektedir. Pandemi sirecinde  saglik
¢alisanlarinin 6zverili tutumu ve yogun ¢alisma kosullan
toplum tarafindan daha goriilebilir hale gelmis ve beyaz kod
bildirimlerinde azalma ile kendini gbstermistir. Buna ragmen
saglik calisanina yonelik siddetin sona ermesi igin gerekli
onlemler ve siirdirilebilir saghk reformunun gelistirilmesi

halen gerekliligini siirdlirmektedir.

Kisithhklar

Calismamiza dair ilk kisithlik ¢alisma verilerimizin pandemi
siirecini kapsamasi nedeniyle hastane Covid-19 disi nedenli
basvuru sayimizdaki azalmadir. Ulke genelinde Covid-19'a
karsi alinan sokaga c¢ikma kisitlamasi ve elektif cerrahi
operasyonlara gegici slre ile ara verilmesi gibi onlemler
dolayisiyla hastane poliklinik basvurularimiz azalmistir.
Covid-19 iligkili bolumlerimizdeki ylksek hasta sayilarimiz
degerlendirildiginde bu azalma goz ardi edilebilir. ikinci bir
kisithhk da ¢alismamiz tek merkezde ve retrospektif olarak
yurutilmastir ve beyaz kod bildirimi yapilmis daha
sonrasinda uzlasma ile geri ¢ekilmis bildirimler ve beyaz kod
verilmeden vyasanan siddet olaylari verilerimize dahil
edilememistir.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

The Role of Diastolic Dysfunction in the Diagnosis and Treatment of Shock: The Rapid

Ultrasound for Shock and Hypotension Protocol with a Diastolic Parameter
Sok Tani ve Tedavisinde Diyastolik Disfonksiyonun Rolii: Diyastolik Yetmezlik Parametresiyle Birlikte Sok ve

Hipotansiyon igin Hizli Ultrason Protokolii
Adnan Yamanoglu?

ABSTRACT

Aim: Numerous bedside ultrasound protocols have been developed for
the evaluation of critically ill patients with bedside ultrasound. The most
widely known of these protocols is the "Rapid Ultrasound for Shock and
Hypotension (RUSH)" protocol. Diastolic dysfunction is the cause of nearly
half of left ventricular dysfunctions, but no ultrasound protocol includes
diastolic dysfunction. The aim of this study is to evaluate the contribution
of the addition of diastolic assessment to the RUSH protocol to the diagnosis
and treatment of critically ill patients.

Material and Methods: This prospective, observational study was
conducted in a tertiary training and research hospital emergency medicine
clinic critical care area for 1 year. Non-traumatic non-pregnant adult
patients with systolic blood pressure below 90 mmHg or shock index >1 with
signs of circulatory disorder were included in the study. Complaints, clinical
findings, and vital signs of all patients included in the study were recorded.
With the primary evaluation of the patients, the RUSH protocol was applied,
and the findings were recorded. All clinical, laboratory, imaging, and
consultation procedures of the patients, as well as the type of shock and its
treatment were planned. After the diagnosis of the patients, a second
cardiac ultrasound was performed maximum 2 hours later, and diastolic
parameters were evaluated and recorded. Whether there was a difference
between the diagnoses and treatments of the patients before and after the
diastolic parameters were measured, was compared with McNemar and
paired T test.

Results: A total of 69 patients with a mean age of 67 + 13 years were
included in the study, 54% of whom were females. Before the diastolic
parameters of the patients were evaluated, distributive shock was detected
in 20.3%, hypovolemic shock in 18.8%, obstructive-type shock in 8.7% and
mixed type shock in 40.6% of the patients and their treatment was arranged
accordingly. After evaluating the diastolic dysfunction parameters,
distributive shock was found in 15.9% of the patients, hypovolemic shock in
18.8%, obstructive-type shock in 5.7% and mixed type shock in 47.8%.
However, this change in diagnoses was not statistically significant (p=0.135).
On the other hand, the treatment plans were changed in a total of 13
patients by re-adjusting the volume status due to the determination of the
diastolic parameter in those patients, and the change was statistically
significant (p<0.001).

Conclusion: Evaluation of the diastolic parameters may not be
necessary in determining the shock type in patients with shock. However,
the evaluation of the diastolic parameters is effective in adjusting the
treatment and volume status of critically ill patients and may need to be
evaluated as soon as possible.

Keywords: Emergency medicine, echocardiography, heart failure,
bedside ultrasound, critical care
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Amag: Kritik hastalarin yatakbagi ultrasonla degerlendirilmesi igin gok
sayida yatakbasi ultrason protokoll gelistirilmistir. Bu protokollerden en
yaygin bilineni “Sok ve Hipotansiyon igin Hizli Ultrason protokoli: “Rapid
Ultrasound for Shock and Hypotension” (RUSH) protokoludir. Sol ventrikl
disfonksiyonlarinin yariya yakin nedenini diyastolik disfonksiyon igerir ve
higbir ultrason protokolu diyastolik disfonksiyon yer almamaktadir. Bu
galismanin  amaci RUSH protokoliine diyastolik degerlendirmenin
eklenmesinin kritik hastalarin tani ve tedavilerine katkilarini belirlemektir.

Gereg ve Yontemler: Prospektif gézlemsel olarak planlanan bu ¢alisma
1 yil boyunca Uglincti basamak bir egitim arastirma hastanesi acil tip klinigi
kritik bakim alaninda yuratilmustir. Calismaya dolasim bozuklugu bulgulari
olan, sistolik kan basinci 90 mmHg altinda veya sok indeksi >1 olan,
nontravmatik, gebe olmayan erigkin hastalar dahil edildi. Calismaya alinan
butiin hastalarin sikayetleri, klinik bulgular, vital bulgulari kaydedildi.
Hastalarin primer degerlendiriimesiyle beraber RUSH protokolii uygulandi
ve bulgulari kaydedildi. Hastalarin tiim klinik, laboratuvar, gérintiileme ve
konsultasyon islemleri ile sok tipi ve sok tedavisi planlandi. Hastalarin tani
almasini takiben maksimum 2 saat sonra ikinci defa kardiyak ultrason
yapilarak diyastolik parametreler degerlendirildi ve kaydedildi. Hastalarin
diyastolik parametreler bilinmeden 6nce ve sonraki tanilar ve tedavileri
arasinda fark olup olmadigi McNemar ve Eslestirilmis T testiile karsilagtirildi.

Bulgular: Calismaya yas ortalamasi 67+13 olan ve %54’U kadin olan
toplam 69 hasta dahil edildi. Hastalarin diyastolik parametreleri
degerlendiriimeden 6nce %20.3’Gnde distribltif tip sok, %18.8’inde
hipovolemik sok, %8.7’sinde obstriktif tip sok ve %40.6’sinda da miks tip
sok tespit edilerek bu yonde tedavileri diizenlendi. Diyastolik yetmezlik
parametreleri degerlendirildikten sonra hastalarin %15.9’unda distributif
tip sok %18.8’inde hipovolemik sok, %5.7'sinde obstriktif tip sok ve
%47.8'inde de miks tip sok tespit edildi ancak tanilarda meydana gelen bu
degisiklik istatistiksel olarak anlaml degildi (p=0.135). Tedaviler ise agirlikh
olarak hastalarda diyastolik kusurun tespit edilmesine bagh volim
durumunun yeniden ayarlanmasi seklinde degismis olup, toplam 13
hastanin tedavisinde degisiklik oldu ve bu degisiklik istatistiksel olarak
anlamli idi (p<0.001).

Sonug: Hastalarda sok tipinin belirlenmesinde diyastolik parametrenin
degerlendirilmesi gerekli olmayabilir. Ancak kritik hastalarin tedavi ve volim
durumlarinin ayarlanmasinda diyastolik parametrenin degerlendirilmesi
etkindir ve en kisa zamanda degerlendirilmesi gerekli olabilir.

Anahtar Kelimeler: Acil tip, ekokardiyografi, kalp yetmezligi, yatakbasi
ultrason, kritik hasta bakimi
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Introduction

Several bedside ultrasound protocols have been developed
for the diagnosis and management of treatment of patients
in shock, including focused assessment with transthoracic
echocardiography (1), bedside limited echocardiography by
emergency physicians (2), focused echocardiographic
evaluation in life support (3), and rapid ultrasound for shock
and hypotension (RUSH) (4). The best known and most
widely employed of these protocols is RUSH. This protocol
contains three main examination components for explaining
the cause of hypotension in critical patients, known as “the
tank”, “the pump”, and “the pipes”. “Tank” represents
volume status and involves evaluation of the presence of
fluid in the abdominal and thoracic compartment and
inferior vena cava (IVC) with ultrasound. “Pump” involves
evaluation of the heart that is responsible for the pump
function, while “pipes” involves evaluation of the aorta and
femoral veins, the main channels through which fluid is
transported. Evaluation of left ventricular systolic function
involves assessment of the chambers of the heart and
pericardial field. The aim of this evaluation is the rapid
detection of major pathologies capable of causing
hypotension and shock, such as left ventricular failure,
pulmonary embolism, and tamponade (5). The evaluation of
parameters capable of causing hypotension by impairing
perfusion, such as severe valvular pathologies and severe
diastolic dysfunction, by non-cardiology branches is still at
the research level (6) and is not included in cardiac
evaluation using the RUSH protocol.

Detailed evaluation of pathologies capable of causing
cardiac-related hypotension and shock involves a broad
spectrum (7). Several pathologies not evaluated in the classic
RUSH protocol can give rise to hypotension, such as
myocardial infarction, free wall rupture, severe valve failure,
papillary muscle rupture, and left ventricular diastolic
dysfunction. Acute decompensated heart failure, the most
common cardiac cause of shock, is most commonly due to
LV systolic or diastolic dysfunction, with or without
additional cardiac pathology, such as coronary artery disease
or valve abnormalities (8). Approximately 50% of all heart
failures are known to be diastolic heart failure (9). As in
systolic heart failure, causes such as irregular use of heart
failure medicine, hypertensive episodes, and infections may
cause decompensation in diastolic heart failures, leading to
perfusion dysfunction and hypotension (8). However, while
left ventricular systolic failure is assessed during cardiac
evaluation in the RUSH protocol, preserved ejection fraction
heart failure is not evaluated. This also suggests that at least
50% of patients in shock or with hypotension due to acute
heart failure may be overlooked. To the best of our
knowledge no study to date has investigated whether adding
the parameter of diastolic dysfunction to the RUSH protocol
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will contribute to the diagnosis and treatment of
hypotensive patients.
The purpose of this study was to evaluate whether the
addition of the diastolic dysfunction parameter to the RUSH
protocol will contribute to the diagnosis and treatment of
hypotensive patients.

Material and Methods

Study design and setting

This interventional study was performed during daily
working hours over a one-year period in the emergency
medicine clinics’ critical care area of an urban hospital with
residency training receiving 200,000 patients a year. The
critical care area where the study was conducted was
located within the emergency department, with a bed
capacity sufficient to permit vital monitoring of 16 patients,
with eight mechanical ventilators and two ultrasound
devices. Critical patients with vital instability presenting to
the emergency department for any reason are treated in this
area.

Local ethical committee approval (decision no. 2019-GOKAE-
0051) was received before the study commenced. Each
patient enrolled in the study, or a relative thereof, was
informed about the study in detail, and written consent to
participate was obtained.

Study Population

In accordance with the definition of shock (10), patients with
clinical signs of circulatory disorder and systolic blood
pressure <90 mmHg and/or a shock index >1 were
prospectively enrolled in the study. Patients aged under 18,
pregnant women, patients with trauma, patients referred
from another hospital and started on treatment with a
preliminary or definite diagnosis, or with pleural effusion or
acid in the abdomen associated with known chronic disease
were excluded.

Study protocol

Convenience sampling was used. The age, sex, vital findings,
presenting complaint and Glasgow Coma Scale score of
patients consenting to take part in the study were recorded.
Bedside ultrasound was performed concomitantly with
primary treatments. The RUSH protocol used to determine
the etiology in hypotensive patients was applied in all cases.
The bedside ultrasound findings were shared with the
physician responsible for care and added to the patients’
hospital files. Patients’ clinical findings, ultrasound findings,
additional test results, and consultation results were
combined for diagnosis, and emergency treatment was
initiated in the light of those data. Patients who completed
their emergency procedures then underwent a second
bedside ultrasound in no more than two hours and diastolic
pattern measurements were taken. These findings were also
shared with the physician responsible for care to follow for
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changes in the patient's diagnosis and treatment. Patients’
primary diagnoses, treatments, and consultation
requirements were recorded before and after diastolic
dysfunction measurements. Whether knowledge of the
diastolic dysfunction pattern would create a significant
difference in terms of diagnosis, treatment, and emergency
consultation requirements was evaluated by means of
statistical analysis.

Bedside ultrasonographic measurements

Sonographic evaluation was performed by a single physician
in our study team, who was not the patient's primary
physician, in accordance with the RUSH protocol. Bedside
ultrasound was performed by a single emergency medicine
specialist with eight years’ experience of RUSH protocol
measurements and with five years’ experience as an
instructor in the Emergency Medicine Association of Turkey
Ultrasound Study Group. For diastolic failure measurements,
the same emergency medicine specialist received 2-h
theoretical training and 8-h practical instruction involving 20
patients from a specialist cardiologist who had completed
formal training. Cardiac measurements were performed
with a GE Logiq A5 Ultrasound Machine 3.5-5 MHz sector
probe, abdominal evaluations using a Mindray M5
Ultrasound Machine 3.5-5 convex probe, and vascular and
pulmonary evaluation with a 7.5 MHz linear probe.

In line with the general consensus in the RUSH protocol (4),
cardiac, abdominal cavity (Morison’s pouch, the splenorenal
area, and pelvic area), aorta, IVC and jugular vein and lower
extremities deep veins measurement was performed,
together with evaluation of the pulmonary and pleural
cavities.

Diastolic failure measurements were performed using mitral
valve flow velocity and the anterior mitral annulus in line
with European Cardiology Society recommendations (11).
Grade 1 diastolic dysfunction was defined as an early
diastolic phase flow (E) / atrial contraction phase flow (A)
ratio < 1 in which E amplitude decreased and A amplitude
increased, characterized by prolongation of isovolumetric
relaxation time (IVRT) and deceleration time (DT), known as
relaxation impairment. Grade 2 diastolic dysfunction was
defined using the characteristics of decreased DT and
renormalized trans mitral flow known as a pseudo normal
pattern. Grade 3 diastolic dysfunction was defined through
the characteristics of E/A>2, with an increased E wavelength,
a decreased A wavelength, and shortened IVRT and DT,
known as the restrictive pattern (11).

Outcome measures

The primary outcome of the study was the diagnoses
responsible for shock. The secondary outcome was the
therapeutic protocol applied, and the tertiary outcome was
patients’ consultation requirements. The study then
investigated whether the addition of the diastolic
dysfunction parameter to the RUSH protocol applied to
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patients would produce any change in patients’ diagnoses,
treatments, and consultation requirements.

Statistical analysis

Descriptive statistics were expressed as frequency,
percentage, mean and standard deviation. Categorical
variables were expressed as numbers and percentages,
while numerical variables were expressed as mean plus
standard deviation. Continuous variables were tested for
normal distribution using histogram, kurtosis, and skewness
values, as well as the Shapiro-Wilks test. The McNemar test
was applied in the comparison of categorical variables in
dependent groups. The paired T test was used to compare
continuous variables between dependent groups. A p value
<0.05 was considered statistically significant. All statistical
analyses were conducted on SPSS 24.0 software, and all
calculations were made at a 95% confidence interval.

Results

One hundred ninety-eight patients meeting the inclusion
criteria during daily working hours over the one-year study
period and consenting to take part were enrolled in the
study. Twenty-two of these patients were excluded due to
trauma-related circulatory disorder, 47 due to having been
previously diagnosed or treated at another center, 31 due to
free fluid in the abdominal, pleural, or pericardial areas
resulting from known chronic diseases, and 29 due to having
inappropriate echogenicity for detailed echocardiographic
measurement. Sixty-nine patients, with a mean age 67 + 13
years, of whom 54% was women, were finally enrolled. A
workflow chartis shown in Figure 1. In the light of the clinical
findings, laboratory results, radiological imaging, the RUSH
protocol, and consultation procedures, a manifestation of
distributive shock was determined in 20% of the patients
included, hypovolemic shock in 19%, cardiogenic shock in
12%, obstructive shock in 9%, and mixed type shock in 40%.
Patients’ general characteristics, vital findings at
presentation, final diagnoses following the RUSH protocol
and radiological imaging are shown in Table 1.

At least Grade 1 diastolic dysfunction was determined in 24
patients. Severe diastolic dysfunction was present in 13 of
these. Eight of the patients with severe diastolic dysfunction
were in cardiogenic type shock, two were in obstructive
shock due to tamponade / pericarditis, and three were in
distributive shock. In addition, the severe diastolic
dysfunction manifestation in eight patients with cardiogenic
shock caused no change in shock classifications but changed
to mixed type in the other three patients in distributive
shock and two patients in obstructive shock. Cases in which
first shock classifications agreed with the clinical
manifestations after completion of the classic RUSH protocol
and emergency tests, and patients’ shock classifications
after the addition of the diastolic dysfunction parameter to
the RUSH protocol are shown in Table 2. McNemar Bowker
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analysis showed that this change occurring in the shock
classification through a knowledge of the patient’s diastolic
parameters was not statistically significant (p= 0.135).

The patients in the study population were started on
emergency treatment in the knowledge of the RUSH
protocol results in the context of emergency diagnosis and
treatment, but before diastolic measurements were
performed. Varying degrees of diastolic dysfunction were
determined in 24 patients following evaluation of diastolic
parameters. Whether this diastolic dysfunction would cause
a modification of the patients’ treatment was then
investigated. Eight patients with cardiogenic shock only and
two with obstructive shock were already receiving treatment
for heart failure, and the knowledge of diastolic dysfunction

Number of patients meeting
inclusion criteria { Patients excluded \
N:198 - Excluded because of
traumatic shock
N:22
- Excluded because they

were diagnosed or treated
from another center
N:47
- Excluded because of
known free fluid in the
abdomen, pleural or
pericardial area due to
chronic diseases
N:31
-Patients excluded because
of inappropriate
echogenicity
N:29

| —

Patients admitted to the study
N:69
Distributive Hypovolemi Card
shock shoc
N:13 N:8

Figure 1: Work Flow Chart

in these caused no change in their treatment. No diastolic
dysfunction was observed in any patient in the hypovolemic
shock group. However, treatment was modified in nine
patients with mixed type shock and four with distributive
shock. This modification took the form of slowing fluid
replacement and transitioning to controlled fluid
replacement in four patients with distributive shock,
because moderate-severe diastolic dysfunction was
detected in these patients. Therefore, fluid replacement for
hypotension was slowed and controlled. In addition, the
fluid given due to distributive shock in five of nine patients
with mixed type shock was slowed down due to the addition
of diastolic dysfunction, and diuretic therapy was added to
four of them whose volume status was evaluated as normal-
slightly high due to the addition of diastolic dysfunction.
After the modifications, the patients' vital signs improved
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clinically, and no worsening was observed in relation to the
treatment arranged in the clinic of any patient. This change
in the treatment regimens of 13 patients was statistically
significant according to the McNemar test (p< 0.001).

Values at the time

General characteristics and vital signs of admission
No. 69
Age years (mean = SD) 67 +13
Female n (%) 37 (54 %)
MAP (mmHg) (mean + SD) 61+10
Pulse rate (/minute) (mean + SD) 119+ 18
Respiratory rate (/minute) (mean + SD) 28+6
Medical history

Congestive Heart Failure n (%) 17 (24 %)
Diabetes Mellitus n (%) 30 (43 %)
Chronic Renal Failure n (%) 9 (12 %)
Hypertension 38 (55 %)
Chronic obstructive pulmonary disease n (%) 19 (27 %)
Cirrhosis 5(7 %)
End-Diagnosis

Pneumosepsis 15 (22 %)
Urosepsis 7 (10 %)
Pancreatitis 3(4 %)
Cholecystitis-cholangiosepsis 5(7 %)
Peritonitis 2(2%)
Gastroenteritis, nausea, vomiting and dehydration

due to malnutrition and diuretic overdose 15 (22 %)
Upper and lower gastrointestinal bleeding 7 (10 %)
Ruptured aortic aneurysm and aortoenteric fistula 3(4%)
Third space fluid loss due to intestinal obstruction,
hypoproteinemia, and cirrhosis 6 (8 %)
Anaphylaxis 1(1%)
Pulmonary  embolism, severe  pulmonary

hypertension severe valve stenosis 9 (13 %)
Acute heart failure (exacerbation of congestive

heart failure or acute coronary syndrome) 16 (23 %)
Tachyarrhythmia-bradyarrhythmia 6 (8 %)
Pericardial tamponade and pericarditis 2(2%)
Obstruction due to massive pleural effusion and

tension pneumothorax 3(4%)

Table 1. Demographic characteristics and vital signs of subjects
Patients’ diastolic dysfunction evaluations and treatment
modifications are shown in Table 3.

Discussion

Sixty-nine patients with circulatory disorder were included in
this study, and the RUSH protocol, one of the most widely
employed protocols, was employed as a bedside ultrasound
protocol at diagnosis. The main components of the RUSH
protocol in cardiac evaluation involve assessment of the
cardiac chambers, the pericardial area, and left ventricular
function (4). The principal aim with these parameters is to
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Shock Classification Pre-diastolic Post-diastolic P
assessment assessment
Distributive shock 14 (20.3%) 11 (15.9%)

Hypovolemic shock 13 (18.8%) 13 (18.8%)

Cardiogenic shock 8(11.6%) 8(11.6%) 0.135
Obstructive shock 6 (8.7%) 4 (5.7%)

Mixed type 28 (40.6%) 33 (47.8%)

Total 69 (100%) 69 (100%)

Table 2. Shock classifications of subjects before and after evaluation of
diastolic parameter
identify the main causes of shock, such as pulmonary
embolism causing dilatation in the right cardiac chambers,
tamponade, an obstructive pathology, and severe left-side
heart failure. However, it is important to remember that
approximately half of heart failures consist of diastolic
dysfunctions (9), and none of the existing bedside
ultrasound protocols assesses the diastolic dysfunction
parameters (12-16). To the best of our knowledge, this study
is the first to include this parameter in the evaluation of
critical patients with emergency ultrasound. The findings
revealed that knowing the diastolic parameter in shocked
patients caused no significant change in shock classification.
However, knowledge of that parameter caused a statistically
significant change in patients’ treatment, particularly in
terms of volume status adjustment. This shows that the
diastolic parameter may not be essential in determining the
pathology responsible for patients’ critical status and their
chock classification, but evaluating that parameter in the
shortest possible time is essential for volume status
adjustment in critical patients. The most common type of
shock in our study populations was mixed type, at 40%,
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followed by distributive shock at 20%. Distributive shock was
present in almost all the mixed type patients and was
combined with hypovolemic or cardiogenic shock. Thomas
et al.’s review of studies published over an approximately
30-year period reported that distributive shocks constituted
59-66% of all shock types, without mixed type being included
in the data (17). Among the other types of shock in the
present study, hypovolemic shock was present at a rate of
approximately 19%, cardiogenic shock at 12%, and
obstructive shock at approximately 9%. Thomas et al.
reported hypovolemic shock at 16-27%, cardiogenic shock at
13-16%, and obstructive shock at 1-2%. The data from the
present study are compatible with the statistical findings
reported by Thomas et al. and thus show that our study
population reflects the general population. We think that
the minor differences between our studies may derive from
mixed type shock being included in our classification and to
our exclusion of trauma patients. Cardiogenic shock patients
constituted 12% of our study population (Table 2), and
severe diastolic failure was determined in all these at
diastolic dysfunction evaluation (Table 3). However, the
diastolic dysfunction determined in these patients caused no
change in either their shock classifications or treatment. This
may be explained as follows: impairment in cardiac functions
is known to begin with diastolic dysfunction, and this is
already present in every patient with severe systolic
dysfunction (18-20). Therefore, every patient diagnosed
with cardiogenic shock due to severe systolic dysfunction
receives the requisite diuretic or positive inotropic therapy
for severe heart failure treatment. It was therefore not
surprising that a diastolic dysfunction identified in these
patients caused no change in their diagnosis or treatment.
This also suggests that diastolic dysfunction evaluation in
patients in cardiogenic shock may be unnecessary.

Pre-diastolic Diastolic failure

Shock Classification assessment N (%)
N (%)

Distributive shock 14 (20.3%) 5(7.2%)
Hypovolemic shock 13 (18.8%) 0 (0%)
Cardiogenic shock 8(11.6%) 8 (11.6%)
Obstructive shock 6 (8.7%) 2 (2.8%)
Mixed type 28 (40.6%) 9 (13%)
Total 69 (100%) 24 (34.7%)

Severe Treatment changes P
Diastolic failure N (%)
N (%)
3 (4.3%) 4(5.7%)
0 (0%) 0(0%)
8(11.5%) 0 (0%)
2(2.8%) 0 (0%) <0.001
0 (0%) 9 (13%)

13 (18.8 %) 13 (18.8%)

Table 3. Evaluation of the changes in the treatment of subjects because the diastolic failure
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Heart failure is a clinical diagnosis, and these patients are
primarily diagnosed through clinical evaluation such as the
Framingham criteria (21). The underlying cause of clinical
heart failure may be systolic dysfunction, diastolic
dysfunction, or a valvular pathology. All these causes present
with similar clinical manifestations, and it is not possible to
identify the underlying cause by clinical means, but is only
possible by echocardiographic evaluation. Critical patients
first present to the emergency department, and are first
evaluated by emergency physicians. Numerous ultrasound
protocols have been developed for the evaluation of
emergency and critical patients, and almost all include
cardiac evaluation (2, 12-13, 22). However, the cardiac
evaluations in these protocols have remained superficial,
and consist of crude ratios between cardiac chambers, left
ventricular systolic function, and tamponade. Although
valvular pathologies and diastolic dysfunction parameters
are valuable in terms of the ability to account for the existing
failure manifestations in these patients, these have not yet
been included in any of the protocols. Evaluation of these
parameters by emergency physicians requires a certain level
of experience and training, and there are studies showing
that the diastolic dysfunction parameter can be successfully
evaluated by emergency physicians with a short training
model (23-24). The addition of the diastolic dysfunction
parameter to these protocols may therefore be an easily
learned, useful, and effective method in organizing the
treatment of critical patients.

Limitations

The principal limitations of this study are its single-center
nature and relatively low patient number. In addition,
determining the main causes in shocked patients with
circulatory impairment may be complicated, particularly in
case of progressive shock. The involvement of
endocrinological shock in prolonged shock may make it
difficult to clearly identify the principal pathology
responsible for shock. In addition, acidosis may frequently
accompany the clinical manifestation in prolonged shock.
Accompanying profound acidosis may suppress cardiac
function, thus adding cardiogenic shock to the clinical
manifestation (25). The aim in this study was to exclude
patients with advanced shock by excluding cases referred
from external centers, thus avoiding this and similar
confusion.

Conclusion

No statistically significant change in hypotensive patients’
shock classifications was observed when evaluation of the
diastolic dysfunction parameter was added to the RUSH
protocol. However, diastolic dysfunction assessment did
result in a significant modification of the treatments of
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shocked patients. Therefore, although evaluation of diastolic
dysfunction may not be essential in determining the causes
of shock, it may play an important role in the management
of emergency treatments, particularly in the regulation of
fluid therapies. Further randomized, and controlled studies
with larger patient numbers are now needed to confirm this.
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Comparison of Predicting the Severity of Disease by Clinical and Radiological Scoring

Systems in Acute Pancreatitis

Akut Pankreatitte Klinik ve Radyolojik Skorlamalarin Hastaligin Siddetini Belirlemede Etkinliginin
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ABSTRACT

Aim: Acute pancreatitis (AP) is a frequent reason for
patient presentation in emergency department. It is hard to
assess objectively the grade of the disease due to a wide
range of clinical signs in terms of determination the need for
intensive care or surgical intervention. At this stage there is
not a unique, unified scoring system that determines the
severity of the disease. In this study we aimed to compare
clinically used AP scoring systems; Ranson, BISAP and
Balthazar (CTSI), SIRS to predict disease severity.

Material and Methods: In this study, AP patients that
were diagnosed by Atlanta criteria were analyzed
retrospectively. The clinical, laboratory and radiological
images and results of the patients were analyzed by using
the "first 24 hours Ranson", "BISAP" and SIRS scores. The
Balthazar scores were calculated from the CT reports
retrospectively.

Results: Age, respiratory rate and BUN values of the
patients with mortality were significantly higher than the
patients who survived, whereas diastolic blood pressure,
systolic BP blood pressure, SO2 and amylase values of the
patients with mortality were found to be significantly lower
than the patients who survived. When the 6 month mortality
prediction of prognostic scoring systems was examined, it
was found that the BISAP score could catch 94% of mortality
(95% Cl: 0.88-0.97), and the SIRS score could predict
mortality by 74.7% (95% Cl: 0,66-0,82).

Conclusion: Regarding the APs severity prediction, BISAP
and SIRS scores were more sensitive and specific in terms of
monthly and overall mortality in patients.
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Amag: Akut pankreatit (AP) acil servis hasta
basvurularinin dnemli nedenlerinden biridir. Cok cesitli klinik
belirtiler nedeniyle yogun bakim veya cerrahi midahale
ihtiyacinin  belirlenmesi agisindan hastaligin derecesini
objektif olarak degerlendirmek zordur. Su an, hastaligin
siddetini belirleyen mikemmel bir puanlama sistemi yoktur.
Bu calismada hastalik siddetini tahmin etmek igin klinik
olarak kullanilan AP skorlama sistemleri olan Ranson, BISAP
ve Balthazar (CTSI), SIRS skorlamalarini karsilastirmayi
amagladik.

Gereg¢ ve Yontemler: Bu calismada Atlanta kriterlerine
gore tani konulan AP hastalari retrospektif olarak incelendi.
Hastalarin  klinik, laboratuvar sonuglari ve radyolojik
goruntuleri kullanilarak "ilk 24 saat Ranson", "BISAP" ve SIRS
skorlari analiz edildi. Balthazar skorlari geriye donik olarak
BT raporlarindan hesaplandi.

Bulgular: Mortal seyreden hastalarin yas, solunum hizive
BUN degerleri, hayatta kalanlara gore anlamli olarak yiksek
bulunurken, mortalitesi olan hastalarin diyastolik kan
basinci, sistolik kan basinci, SO2 ve amilaz degerleri anlamli
olarak dusiik bulundu. Prognostik skorlama sistemlerinin 6
aylik mortalite tahmini incelendiginde BISAP skorunun
mortalitenin %94'Uni yakalayabildigi (%95 GA: 0.88-0.97),
SIRS skorunun mortaliteyi %74,7 (%95 Cl: 0,66-0,82)
ongorebildigi bulundu.

Sonug: Hastalarda AP siddeti tahmini ile ilgili olarak BISAP
ve SIRS skorlari aylik ve genel mortalite agisindan daha
duyarli ve spesifikti.

Anahtar Kelimeler: Akut pankreatit, BISAP, Balthazar, Ranson
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Comparison of Severity Scores in Acute Pancreatitis

Introduction

Acute pancreatitis progresses with different severity of
pathological changes, from edematous pancreatitis with a
mild course to necrotizing pancreatitis with a severe clinical
course. Therefore, the prognosis of the disease can show
quite variable prognosis. In severe pancreatitis, local or
systemic complications with high mortality can occur (1).
Due to the wide range of clinical findings of AP, it is difficult
to objectively evaluate the findings in grading the severity of
the disease (2). In addition, predicting the clinical severity of
the disease is important in determining and planning the
need for systemic antibiotics, intensive care or surgical
treatment. Many scoring systems have been developed for
this purpose until today. Ranson, APACHE-Il and Atlanta
criteria are the most commonly used and known scoring
systems (3-5). Today, newer scoring systems such as BISAP
are also used to predict mortality (6). Ranson Score is inable
to calculate total score at the time of admission to the
hospital so there is a need to wait until the end of 48 hours
for the final evaluation. Some clinicians tend to use a
radiological scoring system such as CT Severity Score (CTSI)
(Balthazar) (7).

In this study, it was aimed to compare the value of Ranson,
BISAP, SIRS and CTSl in predicting the severity of the disease.

Material and Methods
For this study, demographic, clinical, radiological and
laboratory data of patients aged> 18 years who were
diagnosed with acute pancreatitis and hospitalized in the
emergency department (ED) were prospectively collected
and these data were analyzed retrospectively. Approval was
obtained from the Marmara University Study Ethics
Committee (protocol number 09.2015.320/70737436-
050.06.04) for this study, and written consent was obtained
from all patients included in the study.
The sample calculation made over the area under the ROC
curve; when type 1 error (a error) is taken as 0.05 and type
2 error (error) is taken as 0.20, the area under the ROC curve
is considered 0.65 and the HO hypothesis is 0.50, and the
required sample number is 114. Assuming a loss probability
of 10%, 121 people are sufficient for universe
representation.
Patients>18 years of age who were diagnosed with AP in the
ED and underwent abdominal CT imaging were included in
our study. Among 138 patients, 9 patients were excluded
from the study due to incomplete recording of the data.
Eight patients were excluded from the study because CT
scans could not be completed due to various reasons. The
number of patients included in the study was 121.
Inclusion criterias were;

1. 218 years
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2.Meeting the clinical diagnostic criteria for acute
pancreatitis

3. Abdominal CT is present.

The following patient groups were not included in the
study:

1. Doesn’t sign the consent form,

2. Pregnant patients.
Atlanta criteria were used for the diagnosis of acute
pancreatitis (8).

e  Typical abdominal pain

e Anincrease in serum Amylase and \ or Lipase values

more than 3 times the upper limit of normal
e Detection of findings compatible with Acute
Pancreatitis in Computed Tomography

Patients with 2 or more of these findings were considered to
be diagnosed with AP. Demographic, clinical and laboratory
data of patients diagnosed with AP were recorded. The CT
scan indication was given by the doctor who made the
diagnosis. All of the CT scans were taken in our institution
with Siemens, 128 detector Definition AS (Siemens AG,
Germany) device. The radiologists who interpreted these CT
scans were unaware of the study and patient outcomes. For
every patient diagnosed with AP; age, gender, vital signs,
laboratory data, duration of hospitalization, duration of
intensive care unit (ICU), 1-month and 6 month mortality
were recorded. At the end of the study, using the clinical,
laboratory and radiological imaging of the patients, the "first
24 hour Ranson", BISAP, SIRS and Balthazar scores were
calculated retrospectively.
The severity of the disease was classified according to the
"Revised Atlanta Criteria" and the clinical outcomes of the
patients were determined through digital records (8). For
patient outcome; length of stay, length of stay in intensive
care unit, operation need and mortality rates were taken as
reference.
Statistical analysis were performed using Medcalc version
14.0 software. The conformity of the variables to normal
distribution was examined by visual (histogram and
probability graphs) and analytical methods (Kolmogorov-
Smirnov / Shapiro-Wilk tests). Descriptive analyzes were
given using mean, standard deviation and median for
normally distributed variables. Pearson's Chi-Square and
Fisher's Exact Tests on 2x2 eyes were compared. Bonferroni
correction and post-hoc analysis were performed in eyes
more than 2x2. In cases where the data did not show normal
distribution, groups of 2 were evaluated with the Mann
Whitney U test. In the study, ROC analysis was performed
and curves were drawn for the mortality prediction of
scoring systems. The situations where the p-value was less
than 0.05 were evaluated as statistically significant results.
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Results

Total 121 patients were included in our study. Age, vital
signs, biochemical data, length of stay of the patients are
shown in Table 1. When the physical findings of the patients
were examined; altered mental status was found in 7
patients (5.8%), pleural effusion in 11 patients (9.1%). In
addition, 5 patients were followed in the intensive care unit,
while the remaining 116 patients were followed in the
wards. Of the 121 patients, 4 died within the first month and
7 died within 6 months.

When the relationship between 6-month mortality and age,
vital signs and biochemical parameters were examined; age,
respiratory rate and BUN values of the patients with
mortality were significantly higher than the patients who
survived, and DBP, SBP, oxygen saturation and amylase
values were found to be significantly lower than the patients
who survived (Table 1).

When the relationship between altered consciousness,
presence of pleural effusion and 1- and 6-month mortality
was examined, although the 1-month mortality rate was
higher in patients with altered consciousness and pleural
effusion, the difference between them was not statistically
significant (p>0.05).

Aktas et al.
When the relationship between acute pancreatitis
prognostic scoring methods and 1-month mortality was
examined; it was found that Ranson classification did not
make a significant difference between survival groups in
terms of 1-month mortality (p>0.05), however, there are
significant statistical significance in terms of SIRS, BISAP and
CTSI scores(p<0.05) (Table 2).
When the predictions of 1- and 6-month mortality of
prognostic scoring methods are examined by ROC analysis, it
is seen that the best score is BISAP (Figure 1). It was found
that the BISAP score could catch 94% of mortality (95% Cl:
0.88-0.97), and the SIRS score could predict mortality by
74.7% (95% Cl: 0,66-0,82). Seven patients died in 6 months,
and three of them had a BISAP score of 4, three had a score
of 3, and one had a score of 2.
If the threshold value of the BISAP score was taken above 1,
it was found that it could predict all patients who died within
1 month (sensitivity 100%), but its specificity was found to
be slightly low (70.09%) . When the threshold value is above
2, the overall mortality sensitivity was 85.7% (95% Cl: 42.1-
99.6) and the specificity was 91.2% (95% Cl: 84.5-95.7) (AUC;
0.94) .

Total
(n:121)
mean +SD
Age 55,9 £ 16,6
DBP * 75,9+ 16,1
SBP* 129,9 + 26,2
Heart rate 85,4+ 15,6
Respiratory rate 19,2+3,1
Temperature 36,8+0,6
Saturation 97,1+1,3

Leucocyte count

13012,3 £5544,1

Glucose 157,7 £ 68,6
AST* 197,6 £ 197,0
ALT* 173,3+182,3
LDH* 436,1 £ 338,5
BUN* 18,3+12,9
Amilase 1269,0 £ 1223,0
Lipase 2302,7 £ 3092,5

Survival Exitus
(n:114) (n:7) p
mean +SD mean ¥SD
54,7 £16,1 75,7 12,4 0,001
76,7 £15,9 62,9 +16,7 0,027
131,4 £ 26,0 106,1 +17,5 0,006
84,9+ 15,5 94,0 £ 16,0 0,136
19,0+ 3,0 23,4+2,2 <0,001
36,8+0,6 37,0+£0,9 0,929
97,213 96,1+1,2 0,026
13121,8 £ 5460,0 11228,5 + 7024,6 0,357
155,7 £62,6 190,0 £ 139,0 0,991
201,3+201,3 136,4+ 94,4 0,693
178,3+185,9 92+£76,0 0,457
440,3 +345,9 366,9 +184,9 0,673
17,4+12,6 32,7+11,1 <0,001
1326,2 + 1232,2 336,9+491,0 0,010
2410,7 + 3148,5 543,9 + 865,5 0,053

*ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, LDH: Lactate dehydrogenase, SBP: Systolic blood pressure, DBP: Diastolic
blood pressure, BUN: Blood urea nitrogen, MAP: Mean arterial pressure

Table 1. The comparison of 6-month survival status and the age, laboratory findings, vital signs
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Mortality (1 month)

Survival Exitus
n % n % p'
()} 18  (15,4) 0 (,0)
1 37 (3L,6) 1 (25,0)
Ranson 2 35 (29,9) 2 (50,0) 0,875
3 17 (14,5) 1 (25,0)
4 (7,7) 0 (,0)
5 1 (,9) 0 (,0)
0 29 (24,8) 0 (,0)
1 37 (316) O (,0)
SIRS 2 32 (274 3 (75,0) 0,006
3 17  (145) 0 (,0)
a 2 (1,7) 1 (25,0)
0 41 (35,0) 0 (,0)
1 41 (35,0) 0 (,0)
BISAP 2 22 (18,8) 1 (25,0) 0,001
3 (6,8) 1 (25,0)
4 5 (4,3) 2 (50,0)
0 42 (35,9) 0 (,0)
1 23 (19,7) 2 (50,0)
2 23 (19,7) 0 (,0)
CTSI 3 21 (17,9) 0 (,0) 0,005
4 5 (4,3) 2 (50,0)
5 2 (1,7) 0 (,0)
6 1 (,9) 0 (,0)

"Fisher Freeman Halton Testi

Table 2. One-month mortality status according to prognostic
scoring methods

If the threshold value of the SIRS score was taken above 1, it
was found that it could predict all patients who died within
1 month (sensitivity 100%), but the specificity was found to
be low (56.41%). When the threshold value is above 1, the
overall mortality sensitivity was found to be 100% (95% Cl:
59.0-100.0) and the specificity was 57.89% (95% Cl: 48.3-
67.1) (AUC; O, 74).
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Discussion

In this study we found that BISAP and SIRS scores were more
sensitive and specific in terms of monthly and overall
mortality in patients. It has been one of the studies
supporting the low mortality prediction of Ranson
classification.
The mean screened
retrospectively was 55.90 + 16.60 years, and the average
length of stay was 7.33 + 6.10 (days). While 7 (5.80%) of the
patients included in our study died in 6 months, 4 (3.30%) of
them occurred within the first month. In Polishchuk et al

study from Israel, mean age was 60.70+ 19.80 years.

age of the AP patients we

Mortality was observed 4.30% of the cases (9).

When biochemical parameters and vital signs were
considered individually, a close relationship was found
between mortality and blood pressure, as well as,
respiratory rate (positive) and partial oxygen pressure
(negative) showed a statistical significance according to the
mortality status of the patients. In addition, it was observed
that the BUN level, another parameter of the BISAP score,
was significantly higher in mortal patients. In a study in
which Koutroumpakis et al. re-analyzed three independent
cohort studies post hoc, the increase in hematocrit and BUN
values at the time of admission were the parameters that
showed the most significant relationship in terms of
permanent organ damage and pancreatic necrosis (10). In
our study, although the hematocrit values were not included
in the study, consistent results were obtained in the BUN
parameter. In the study of Yang et al., the high BUN that
developed 48 hours after admission to the hospital was
found to be a significant indicator of the development of

permanent organ damage (11).

100 -
80

60 -

- EAA H
40 BISAP 0,940 0,026 | 0881-0975
CTS1 0.571 0,131 0,478 . 0,661
Ranson | 0662 0,0817 | 0,570-0,745
SIRS 0,747 00511 06500822
*DelLong et al_ 1988
20 * Bmomial exact
- BISAP
- CTSI
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0 20 40 60 80 100
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Figure 1. The ROC curve of 1(A)- and 6 (B)-month mortality of prognostic scoring methods
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In this study, 7 (5.80%) of the patients had change in
consciousness and 11 (9.10%) had pleural effusion. Although
the monthly and general mortality was higher in patients
with altered consciousness and plevral effusion, the
relationship between them was not found to be significant
due to the insufficiency of the sample. In the study of Heller
et al., pleural effusion in moderate pancreatitis was 8.60%,
while this increased to 84.20% in severe pancreatitis (12).
Although Heller et al. stated that pleural effusion is highly
significant with the severity of the disease, the relationship
with mortality and morbidity was not investigated. Gumaste
et al. found pleural effusion in 13.40% of patients with AP in
a retrospective study and stated that all pleural effusions
were resolved without any intervention (13).

Various classification systems are used to determine the
clinical severity and prognosis in acute pancreatitis. The
main ones are Ranson criteria, APACHE Il score, BISAP, SIRS,
Atlanta and Balthazar classifications (14). Mortality and
morbidity are mostly used as indicators of prognosis in AP.
In our study, one month and 6 month mortality were used as
prognosis indicators. Considering the threshold scores
determined by ROC curves in both mortality, the highest
sensitivity and specificity values belong to the BISAP scoring
system. Secondly, the mortality prediction of the SIRS score,
which is one of the parameters that already helps in the
calculation of the BISAP score, has been found to have high
sensitivity and specificity. In the studies of Papachristou et
al. investigating the relationship between BISAP, Ranson,
APACHE Il and CTSI scoring systems with organ failure,
complications and mortality in AP patients, the AUCs of
BISAP, Ranson, APACHE Il and CTSI scores in terms of
predicting severe acute pancreatitis were 0.81, 0.94, 0.78,
0.84 respectively (15). One of the seven patients who died
during the study had a BISAP score of 1, two of them had a
score of 2, and four had a score of 3 . Similarly, in our study,
seven patients died, and three of them had a BISAP score of
4, three had a score of 3, and one had a score of 2. In our
study, the AUCs of BISAP, Ranson, SIRS and CTSI scores in
terms of predicting overall mortality were 0.94, 0.66, 0.74
and 0.57 respectively. Although similar results were
obtained especially in the BISAP scoring system, the
prediction success of Ranson and CTSI scores was found to
be lower in our study. In Liu's study, CTSI, EPIC and BISAP
scores were significantly high in severe pancreatitis (16).
Although the CTSI score did not give very good results in
predicting prognosis in our study, many researchers stated
that this score gave consistent results (17-19). In a study by
Zhang et al. comparing the BISAP score in AP patients in the
Chinese population with the Ranson and APACHE Il scores,
the BISAP score was found to be significantly higher in
patients with mortality (p <0.001) (20).

Aktas et al.

Although our study is conducted on a sufficient sample, it
has some limitations, as the indication for CT was given by
another physician unaware from this study, it could not be
standardized. In addition, the fact that patients' additional
comorbidities were not taken into account. ED was crowded,
so missing values are present.

Conclusion

In conclusion mortality increased significantly as the SIRS,
BISAP and CTSI scores increased. It has been one of the
studies supporting the low mortality prediction of Ranson
classification.
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Akut Apandisit Tanisinda Alvarado ve RIPASA Skorlama Sistemlerinin Etkinliginin  Retrospektif
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ABSTRACT

Aim: The aim of this study is to examine the effectiveness of
Alvarado and RIPASA scores in patients who applied to the
emergency department and underwent appendectomy with the
diagnosis of acute appendicitis.

Material and Methods: This is a single-center, retrospective
study examining patients diagnosed with acute appendicitis. In our
study, the post-operative histopathological diagnosis of the
patients was accepted as the gold standard. The patients were
divided into two groups and the clinical scores of Alvarado and
RIPASA obtained during the initial examination were compared
between the two groups of patients.

Results: Of 125 patients who were operated with the diagnosis
of acute appendicitis; 81 (64.8%) were male and 44 (35.2%) were
female. Non-complicated appendicitis was diagnosed in 95 (76%) of
the patients, reactive lymphoid hyperplasia in 21 (16.8%), and
complicated appendicitis in 9 (7.2%). In the comparison between
both groups, when the ROC curve and the area under the curve of
Alvarado and RIPASA scores were evaluated, the RIPASA score was
AUC=0.811, while for Alvarado it was AUC=0.762. As the cut-off
value, the best value was determined as >7 in both scores. No
statistically significant difference was found in the comparison
between Alvarado and RIPASA scores.

Conclusion: The definitive diagnosis of acute appendicitis is
surgical emergency, which can be made histopathologically.
Various scoring systems should be used more frequently by
emergency physicians to ensure rapid and accurate diagnosis in the
emergency department. With the more frequent use of both
RIPASA and Alvarado scoring systems, the negative appendectomy
rate can be reduced.

Keywords: Acute appendicitis, Alvarado, RIPASA
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oz

Amag: Bu c¢alismanin amaci acil servise basvuran ve akut
apandisit tanisi ile apendektomi yapilan hastalarda Alvarado ve
RIPASA skorlarinin etkinligini incelemektir.

Gere¢ ve Yontemler: Akut apandisit tanisi alan hastalarin
incelendigi tek merkezli, retrospektif bir calisma olarak planlandi.
CGalismamizda, hastalarin post-operatif histopataolojik tanilari altin
standart kabul edilerek, hastalardan baslangic muayenelerinde
bakilan Alvarado ve RIPASA klinik skorlar ile karsilagtiriimasi
planlandi.

Bulgular: Akut apandisit tanisi ile opere edilen 125 hastanin;
81'i erkek (%64,8) 44’ kadindi (%35,2). Hastalarin 95’inde (%76)
non-komplike apandisit, 21’inde (%16,8) reaktif lenfoid hiperplazi,
9’unda (%7,2) komplike apandisit tanisi konulmustur. Alvarado ve
RIPASA skorlarinin  ROC egrisi ve egri altinda kalan alani
degerlendirildiginde RIPASA skoru AUC=0.811 iken Alvarado igin
AUC=0.762 idi. Cut-off deger olarak her iki skorda da en iyi deger >7
olarak belirlendi. Alvarado ve RIPASA skorlari arasindaki
karsilastirmada istatistiksel olarak anlamh bir fark bulunmadi.

Sonug: Akut apandisit kesin tanisi histopatolojik olarak
konulabilen bir cerrahi acildir. Hizli ve dogru teshisini saglamak igin
cesitli skorlama sistemleri acil hekimleri tarafindan daha sik
kullaniimahdir Acil serviste skorlama sistemleri tani koymada
faydali olup birbirlerine Gsttinlikleri bulunmamistir. Hem RIPASA
hem de Alvarado skorlama sistemlerinin daha sik kullanilmasi ile
negatif apendektomi orani azaltilabilir.
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Akut Apandisit Tanisinda Alvarado ve RIPASA Skorlari

Giris

Akut apandisit (AA) acil serviste gorilen yaygin karin agrisi
sebeplerinden birisidir. Ayrintilh bir klinik degerlendirme ve
laboratuvar sonuglari sonucunda varilan hizli ve dogru tani,
komplikasyonlari onemli oranda azaltacagi
disinulmektedir. Ancak hastalarin 6nemli bir kisminda AA’y!
taklit eden durumlarla karismasi dogru taniyi zorlastirabilir.
Ozellikle cocuklar, premenopozal kadinlar, yashlar ve baska
bir inflamatuar hastaligi olan kisilerde tani konulmasi zor
olabilir. Gegmis dénemde yapilan galismalarda fizik muayene
ve semptomlar yardimi ile konulan AA tanilari sonrasinda
hastalarin %20’sinde perforasyon ve %2-30 gibi yuksek
oranlarda da negatif laparotomi bildirilmistir (1,2). Son
yillarda acil serviste AA tanisinda yardimci olmasi amaci ile
oyka, fizik muayene, klinik 6zellik ve inflamatuar
parametreler kullanilarak olusturulan farkli skorlama
sistemleri kullaniimaktadir (3-5). Bu skorlama sistemlerinin
ilk degerlendirmeleri siklikla basarili olarak bildirilse de rutin
uygulamaya girmeleri pek de mimkin olmamistir (6,7).
Rutin uygulanmamalarinin sebebi de bu sistemlerin sonraki
calismalarda siklikla yetersiz olduklarinin veya beklenen
sonuglari vermediginin dislinilmesidir (8,9).

Tim skorlama sistemlerinin amaci negatif laparotomi ve
komplike apandisit oranlarini azaltmak, mortalite ve
morbiditeyi distrmektir. Acil serviste daha sik olarak
Alvarado ve Raja Isteri Pengiran Anak Saleha
Apandisit (RIPASA) skorlama sistemleri kullaniimaktadir. Bu
skorlamalara gére Alvarado skorlama sistemi icin 7 puan,
RIPASA skorlama sistemi igin 7,5 puan alan hastalarda AA
olasiligi ylksek olarak degerlendirilmektedir.

Calismamizin amaci, acil servisimize gelen ve akut apandisit
tanisi alan apendektomi yapilan hastalarda, Alvarado ve
RIPASA skorlarinin histopatolojik taniya gore prediktif
degerini tahmin etmektir.

Gereg ve Yontem

Bu calisma 1 Ocak 2019 — 1 Haziran 2019 tarihleri arasinda
acil servise karin agrisi sikayeti ile bagvurup akut apandisit
tanisi alan hastalarin incelendigi tek merkezli, retrospektif
bir ¢calisma olarak planlandi. Gerekli etik kurul onayi (Onay
No: 2022/43) alindiktan sonra; 1 Ocak 2019 ile 1 Haziran
2019 arasindaki sirede acil servis basvurulari hastane
kayitlarindan geriye doéniik olarak incelenmesi yapildi. 7 yas
alti hastalar, gebeler, acil serviste yapilan degerlendirme
sonrasi akut apandist tanisi konulup kendi istegiyle takip-
tedaviyi kabul etmeyen hastalar ile hasta gozlem
dosyalarinda eksiklik olan hastalar galisma disinda birakild.

Hastalarin demografik verileri, fizik muayene bulgulari,
ozellikli batin muayene bulgulari, biyokimyasal tetkikler,
bilgisayarli tomografi degerlendirmeleri, ultrasonografi
gorintilemeleri, Alvarado ve RIPASA klinik skorlari, hastane

Cetin ve ark.

yatis durumlari ve histopatolojik degerlendirmeye ait
patoloji raporlari incelendi. Calismamizda, hastalarin post-
operatif histopataolojik tanilari altin standart kabul edilerek,
hastalardan baslangic muayenelerinde bakilan Alvarado ve
RIPASA klinik skorlar ile karsilastirildi. Hastalar histopatolojik
siniflanmaya gore iki gruba ayrildi (komplike ve non-
komplike apandisit olan grup ile reaktif lenfoid hiperplazi
olan grup). Her iki grup hasta arasinda, baslangi¢
muayeneleri sirasinda bakilan Alvarado ve RIPASA klinik

skorlar karsilastirild. Alvarado ve RIPASA skorlama
sistemleri Tablo 1 ve 2’de verilmistir.
Puan
Semptomlar
Sag alt kadrana dogru gog eden karin agris1 1
Bulant1 ve kusma 1
Istahsizlik 1
Klinik bulgular
Sag alt kadranda hassasiyet 2
Rebound 1
Yiiksek ates 1
Laboratuvar bulgulan
Lokositoz 2
Formiilde sola kayma (nétrofil hakimiyeti) 1
Toplam Puan 10

Tablo 1. Alvarado skorlama sistemi

Verilerin normal dagilima uygunlugunun arastirilmasinda
Shapiro Wilk’s testinden yararlanildi. Siirekli veriler normal
dagihma uygunluguna gore Oedian [Interquartile aralik]
olarak verildi. Kategorik veriler ise ylizde (%) olarak verildi.
Normal dagihma uygunluk gostermeyen gruplarin
karsilastirilmasinda, Mann-Whitney U testi kullanilmistir.
Olusturulacak gapraz tablolarin analizinde Pearson Ki-Kare
analizleri  kullanilmistir.  Testlerin  prediktif — guclind
gostermede egri altinda kalan alan (AUC) ve reciever
operating characteristics (ROC) egrisinden yararlanilacaktir.
Analizlerin uygulanmasinda IBM SPSS Statistics 21.0 (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.) programindan
yararlanilmistir. istatistiksel dnemlilik icin p<0.05 degeri
kriter kabul edilmistir.

Bulgular

Calismamiza dahil etme ve hari¢ tutma kriterlerine gore
toplam 125 hastanin dahil edildi. Calismaya dahil edilen
hastalarin 81'i erkek (%64,8) 44 U kadindi (%35,2).
Hastalarin yas ortancasi 20 [14-36] idi. Apendektomi sonrasi
hastalarin histopatolojik sonuglarina goére, 95’inde (%76)
non-komplike apandisit, 21'inde (%16,8) reaktif lenfoid
hiperplazi, 9’unda (%7,2) komplike apandisit tanisi
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konulmustur. Hastalarin ~ gorintlileme  sonuglarina
bakildiginda 73'line (%58,4) ultrasonografi, 52’sine (%41,6)
abdomen bilgisayarli tomografi ile tani konulmustur. Tim

Puan
Demografik 6zellikleri
Kadin 0,5
Erkek 1
<40 yas 1
>40 yas 0,5
Semptomlar
Sag alt kadran agrisi 0,5
Sag alt kadrana dogru gog¢ eden karin agrisi 0,5
istahsizlik 1
Bulanti ve kusma 1
Semptomlarin siiresi <48 saat 1
Semptomlarin siiresi >48 saat 0,5
Klinik bulgular
Sag alt kadranda hassasiyet 1
Defans 2
Rebound 1
Rovsing bulgusu 2
39 °C >viicutta Olglilen ates >37 °C 1
Laboratuvar bulgulari
Beyaz hiicre sayisinin yikselmesi 1
Negatif idrar tahlili (idrarda kan, I6kosit ve bakteri olmamasi) 1
Ek ozellik
Yabanci uyruklu hasta 1
Toplam puan 17,5

Tablo 2. RIPASA (Raja Isteri Pengiran Anak Saleha Apandisit)

skorlama sistemi

hastalarin |6kosit sayl ortalamasi 13500 [10840-16700]
103/uL, noétrofil sayist 9930 [7120-14030]103/uL, CRP 1,04
[0,23-5,69] idi. Alvarado skor ortancasi 7 [5-8] iken RIPASA
ortancasi 10 [8-12] idi.

Histopatolojik olarak reaktif lenfoid hiperplazi belirlenen
hastalar ile akut apandisit saptanan hastalarin karsilastirmasi
yapildi. iki grup arasinda yas acisindan istatistiksel olarak fark
saptanmadi (p=0.143). Ancak reaktif lenfoid hiperplazi olan
grupta kadin cinsiyet orantisal olarak daha fazla idi. Lokosit,
notrofil, CRP, Alvarado skoru ve RIPASA skoru apandisit
saptanan hastalarda istatistiksel anlamli olarak yuksekti
(sirasiyla p=0.001, p<0.001, p=0.013, p<0.001, p<0.001)
(Tablo 3).

Her iki grup arasinda yapilan karsilastirmada Alvarado ve
RIPASA skorlarinin ROC egrisi ve egri altinda kalan alani
degerlendirildiginde RIPASA skoru icin AUC=0.811 iken,
Alvarado icin AUC=0.762 idi. Cut-off deger olarak her iki
skorda da en iyi deger 27 olarak belirlendi. Skorlarin
sensitivite, spesifite, pozitif likelihood ratio ve negatif
likelihood ratiolari Tablo 4’te verildi. Alvarado ve RIPASA

Cetin ve ark.
skorlarinin  kendi arasinda yapilan karsilastirmada ise
istatistiksel anlamli fark saptanmadi (p=0.266) (Sekil 1).

Apandisit (+) Apandisit (-) p
n=104 n=21
Yas, yil [CA] 20.0 15.0 0.143
[14.3-36.8] [12.0-34.5]
Kadin Cinsiyet, 32(30.8) 12 (57.1) 0.021
n(%)
Lokosit,103/uL[CA] 13770 10210 0.001
[11060-17818] [7390-13540]
N&trofil, 103/uL[CA] 10815 5620 <0.001
[8040-14460] [3435-7870]
CRP, birim [CA] 1.38 0.20 0.013
[0.33-6.28] [0.10-1.99]
Alvarado,[CA] 7.0 5.0 <0.001
[6.0-8.0] [4.0-6.5]
RIPASA, [CA] 10.3 6.5 <0.001
[8.5-12.5] [6.0-9.5]

CA: Ceyreklik araligi, CRP: C-Reaktif Protein, RIPASA:Raja Isteri Pengiran
Anak Saleha Apandisit

Tablo 3. Histopatolojik siniflamaya gore hastalarin
karsilastiriimasi

Tartisma

Acil serviste akut apandisit sik karsilagilan cerrahi acil
nedenlerden biridir. Akut apandisitin ayrici tanisinin
dogrulugunu arttirmak icin c¢esitli skorlama sistemleri
kullanilmaktadir. Apendektominin ne zaman yapilacagina
yalnizca klinik yaklasima gore karar verilmesi, %15-30 gibi
negatif apendektomiyle sonuglanabilir (10). Bu konuda
RIPASA ve Alvarado'nun yaygin olarak kullanildigi bir dizi
skorlama sistemi gelistirilmistir. Dey ve arkadaslari
tarafindan vyapilan bir c¢alismada Alvarado skoru igin
duyarhhk ve 06zgilliik sirasiyla %94,2 ve %70 olarak rapor
edilmistir (11). Geriye donk bir calismada, RIPASA skorunun
Asya popllasyonunda Alvarado skorundan (duyarhlik %59,
0zglilliik %23) daha iyi duyarlilik (%88) ve 6zglilliik (%67) elde
ettigi gosterilmistir. Bazi calismalar, akut apandisit tanisinda
RIPASA skorunun Alvarado skoruna gore ayirici tanida
UstlinlGginl gostermektedir (12). Baska bir ¢alismada da
RIPASA ve Alvarado skoru igin %93,2 ve %73,7'lik bir
duyarhhkla dogru taniya gidebilecegi rapor edildi.
Calismamizda Alvarado ve RIPASA skorlarinin kendi arasinda
yapilan karsilagtirmada anlamli fark saptanmadi. Ancak her
iki grup arasinda yapilan karsilastirma da Alvarado ve RIPASA
skorlarinin  ROC egrisi ve egri altinda kalan alani
degerlendirildiginde sirasiyla AUC=0.762 ve AUC=0.811
bulduk. Her iki skorlama sistemini histopatolojik siniflamaya
gore istatiksel olarak anlamh bulduk. Alvarado skorlama
sistemi bati toplumlarinda kullanildiklarinda iyi duyarliliga ve
ozglillige sahiptirler ancak Asya poplilasyonlari igin daha az
duyarhhga ve 6zgillige sahiptirler (13). Cerrahi acillerin ilk
nedeni olarak akut apandisit teghisinin dogrulugunu
arttirmak icin gelistirilen farkli skorlama sistemlerinin
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kullanimi kolay, ucuz ve non-invaziv bir yontemdir. Alvarado
skoru diinyada cok yaygin kullanilmakla birlikte, RIPASA
skorunun daha yiliksek ve duyarliiga sahip oldugu
gosterilmistir (14,15).

Bizim calismamizda da RIPASA skorunun duyarhhg ve
0zgllligu daha fazla bulunmus olup Alvarado’ya gore klinik

Alvarado=7 RIPASA>7
n=78 n=103
Sensitivite (% 95 GA) 70.2 (60.4-78.8)  92.3 (85.4-96.6)
Spesifite(% 95 GA) 76.2 (52.891.8)  52.4(29.8-74.3)
Pozitif LR (% 95 GA) 295 (1.36-6.40)  1.94 (1.23-3.05)
Negatif LR (% 95 GA) 0.39 (027-257)  0.15(0.07-0.32)
AUC 0.762 0.811

AUC: Egri altinda kalan alan, LR: Likeli hood ratio
Tablo 4.Alvarado ve RIPASA skorlarinin tanisal degerlilikleri

osiLuvIly

— Alvarado
— RIPASA

0 1 I I i I

0 20 40 60 80 100
100-Specificity

Sekil 1. Alvarado skoru ve RIPASA skorunun diagnostik gliclinin
karsilagtirmasi

olarak Ustiin olsa da istatistiksel olarak farkli degildi. AA
tanisinda laboratuvar tetkikleri, hastanin ayrintili anemnezi
ve fizik muayene bulgularina yardimci olmaktadir. Lokdsit ve
notrofil sayilari AA hastalarinda yapilan ¢alismalarda daha
yuksek gorilmistir. Bunun yaninda CRP yiksekligi de eslik
etmektedir (2). Calismamizda da I6kdsit sayisi, notrofil sayisi
ve CRP degerleri AA olan hasta grubunda, reaktif hiperplazi
olan hasta grubuna goére daha yliksek olarak gorulda.

Son 10 yilda apandisit tanisinda BT taramasi ile tanisal
gorintileme yaygin bir uygulama haline gelmistir. Bazi
merkezlerde slipheli apandisit ile basvuran hastalarin
%90'Indan fazlasi BT gorintilemeye tabi tutulur. Apandisit
tanisinda BT'nin duyarliligi ve 6zgilligi yiksektir ve negatif
apendektomi dizeyini 6nemli 6lglide azaltir. Alvarado ve
RIPASA skoru kullaniminin, BT goriintileme sonuglari ile
birlikte degerlendirilmesi daha dogru taniya gotirir (15,16).
Skorlama sistemlerinin birlikte kullanilmasi sayesinde
gorintileme ihtiyaglari daha iyi belirlenecek ve ek
radyasyon dozundan kaginilabilecektir. Yine de apandisit ile
birlikte olabilecek diger ayirici tanilar igin tomografi altin
standart goriintileme olarak kullanilmaya devam edecektir.

Cetin ve ark.
Kisithhklar
Calisma tek merkezli ve geriye donik bir calisma idi.
Pediatrik yas grubu dahil edilmis olsa da okul oncesi
cocuklarin ve bebeklerin degerlendirmesi yapilmamistir.
Hastalarin  timd  ayni  radyolojik  inceleme ile
degerlendirilmemis, bazi hastalarda sadece ultrasonografi
kullanilmistir. Daha fazla hasta sayisi ile daha detayli analizler
yapilacagi duslincesindeyiz.

Sonug

Mevcut calismaya goére AA'l olgulari 6n gormede RIPASA
skoru ve Alvarado skorunun birbirine  GstlnlGgi
bulanamamustir. Acil serviste AA 0On tanisi disinilen
hastalarda risk skorlamalari faydali olup, hastalarin ileri
gorintilemeleri yapilabilir. Bu konu ile ilgili farkh yas
gruplarinda ve farkh poptlasyonlarda daha fazla prospektif
randomize ¢alismaya ihtiya¢ duyulmaktadir.

Cikar Catismasi: Yazarlar g¢ikar catismasi beyan etmemistir.
Finansan Destek: Yazarlar finansal destek beyan etmemistir.

Yazar Katkisi: Tim yazarlar makalenin hazirlanmasinda esit
katkida bulunmustur.

Etik Onayi: Arastirma protokolii Lokal Klinik Arastirmalar Etik
Kurulu tarafindan 2022/43 sayr numarasi ile incelenerek
onaylanmistir. Yazarlar yayin ve arastirma etik kurallarini
takip ettigini beyan etmektedir.
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CASE REPORT / OLGU SUNUMU

Side Effect of Lamotrigine in the Emergency Department; Stevens-Johnson Syndrome
Acil Servise Lamotrijinin Yan Etkisi ile Basvuru; Stevens Johnson Sendromu

Sinan Eliacik?

ABSTRACT

Aim: Stevens Johnson Syndrome and Toxic Epidermal
Necrolysis (SJS/TEN) is a life-threatening mucocutaneous skin
reaction that usually develops against drugs, although there are
various factors in its etiology. In this case report, SIS due to
antiepileptic drug use will be briefly reviewed.

Case:20-year-old female patient was seen in the emergency
department with a generalized tonic-clonic seizure. With the
detailed anamnesis and laboratory findings obtained, the patient
was started lamothyrigine therapy. While the dose was titrated in
the treatment, treatment was stopped in the patient who
developed SJS, and a new antiepileptic drug was started.

Conclusion: SJS/TEN is the same disease spectrum with
different severity. They are classified according to the percentage
of skin detachment area. The pathogenesis of SIS/TEN is still
unclear and optimal treatment options are still controversial.

Keywords: Stevens Johnson Syndrome, toxic epidermal
necrolysis, lamotirigine
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oz

Amag: Stevens Johnson Sendromu ve Toksik Epidermal Nekroliz
(SJS/TEN), hayati tehdit edebilen, etiyolojisinde cesitli faktorler
olmakla birlikte genellikle ilaglara karsi gelisen mukokutanoz cilt
reaksiyonudur. Bu vaka sunumu ile anti-epileptik ilag kullanimina
bagl gelisen SIS kisaca gozden gegirilecektir.

Olgu: 20 yasinda kadin hasta jeneralize tonik klonik ndbet ile
acil serviste gorildia. Alinan ayrintii anamnez ve laboratuvar
bulgulariile hastaya lamotirijin tedavisi baslandi. Tedavide doz titre
edilirken SJS gelisen hastada tedavi kesilerek yeni anti-epileptik ilag
baslandi.

Sonug: SJS/TEN farkli siddette olan ayni hastalik spektrumudur.
Cilt dekolmani alaninin yiizdesine gére siniflanirlar. SJS/TEN’in
patogenezi hala belirsizdir ve optimal tedavi segenekleri
tartismalidir. Etiyolojide sikga ilaglar sorumlu tutulmaktadir.

Anahtar Kelimeler: Stevens Johnson Sendromu, toksik
epidermal nekroliz, lamotirijin
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Introduction

Stevens-Johnson syndrome and toxic epidermal necrolysis
(SIS/TEN) are life-threatening diseases characterized by
detachment of the epidermis and mucosal membranes.
SJS/TEN are on the same spectrum of diseases with different
severities. They are classified by the percentage of the skin
detachment area. The pathogenesis of SIJS/TEN is still
unclear and optimal therapeutic options for SIS/TEN
are controversial (1). This case is about a young girl who had
lamotrigine induced Stevens-Johnson syndrome.

Case Report

The 20-year-old female patient had been diagnosed with
idiopathic generalized epilepsy. Antiepileptic treatment of
the patient who was under valproic acid treatment until
three years ago had been discontinued in a controlled
manner because she did not have seizures. However, the
patient had applied to the emergency department with
generalized tonic-clonic seizures lasting longer than five
minutes, which occurred three times in the last two weeks.
No pathological finding was detected in brain magnetic
resonance imaging. We investigated possible causes of
seizures. In electroencephalography, generalized theta form
sharp slow-wave activity was observed at frequent intervals
with a period of one second. Lamotrigine was started int his
patients instead of valproic acid treatment due to potential
side effects. While the treatment was increased by titration
starting with the dose of 50 mg, the patient applied to the
emergency department due to widespread rashes all over
the body with a dose of 100 mg 2x1. We learned that
erythematous maculopapular eruptions started on the face
and rapidly spread to the whole body (figure 1,2). The rash
appeared approximately one week after the start of the drug
when the dose was increased to 2x100 milligrams. The
patient did not report any other symptoms accompanying
the rashes. Her neurological examination was within normal
limits and the rashes had covered about 10-30% of her body.
With the current clinical appearance, SIS was diagnosed.
Lamotrigine therapy was discontinued, and symptomatic
therapy was innitiated. The rash started to regress the day
after drug discontinuation. In symptomatic treatment, the
patient was advised to drink plenty of fluids, nutritional
support, and protection from possible infectious diseases.
Due to epileptic seizures, her treatment was continued with
levetiracetam.

Figure 1&2: erythematous maculopapular eruptions

Eliacik
Written informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

Discussion

The main feature of SIS and TEN is severe damage to the skin
and mucosal membranes, complicated by fever. In scientific
literature, some studies reported incidence between 1-7 per
million for SIS and 0.4 to 1.5 per million for TEN. In Europe
and the United States, SJS is diagnosed when less than 10%
of the body surface area is affected, SJS/TEN overlap when
10-30% is affected, and TEN when 30% or more is affected
(2,3). The most common cause of SIS is drug use. SIS/ TEN is
widely associated with anticonvulsants as well as antibiotics
and NSAIDs. Due to hormonal factors, drug skin reactions
related to anticonvulsants have been reported more in
women than in men (4). Consistent with the literature, the
rash in the female case had begun with the use of
anticonvulsant drugs. Considering the physical examination
findings and the area covered by the rash, a diagnosis of SJS
was diagnosed. A study conducted in Japan in 2021,
supporting previous studies had found that more cases of
SJS/ TEN were observed with the use of carbamazepine and
lamotrigine. In cases where antiepileptic has been started,
care should be taken in terms of SIS/TEN for the first 90 days
and patients should be warned about this (5). Various factors
have been blamed for the development of Stevens-Johnson
syndrome with medications. The triggering factor is that the
drug or its metabolites act as haptens and bind to the
keratinocyte surface and turn them into antigens. Drug-
specific CD8(+) T cells activate caspase enzymes via Fas/FasL
or perforin/granzyme B pathway, keratinocyte apoptosis is
triggered, extensive epidermis damage occurs. In cases of
SIS and TEN, the increase in proinflammatory cytokines such
as TNF-q, IL-6, IL-8, IL-13 also plays a role in the damage (6).
These proinflammatory cytokine values were not examined
in this patient.

Lamotrigine is a phenyltriazine derivative from the group of
folic acid antagonists. Its main effect is voltage-dependent
sodium channel blockade (7). Side effects are more
common, especially when used with valproate. Valproic acid
reduces the metabolism of lamotrigine, increasing the
plasma half-life by up to 60 hours. Skin rash insidance
increases when these two drugs are used together (8).
Although it is necessary to be more careful in the combined
use of these two drugs, SIS had been observed as a side
effect in monotherapy, too as in our patient.

The severity of the disease and the quality of the health care
provided determine the prognosis of the disease and the
mortality rate. The mortality rate is less than 5% in SJS; It is
30% in TEN (9). The most important steps of treatment are
early diagnosis and immediate discontinuation of suspicious
drugs. Supportive therapy consists of fluid and electrolyte
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replacement, nutritional support, wound care, and
prevention of sepsis, which is the most important cause of
mortality (10). Rapid withdrawal of the culprit drug and
intensive supportive care are the basis of treatment for
SJS/TEN. The use of systemic corticosteroids and IVIG is still
controversial. However, recently, there has been an
increasing number of studies suggesting the efficacy of
cyclosporine or TNF-a inhibitors (1). The first goal of
treatment is to eliminate the factor that plays a role in the
etiology. A decrease in rashes was observed in my patient
with the discontinuation of lamotrigine therapy. By the end
of about the sixth day, the rashe has completely
disappeared.

Conclusion

SJS/TEN is a severe disease that has a high mortality rate.
SIS/TEN is a drug side effect that should be kept in mind,
especially in patients who have just started antiepileptic
therapy. In addition to discontinuation of the etiological
drug, neurology opinion should be obtained for the new
antiepileptic drug to be administered.
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Blunt Renal Trauma: A Case Report
Kiint Renal Travma: Bir Olgu Sunumu

CASE REPORT / OLGU SUNUMU

Mehmet Berk Eying!™, inan Beydillit™, Fevzi Yilmaz!™, Engin Deniz Arslan?

ABSTRACT

Aim: The ratio of renal traumas among all abdominal traumas
is undeniable. With the developing technology, the non-operative
approach took place of the operative interventions in the
management of renal trauma. In this paper, we compiled a short
review about renal trauma and its management based on a patient
who was admitted to the emergency department with post-
traumatic hematuria.

Case: A 29-year-old man is admitted to the emergency
department with a complaint of bloody urine and left flank pain.
Medical history revealed that he fell down from a height of 1 meter
2 days ago. Left costa-vertebral angle (CVA) tenderness was
positive on physical examination. Erythrocyte (1263 P/HPF) and
Leukocyte (56 P/HPF) counts were elevated in urinalysis. The
patient underwent contrast-enhanced abdominal computed
tomography (CT) scan to rule-out kidney injury and left kidney
contusion and perirenal hematoma that was in accordance with
grade 2 renal injury was detected. No intervention was not
considered for the patient, he was admitted to the ward, and he
was discharged after an uneventful hospital stay.

Conclusion: The incidence of kidney injuries is higher in the
young population aged between 31 and 38 years and men account
for 72-93% of these cases. Blunt renal injuries, accounting for 71-
95 % of renal trauma cases, are more common than penetrating
injuries. Motor vehicle accidents are the main cause of blunt
trauma, followed by falls, sports, and pedestrian accidents. Up to
95% of blunt renal injuries are minor and treated conservatively as
in our case. Currently, conservative management is the preferred
therapeutic modality in hemodynamically stable patients with low-
grade kidney injury.

Keywords: Renal injury, hematuria, blunt trauma
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oz

Amag: Batin yaralanmalarinin iginde bobrek yaralanmalari goz
ardi edilemeyecek sikliktadir. Gelisen teknolojiyle birlikte bobrek
yaralanmasinin ydnetiminde cerrahi olmayan yaklasim cerrahi
yonetimin yerini almistir. Bu yazida acil servise post travmatik
hematdri ile basvuran olguya dayanarak bobrek yaralanmasi ve
yonetimini kisaca gozden gegirdik.

Olgu: Yirmi dokuz yasinda erkek hasta, kanli idrar ve sol yan
agrisi sikayeti ile acil servise basvurdu. Oykiisiinde 2 giin énce 1
metre ylkseklikten dustigi bilgisi 6grenildi. Fizik muayenede sol
kosta-vertebral agi (SVA) hassasiyeti pozitifti. Tam idrar tahlilinde
eritrosit (1263 P/HPF) ve Lokosit (56 P/HPF) sayilari yikseldi.
Hastaya bobrek hasari ekarte etmek igin kontrasth karin bilgisayarh
tomografisi (BT) ¢ekildi ve sol bobrek kontiizyonu ve evre 2 bébrek
hasarina uygun perirenal hematom saptandi. Hastaya herhangi bir
cerrahi midahale dusiinilmedi, servise alindi ve sorunsuz bir
hastanede yatis sonrasi taburcu edildi.

Sonug: Bobrek yaralanmalarinin insidansi 31-38 yas arasi geng
nufusta daha fazladir ve bu olgularin %72-93'Unu erkekler
olusturmaktadir. Renal travma vakalarinin %71-95'ini olusturan
kint renal yaralanmalar penetran yaralanmalardan daha yaygindir.
Klnt travmalarin baslica nedeni motorlu tasit kazalari olup, bunu
diismeler, spor ve yaya kazalari izlemektedir. %95'e varan kint
bobrek yaralanmalari minor yaralanmalar olup bizim olgumuzda
oldugu gibi konservatif olarak tedavi edilir. Dlsiik dereceli bobrek
hasari olan hemodinamik olarak stabil hastalarda su anda
konservatif tedavi tercih edilen tedavi yontemidir.

Anahtar Kelimeler: Renal yaralanma, hematiiri, kiint travma
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Blunt Renal Trauma

Introduction

Trauma is considered as a global health problem. When all
abdominal traumas are examined, urinary tract injuries are
seen in 10 percent (1). Kidney injuries are the most common
injuries among urinary tract injuries and among all traumas,
kidney injuries take place between 1-5% on average (2,3).

Case Report

A 29-year-old man is admitted to the emergency department
with a complaint of bloody urine and left flank pain. He had
no chronic disorder, and he didn't take any medication. He
did not describe dysuria or reduced urine output. When
questioned, he said he fell down from a height of 1 meter 2
days ago. He was conscious, oriented, cooperative and his
general condition was good. The patient's vital signs on
arrival were within normal limits. His physical examination
was unremarkable except for left costa-vertebral angle
(CVA) tenderness. Leukocytosis was determined on the
complete blood count (WBC:12.2 K/ulL). Hemoglobin level
was in normal limits and so was creatinine, blood urea
nitrogen, glomerular filtration rate, International
Normalizing Ratio (INR), prothrombin time (PT), and
activated prothrombin time (aPTT). Erythrocyte (1263
P/HPF) and Leukocyte (56 P/HPF) counts were elevated in
urinalysis. The patient underwent a contrast-enhanced
abdominal computed tomography (CT) scan to rule-out
kidney injury. On CT, left kidney contusion and perirenal
hematoma that was in accordance with grade 2 renal injury
(Figure 1-2) were detected. Any intervention was not
considered for the patient, he was admitted to the ward, and
he was discharged after an uneventful hospital stay. Written
informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

< ‘ P Y

Figure 1: Coronal view. Black arrow indicating renal contusion and
perirenal hematoma at the inferior pole of the right kidney.

Figure 2: Sagittal view. Black arrow indicating renal contusion and
perirenal hematoma of right kidney.

Discussion

The incidence of kidney injuries is higher in the young
population aged between 31 and 38 years. Men account for
72-93% of these cases. Blunt renal injuries, accounting for
71-95 percent of renal trauma cases, are more common than
penetrating injuries (3,4). Motor vehicle accidents are the

Eyinc et al.
main cause of blunt trauma, followed by falls, sports, and
pedestrian accidents (5,6). The kidneys are encircled by
gerota fascia and fixed by ureter and vascular pedicles that
exhibit a semi-mobile structure. Because of this poor
fixation, kidneys are vulnerable to deceleration injuries
leading to shearing forces resulting in organ laceration. We
believe that the same mechanism effected our patient
causing kidney contusion. Although the delayed
presentation of hematuria may also be seen in arteriovenous
fistulas, we did not detect any other injuries (7).

During the physical examination, special attention should be
paid to symptoms suggestive of kidney injury such as gross
hematuria, flank hematoma, flank ecchymoses and
tenderness, pelvic pain, rib fractures, rebound tenderness
(3,4,8-10). Laboratory tests should include standard trauma
labs such as urine analysis, complete blood count,
biochemistry panel including kidney function tests to detect
hematuria and renal function (4,10). Between 80% and 95%
of major kidney injuries in adults are manifested by
hematuria (6,8). Although it is well known that the degree of
hematuria does not correlate with the severity of the injury,
the presence and increasing amount of blood in the urine are
associated with a significantly higher risk for renal injury
(11,12). On the other hand, microscopic hematuria on its
own is not an absolute indication for kidney imaging. It's
accepted that clinically important urinary tract damage
doesn't occur in the absence of shock or gross hematuria
(13). Imaging techniques should be used in patients with
gross hematuria (8). Although Focused Abdominal
Sonography for Trauma (FAST) examination is the first step
to detect abdominal free fluid indicating hemorrhage;
computed tomography (CT) with intravenous contrast is the
preferred imaging technique in blunt trauma to evaluate
intrabdominal and retroperitoneal injuries in stable patients.
Also, a renal arteriogram should be done in case of
suspected arterial injury (7,14).

In the management of renal trauma, mortality is avoided
through bleeding control, nephron preservation, and the
prevention of complications. Due to advances in
tomography and angioembolization techniques, most
traumatic kidney injuries are managed non-operatively
(3,4,10). According to American Association for Trauma
Surgery classification system conservative treatment
approach is preferred in Grade 1 -2 and hemodynamically
stable Grade 3-4 renal injuries. Expanding hematoma or
active hemorrhage suggests the possibility of high-grade
renal injury (4,10). Angiography and selective renal arterial
embolization to control renal bleeding and arteriovenous
fistulas can be alternatives to operative management (15).
In addition, a non-operative approach with active
monitoring was adopted in the presence of hemodynamical
stability in Grade 4 -5 cases. Studies have shown that non-
operative management provides approximately 84-100%
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kidney preservation (4,10,16,17). Up to 95% of blunt renal
injuries are minor and treated conservatively as in our case
(18). Kidney injury that does not respond to resuscitative
measures and patients who are hemodynamically unstable,
bleeding that causes continuous red blood cell transfusion
requires operative management (10).

Conclusion

Renal trauma has unique anatomical properties and the
approach to the diagnosis and management of renal trauma
continues to evolve. Currently, conservative management is
the preferred therapeutic modality in hemodynamically
stable patients with low-grade kidney injury.
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Methyl Alcohol Intoxications
Metil Alkol Zehirlenmeleri
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ABSTRACT

All over the world, toxic disasters related to methyl alcohol
have caused many deaths in the form of occasional epidemics. In
our country, cases of methyl alcohol poisoning due to the
consumption of illegal beverages, which are made to obtain low-
cost drinks from time to time, are encountered with an increasing
frequency in emergency services. In the treatment, besides the
early emergency admission of the patients, it is very important to
distinguish them from the other patients who apply for an ordinary
ethyl alcohol intake, in other words, early diagnosis. In addition to
these parameters, emergency access to resources such as
hemodialysis is the keystone of treatment for the patient to be
treated effectively.

We aim to discuss the clinical findings and treatment methods
of this poisoning, in which early diagnosis and treatment are life-
saving, in the light of current literature.
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metabolic acidosis
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Tim dinyada, metil alkole bagl toksik felaketler, ara ara
epidemi seklinde pek ¢ok 6liime sebebiyet vermistir. Ulkemizde de,
donem donem, disiik maliyetli icki elde edebilmek igin yapilan,
yasadisi iceceklerin tiiketilmesine bagli metil alkol zehirlenmesi
vakalarina, acil servislerde maalesef giderek artan siklikta
rastlanilmaktadir. Tedavide, hastalarin erken acil basvurusunun
yaninda, siradan bir etil alkol alimi nedeniyle basvuran diger
hastalardan ayirimi, yani erken tanisi, olduk¢a oOnemlidir. Bu
parametrelerin yanisira hastanin etkin tedavi edilebilmesi igin,
hemodiyaliz gibi kaynaklara acil ulasim da tedavinin kilit tasini
olusturmaktadir.

Bu nedenle yazimizda, metil alkol zehirlenmelerinin acil
servislerde erken tespiti, ayirici tanisi, antidot tedavisi, hemodiyaliz
endikasyonlari ve bu konudaki kaynaklarimizin yeterliligi giincel
literatir egliginde tartisilacaktir.
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Metil Alkol

Giris

Metil alkol 6zellikle son yillarda yasa disi icki yapiminda
kullanilan, tuketildigi zaman ¢ok ciddi zehirlenme tablosuna
yol acarak 6liime sebebiyet verebilen toksik bir alkol tiirtdur.
Tarihte ilk defa eski misirda mumyalama igin kullanildigi
bilinmektedir. Metil alkol odun kémiriinden damitilarak
elde edilir(1). Cozlici etkisi nedeniyle endistriyel olarak
ozellikle kuru temizleme, otomotiv, yakit vb. sektorlerde
yaygin olarak kullanildigi icin yasal satisi yapilabilmektedir.
Renksiz, kokusuz bir madde olan metil alkoliin oral yolla
alimlarinda, maalesef etil alkolden ayirt edilmesi mimkiin
degildir. Bu nedenle 6zellikle kagak icki yapiminda, maliyeti
etil alkole gore ucuz oldugu icin kullanilabilmektedir. Son
yillarda yasadisi olarak Uretilen, kagak icki tiketimine bagli
metil alkol zehirlenmelerine, acil servislerde giderek artan
sikhkta karsilasilmaktadir. Nadiren de kolonya, ispirto,
dezenfektan maddeler vb. ya da sanayide kazara oral
alimlarina rastlanilmaktadir. inhalasyonla ya da dermal yolla
da zehirlenme yapabilecegi bildirilmistir.

Bu zehirlenmede, hastalarin acil servise erken basvurmasi,
erken tani konulmasi ve etkin antidot tedavisinin yanisira,
gerekli hastalara hemodiyaliz uygulamasi hayat kurtarici
olmaktadir. Toplumun bilinglendirilmesi ve ozellikle
hekimlerin metil alkol zehirlenmesi konusunda erken klinik
tani koydurucu bulgularin bilinmesi, ¢cogu acil serviste hasta
basi metil alkol diizeyi olgilemediginden dolayr oldukca
onem arz etmektedir. Bu nedenle yazimizda, 6zellikle acil
hekimleri icin, metil alkoliin klinik siphe, tani ve tedavisine
yonelik gtincel literatir bilgilerini derlemeyi amagladik.

Toksik Madde Ozellikleri ve Etki Mekanizmasi

Metil alkol oral yolla, inhalasyon veya cilt yoluyla emilebilen
bir maddedir. Farkli yollardan maruziyetlerle bildirilmis agir
zehirlenme vakalari mevcuttur(2,3). Viicuda disaridan alinan
metanoliin 8-10 ml’si bile toksiktir. Yaklasik 25-30 ml kalici
korlige neden olabilecek zehirlenme tablosuna yol agabilir,
1 ml/kg ya da 100 ml metanol alimi ise 6limculdar. Metil
alkol oral yolla alindiginda, mide mukozasindan ¢ok hizli bir
sekilde emilmekte ve plazma pik konsantrasyonuna yaklasik
30-60 dakika igerisinde ulagsmaktadir(4). Metanol, 32 dalton
agiriginda suda c¢oziinen, proteinlere baglanmayan bir
bilesiktir. Dagilim hacmi ise 0,6 vd/kg olup, endojen klirensi
0,7 ml/kg/dk’dir(5,6).

Metil alkol, alkol dehidrogenaz (ADH) ile enzimatik
reaksiyona girerek formaldehite donlismektedir. Olusan
formaldehit, aldehit dehidrogenaz (ALDH) tarafindan formik
aside metabolize edilmektedir(7) (Sekil-1). Formik asit ise
folik asiti kofaktor olarak kullanarak karbondioksit ve suya
doniiserek metanoliin metabolizasyonu tamamlanir.

B Hepatik ADH ? ALDH, Katalaz ? F-THF-s

H-CI-O~H A 7o\ COz + H20
H H H H OH

Metanol Formaldehit Formik Asit

Inhibitor

Fomepizol
Etanol

Sekil .1 Metanol metabolizmasi

Metanol zehirlenmesine bagh klinik bulgu ve belirtiler,
maruziyet sekli, miktari, antidotu olan etanol ile birlikte
alinmasina bagl olarak, 40 dakika gibi kisa siirelerde
baslayabilirken, alim sonrasi 72 saate kadar da uzayabilir(8).

Tagkin ve ark.
Genellikle alim sonrasi, bulgular ortaya ¢ikana kadar gegen
sure, metanoliin toksik metabolitlerine donlismesinde gegcen
suredir. Metil alkoliin, ADH ve ALDH yoluyla metabolizmasi,
artan anyon bosluguna katkida bulunan metabolitlerin
olusumuna yol agmaktadir. Bu nedenle, metil alkol almis
hastalarda zehirlenme tablosu, ylksek anyon agikli
metabolik asidoz ile kendini gostermektedir. Metanoliin
metaboliti olan formik asit bir¢ok dokuya toksiktir. Formik
asit, elektron tasima zincirinde sitokrom c¢ oksidaz
inhibisyonuna neden olarak, hiicresel disfonksiyona ve son
organ hasarina yol agmaktadir. Formik asit oksidatif
fosforilasyonu da inhibe ederek, anaerobik metabolizmanin
artmasina sebep olur. Bu durum laktat artisina sebebiyet
verir. Bu da metabolik asidoza katkida bulunan diger bir
parametredir.

Tanisal Testler

Metil alkol zehirlenmelerinde, tiim zehirlenme hastalarinda
oldugu gibi, tani koyabilmek igin ilk basamak, her zaman
zehirlenmeden siiphelenmektir. Klinik stiphe ile beraber
destekleyici tanisal testlerde olduk¢a 6nem arz eder. Parmak
ucu kan sekeri 6lgim, tam kan sayimi, biyokimya tetkikleri,
parasetamol ve salisilat  gibi ilag seviyeleri,
elektrokardiyografi, dogurganlik c¢agindaki tim kadin
hastalara gebelik testi, zehirlenmis tim hastalara
yapilmahdir. Bu rutin degerlendirmelere ek olarak metanol
veya diger toksik alkol zehirlenme sliphesi olan hastalarda ek
olarak; kan gazi, anyon acigl belirlemek amaciyla
elektrolitler, bobrek fonksiyon testleri, laktat seviyesi, tam
idrar tahlili, bakilabiliyorsa serum osmolaritesi, mutlaka
etanol, metanol ve diger toksik alkol seviyeleri istenmelidir.
Metil alkol zehirlenmesi kesin tanisi icin elbette en iyi
ybntem kanda metanol dlzeyi olgimudir. >20 mg/dL
toksiktir. >50 mg/dL ciddi santral sinir sistemi toksisitesine
sebep olur ve 150-200 mg/dL Slumculdiir(6). Ancak kanda
metanol seviyesi ¢ogu acil serviste bakilamaz. Son yillarda
birkag calisma formik asit seviyesi 6lcebilen yatak basi testler
onermislerdir ancak bunlarin kullanimi heniiz sinirhdir(9,10).
Kanda 6l¢lilen metanol seviyesinin normal olmasi metil alkol
zehirlenmesini diglamaz, ¢linkii metanoliin kan seviyesi alim
zamaniyla iliskilidir. Dolayisiyla tani i¢in mevcut klinik
bulgular ile laboratuvar desteklenmelidir.

Metil alkol zehirlenmesi olan hastalarda anyon agikligi artmis
metabolik asidoz goériiliir(11,12). Metanoliin organik asitlere
metabolize edilmesiyle, osmolar agik azalir ve anyon agigi
artar. Acil servislerde metabolik asidoz bir sebeple
aciklanamiyorsa, zehirlenme distiniilmeli ve disindlen
tanilar arasinda metanol zehirlenmesi dncelikli olmalidir.
Osmolar agik, olgilen serum osmolaritesiyle hesaplanan
arasindaki farktir. Eger alinan alkol miktari biliniyorsa
osmolar acik hesaplanabilir.

Osmolarite (Normali 285+10 mOsm/L) = (2xNa) + Glu/18 +
BUN/2,8 + Metanol/3,2

Hesaplanan osmolarite = (2xNa) + Glu/18 + BUN/2,8
Osmolar acik (normali 0-5) = Olgiilen - Hesaplanan

Anyon A¢igi (Normali 8+4) = Na* — (HCOs + CI)
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Formik asit oksidatif fosforilasyonu inhibe ederek anaerobik
metabolizmanin artmasina sebep olur ve bu ylzden metil
alkol zehirlenmesi olan hastalarda laktat artisi gorilar. Laktat
seviyesi aynl zamanda hipotansif ve son organ yetmezligi
olan hastalarda da yiiksek bulunacaktir.

Metanole maruz kalan hastalarda bazal ganglionlarda
gorilebilecek nekroz, kanama, 6dem, bilgisayarli tomografi
(BT) ve manyetik rezonans (MR) ile tespit edilebilir(13,14).
Bu gorintileme yontemleri norolojik bulgulari olan
hastalarda destekleyici olarak kullanilabilir.

Ayirici Tani

Artmis anyon agciklikh derin metabolik asidoza sebep olan
birkac karakteristik klinik durum vardir (Tablo-1). Bunlarin
bircogunda serum laktat seviyesi yiksektir; status
epileptikus, sok, mezenter iskemi, diyabetik ketoasidoz,
metformin asiri alimi bunlara 6rnek verilebilir. Elbette acilde
metabolik asidozu saptanan hastalarda, metformin, aspirin,
diger toksik alkoller, aliminyum fosfit gibi asidoz yapan
zehirlenmeler de ayirici tanida mutlaka akla getirilmelidir.
Laboratuvar bulgulari olarak, diger toksik alkoller ile metanol
arasinda bazi farklar bulunmaktadir. Metanol zehirlenmesi,
izopropil alkol zehirlenmesinden, izopropil alkoliin asit
yerine ketona metabolize edilmesinden kaynakh, asidoz
olmadan osmolar agik ve ketoz olmasiyla ayirt edilebilir.
Etilen glikol ise anyon agikhgl artmis metabolik asidoz ve
artmis osmolar agiga sebep olur.

M Metanol, Metformin
U Uremi

D Diyabetik ketoasidoz
P Paraldehit

! izoniazid, Demir (Iron)
L Laktat

E Etilen Glikol

S Salisilat

Tablo 1. Anyon Agiklikli Metabolik Asidoz Nedenleri

Klinik Bulgular

Metil alkol zehirlenmelerinin ge¢ déneminde, zehirlenme
bulgulari ¢ogu zaman spesifik olsa da, erken dénemdeki
bulgularin ¢ogu maalesef nonspesifiktir. Erken donemde
bulant, kusma, karin agrisi gibi gastrointestinal sistem
bulgulari 6n plandadir. Hastalar alkol aldiklari i¢in genelde
sarhosluk bulgularina sahiptirler, bu nedenle 6ykiu almak
bazen oldukga gii¢ olabilir. Metil alkol zehirlenmelerinin
klinik bulgulari, 3 dénemde farkh bulgularla karekterizedir.
ilk evrede nonspesifik gastrointestinal bulgularla baslayan
sikayetler, ikinci evrede kisa bir donem maalesef siliklesip
(Latent Dénem), klasik alkol alimi sonrasi semptomlar ile
oldukga benzer hale gelir. Bu silire bazen 2 saat, bazen de
ozellikle beraber etil alkol alimi var ise 24-48 saat kadar
uzayabilir.

Latent donem sonrasi ise metabolik asidoza eslik eden
bulanik gérme, cift gorme, fotofobi, erken veya ge¢ korlik
ortaya ¢ikabilir(15,16). Basvuru sirasindaki asidoz derecesi,
kalici gérme bozuklugunun derecesi ile iliskili olabilir; ancak,
bu iliskiyi degerlendirmek igin daha fazla ¢alismaya ihtiyag
bulunmaktadir. Biling diizeyi hastadan hastaya farkliliklar
gosterebilir.

Tagkin ve ark.
Metanol zehirlenmesinde klinik evrelemeye ait bulgular
Tablo-2 de verilmistir.

Klinik Evre Belirti ve Bulgular
Evre 1 e Sarhosluk
(ahmin ilk saatleri) e Gastrointestinal sistem irritasyon bulgulari
e Artmig osmolar agik
Evre 2 Herhangi bir bulgu gérilmeyebilir
(latent donem; 3-30 saat)
Evre 3 e GoOrme bozuklugu veya korlik
e Artmis anyon acgikl metabolik asidoz
e Karin agrisi, kusma, pankreatit
e Biling bozuklugu, nobet, koma, SSS
depresyonu
e Bobrek yetmezligi
o Miyokardiyal disfonksiyon

e Serebral kanama

Tablo 2. Metanol zehirlenmesinde klinik evreleme

Metabolik Durum

Viicutta metanoliin metabolize edilmesiyle birlikte, anyon
acigl artan metabolik asidoz ortaya cikar. Alkol alimi olan
hastalarda, metabolik asidoz varliginin tespiti acisindan
venOz kan gazi bakilmasi, metil alkol tanisinda oldukca
elzemdir.  Nonspesifik klinik bulgulari olan alkol almis
hastalarda, 6zellikle ilk ve ikinci evrede, anyon acgiginin ve
kan osmolaritesi Olcimi  yapilabilen hastanelerde,
hesaplanan kan osmolaritesi ile osmolar agigin bulunmasi,
metil alkol zehirlenmesi tanisinda oldukga 6nemlidir. Kan
osmolar agik, zehirlenmenin erken déneminde daha énemli
iken, ilerleyen donemlerde dismeye baslar ve anyon agigi
metabolitlerin artmasiyla tanida daha da 6nemli hale gelir
(Sekil-2).

Metabolik Durum

Sire

= Anyon AgIgI Osmolar Agik

Sekil 2 Anyon agigl, osmolar agik-siire

Goz bulgular:

Tedavi edilmemis metanol zehirlenmesi, optik sinir ve retinal
epitel hiicrelerde hasara yol acarak, simetrik veya asimetrik
bulanik gérme ya da ciddi zehirlenmelerde korlige sebep
olur. Bu bulgulara metanol metabolitleri, formik asit yol acar
ve bulgular 48-72. saate kadar gorilmeyebilir. Goz
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muayenesinde santral skotom, kizarikhk, optik diskte
soluklagsma ve papil 6demi karakteristik olarak tespit edilir.
Diger bazi dokular zehirlenmeden etkilenmezken gozlerin
neden etkilendigi net olmayip bu konuda arastirmalar
sirmektedir (17-19).

Nérolojik bulgular

Alinan miktara bagh olarak tim alkoller biling dlzey
degisikligi ve sarhosluga sebep olurlar. Ancak kronik
alkoliklerde genellikle alkol toleransi gelismistir ve
zehirlenme bulgulari hastanin bilin¢g diizeyi normal oldugu
halde gorilebilir. Metil alkol zehirlenmesinin noérolojik
bulgulari  presinaptik gama-aminobutirik asit (GABA)
reseptorleri, N Metil-D-aspartik asit (NMDA) glutamat
reseptorlerinin inhibisyonu ve GABA seviyesinin artmasiyla
ortaya cikar. Hastalarda bas agrisi, santral sinir sistemi
depresyonu, koma, ndbet gorilebilir(20,21). Biling degisikligi
olan hastalarda mutlaka goérintileme onerilmektedir. Bu
hastalarda, putaminal nekroz, intrakraniyal kanama (SAK,
putaminal intraparankimal kanama) gelisebilir.

Goriintiileme
Basal gangliyon lezyonlari, kanama veya kanama olmaksizin
putamende nekroz ve kaudat niikleusta anormal goriinim
ozellikle serebral bulgulari olan hastalarda bilgisayarh
tomografi ve manyetik rezonans gorintilemede
saptanabilir(13,14) (Sekil-3). Bu bulgular zehirlenmeden
kaynakli olabilecegi gibi, masif beyin 6demi, hipoksi ve
hipotansiyona bagli olarak da gorilebilmektedir. Bu
lezyonlarin goérilmesi kott prognoz ile iliskilidir. Goz ile
alakali durumlar ve serebral lezyonlar kalici sekel
olusturabilir(22).

Sekil 3. Metanol zehirlenme vakalarina ait beyin tomografi gériintileri
(SAK, masif beyin 6demi, bazal ganglionlarda hipodens alan)

Tedavi

Metanol zehirlenmesi koma ve kardiyak arreste sebep
olabilir. Hastalarin ABC’si degerlendirilip, parmak ucu kan
sekeri bakilmali, vital bulgularin stabilizasyonu saglanmalidir.
Entlbasyon gerekebilir. Hastalarda sikhkla goriilen
hipotansiyonun nedeni baslangicta, kusma, sivi kaybi ve
vazodilatasyon, ilerleyen dénemde ciddi metabolik asidoz ve
¢oklu organ yetmezligi sebebiyledir. Bunlarin tedavisinde
yeterli miktarda kristaloid sivi replasmani ve gerektiginde
inotrop ilaglar tercih edilebilir. Metanol gastrointestinal
sistemden ¢ok hizli emildigi i¢in gastrik lavaj ve aktif kdmdr
kullanimi gereksizdir(23). Tedavisinde destekleyici tedavinin
yanisira, antidot tedavi ve hemodiyaliz tedavisi olmak lzere
bircok 6Gnemli basamak mevcuttur.

Tagkin ve ark.
Antidotlar
Metanol zehirlenmesi dusliniilen bir hastada, antidot
tedavisi icin endikasyonlar klinik ve laboratuvar bulgulari ile
belirlenir. Metanol alimi 6ykusiyle birlikte, baska bir sebeple
aciklanamayan anyon acikhgl artmis metabolik asidoz veya
osmolar aglk antidot tedavisi gerektirir. Metanoliin
eliminasyon yarilanma 6mr, antidot tedavisinin yoklugunda
2.3-13.7 saattir. ADH inhibisyonu, metanoliin eliminasyon
yari dmrini ortalama 54 saate kadar uzatabilir. Tablo-3'te
antidot tedavi endikasyonlari verilmistir.

Kriterler

1. Serum metanol seviyesi 6,2 mmol/L veya 20 mg/dl tizerinde ise

2. Toksik dozda metanol alimi 6ykiisi sonrasi osmolar agigin >10
mOsm/L olmasi

3. Supheli metanol alim 6ykisi sonrasi asagidaki durumlardan en az
ikisinin bulunmasi

-Arteryel pH <7,3

-Bikarbonat <20 mmol/L

-Osmolar agik >10 mOsm/L

-Klinik bulgular ile beraber yiiksek anyon agikli metabolik asidoz

Tablo 3. Metanol zehirlenmesinde antidot tedavi endikasyonlari(24)

Fomepizol

Fomepizol ADH enzimi igin yarismali antagonisttir. Metanol
zehirlenmesi igin kullanilan iyi bir antidottur. 15 mg/kg
intravenoz (IV) yukleme dozunu takiben, 10 mg/kg IV her 12
saatte bir 4 doza kadar uygulanir. Etanole goére birgok
avantaji mevcuttur. 12 saatte bir uygulanacak fomepizol
tedavisi, etanole gore daha gli¢li ADH inhibisyonu yapar ve
etkisi daha uzun sirer, etanol inflizyon ihtiyacini ortadan
kaldinr. IV veya oral yolla uygulandiginda, serum
konsantrasyonunda anlamli fark olusmaz. Fomepizol,
etkinligi ve yan etki profilinin dusukligl (Etanole gore)
nedeniyle, uygun hastalarda yogun bakim ihtiyacini
azaltabilecegi konusunda gorusler vardir. Erken basvuran
hastalarda, acil metil alkol dizeyi 6l¢imi yapilabilen
merkezlerde, fomepizol uygulamasiyla, hemodiyaliz
ihtiyacinin ortadan kaldirabilecegini bildiren sinirh sayida
yayinlar mevcuttur, fakat bu sartlar UGlkemizde ve tim
diinyada neredeyse mimkin degildir(24). Hemodiyalize
alinan hastalarda, fomepizol icin 2 farkh dozaj
onerilmektedir. Yiukleme dozunda degisiklik yoktur ancak
ikinci dozun, 12. saat yerine 6. saatte uygulanmasi Onerilir.
Ek dozlar ise 4 saatte bir tekrarlanabilir veya ylkleme dozu
sonrasi 1-1,5 mg/kg/h hizinda sirekli inflizyon hemodiyaliz
siresince  uygulanabilmektedir(25). Olumsuz  yonleri,
zehirlenme merkezleri haricinde ulasim zorlugu ve oldukga
pahali bir ilag olmasidir(26). Fomepizol uygulamasi,
hastalarda bradikardi ve hipotansiyona neden olabilir, bu
nedenle uygulama esnasinda hastalar monitorize
edilmelidir(27).

Etil Alkol

Etanol de fomepizol gibi bir ADH inhibitéridir. Fomepizol
yoksa ve hemodiyaliz uygulamasi hastane imkan ve
kaynaklari nedeniyle gecikecek hastalarda, IV olarak %10’luk
etanol, 10 ml/kg yukleme dozunu takiben, 1 ml/kg/h, serum
konsantrasyonu yaklasik 150 mg/dl olacak sekilde verilebilir.
Uygulama sirasinda solunum depresyonu, hipotansiyon,
flushing,  hipoglisemi,  gastrointestinal semptomlar
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goriilebilir. Intravendz etanol uygulanan hastalar yogun
bakim takibi gerektirir. Monitérizasyonun mimkiin olmadig
durumlarda, etanol oral vyolla ve nazogastrik sonda
yardimiyla uygulanabilir. Oral yolla uygulandiginda %20’lik
etanol solisyonundan 5 ml/kg yikleme, takiben 0,5 ml/kg/h
dozlarla verilebilir. Etanol uygulamalarinda 1-2 saatte bir
etanol seviyesi olgilmesi 6nerilmektedir(28,29).

Sodyum Bikarbonat

Metanol zehirlenmesinden stiphelenilen hastalarda, genelde
PH<7.3, NaHCO3<20 meq altinda ise sodyum bikarbonat
uygulamasi onerilir(30). Amag asit yikim Grinlerinin son
organ hasarinin azaltilmasi, bébrekten atilimin artirilmasi ve
kan pH hedefi (>7,30) saglanmasidir. Dozu hakkinda bir fikir
birligi bulunmamakla birlikte 1-2 meq/kg IV uygulamasi
onerilir(31).

Folik Asit ve Lékoverin

1 mg/kg (en fazla 50 mg) her 4 saatte bir folik asit IV ve
I6koverin IV uygulanabilir. Amag¢ formik asit yikimini
artirmaktir. Formik asit yikilirken, kofaktor olarak folik asite
ihtiyag duyar. Bu tedavi etkinligi hayvan deneylerinde
gosterilmistir. insanlarda kullanimina yénelik ¢calismalar ve
vaka bildirimleri vardir(32).

Kortikosteroidler

Metanol zehirlenmesi  sonrasi  retinal hasar igin
kortikosteroid  kullaniminin  géz  bulgularini  kismen
iyilestirdigini ya da ilerlemesini durdurdugunu bildiren sinirli
sayida yayinlar vardir. Metanol ile zehirlenmis 15 hastanin
incelendigi vaka serisinde(33) kortikosteroid tedauvisi
uygulanan hastalarin 13’Gnde gérme bulgularinda iyilesme
gozlenmistir. 500 mg metilprednizon IV her 12 saatte bir, 5
gin kadar ve sonrasinda 1 mg/kg prednizolon 2 hafta
siresince uygulamasinin  gbdz bulgularinda iyilesme
saglayabilecegi bildirilmistir.(34,35).

Hemodiyaliz

Metil alkol zehirlenmesinde, metanol ve formik asidin
farmakokinetik ozelliklerine dayanarak, Onerilen
ekstrakorporeal tedavi metodu hemodiyalizdir. Hemodiyaliz,
kandan metanoli ve metabolitlerini temizler, asit-baz
dengesini saglar. Hemodializ kullanimina iliskin fikir birligi
bulunan temel endikasyonlar Tablo-4’te verilmistir.

Tagkin ve ark.
Gorme bozuklugu olan ve son organ yetmezligi bulgulan
gosteren, her metil alkol zehirlenmesinin, gecikmeden
hemodiyalize alinmasi  onerilir. Birgok hastada ise
tekrarlayan hemodiyaliz gerekebilir. Hemodiyalizin, hastanin
hemodinamisi nedeniyle ya da merkez kaynakli yapilamadigi
durumlarda, siirekli renal replasman tedavi segeneklerinden,
venovendz hemodiyafiltrasyon (HDF) alternatif yontem
olarak uygulanabilir, ancak ilaglari kandan temizlemede
hemodiyaliz, HDF'ye gore daha etkilidir. Hemodiyaliz
tedavisi, Metanol konsantrasyonu <200 mg/L (6.2 mmol/L)
altina distigiinde ya da klinik iyilesme gozlendiginde (kan
gazinda asidozun dizelmesi) sonlandirilabilir (Sinif 1D).
Hemodiyaliz sirasinda heparin kullanimina ¢ok dikkat
edilmelidir. Miimkiinse heparinsiz diyaliz yapilmahdir. Agir
toksisiteli, ozellikle biling degisikligi olan vakalarda,
putaminal nekroz, putamende hemoraji, intrakraniyal
kanama, SAK, masif beyin 6demi olabilecegi mutlaka
duslintlmelidir.

Diger tedaviler

Kronik alkoliklerde Tiamin (100 mg IV) ve Pridoksin (50 mg
IV) kullanilabilir.

Abacavir isimli antiretroviral ilag ADH igin bir substrattir ve
metanol metabolizmasini yavaslatir. Fomepizol olmadigi
durumlarda tedavide 6nerilmistir(36).

Hayvan deneylerinde hipoksik hasara karsi Eritropoietin’in
(EPO) noroprotektif etkisi gosterilmistir. Goz bulgularinin
tedavisinde kullanilabilecegi lizerine ¢alismalar umut vaat
etmektedir(37).

Prognoz ve Taburculuk

Metanol zehirlenmesi tedaviye ragmen oldukga olimcil
seyredebilir. Erken tani ve agresif tedavi hayat kurtaricidir.
Gorme kaybi ve serebral bulgusu olan agir vakalarda sekel
kalabilir. Metanol alim sliphesi olan her hasta, acil serviste
24 saat gozetim altinda tutulmali, osmolar agik, anyonik gap,
kan gazi takibi yapilarak zehirlenme durumu agisindan
degerlendirilmelidir. Hastalarin bazen

a. Koma

b. Nobet

c. Yeni gelisen gorme bozuklugu

d. Kan pH’1<7,15

e. Yeterli destege ve antidot tedavisine ragmen direngli asidoz

1. Hemodiyaliz Endikasyonlari f. Anyon ac¢iginin >24 mmol/L olmasi

g. Fomepizol tedavisi ile metanol diizeyinin >700 mg/L (21,8 mmol/L) olmasi

h. Etanol tedavisi ile metanol diizeyinin >600 mg/L (18,7 mmol/L) olmasi

i. ADH inhibitori yoklugunda metanol diizeyinin >500 mg/L (15,6 mmol/L) olmasi

j. Metanol seviyesi bakilamadigi durumlarda osmolar agik bilgi vericidir

k. Bozulmus bodbrek fonksiyonu

2. Hemodiyalizi sonlandirma a. Metanol seviyesi <200 mg/L (6,2 mmol/L) ve klinikte diizelme gérilmesi

a. Aralikl hemodiyaliz tercih edilen yontemdir

3. Ekstrakorporeal Tedavi Yontemi segimi b. Aralikli hemodiyaliz mumkiin olmadigi durumlarda stirekli renal replasman tedavisi gibi yontemler tercih
edilebilir
4. Diger Oneriler a. ADH inhibitori ve folik asit tedavisi ekstrakorporeal yontemler uygulanirken devam edilmelidir

Tablo 4. Metanol zehirlenmesi hastalarinda ekstrakorporeal tedavi 6nerileri (EXTRIP)(36)
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zehirlenme bulgularinin g¢ikmasi, 6zellikle beraber etanol
alimi varsa uzayabilir. Gozlem siiresi hasta yogunlugu
nedeniyle daha kisa olan acil servislerde, hastanin taburcu
edilirken zehirlenme bulgulari yoniinden bilgilendirilmesi
oldukga 6nemlidir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: Yazarlar yazinin hazirlanmasinda esit katki
sunmuslardir.

Etik Beyan: Yazarlar arastirma ve yayin etigine uyduklarini
beyan ederler.
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