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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Correlation of Hemoglobin, Hematocrit and Electrolyte Values with Venous Blood Gas
Analyzer and Laboratory Autoanalyzers in Patients with Indications for Emergency

Hemodialysis

Acil Hemodiyaliz Endikasyonu Olan Hastalarda Hemoglobin, Hematokrit Ve Elektrolit Degerlerinin Venéz Kan

Gazi Analizérii Ve Laboratuvar Otoanalizérleri ile Korelasyonu

Mustafa Avcit™, Nalan Kozaci?

ABSTRACT

Aim: The aim the study was to compare the hemoglobin (Hb),
hematocrit (Hct) and electrolyte values measured in the venous
blood by bedside blood gas analyzer and standard laboratory auto
analyzers in patients with emergency hemodialysis indication, to
determine the correlation between them and to investigate the
accuracy of blood gas analyzer in K abnormalities.

Material and Methods: Patients aged 18 years and over who
underwent emergency hemodialysis after being diagnosed in the
ED between 01 January 2017 and 01 November 2019 were included
in the study. Patients whose laboratory test results could not be
reached, whose blood samples that analyzed by laboratory auto
analyzer and venous blood gas analyzer were not collected
simultaneously, whose venous gas results were reported more than
30 minutes after the blood sample was taken, showing hemolysis
in laboratory tests and younger than 18-year-old were excluded
from the study. The levels of Hb, Hct, sodium (Na), potassium (K)
and chloride (Cl) measured by venous blood gas analyzer and
laboratory auto analyzers were compared.

Results: Two hundred and thirteen patients enrolled in the
study. There was a correlation between blood gas analyzer and
laboratory auto analyzer results. The correlation coefficient was
0.608 for Na, 0.821 for K, 0.548 for Cl, 0.738 for Hb and 0.771 for
Hct. The highest correlation was in K. The formulas were designed
to calculate laboratory analyzer values from venous blood gas
analyzer values. Each of these formulas designed was applied to the
patients included in the study and the results were found reliable.

Conclusion: The values of Na, K, Cl, Hb and Hct measured by
blood gas analyzer in venous blood sample are correlated with
those measured in laboratory auto analyzers in patients with
emergency hemodialysis indication in emergency department.
Especially, K abnormalities have the highest correlation coefficient.
The values of Na, K, Cl, Hb and Hct measured by blood gas analyzer
in venous blood sample can be used in daily practice. Furthermore,
formulas were able to be produced to calculate the value measured
by a laboratory automatic analyzer from the value measured by a
blood gas analyzer. These formulas can be useful in case of urgent
decisions.

Keywords: Hemodialysis, blood gas, laboratory, potassium
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oz

Amag: Bu calisma ile, acil hemodiyaliz endikasyonu olan
hastalarda venoz kanda 6lglilen hemoglobin (Hb), hemotokrit (Hct)
ve elektrolit degerlerini basucu kan gazi analizori ve standart
laboratuvar otoanalizorleri ile karsilagtirmayi, aralarindaki
korelasyonu belirlemeyi ve 6zellikle de potasyum anormalliklerinde
kan gazi cihazinin etkinligini arastirmayi amagladik.

Gereg ve Yontemler: 01 Ocak 2017 ve 01 Kasim 2019 tarihleri
arasinda 18 yasinda veya daha biylk ve acil servisten acil
hemodiyalize alinan hastalar ¢alismaya dahil edildi. Laboratuvar
test sonuglarina ulasilamayan, laboratuvar otoanalizori ve venéz
kan gazi analizérii ile analiz edilen kan oOrnekleri ayni anda
alinmayan, vendz gaz sonuglari kan 6rnegi alindiktan sonraki 30
dakikadan daha uzun siirede rapor edilen, test sonuglari hemolizli
olan ve 18 yasindan kigiik hastalar galisma digi birakildi. Basucu
venoz kan gazi analizori ve laboratuvar oto analizorleri ile Olglilen
Hb, Hct, sodyum (Na), potasyum (K) ve klor (Cl) seviyeleri
karsilastirildi.

Bulgular: Calismaya 213 hasta dahil edildi. Basucu kan gazi
analizéri  ile laboratuvar otoanalizorii  sonuglari arasinda
korelasyon tespit edildi. Korelasyon katsayisi Na igin 0.608, K igin
0.821, Cl igin 0.548, Hb igin 0.738 ve Hct igin 0.771 idi. En ylksek
korelasyon K'da bulundu. Venoz kan gazi analizori degerlerinden
laboratuvar analizéri  degerlerini  hesaplamak icin formdiller
tasarlandi. Tasarlanan bu formdllerin her biri, galismaya dahil edilen
hastalara uygulandi ve sonuglar giivenilir bulundu.

Sonug: Acil serviste acil hemodiyaliz endikasyonu olan
hastalarda ven6z kan Orneginde basucu kan gazi analizorl ile
Olgilen Na, K, Cl, Hb ve Hct degerleri ile laboratuvar
otoanalizorlerinde Olglilen degerler aralarinda korelasyon
gostermektedir. Ozellikle potasyum anormallikleri en yiiksek
korelasyon degerine sahiptir. Venoz kan 6rneginde basucu kan gazi
analizorii ile olgulen Na, K, Cl, Hb ve Hct degerleri giinlik
uygulamada kullanilabilir. Ayrica, bir laboratuvar otomatik
analizéri tarafindan olgilen degeri, bir kan gazi analizori
tarafindan olgilen degerden hesaplamak igin formuller Uretildi ve
guvenligi test edildi. Bu formiller acil tedavi kararinda fayda
saglayabilir.

Anahtar Kelimeler: Hemodiyaliz, kan gazi, laboratuvar, potasyum
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Correlation of venous blood gas analyzer and auto analyzers in hemodialysis patients

Introduction

Hemodialysis is the process of diffusion with the patient's
blood and the dialysate fluid via a semipermeable
membrane. In this way, substances accumulated in the
blood are removed from the body. Hemodialysis reduces
body fluid volume, regulates electrolyte abnormalities,
removes uremic toxins / drugs from plasma which are the
functions the patient's kidneys have lost (1). Acute renal
failure, conditions requiring emergency hemodialysis
secondary to chronic renal failure, electrolyte disorders
(hyperkalemia, hypermagnesemia, hypo-hypernatremia,
hypo-hypercalcemia, etc.), toxic causes (alcohol, drug
addiction, salicylate, lithium, fungus, etc.), malignant
hypertension, pulmonary edema, encephalopathy, acid-
base balance disorders, rhabdomyolysis and metabolic
disorders due to crush syndrome are the indications for
emergency hemodialysis (1,2). Among these indications, the
causes that may cause mortality and need urgent
hemodialysis are hyperkalemia, severe uremic symptoms
and pulmonary edema due to hypervolemia. (3-5). Rapid
detection of electrolyte  disturbances especially
hyperkalaemia since it cause fatal cardiac arrhythmias are
vital, in order to management of the patient and initiation of
appropriate therapy (6). Indeed Wolfson et al. stated that a
patient with cardiac arrest and a diagnosis of chronic kidney
failure should be assumed to be hyperkalemic (3). In the
studies conducted, the most common reasons for
emergency hemodialysis of patients with chronic renal
failure have been reported as hypervolemia and
hyperkalaemia (4,5). Waiting for laboratory results or
delaying results may endanger the treatment of critical
patients in such emergency situations (7). For this reason;
emergency physicians prefer to use blood gas measurement
devices as bedside tests that provide rapid results in the
management of treatment. Usually, these devices can
produce results in as short as 90 seconds (6). These devices
can measure pH, PO,, PCO; and HCOs, as well as glucose, Na,
K, Cl, Hb and Hct (6-8). However, it is necessary to confirm
the reliability of the measurement of these devices for
accurate diagnosis and treatment.

In determining the indication for emergency dialysis,
arterial blood gas analysis is the first step of laboratory
studies. However, due to the painful arterial puncture,
hemorrhage and other vascular risks, venous blood gas
values have been used recently. In studies, it is shown that
there is no significant difference between the values
measured by arterial or venous blood gas analyzers in terms
of pH, PCO2, bicarbonate (HCO3) and sodium (Na),
potassium (K), and chloride (Cl) levels (9,10).

In the literature, there are studies comparing the levels
of Hb, Hct and electrolytes measured in both arterial and
venous blood gas analyzers with laboratory autoanalyzers
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(11,12). However, there are no studies investigating these
values in venous blood gas analyzer in patients with
indication for emergency hemodialysis.

The aim of the study was to compare the hemoglobin
(Hb), hematocrit (Hct) and electrolyte values measured in
the venous blood by bedside blood gas analyzer and
standard laboratory auto analyzers in patients with
emergency hemodialysis indication, to determine the
correlation between these and to investigate the accuracy of
blood gas analyzer in K abnormalities.

Material and Methods

The study was conducted retrospectively after obtaining
the Ethics Committee approval. The study was approved by
the Clinical Research Ethics Committee of a tertiary hospital
with the decision number 24/15 on 07 November 2019.
Patients aged 18 years or over, who underwent emergency
hemodialysis after being diagnosed in the ED of a tertiary
hospital between 01 January 1, 2017 and November 1, 2019
and whose blood samples were collected at the same time
and with the same protocol number for all three tests
including complete blood count, venous blood gas analysis
and serum electrolyte levels were included in the study.
Patients who had results for complete blood count, venous
blood gas analyzes and serum electrolyte levels taken at the
same time and with the same protocol number for all three
tests. Demographic dataset and laboratory test results of the
patients were obtained by using hospital automation system
database. Patients whose laboratory test results could not
be reached, whose blood samples that analyzed by
laboratory auto analyzer and venous blood gas analyzer
were not collected simultaneously, whose venous gas results
were reported more than 30 minutes after the blood sample
was taken, showing hemolysis in tests' results and younger
than 18-year-old were excluded from the study.

A standardized data recording form was created before
starting the study. Cl, K, Na, HCO3, Hct, Hb, PCO,, pH, PO,, and
lactate levels measured by venous blood gas analyzer; Hb,
Hct, blood urea nitrogen (BUN), creatinine, Na, K, and Cl
values measured by laboratory auto analyzers; the age and
sex of the patients were recorded in this form. The blood
samples collected simultaneously were evaluated for
laboratory auto analyzes and venous blood gas analyzer.

There is a bedside blood gas analyzer and a fully
equipped laboratory in the emergency department in which
conducted the study. Venous blood gas analyzes were
performed with Radiometer ABL-800 flex brand blood gas
analyzer at bedside and within 90 seconds after blood
samples were taken from the patients and results were
obtained. Complete blood count tests were performed by
Sysmex XN-1000 brand standard auto analyzer and
measurement of serum electrolyte levels were performed by
Beckman Coulter AU 680 brand standard auto analyzer in
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the laboratory of emergency department. Venous blood gas
analyzes were performed by using Ayset brand 2 ml liquid
lithium heparin containing blood gas injector. The samples
taken for complete blood count and serum electrolyte levels
were studied with standard tubes.
Statistical analysis

The statistical analysis was performed with the Statistical
Package for the Social Sciences (SPSS) 21.0 and MedCalc
18.9.1 statistical software. Firstly, the Kolmogorov-Smirnov
test evaluated if the distribution of values was normal. Then,
Pearson correlation and Spearman correlation analysis were
performed. Linear regression equations were used to
calculate the value measured with a laboratory auto
analyzer from the value measured with a blood gas analyzer
(Regression Equation (y) = bx + a) (y: blood gas analyzer
value; x: laboratory auto analyzer value; a and b: constant
coefficients). In addition to SPSS, to assess agreement Bland-
Altman method was used. P value less than 0.05 was
considered statistically significant.

Results

Two hundred and thirteen patients enrolled in the study.
Eighty-eight (41%) of the patients were female and 125
(59%) were male. Blood gas analyzer results of the patients
are given in table 1 and laboratory auto analyzer results are
given in table 2.

Value Median (min-max)
Na (mmol/L) 136 (118-163)

K (mmol/L) 4.60 (1.60-8.96)

Cl (mmol/L) 104 (82-141)

Hb (g/dL) 10.7 (2.1-22.3)

Hect (%) 33.9(7.8-68.0)

Na: sodium, K: potassium, Cl: chloride, Hb: hemoglobin, Hct: hemotocrit

Table 1. Venous blood gas analyzer values of patients

There was a correlation between blood gas analyzer
results and laboratory auto analyzer results.

Value Mean £SD (min-max)
Na (mmol/L) 134 (111-150)

K (mmol/L) 4.85 (2.39-11.51)

Cl (mmol/L) 103 (85-117)

Hb (g/dL) 10.8 (4.7-17.4)

Het (%) 32.8(8.1-55.0)

Na: sodium, K: potassium, Cl: chloride, Hb: hemoglobin, Hct: hemotocrit

Table 2. Laboratory autoanalyzer values of patients
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The correlation coefficient was 0.608 for Na, 0.821 for K,
0.548 for Cl, 0.738 for Hb and 0.771 for Hct. The highest
correlation was in K. (Table 3).

Results Mean difference + SD (min- P R
max)

LAB_Na/KG_Na 2.51+5.61 [(-8)-(+25)] <0.001 0.608

LAB_K/ KG_K -0.2740.74 [(-3.41)-(+2.00)] <0.001 0.821

LAB_CI/KG_CI 3.1547.85 [(-6)-(+27)] <0.001  0.548

LAB_Hb/KG_Hb -0.1942.06 [(-8.4)-(+11.3)] <0.001 0.738

LAB_Hct/KG_Hct  1.79+5.64 [(-23.9)-(+34.5)] <0.001 0.771

LAB: laboratory autoanalyzer value, KG: blood gas analyzer value, Na:
sodium, K: potassium, Cl: chloride, Hb: hemoglobin, Hct: hemotocrit, R:
correlation coefficient, P: statistical significance value.

Table 3. Correlation of blood gas analyzer values and laboratory
autoanalyzer values

Since there was a significant positive correlation
between laboratory analyzer values and venous blood gas
analyzer values in 95% confidence interval, the formulas
were designed to calculate laboratory analyzer values from
venous blood gas analyzer values (Table 4).

Venous blood gas analyzer Regression Equation (y)=bx+a
values

Na (mmol/L) (LAB_Na " 0,759) + (34,6)
K (mmol/L) (LAB_K * 0,775) + (0,866)
¢l (mmol/L) (LAB_CI ™ 0,709) + (31,182)
Hb (g/dL) (LAB_Hb * 0,891) + (1,773)
Hct (%) (LAB_Hct * 0,911) + (4,723)

Na: sodium, K: potassium, Cl: chloride, Hb: hemoglobin, Hct: hemotocrit,
LAB: laboratory autoanalyzer value, y: venous blood gas analyzer value
(dependent group); x: laboratory autoanalyzer value (independent
group); a and b: constant coefficients

Table 4. Formulas for calculating laboratory autoanalyzer values from
venous blood gas analyzer values

Each of these formulas designed was applied to the
patients included in the study and the results were found
reliable. The results obtained in each test were collected in
an average and near zero area as shown in the Bland-Altman
plots and the values were found to be concordant with each
other (Figures 1,2,3,4,5).

Discussion

Blood tests with standard laboratory auto analyzer can
take more than half an hour (6). However, fast diagnosis and
treatment is necessary in patients with indications for
emergency hemodialysis. Bedside analyzers have been
shown to yield results in a shorter time than laboratory auto
analyzers and can be used clinically (6,8,13).

In a study involving 200 patients, a significant difference
was found for Na values (r=0.68) and there was no significant

difference between K values (r=0.72) (14). Peter et al.
33
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conducted a study with 44 samples in the intensive care unit
and found a significant difference with -4.07 (Lin's
concordance correlation=0.71) between Na values.
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Again, in the same study, although the agreement between
the two samples was strong (Lin's concordance
correlation=0.96), they found a significant difference for the
K value (15). Another study examined the blood gas values
of 1105 patients; Na and K difference were found to be
significantly different (7). In another study conducted with
emergency department patients, there was no difference in
central laboratory and blood gas values for Na and K within
physiological limits. No significant differences were reported
even in Na <130 mmol / L and Na> 150 mmol / L (8). In
another emergency department study comparing laboratory
and venous blood gas results, it has been suggested that the
results for Na and K were correlated and could be used
clinically (13). In a study comparing K values in venous blood
gas and central laboratory results, it was determined a
significant correlation (p<0.001) (16). In another study
comparing bedside venous blood gas analyzer and
laboratory auto analyzer of emergency department,
correlation coefficients for Na, K and Cl were 0.720, 0.785
and 0.790, respectively, and the results were significantly

positive correlated (6).
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Figure 4. Bland Altman plot for hemoglobin (Hb) of laboratory
autoanalyser and venous blood gas analyser (mean vs. difference).

The results of our study were similar to those of other
studies. There was a significant correlation between blood
gas analyzer and laboratory auto analyzer for Na, K and Cl.
Unlike other studies, our study indicates that this correlation
is preserved in patients with emergency hemodialysis
indication. The correlation value for Na, K and Cl were 0.608,
0.821 and 0.548 respectively and Na difference between
blood gas analyzer and laboratory auto analyzer was 2.51, K
difference was -0.27 and Cl difference was 3.15. High
correlation coefficient for K is important in terms of
indicating that it is possible to make a treatment decision via
blood gas analyzer result before laboratory auto analyzer
tests are resulted in cases where rapid treatment is required
such as cardiac arrhythmia.
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Figure 5. Bland Altman plot for hematocrit (Htc) of laboratory

autoanalyser and venous blood gas analyser (mean vs. difference).

Anemia mostly occurs in patients with indication for
emergency hemodialysis, as a consequence of renal failure.
Renal failure may result in anemia due to erythropoietin
deficiency, iron deficiency, folate or vitamin B, deficiency.
In addition, anemia may develop due to secondary
hyperparathyroidism, acute and chronic inflammatory
conditions and aluminum toxicity. Additionally, in
hemodialysis patients, chronic blood loss due to the
remaining blood in the dialysis membrane and sets at each
dialysis session may lead to anemia (17). Therefore, Hb and
Hct values are important in patients with hemodialysis
indication. In the studies, central laboratory and blood gas
hemoglobin values were compared and determined to be
correlated (8,13,18). In another study evaluating venous
blood gas samples and main laboratory results were
identified that also Hct difference is correlated in addition to
Hb (6). A study compared blood gas results and core
laboratory results and found a strong correlation for Hb and
Hct (19). In Turkey, Altunok et al. screened 59,221 patients
retrospectively and found a strong correlation for Hb and Hct
when compared arterial blood gas and venous blood
samples (20). In our study, similar results were found with
other studies. There was a significant correlation between
the blood gas analyzer and the laboratory auto analyzer for
Hb and Hct. The correlation coefficients for Hb and Hct were
0.738 and 0.771, respectively. The mean difference between
blood gas analyzer and laboratory auto analyzer values were
-0.19 g/dL for Hb and 1.79% for Hct.

The laboratory auto-analyzer test results are generally
time consuming. In contrast, the blood gas measurement
devices usually can produce results in as little as 90 seconds.
So, the calculation of the value measured with a laboratory
auto analyzer from the value measured with a blood gas
analyzer can save time for the physicians. In a study
comparing arterial blood gases and central laboratory
measurements in critically ill patients, the researchers found
the Na, Cl, Hb, bicarbonate and glucose values are correlated
and calculated formulas for laboratory autoanalyzer values
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from venous blood gas analyzer values (21). In a similar
study, Kozaci et al. calculated the laboratory blood sample
values (measured by laboratory auto-analyzer) from venous
blood gas sample values (measured by blood gas analyzer)
by using linear regression equations (6). In our study, similar
to the studies above, since there was a significant positive
correlation between laboratory analyzer values and venous
blood gas analyzer values in 95% confidence interval, we also
calculated formulas to estimate the laboratory autoanalyzer
values from venous blood gas analyzer values.

Conclusion

The values of Na, K, Cl, Hb and Hct measured by blood
gas analyzer in venous blood sample are correlated with
those measured in laboratory auto analyzers in patients with
emergency hemodialysis indication in  emergency
department. Especially, K abnormalities that require rapid
diagnosis and treatment have the highest correlation
coefficient. The values of Na, K, Cl, Hb and Hct measured by
blood gas analyzer in venous blood sample can be used in
daily practice. Furthermore, formulas were able to be
produced to calculate the value measured by a laboratory
automatic analyzer from the value measured by a blood gas
analyzer. These formulas can be used in case of urgent
decisions.

Limitations

Our study was a single-center study with a relatively
small number of samples and we examined the data
retrospectively.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Evaluation of Patient Profile Presenting to Emergency Department in Terms of Diagnostic

Codes and Triage

Acil Servise Basvuran Hasta Profili, Tani Kodlari ile Triyaj Yoniinden Dederlendirilmesi

Ayfer Yuksel!

ABSTRACT

Aim: The aim was to evaluate the patients who
presented to the emergency department of the hospital of a
foundation university in Ankara in terms of gender, age,
social security institutions, season, diagnosis, the number of
consultations and hospitalization and triage codes.

Material and Methods: The research is a retrospective
descriptive study. Data of patients who presented to
emergency department of a foundation university hospital
in Ankara between August 01, 2017, and July 31, 2018 were
used. (n = 16,383). In order to compare the data, mean,
percentage, crosstab and chi-square test were used.

Results: The mean age of the patients was 41.5, and of
the patients, 59.2% were female and 40.8% were male. In
terms of triage categories, 0.3% were very urgent, 39.6%
were urgent and 60.1% were non-urgent cases. The
consultation rate was 12.5%,) and the hospitalization rate
was 8.1%. The most frequent diagnoses were 10.5%
abdominal pain (R10.4), 7.2% were nausea and vomiting
(R11), and 5.9% were acute upper respiratory tract infection
(J06.9). The applications significantly differed in terms of
seasons and age groups. Most of the presentations were in
the winter season with a rate of 31% and the presentation
significantly differed in terms of seasons and age groups.

Conclusion: Although the high rate of non-urgent
patients and low rate of consultation and hospitalization in
these results were in line with other studies in the literature,
the rate of non-urgent patients was found to be higher and
the rate of hospitalization was lower.

Keywords: Emergency department patient profile, social
security, triage

Gonderim: 18 Nisan, 2020
L Ufuk Universitesi Saglik Hizmetleri Meslek Yiiksekokulu, Ankara, Tiirkiye.

Kabul:28 Mayis, 2020

0z

Amag: Ankara’da bir vakif Universitesi hastanesinin
eriskin acil servisine basvurularin hastalarin cinsiyetlerine,
yaslarina, bagh bulunduklari sosyal givenlik kurumlarina,
bagvuru yaptiklari mevsime, tanilarina, konsiiltasyon ve yatis
sayllari ile triyaj kodlarina gore degerlendirilmesi
amaclanmistir.

Gereg ve Yontemler: Aragtirma geriye yonelik tanimlayici
bir calismadir. Ankara’da bir vakif Gniversitesi hastanesinin
eriskin acil servisine 01.08.2017-31.07.2018 tarihleri
arasinda basvuran hasta verileri kullanildi. (n=16383).
Karsilastirmada frekans, ylzdeler, ¢capraz tablo ve ki-kare
testi kullaniimistir.

Bulgular: Hastalarin yas ortalamasi; 41,5; %59,2 si kadin,
%40,8'i erkekti. %98,8'nin sosyal glivencesi SGK, %99 'u
Turkiye Cumbhuriyeti vatandasiydi. Hastalarin triyaj
kategorileri; %0,3 ¢ok acil, %39,6 acil, %60,1’i acil olmayan
basvurulardi. Konsiltasyon orani %12,5 ve yatis orani %8,1
idi. En sik tanilar sirasiyla %10,5 ile karin agrisi (R10.4), %7,2
ile bulanti ve kusma (R11) ve %5,9 ile akut lst solunum yolu
enfeksiyonu (J06.9) dur. Basvurular %31 ile en ¢ok kis
mevsimindedir. Basvurular mevsimlere ve yas gruplarina
gore anlamh o6lglide farkhlasmaktadir. Basvurular %31 ile en
cok kis mevsiminde olup mevsimlere ve yas gruplarina gore
farklilasmaktadir.

Sonug: Acil olmayan hasta orani yliksekligi, konsiltasyon
ve yatis orani diistikligu literatirdeki calismalar ile paralellik
gostermekte, ancak acil olmayanlarin orani diger ¢alismalara
gore yliksek, yatis orani da disiktar.

Anahtar Kelimeler: Acil servis hasta profili, sosyal
glivence, triyaj
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Acil Servise Bagvuran Hasta Profili
Giris

Acil servisler (AS) kaza, travma ve yasamsal tehlike iceren
hastaliklardan magdur olan kisilere hemen tibbi ve cerrahi
girisim ile bu hastalarin izlenmesi icin diizenlenmis kesintisiz
hizmet yerleridir (1). AS’ler hastanelerin calisma sartlari
acisindan en yorucu birimlerindendir. AS’ler hasta ve
yakinlarinin hastane ile ilgili olumlu, olumsuz tutum sahibi
olduklari birimlerin basinda olduklarindan hastanelerin
vitrinleri konumundadir (2). Hizmeti en kisa sire iginde
vermek; en acil olana dncelik tanimak (triyaj) esastir. Ancak
herhangi bir acil yakinmasi olmayan hastalar da AS’ye
basvururlar (3). Calismalarda AS’lerde hasta yogunlugu
oldugu icin hizmeti almasi gerekenlerin, kaliteli hizmeti
alamadigi, hasta memnuniyetinin azaldig1 vurgulanmaktadir
(4).

2009 Saglk Bakanhgi verilerinde ulkemizde saglik
hizmetine ulagan 250 milyonun 80 milyonunun AS'ye
basvurdugu gorilmustir. 2013’de say1 90 milyonu gegmistir.
Ancak daha az acil hastalarinin AS’yi kullanimi (lkemizde
diger iilkelere gére artmis durumdadir. Ornegin ABD’de (300
milyon) her yil acil servislerde 130 milyon hasta, ingiltere’de
(50 milyon) 20 milyon hasta bakiliyor. Sonug olarak daha az
acil hastalarin sayisi arttikga doktorun hastaya ayirdigi zaman
azalarak, saglik hizmetinin kalitesi dismekte, gercek
hastalarin secilebilmesi zorlasmaktadir (5). Yirmi dort saat
hizmet vermek zorunda olan AS’ler, en yogun birimler
arasinda oldugundan cesitli boyutlari ile arastirma konusu
olmaktadir (6-7).

Ersel ve arkadaslarinin 2000’deki ¢alismasinda; “AS'yi
neden tercih ettiniz?” sorusuna verilen cevaplarin %49’u
glvenilir olmasi, %39’u yakin olmasi, %18’i sosyal glivenceyi
kapsadigl, %6 baskasinin onerisi, %3 durumunu acil veya
ciddi bulmasi ve %3 de poliklinikten gonderilen hasta olmasi
seklindedir (3). Benzer sekilde; Sénmez ve arkadaslarinin
2019’daki galismasinda ¢ogunlugu mesai saatleri ve zaman
kisith oldugundan tercih ettiklerini belirtmislerdir (8).

Bu ¢alismanin AS hasta profili hakkinda bilgi birikimine
katki saglayarak, karar vericilere bilgi saglayacagl ve
uygulamalari gelistirebilecegi beklenmektedir. Calismada
Ankara’daki bir vakif Universitesi hastanesi AS’sine bir yil
icerisinde yapilan eriskin basvurular; mevsimlere, tanilara,
triyaj kodlarina ve sosyo-demografik o6zelliklere gore
degerlendirilmistir.

Gereg ve Yontemler

Bu arastirmada retrospektif tanimlayici yontem
kullaniimistir.

Veriler Ankara’da bir vakif Universitesi hastanesinin bilgi
sisteminden eriskin AS’sine 01.08.2017-31.07.2018 tarihleri
arasinda basvuranlarin  bilgilerinden elde edilmistir.
Arastirmada hastane acil birimi bilgilendirilmis, Gniversitenin
Etik Kurul’'undan (06.11.2018 tarih, onay numarasi: 8) izin
alinmistir.
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Yiksel

Bilgi sisteminden hasta isimleri alinmadan, yas, cinsiyet,
sosyal glivence tirli, hangi (lke vatandasi olduklari,
bagvurulan tarih, triajdaki yesil, sari ve kirmizi alandaki hasta
sayllari ile yatisi yapilan hasta sayilari, ICD-10 (International
Classification of Diseases-10) tani kodlarina gore
hastaliklarin ait oldugu sistemler ve tani cesitlilikleri
degerlendirilmeye alinmistir.

Elde edilen veriler SPSS 24.0 paket programi kullanilarak
istatistiksel analizler yapilmistir. Kategorik degiskenler
frekans ve ylizde olarak ifade edilmistir. Hastalarin basvuru
tarihleri ve vyaslari dort kategoride toplanmistir.
Karsilastirmada ortalama, yiizdeler, ¢apraz tablo ve ki-kare
testi kullaniimistir.

Tanilar ICD-10 tani kodlama sistemi kullanilarak
sistemlere gore kategorize edilmis, kategorize edilirken bazi
hastalar icin birden fazla tani konuldugu gorilmustar.

Bulgular

1 Agustos 2017-31 Temmuz 2018 tarihleri arasinda on iki
aylk dénemde AS’ye basvuran 16.383 eriskin hasta (18 yas
ve daha buyuk) calisma kapsamina alinmistir. Hastalarin
%59,2 si (n=9691) kadin, %40,8’'i (n=6690) erkektir.
Cinsiyetlerine iliskin dagilim arasinda anlamh bir farkhhk
bulunmustur (p<.000).

Hastalarin ortalama basvuru yasi 41,5’dir. (Tablo 1)

Yas araligi f %
18-25 4216 25,7
26-50 7108 43,4
51-70 3309 20,2
71 ve Usti 1750 10,7
Toplam 16383 100,0

Tablo 1. AS’e bagvuran hastalarin yas araligi dagilimi

Hastalarin yaslarina iliskin dagihm arasinda anlamli bir
farklilik olup olmadigina bakilmistir. En az bagvuru yapilan
71 yas ve Ustl, en ¢ok basvuru yapilan ise 26-50 yas arasidir.
Yas gruplari arasinda gozlenen fark anlamh bulunmustur
(p<.000).

Hastalarin triyaj durumlarina gére dagilimi incelenmis ve
sonuglar Tablo 2’de verilmistir.

Acil Durum f %
Acil 6490 39,6
Cok Acil 44 3
Normal 9849 60,1
Toplam 16383 100,0

Tablo 2 AS basvuran yetiskin hastalarin acil durumlarina
gbre dagilhmi

Hastalarin %60,1’i yesil (Normal) %39,6’s sari (Acil) ve
%0,3’0 kirmizi alan (Cok Acil) hastasidir.

Hastalarin saglik glivencesi Sosyal Guvenlik Kurumu (SGK)
olanlar (%.98,8), ucretli olanlar %0,8, geri kalan 0,4 'G de

38



Acil Servise Bagvuran Hasta Profili
anlasmali kurumlar, bankalar, 6zel sigortalar ve SGK kapsam
disi olanlardir.

Ankara, Tirkiye Cumhuriyeti’'nin baskentidir. Yabanci
temsilciliklerde gorev yapan ya da Ankara’da yasayan
yabanci uyruklu insanlarin da AS’ye basvurmasi beklenir.
Ayrica Universitelerde egitim goéren yabanci uyruklu 6grenci
sayisi da her gecen giin artmaktadir. Bu nedenle hastalarin
Ulkelere gore dagilimi incelenmeye degerdir.

Hastalarin %99,8’inin Tirkiye Cumbhuriyeti vatandasi,
geriye kalan %0,2’si ise farkh llke (Afganistan, Azerbaycan,
Arnavutluk, Almanya, Tirkmenistan, Giircistan, Gine, iran,
Kirgizistan, Suudi Arabistan, Polonya, isveg) vatandaslaridir.

Hastalarin %79,3’Une (n=12997) bir tani konulurken,
%16,7 (n=2728) hastaya iki tani konulmustur. Geriye kalan
%4’ line ise U¢ veya daha fazla tani konulmustur.

En sik tanilar sirasiyla; "R" kodu ile baslayan “belirti,
bulgu ve anormal klinik ve laboratuvar sonuglari'" baslik
grubundan %10,5 (n=1580) ile ""karin agrisi' (R10.4) ilk sirada
yer alirken; %7,2 (n=1080) ile "bulanti ve kusma'" (R11) ikinci
sirada ve "J" kodu ile baglayan "'solunum sistemi hastaliklari"
baslk grubundan %5,9 (n=880) ile "akut Ust solunum yolu
enfeksiyonu' (J06.9) Gglincl siradadir.

ilk ti¢ siray1, %5,7 (n=850) ile "bogaz agrisi" (R07.0), %5,6
(n=837) ile "gogus agrisi" (R07.04), %5 (n=748) ile "'disme"
(W19), %3 (n=447) ile "bas agrisi” (R51) ‘, %2,7 (n=412) ile
"dispne" (R06.0), %2,4 (n=367) ile "oksurik" (RO5), %2,1
(n=310) ile "bel agrisi" (M54.5) izlemektedir. Geri kalan tani
oranlarinin her biri %2'nin altindadir.

Mevsim f %
Kis 5149 31,4
ilkbahar 4 456 27,2
Yaz 1941 11,8
Sonbahar 4 837 29,5
Toplam 16 383 100,0

Tablo 3 AS’e bagvuran hastalarin mevsimlere gére dagilimi

Hastalarin 1941’i (%11,8) yaz, 4456’si1 (27,2) ilkbahar,
4837’si (%29,5) sonbahar ve 5149'u (%31) kis mevsiminde
basvurmustur. En az basvuru yaz, en ¢ok bagvuru mevsimiise
kistir. Basvuru mevsimleri arasinda gozlenen fark anlamli
bulunmustur (p<.000).

Hastalarin cinsiyetleri ile basvuru mevsimleri arasinda
anlamh bir iliski yoktur.  Yani kadin ve erkeklerin
basvurduklari mevsim farkhlik géstermemektedir (p >.05).
Kisin ilk sirada; “akut Gst solunum yolu hastaliklar1” (J06.9)
%9,2 (n=484); ardindan %8,5 (n=438) ile “karin agrisi”
(R10.4) ve %5,9 (n=306) ile “bogaz agrisi” (R07.0)
gelmektedir.

ilkbaharda ilk sirada %7.06 (n=315) ile “karin agris”
(R10.4); ardindan %4,8 (n=218) ile “g6gus agrisi” (R07.04),
%4,8 8 (n=218) hasta ile “disme” (W19) ve 54.7(n=214) ile
“akut Ust solunum yolu enfeksiyonu” (J06.9) gelmektedir.
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Yaz mevsiminde ilk sirada %10,2 (n=244) ile “karin agrisi”
(R10.4); ardindan %10,1 (n= 224) ile “bulanti ve kusma”
(R11) ve %5,3(n=104) ile “disme” (W19) gelmektedir.

Sonbaharda ilk sirada %10,5 (n=583) ile R10.4 kodlu
"karin agrisi''; ardindan %9,2 (n=449) ile R11 kodlu "bulanti
ve kusma" ve %7,8(n= 333) ile R07.0 kodlu "bogaz agrisi"
gelmektedir.

Hastalarin %82,8'ne (n=13570) recete vyazilmamis,
%17,2'sine (n=2812) regete yazilmistir.

1774 hastaya bir, 1 hastaya on, 234 hastaya iki, 84
hastaya li¢, 28 hastaya dort,12 hastaya bes, 9 hastaya alti, 6
hastaya yedi, 5 hastaya sekiz ve 1 hastaya da dokuz olmak
Uzere toplam 16.383 hastanin %13,2 (n=2.155)’sine toplam
2709 kez konsiiltasyon istenmistir.

Hastalarin %8,1 (n=1332)'ne yatis yapilmistir.

Tartisma

Ankara’daki bir vakif Gniversitesi hastanesinin bilgi islem
merkezinden alinan verilerle hastane eriskin acil servisine 12
ayhk donemde basvuran 18 vyas Usti tim hastalarin
incelendigi bu calismada toplam basvuru sayisi 16383’dir.

Hasta verilerinin elde edildigi hala hazirda en glvenilir
sistem hastane kayit sistemidir. Ancak bu sistemle ilgili
eksikliklerin de oldugu belirtilmektedir (1-2-4-7-9-10).

Polat ve arkadaslari en sik bagvuran hasta grubun %41 ile
50 yasindan blyuk (1), Kiigaslan ve arkadaslari %54 ile 20-
50 yas arasi (9), Aydin ve arkadaslari %37 ile 20-39 yas arasi
(2), Kose ve arkadaslar %77 ile 17-65 yas arasinda oldugunu
bulmuslardir (10). Cevik ve arkadaslari ise 20-24 yas ile 65 yas
ve Uzeri basvurularin diger yas gruplarina goére daha fazla
oldugunu bulmustur (4). Sert ve arkadaslarinin galismasinda
0-99 yas araliginda yas ortalamasinin 33 ve en sik 18-65 yas
grubunda hasta oldugu belirtilmistir (7).

Bu caligmada, hastalarin ortalama basvuru yasi 41,5 dir.
Tum basvurular iginde %43,4 ile en yliksek rakam 26-50 yas
araligi olan orta eriskinlik yas grubundaydi.

Calismada; hastalarin, %98,8'inin SGK’a bagli oldugu,
geriye kalan %1,2’sinin ise anlasmali kurum, bankalar, ozel
sigortalar, Ucretliler olarak siralandigi gériilmektedir.

Oktay ve arkadaslari (2003) AS hastalarinin %31,2’sinin,
Edirne ve arkadaslari (2008) %19,5’inin, Kdse ve arkadaslari
(2006) %11,6’sinin acil tanimina hi¢ uymayan hastalar
oldugunu bulmustur (4). Kilicaslan ve arkadaslarinin
2002’deki veriler ile vyaptiklari c¢alismada; hastalarin
%10.42’si ¢ok acil, %42,34’G acil, %47,24’G acil olmayan
basvurulardi (9). Aydin ve arkadaslarinin 2008'de yaptigi
¢alismada cok acil hasta oraninin %19,8 oldugu bulunmustur
(2). Kése ve arkadaslarinin 2010 verileri ile yaptigi calismada
¢ogunlugu acil olmayan hastalarin oldugu bulunmustur (10).
Sert ve arkadaslarinin  2012'deki verilerle yaptig
¢alismasinda; en sik triyaj 4 ve triyaj 5, en az siklikta ise triyaj
1 (cok acil) kategorisinde hasta oldugu saptanmistir (7).
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Bu calismada da basvurularin 6nemli bir bélimi acil
olmayan hastalar (%60,1) oldugu ve “¢ok acil”
kategorisindeki hastalarin %1’in altinda (%0,3) oldugu
bulunmustur. Sonuglar literatiirdeki calismalarin bulgulariile
ortismektedir.

AS’lerin uygun olmayan sekilde kullanimi her zaman
onemli bir sorun olmustur. Cogu hasta sira beklememek ve
ulasimin kolay olmasindan dolayi AS’leri tercih etmektedir.
Minor nedenlerle bagsvuran hastalarin %25’ inin diger
kliniklerin kapali olmasi nedeniyle AS’yi tercih ettikleri
saptanmistir (2).

Bu calismada da gorilen “acil olmayan” hasta oraninin
yuksekligi; AS’de hi¢ Ucret alinmadigi duaslncesi,
polikliniklerde sira beklemek istenmemesi, kurumun
Baskentte merkezi bir konumda olmasi ve istenecek ek tetkik
vb. lcretlerinin diger 6zel kurumlara goére daha uygun olmasi
ile agiklanabilir.

Konsiiltasyon oranlarina bakildiginda; Kiligaslan ve
arkadaslarinin ¢alismasinda konsiltasyon orani %19,66 iken
(9), Aydin ve arkadaslarinin galismasinda %39,1 (n:1174)
inden toplam 1364 kez konsiltasyon istenmistir (2).
Literatiirde hastane AS’lerinde konsiltasyon isteme orani
%20-40 seklinde bildirilmistir. Kose ve arkadaslarinin
arastirmasinda  hastalarin  %4,5’ine  (10), Cevik ve
arkadaslarinin  ¢alismasinda ise hastalarin  %0.27’sine
konsdltasyon istenmistir (4).

Bu calismada; 16383 hastanin %12,5 (n=2155)'una
toplam 2709 kez konsiiltasyon istenmistir. Literatlrdeki
calismalara gore ¢ok farklilik géstermemis ve konsiltasyon
oranlarinin diistk oldugu bulunmustur.

Hastalarin ~ yatis  durumlarina  gére  dagilimina
baktigimizda; Kiligaslan ve arkadaslarinin ¢alismasinda yatis
orani %12,5 (9), Aydin ve arkadaslarinin ¢alismasinda %12,2
(2), Kose ve arkadaslarinin galismasinda; %1,4'dir (10). Cevik
ve arkadaslarinin 2012-13 verilerine dayanarak yaptigi
calismada oran %3.57 (4), Sonmez ve arkadaslarinin
2019’daki galismasinda oran %5,4’tur (8). Bu ¢alismada ise;
hastalarin %8,1 (n= 1332)'ne yatis yapildigi bulunmustur. Bu
sonug literatiirdeki ¢alismalara benzer sekilde toplam hasta
sayisina oranla dugslktar.

Hasta tanilari incelendiginde; Polat ve arkadaslarinin
calismasinda basta karin agrisi olmak lizere, travmaya maruz
kalmis, gogus agrisi ve/veya nefes darligi sikayetleri olan
kisiler ~cogunlugu olusturmustur (1). Kilicaslan ve
arkadaslarinin ¢alismasinda birden fazla hastaligin olmasi
nedeniile 30157 hastaya toplam 34675 tani konulmustur. En
stk tanilar "S" kodlu harici nedenlere bagh yaralanmalar
(%16.29), "R" kodlu semptom, bulgu ve anormal klinik ve
laboratuvar sonuglari grubu (%15,71), "J” kodlu solunum
sistemi hastaliklaridir (%10,88) (9). Aydin ve arkadaslarinin
¢alismasinda; hastalarin sikayetlerinde travma grubunda en
sik kesiler, minor travma ve dismeler gorilirken, travma
olmayan grupta ise en sik karin agrisi ve nefes darlig1 goze
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carpmaktadir (2). Kose ve arkadaslarinin ¢alismasinda;
sirasityla karin agrisi (%9,6), darp ve/veya diismenin oldugu
durumlar (%8) ile bunu trafik kazasi ve travma (%5,3),
serebrovasciler hastaliklar (%5,3) ve vyaniklarin (%4,9)
izledigi gorulmistir (10). Cevik ve arkadaslarinin
¢alismasinda ise; %14.20’sinin yumusak doku bozuklugu,
%11.53’tnln mide Ulseri, %5.16’sinin akut tonsillit, %5’inin
miyalji, %3,60'inin idrar yolu enfeksiyonu, %2,65’inin
hipertansiyon, %2,27’sinin karin agrisi, %2,51’inin gogis
agrisi, %2,09’unun gastroenterit, %1.50’sinin konversiyon
oldugu bulunmustur (4).

Tanilarin mevsimsel dagilimi incelendiginde, deri ve cilt
hastaliklarinin, diisme ve travmalarin, ishal ve diskilama
sorunlarinin, karin agrisi ve yan agrisinin, psikiyatrik
hastaliklarin, solunum ve Uriner sistem tanilarinin yaz,
sindirim ve endokrin sisteme bagl hastaliklarin sonbaharda,
adli muayenelerin, ilag/alkol intoksikasyonlarinin,
kardiyovaskiiler sistem hastaliklarinin, nérovaskiiler sistem
ve kas iskelet sistemi hastaliklarinin ise ilkbahar mevsiminde
daha ¢ok goruldag, kis aylarinda kulak burun bogaz ve goz
hastaliklarinin  oldugu belirtilmistir  (4). S6nmez ve
arkadaslarinin Mart 2019’daki calismasinda ise; hastalarin
acile en sik basvuru nedeni Ust solunum yolu enfeksiyonu
olarak bulunmustur (8).

Bu galismada; hastalarin %79,3'ne (n=12997) bir, %16,7
(n=2728) hastaya iki tani, geriye kalan %4 hastaya ise (¢ ve
daha fazla tani konulmustur. Calismadaki en sik tanilar
sirasiyla; "R" kodu ile girilen "belirti, bulgu ve anormal klinik
ve laboratuvar sonuglari' baslk grubundan %10,5 (n=1580)
ile "karin agrisi" (R10.4) ilk sirada yer alirken; %7,2 (n=1080)
ile "bulanti ve kusma" (R11) ikinci sirada ve "J" kodu ile
girilen "solunum sistemi hastaliklar" bashk grubundan %5,9
(n=880) ile "akut Ust solunum yolu enfeksiyonu" (J06.9)
Uglincl sirada yer almistir. Bu ilk Gg sirayi, %5,7 (n=850) ile
"bogaz agrisi" (R07.0), %5,6 (n=837) ile "gogis agrisi"
(R07.04), %5 (n=748) ile "disme" (W19), %3 (n=447) ile “bas
agnisi" (R51), %2,7 (n=412)ile "dispne" (R06.0), %2,4
(n=367)ile "oksuruk" (R0O5), %2,1 (n=310) ile "bel agnsi"
(M54.5) takip etmektedir. Geri kalan tani oranlarinin her
birinin sikligi %2'nin altindadir. Literatlirdeki ¢alismalardaki
gibi acil olmayan R kodu ile girilen gruptan “karin agrisi”’ ve J
kodu ile girilen gruptan “lst solunum yolu enfeksiyonu’ en
sik tanilar icinde yer almaktadir.

Kisithhiklar

Bu arastirma 2018 yili verilerine dayanmaktadir. Veriler
bir biyiiksehirde, Vakif Universitesi hastanesi verileri ile
sinirhidir. Sonuglar kamu hastaneleri ve kuigik yerlesim
birimlerindeki AS’lerde farklilik gbsterebilir. Ek olarak, AS’ler
2020'de Covid-19 sirecini yasadi. Bu durumda sonuglar
degisebilir.
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AS'lerin amacina uygun kullanilmasinin saglanmasi ve
daha saglikli hizmet verebilmesi igin birinci basamak saglk
hizmetlerinin islevselligini artirarak, sevk sisteminin
uygulanmasi ile AS’lerdeki yogunlugun azaltilip saglkta
kalitenin artigina katki sunulacagi distintilmektedir. Boylece,
AS'lerin amaci disinda kullanilmasindan dogan
yogunluklarinin 6niine gegilip saglk harcamalarindaki is glict
kaybi, ekonomik kayip ve zaman kaybi ortadan kalkacaktir.
Bunun sonucunda; AS’lerde acil hastalara ayrilacak zaman ve
maddi imkanlarin artmasiyla nitelikli hizmet sunumu
saglanarak saglikta hizmet kalitesinin de yikselecegini

ongoérmekteyiz.
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Adherence of Emergency Medicine Physicians to the GOLD Report in Management of COPD

Exacerbation

Acil Tip Hekimlerinin KOAH Alevlenme Yénetiminde GOLD Kilavuz Onerilerine Uyumu

Merve Osoydan Satici* ™, Gokhan Aksel*™, Celal Satici?

ABSTRACT

Aim: Emergency medicine physicians play a major role in the
management of Chronic Obstructive Pulmonary Disease (COPD)
exacerbations. In order to improve the adherence of emergency
medicine physicians to current COPD guidelines, first of all, it is
necessary to identify the group with less compliance with the
guidelines. In our study, we aimed to investigate the awareness and
adherence of emergency medicine physicians in Turkey to the
recommendations of the GOLD 2019 guidelines for COPD exacerbation

Material and Methods: We performed a descriptive and cross-
sectional survey study. The survey was consecutively posted to all
emergency medicine doctors who are contactable by electronic mail in
Turkey. At the beginning of the survey, questions about the title of the
partipicants, time of working as an emergency doctor, number of COPD
patients seen per week were present and the rest of questions was
about updated information and recommendations on the definition,
treatment, and management of COPD exacerbation in the GOLD 2019
report.

Results: 68 emergency physicians (47 assistant physicians, 18
attending physicians, and 3 faculties) were included in the study.
Regarding management of patients with hypercarbia and consequent
respiratory acidosis, the adherence of the physicians working in the
Training and Research Hospitals was found to be statistically
significantly lower than the rest of the participants (p: 0.01). The
percentage of attendings who prefer systemic steroid treatment by the
guideline recommendation in the treatment of COPD exacerbation is
38.9% and the percentage of assistants is 26.1%, this difference was
statistically significant (p: 0.005). The rate of emergency physicians
working for more than 15 years who keeps the targeted oxygen
saturation within the range recommended by the guidelines in patients
presenting with COPD exacerbation is statistically significantly lower
compared to other groups (p <0.001).

Conclusion: We found that emergency medicine physicians in
Turkey have low rates of awareness and adherence to recent GOLD
reports. Regardless of the employer hospital, work experience, and the
average number of COPD patients seen, adherence rates revealed low.
The rates of awareness and adherence to current guidelines need to be
improved to reduce hospital admissions, health care costs, and
mortality of COPD patients.

Keywords: Emergency medicine, Chronic obstructive pulmonary
disease, GOLD guidelines

Gonderim: 09 Mayis, 2020

Kabul: 6 Haziran, 2020

, Serkan Emre Eroglu!

oz

Amag: Kronik Obstruktif Akciger Hastaligi (KOAH) alevlenmelerinin
yonetiminde acil tip hekimleri blyik rol almaktadir. Acil tip
hekimlerinin gincel KOAH rehberlerine uyumunu arttirmak igin
oncelikle kilavuz onerilerine uyumu daha az olan grubu belirlemek
gerekmektedir. Biz ¢alismamizda, acil tip hekimlerinin KOAH alevienme
yonetiminde Global Initiative For Chronic Obstructive Lung Disease
(GOLD) 2019 rehberinin o6nerilerine farkindaligini ve uyumunu
arastirmayi amagladik.

Gereg ve Yontemler: Calismamiz tanimlayici ve kesitsel bir anket
galismasi olup, anket Tiirkiye'de elektronik posta ile ulasilabilen tim acil
tip hekimlerine ardil sekilde gonderilmistir. Anketin baslangicinda,
katilimcinin Gnvani, ne kadar stiredir acil tip hekimi olarak galstigi,
KOAH alevlenme ile bagvuran hastalarin haftalik sayisi ile ilgili sorular
sorulmus ve anketin geri kalaninda GOLD 2019 raporundaki KOAH
alevlenme tanimi, tedavisi ve yonetimi ile ilgili glincellenen bilgi ve
Onerileri iceren sorulara yer verilmistir.

Bulgular: 68 acil tip hekimi (47 asistan hekim, 18 uzman hekim, 3
Ogretim gorevlisi) calismaya dahil edildi. Hekimlerin hiperkarbi ve buna
ikincil solunumsal asidozu olan hastalari tedavi yonetimlerinin
calistiklari hastaneye gore farklilik gosterdigi gorilmustir. Bu hastalarin
tedavisinde BiPAP (Bi-level positive airway pressure) kullaniimasi
gerektigini diistinen katilimcilardan Egitim ve Arastirma Hastanesi’nde
galisan hekimlerin uyum oraninin digerlerine gore istatistiksel olarak
anlaml olarak disiik oldugu goérilmistir (p:0.01). KOAH alevlenme
tedavisinde kilavuz 6nerisine uygun olarak sistemik steroid tedavisi
tercih eden uzmanlarin orani %38.9 ve asistanlarin orani %26.1 olup bu
fark istatistiksel olarak anlamli bulunmustur (p:0.005). 15 yildan uzun
suredir galisan acil tip hekimlerinin, KOAH alevlenmesi ile basvuran
hastalarda hedeflenen saturasyon degerini kilavuzun 6nerdigi aralikta
tutma orani, diger gruplara gore istatistiksel olarak anlaml derecede
dustktir (p<0.001).

Sonug: Hekimlerin calistigi hastane, calistig sire ve ortalama
muayene edilen KOAH hasta sayisina gére uyum oranlari arasinda
anlamh fark saptanmamistir. KOAH hastalarinin yeniden hastane
basvurularini, saghk bakim maliyetlerini ve mortalitesini azaltmak igin
guncel kilavuzlarin farkindaliginin ve uyum oranlarinin arttiriimasi
gerekmektedir.

Anahtar Kelimeler: Acil tip, Kronik obstriktif akciger hastahgi,
GOLD kilavuzu
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KOAH Alevlenme, GOLD Kilavuzu
Giris

Tum dinyadaki 6limlerin Ggiinci en sik nedeni (1) olarak
gosterilen Kronik Obstriktif Akciger Hastaligi (KOAH)'nda
tekrarlayan yatislara sebep olan ve hastaligin progresyonuna
yol acan en 6nemli faktérlerden biri alevlenmelerdir (2).
Mortalitesi %4 ile %30 arasinda seyreden (3) KOAH
alevlenmelerinin yonetiminde acil tip hekimleri blyuk rol
almaktadir.

Acil tip hekimlerinin glincel KOAH rehberlerine uyumunu
arttirmak icin 6ncelikle kilavuz 6nerilerine uyumu daha az
olan grubu belirlemek gerekmektedir. Bugline dek yapilan
calismalarda retrospektif olarak hasta dosyalari taranarak
rehberler ile ne kadar uyumlu oldugu analiz edilmistir (4-7).
Bu ¢alisma dizayni ile elde edilen sonuglar acil tip branginda
net veriler verememektedir. Hasta verileri, retrospektif
calismalarin dogasi geregi eksik ve yanlis veriler icerebilmesi,
kilavuzlara olan uyumun optimal olarak incelenemesine
sebep olabilmektedir. Bununla birlikte bazi merkezlerde
endikasyon konulmasina ragmen non-invazif mekanik
ventilasyon cihazinin olmamasi nedeni ile rehberlere uyum,
gercek sonuglardan daha disiik saptanmaktadir. Ayrica
literatlirde 2019 yilinda revize edilen GOLD rehberinin, KOAH
alevlenme ile ilgili giincel 6nerilerine acil tip hekimlerinin
uyumunu inceleyen bir ¢alisma yoktur.

Calismamizda, Ulkemizdeki acil tip hekimlerinin KOAH
alevlenme yonetiminde GOLD 2019 rehberinin 6nerilerine
farkindaligini ve uyumunu arastirmayi amagladik.

Gereg ve Yontemler
Calisma dizayni ve popiilasyonu

Calismamiz tanimlayici ve kesitsel bir anket ¢alismasi
olup, anket Turkiye'de elektronik posta ile ulasilabilen tim
acil tip hekimlerine ardil olarak génderilmistir. 01.04.2020-
31.04.2020 tarihleri arasina anketimizi cevaplayan 68 acil tip
hekimi calismamiza dahil edilmistir. Calismamiz Helsinki
Bildirgesi dogrultusunda yiritilmis ve kurumsal etik
komitemiz tarafindan onaylanmistir (Onay Tarih: 04.03.2020
ve Sayi: 53).

Anket

Anketimiz, GOLD 2019 raporunda KOAH alevlenme
yonetimi ile ilgili glincellenen bilgi ve oOnerilerle ilgili
¢ogunlugu coktan se¢meli, bir kismi ise evet / hayir / bazen
seklinde ¢ secenekle sinirli olan 20 soru icermektedir.
Anketin baslangicinda, katihmcinin invani, ne kadar siredir
acil tip hekimi olarak ¢alistigi, KOAH alevlenme ile basvuran
hastalarinin haftalik sayisi ile ilgili sorular sorulmus ve
anketin geri kalaninda GOLD 2019 raporunda KOAH
alevlenme tanimi, tedavisi ve yonetimi ile ilgili glincellenen
bilgi ve onerileri iceren sorulara yer verilmistir (Ek 1). Anket
elektronik posta aracilig ile
(http://www.surveymonkey.com), Turkiye’de c¢alisan ve
elektronik posta ile ulasilabilen hemen hemen tim acil tip
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hekimine art arda gonderilmistir. Anketteki sorulari rehbere
uyumlu sekilde yanitlayan hekimlerin tim katilimcilara orani
her soru igin belirtilmis ve uyumlu olarak nitelendirilmistir.
Istatistiksel analiz
Veriler Sosyal Bilimler istatistik Paketi (SPSS) surim 24
yazihmi kullanilarak analiz edildi. Kategorik degiskenler igin
frekans dagilimlar (sayi ve ylzde) hesaplandi. Normal
dagilima sahip ise ki-kare testi kullanildi; normal dagilim
gostermediyse kategorik degiskenler arasindaki iliskileri
degerlendirmek icin Fisher exact testi kullanildi. P degerinin
0.05'in altinda olmasi anlamli kabul edildi.

Bulgular

68 acil tip hekimi (47 asistan hekim, 18 uzman hekim, 3
ogretim gorevlisi) ¢alismaya dahil edildi. Katilimcilarin 41
tanesi 5 yildan daha kisa siire (%60.3), 25 tanesi 5-15 yil arasi
(%36.8), 2 tanesi ise 15 yildan uzun (%2.9) siredir gorev
yapmakta idi. Calismaya dahil edilen acil tip hekimlerinin
¢ogunlugu (%66.2'si) Egitim ve Arastirma Hastanesi’'nde
calismakta iken, katilimcilarin gogunlugunun (%75’i) haftada
15'den fazla KOAH alevlenme hastasi degerlendirdigi
gorlulmustar (Tablo 1).

Acil tip hekimlerinin 6zellikleri

Sayi (Yiizde)

Unvan Asistan 47 (%69.1)
Uzman 18 (%26.5)
Ogretim Gorevlisi 3 (%4.4)
Acil hekimi olarak 0-4 41 (%60.2)
cahigilan yil 5-15 25 (%36.7)
>15 2(%3.1)
Gorev yapilan Egitim  ve  Arastirma 45 (%66.2)
merkezin niteligi Hastanesi
Universite Hastanesi 12 (%17.6)
Devlet Hastanesi 10 (%14.7)
Ozel Hastane 1(%1.5)
Haftada goriillen KOAH <15 17 (%25)
alevlenme vaka sayisi 15-30 27 (%39.7)
>30 24 (%35.3)

Tablo 1. Acil Tip Hekimlerinin Mesleki Bilgileri

Calismaya katilan acil tip hekimlerinin GOLD 2019
glincelleme raporuna uyum oranlarinin; hekimlerin Gnvani,
ka¢g yildir calstigi ve haftada degerlendirdigi KOAH
alevlenme sayilarina gore karsilastirilmasi Tablo 2’'de
belirtiimistir. Hekimlerin hiperkarbi ve buna ikincil
solunumsal asidozu bulunan hastalarin tedavi
yonetimlerinin, ¢alisilan hastaneye goére farkhhk gosterdigi
gorlilmustir. Bu hastalarin tedavisinde BiPAP (Bi-level
positive airway pressure) kullanilmasi gerektigini dislinen
katihmcilarin yiizdesi Devlet Hastanesi’'nde %80, Universite
Hastanesi'nde %58,3, Egitim ve Arastirma Hastanesi’'nde
%24.4 oraninda bulunmus olup, Egitim ve Arastirma
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GOLD 2019
raporundaki
guncel bilgi ve
oneriler

KOAH
alevlenmesi
tanimi

Sistemik
steroid tedavi

siresi

Antibiyotik
endikasyonlari

Antibiyotik
tedavi siresi

Atak ciddiyeti
siniflandirmasi

En sik sebebi

En guglu
prediktori

Periferik
eozinofil sayisi
ile sistemik
steroid
tedavisinin
etkinligi
arasindaki iligki

Birincil tedavisi

Teofilin
kullanimi

Hedeflenen
saturasyon
degeri

Hiperkarbik
respiratuvar
asidozda
birincil tedavi

NIMV
endikasyonlari

KOAH
alevlenmesi
sonrasi kontrol
onerileri

Pulmoner
rehabilitasyon
icin  poliklinik
onerisi

Unvan

Ast.

68.1

26.1

46.8

63.8

15.2

55.3

31.9

51.1

34

55.3

76.6

25.5

63.8

8.5

29.8

66.7

389

61.1

61.1

11.1

44.4

22.2

61.1

50

72.2

66.7

66.7

44.4

5.6

22.2

0G

66.7

66.7

66.7

66.7

66.7

66.7

66.7

66.7

66.7

333

0.9

0.005*

0.4

0.9

0.8

0.6

0.6

0.7

0.6

0.5

0.7

0.06

0.4

0.7

0.6

Gorev yapilan Merkez

AH

8.9

27.3

44.4

64.4

133

53.3

311

46.7

311

55.6

77.8

24.4

66.7

8.9

28.9

UH

75

25

66.7

58.3

9.1

58.3

25

58.3

41.7

58.3

66.7

58.3

41.7

8.3

333

DH

50

40

70

60

20

40

20

80

60

920

70

80

40

20

GOLD 2019'a Uyum Orani (%)

OH

100

100

100

100

0.8

0.7

0.8

0.4

0.8

0.4

0.8

0.4

0.8

0.1

0.3

0.01*

0.6

0.5

0.9

Acil

hekimi

caligilan yil

0-4

72.5

27.5

42.5

67.5

12.8

50

27.5

52.5

35

52.5

72.5

30

62.5

7.5

30

5-15

60

333

64

60

16

60

32

56

36

72

84

48

52

20

olarak

>15

50

50

50

100

50

50

100

50

100

0.6

0.08

0.7

0.07

0.9

0.8

0.8

0.3

0.9

0.4

<0.001**

0.2

0.7

0.5

0.1

Haftada

gorilen

alevlenme sayisi

<15

64.7

235

47.1

64.7

17.6

64.7

35.3

58.8

29.4

47.1

58.8

23.5

70.6

17.6

15-30

77.8

25.9

48.1

63

3.8

48.1

14.8

51.9

40.7

59.3

70.4

333

55.6

18.5

KOAH

>30

58.3

34.8

58.3

62.5

20.8

50

37.5

54.2

375

87.5

54.2

54.2

8.3

8.3

0.4

0.6

0.8

0.4

0.3

0.8

0.3

0.7

0.5

0.3

0.4

0.1

0.6

0.3

0.2

(Kisaltmalar: KOAH: Kronik obstriiktif akciger hastaligi, GOLD: Global Initiative For Chronic Obstructive Lung Disease, NIMV:, non-invaziv mekanik ventilator, Ast: asistan acil tip hekimi, Uzm: Uzman

acil tip hekimi, OG: 6gretio gorevlisi acil tip hekimi, EAH: egitim ve arastirma hastanesi, UH: {iniversite hastanesi, DH: devlet hastanesi, OH: 6zel hastane, p <0.05 istatistiksel anlamlilik degeri olarak

kabul edilmistir.)

Tablo 2. Calismaya Katilan Acil Tip Hekimlerinin GOLD 2019 Giincelleme Raporuna Uyum Oranlari
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Hastanesi’'nde c¢alisan hekimlerin  uyum oraninin
digerlerine gore istatistiksel olarak anlamh olarak daha
disik oldugu gorilmistir (p=0.01). KOAH alevlenme
tedavisinde kilavuz 6nerisine uygun olarak sistemik steroid
tedavisi tercih eden uzmanlarin orani %38.9 ve asistanlarin
orani %26.1 olup bu fark istatistiksel olarak anlamh
bulunmustur (p=0.005). 15 yildan uzun stiredir ¢alisan acil tip
hekimlerinin, KOAH alevlenmesi ile basvuran hastalarda
hedeflenen saturasyon degerini kilavuzun onerdigi aralikta
tutma orani, diger gruplara gore istatistiksel olarak anlamli
derecede diisik bulunmustur (p<0.001).

Tartisma

CGalismamizda Turkiye'deki acil tip hekimlerinin gincel
GOLD raporuna iliskin farkindalk ve uyum oranlarinin;
hekimlerin calistigi hastane, calistigi slire ve ortalama
muayene edilen KOAH hasta sayisina gore farkli olmadig
sonucuna vardik. Literatiirde KOAH alevlenme ile acil servise
basvuran hastalarin yonetimi ve GOLD kilavuzuna uyum ile
alakali yapilan ¢alismalar mevcut olup, verilerin retrospektif
olarak ICD tanilari ve medikal tedavi kayitlari lizerinden elde
edildigi gorilmastir (8). Hastalarin dispneye yol acabilecek
ve tedaviyi etkileyebilecek komorbiditelerinin bulunmasi,
tedavi kontraendikasyonu bulunan durumlar ve bu kayitlarin
eksik veya yanlis olabilecegi goz 6niline alindiginda sadece
ICD tanisi ve kayith veriler Gzerinden glvenilir sonuglarin
elde edilemeyecegi yadsinamaz. KOAH alevlenme ile acile
basvuran yash hastalarin yonetimi ile ilgili yapilan bir
¢alismada ise analize dahil edilen hastalarin tanilari, sadece
hastalara sorularak belirlenmis olup, KOAH tani kriterlerinin
karsilanip  karsilanmadigi  bilinmemektedir  (6). Bu
sebeplerden dolayi hastalara verilen tedavi Gizerinden hekim
yaklasimini  6lgmek dogru sonuglar vermemektedir.
Literatlirden farkli olarak glincel GOLD onerilerine iligkin
sorulari direkt hekimlere anket ile sormanin daha objektif ve
glvenilir oldugunu distnduk.

KOAH alevlenme tedavisinde verilen birincil tedavilerin
analiz edildigi calismalarda kisa etkili bronkodilatér kullanimi
yuksek oranda gozlenmistir (4). Bizim calismamizda ise
birincil tedavide kisa etkili antimuskarinik tedavi eklensin ya
da eklenmesin kisa etkili beta2 agonist kullaniimasi
gerektigini disiinen hekim orani %36’dir. En yiksek oran
%60 ile inhale steroid ile beta2 agonist kullanimi olarak
bulunmustur.  inhale  steroidin  KOAH alevlenme
tedavisindeki yeri net degildir. Fakat Glinen ve arkadaslarinin
yaptigi bir calismada gok yiiksek dozlarda (6000 mikrogram)
budesonid tedavisinin yeri olabilecegi belirtilmistir (9).

Sistemik steroid kullanimi hakkinda literatiirde geliskili
veriler mevcuttur. Calismalarin  bazilarinda kilavuzlara
uyumlu sekilde sistemik steroid tedavisinin kullanildigi (8),
bazilarinda ise vyeteri kadar kullaniimadigi sonucuna
varilmistir (5). Sonstein ve arkadaslari ise sistemik steroidin
kilavuza uyumlu bir sekilde kullanildigi fakat yan etkilerden
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kaginmak igin optimal dozda verilmedigini géstermistir (10).
Kisa sireli (5 gln) steroid tedavisi 14 gin tedavi ile
kiyaslandiginda aralarinda anlamh fark olmadig ortaya
konulmustur. Bizim ¢alismamizda 5-7 gin sistemik
kortikosteroid tedavisi dneren hekimlerin ylzdesi %28 olup,
cogunluk (%36) tek doz kortikosteroid tedavisi tercih
etmektedir. Optimal sistemik kortikosteroid tedavisi
uygulanmadigindan, giincel bir yayinda da belirtildigi gibi,
atak sonrasi erken donemde yeniden basvuru oranlari %20
civarlarinda olup, mortalite oranlann da yiksek
seyretmektedir (11).

Teofilin kullanimi, gelismis Ulkelerde kilavuzda da
belirtildigi (izere faydasinin zararindan daha az olmasi ve
mortal aritmilere sebebiyet vermesinden dolayl distk
seviyelerdedir. Harvey ve arkadaslari akut atak tedavisinde,
doktorlarin  hemen hepsinin teofilini  kullanmadigini
gostermistir (12). Fakat bizim c¢alismamizda alevlenme
tedavisinde %40 oraninda kullanildigi gorilmektedir. Bazi
hastalarda bronkodilatasyon saglamaya yardimci olmasina
ragmen, yan etki profili bu kadar genis, terapotik araligi bu
kadar dar olan bu ilaci kullanirken daha dikkatli olunmalidir.

Literatlirde KOAH alevlenme ile acil servise basvuran
hastalarin incelendigi bir calismada elde edilen sonuglar non-
invaziv mekanik ventilasyon (NIMV) uygulanan hastalarin
asidoz ve hiperkapni insidansinin anlamli derecede yliksek
olmasina ragmen, kanita dayal 6nerilere iyi uyum oldugunu
disindirmektedir. Calismada respiratuvar asidozu olan 12
hastada, sadece hiperkapnisi olan 24 hastada ve sadece
asidozu olan iki hastada NIMV kullanilmadigi gorilmds,
NIMV kompliyansi diisiik bulunmustur (7). Calismamizda, iki
dizeyde basing (BiPAP) uygulanarak hipoventilasyonu tedavi
edilmesi gereken (13) ve respiratuvar asidozu mevcut olan
KOAH alevlenme tanili hastalarda ©6n planda CPAP
(continuous positive airway pressure) kullaniimasi gerektigi
disindlmektedir (14). Bizim ¢alismamizda bu hastalarda
BiPAP kullanilmasini gerektigini diisiinen hekimlerin orani
sadece %38'dir.

Anketimizin GOLD 2019 raporundaki teorik icerigi
sorguladigi durumlar ile ilgili farkindalik oranlari da dusik
bulunmustur. Farkindaligin ve uyumun arttiriimasinin
hastane basvurularini azalttigl gosterilmistir (15). Hekimlerin
klavuzlara neden uyum gostermedigini arastiran bir
calismada, hekimlerin %10’undan fazlasi hasta bazh
faktorlerin  sebep oldugunu belirtmistir (16). Bizim
calismamiz verilen tedaviler Uzerinden degil, dogrudan
hekimlere uygulanan bir anket ¢alismasi olup, hasta bazh
uyum problemiicermemesine ragmen yine de uyum oranlari
genel olarak diisiik bulunmustur.

Kisithhiklar

Galismamizin en biyldk kisithhg, e-posta araciligl ile
ulasilan hekimlerden sadece sinirli sayisinin anket katiliminin
olmasidir. ikincisi, anketteki sorularin katilimcilari pratikteki
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secimleri yerine olmasi gereken terapotik yaklasimi
secmelerine yonlendirmesidir. Son olarak, asistan hekimler
ayri olarak analiz edilse de hasta yonetiminde uzman
hekimlerden ve/veya 6gretim gorevlisi hekimlerden yardim
alabilecekleri yadsinamayacagindan, sonuglar sadece asistan
hekimlerin tedavi yaklasimlarini yansitmiyor olabilir. Bu
calismada sadece hekimlerin GOLD kilavuz uyumlari
sorgulanmis  olup bu uyumun hastalarin  klinik
sonlanimlariyla iliskisi arastinlmamistir. Sonraki
arastirmalarda  kilavuz  uyumunun hastalarin  klinik
sonlanimlarina ne dizeyde etki ettiginin arastirilmasinin
hasta yonetiminde alinacak kararlar agisindan degerli
oldugunu dislinlyoruz.

Sonug

Acil tip hekimlerinin giincel GOLD o&nerilerine uyum
oranlarinin disiik oldugu bulunmustur. Hekimlerin galigtig
hastane, calistigl slire ve ortalama muayene edilen KOAH
hasta sayisi fark etmeksizin uyum oranlari dustktir. KOAH
hastalarinin yeniden hastane basvurularini, saghk bakim
maliyetlerini  ve mortalitesini azaltmak icin giincel
kilavuzlarin farkindaliginin ve uyum oranlarinin arttirilmasi
gerekmektedir.

Cikar Gatismasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: MOS ¢alismayi dizayni; MOS ve CS hasta
bakimi ve datayi toplama; GA istatistiksel analiz; GA ve SEE
materyal analiz asamalarinda; MOS, GA, CS, ve SEE yazim
asamasinda katkida bulunmuslardir.

Etik Beyani: Bu calisma icin Umraniye Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu’ndan Tarih:
04.03.2020 ve Sayi: 53 ile onay alinmistir. Yazarlar arastirma
ve yayin etigi kurallarina uyuldugunu beyan ederler.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Effects of Average Air Temperatures on Patients’ Urea, Creatinine, eGFR, Sodium and

Potassium Levels

Ortalama Hava Sicakhidinin Hastalarda Ure, Kreatinin, eGFR, Sodyum ve Potasyum Diizeylerine Etkileri
Mahmut Tas!®, Abdullah Sen™, Oner Avinca!™, Yenal Karakoc!

ABSTRACT

Aim: In this study, we aimed to investigate whether the
seasonal effects of the weather conditions are associated
with electrolyte imbalance in the patients presenting to the
emergency department.

Material and Methods: A total of 21942 patients were
included in the study, and these patients were divided into
two groups: Group 1 consisted of 10953 patients presenting
to our emergency department in the summer months when
the weather is warm; while Group 2 comprised 10989
patients admitted to the emergency department in the
winter months when the weather is cold.

Results: The groups were compared with each other in terms
of electrolytes and eGFR, and urea and creatinine values
were found to be higher in Group 1 while Sodium, potassium
and eGFR values were recorded to be lower in the same
group (p<0.001). Correlation analysis was performed in
order to assess whether there was a correlation between the
change in daily temperature, age, urea, creatinine, sodium,
potassium, and eGFR of the patients. It was also observed
that the changes in daily temperature had a positive
correlation with urea and creatinine and that it had a
negative correlation with the age, sodium, potassium, and
eGFR.

Conclusion: We consider that this study gives significant
results in terms of demonstrating the relationship between
electrolyte imbalances resulting from seasonal changes of
temperature in the patients presenting to the emergency
department.

Keywords: Electrolyte Imbalance, emergency department,
seasonal temperatures effects.
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Amag: Bu calismada acil servise basvuran hastalarda hava
kosullarinin mevsimsel etkilerinin elektrolit dengesizligi ile
iliskili olup olmadigini arastirmayi amagladik.

Gereg ve Yontemler: Calismaya 21942 hasta dahil edildi
ve bu hastalar iki gruba ayrildi: Grup 1, havanin sicak oldugu
yaz aylarinda acil servisimize basvuran 10953 hastadan, Grup
2 ise havanin soguk oldugu kis aylarinda acil servise basvuran
10989 hastadan olusuyordu.

Bulgular: Gruplar elektrolitler ve eGFR agisindan birbirleriyle
karsilastirilmis ve Grup 1'de Ure ve kreatinin degerleri daha
yuksek, sodyum, potasyum ve eGFR degerleri ise ayni grupta
daha dusik olarak bulunmustur (p <0.001). Hastalarin
gunluk sicaklik, yas, Ure, kreatinin, sodyum, potasyum ve
eGFR'deki degisim arasinda bir korelasyon olup olmadigini
degerlendirmek icin korelasyon analizi yapildi. Gunlik
sicakliktaki degisikliklerin Gre ve kreatinin ile pozitif, yas,
sodyum, potasyum ve eGFR ile negatif korelasyon gosterdigi
gozlendi.

Sonug: Bu ¢alismanin acil servise bagvuran hastalarda
mevsimsel sicaklik degisikliklerinden kaynaklanan elektrolit
dengesizlikleri arasindaki iliskiyi gostermesi acisindan
anlamh sonuglar verdigini diisiiniiyoruz.

Anahtar Kelimeler: Elektrolit dengesizligi, acil servis,
mevsimsel sicaklik etkileri
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The effects of climate change on blood electrolytes
Introduction

It is known that electrolyte imbalance may occur during
periods of seasonally high temperatures due to fluid loss
resulting from insufficient fluid consumption and
perspiration and that deterioration may be observed in renal
functions because of the activation of compensatory
regulatory mechanisms [

Although the risk of developing a medical condition due
to high temperature is more commonly seen in the elderly
population, individuals having chronic diseases, disabled
people and people who live alone; it has been reported in
different studies in the literature that the rate of heat related
iliness also increases in the young population who work in
open areas as a part of their professions or who are exposed
to high temperatures for a long time during open-air
activities (24,

The studies have demonstrated that the changes in
ambient temperature have a direct impact on the
hospitalizations, morbidity, and mortality 5. During the heat
wave which hit Europe in August 2003 and killed more than
70,000 people, France was reported to be the most affected
country with 14,729 deaths. Most of the cases observed in
elderly patients and were due to dehydration and renal
failure (691,

In recent years, the expected consequences of climate
change have emerged due to the increase in temperature
resulting from global warming 19, It is observed that the
weather temperature in our region and country continue to
increase over the years and more dramatically in the
summers. In this study, we aimed to investigate whether the
seasonal effects of the weather conditions ambient
temperature are associated with renal dysfunction and
electrolyte imbalance in patients presenting to the
emergency department.

Material and Methods
Study area and population

In this study, we examined retrospectively the patients
presenting to the Emergency Department. The study was
approved by the Clinical Research Ethics Committee of a
tertiary hospital with the decision number 115 on 29 June
2018. A total of 110580 patients were admitted to our
emergency department between January and December
2017. A number of 21942 patients were included in the
study, and these patients were divided into two groups:
Group 1 consisted of 10953 patients presenting to our
emergency department in the summer (June, July, August)
when the weather is warm and Group 2 comprised 10989
patients admitted to the emergency department in the
winter (December, January, February) when the weather is
cold.
Meteorological evaluation
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Daily minimum, maximum and mean temperature
changes occurring during the study period were obtained
from the data recorded by the Directorate General of
Meteorology of the Turkish Ministry of Agriculture and
Forestry.

Exclusion criteria

The non-trauma patients under 18 years of age were
excluded from the study because they were not admitted to
the emergency department of our hospital. Patients who
were admitted to the emergency room in spring and autumn
when the weather temperature values were within normal
limits were excluded.

Data collection and measurements

We recorded the serum urea, creatinine, sodium (Na),
potassium (K) and Estimated Glomerular Filtration Rate
(eGFR) values of the patients included in the study according
to the seasonal temperature in summer and winter. We also
recorded their sociodemographic data such as age and
gender, and the highest daily temperature at the time of
admission.

The blood samples of the patients are taken with BD
Vacutainer® SST ™ Il Advance Tubes (BD SST ™ Il Advance)
blood collection tubes in our emergency department.
Biochemical data are determined with the use of a Cobas ¢
501 Automated Chemistry Analyzer (in Roche Hitachi Cobas
C 501 System).

Statistical Analysis

The results were given as mean+SD and N (%). Univariate
statistical analyses were performed by using a chi-square
test for categorical variables and Student-t-test for
continuous variables. Spearman's rho correlation analysis
was used in order to evaluate whether there was an
association between the collected data and ambient
temperature. P <0.05 was accepted to be statistically
significant.

Results

A total of 21942 eligible patients presented to the
Emergency Department the during a one-year study period.
Of 10953 patients admitted to the emergency departmentin
the summer, 5823 (53,2%) patients were female while 5130
(46,8%) were male. Of 10989 patients admitted to the
emergency department in the winter, 5877 (53.5%) patients
were female while 5112 (46.5%) were male. The mean age
of the participants was 48.72 £ 20.29 in Group 1 and 50.31 +
20.15 in Group 2. The average temperature was 38.13 + 3.27
°Cin Group 1and 10.01 £ 4.57 °Cin Group 2.

In the summer group 867 (7.9%) out of 10,953 patients
and 647 (5.9%) in the winter group had hyponatremia. That
difference was statistically significant (p<0.001). When
groups were compared in terms of electrolytes, eGFR, urea
and creatinine values were found to be significantly higher
in Group 1 while sodium (Na), potassium (K), and eGFR
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values were recorded to be lower in the same group
(p<0.001). Table 1 shows the urea, creatine, sodium,
potassium and eGFR averages of the groups.

Groupl (Summer) Group 2 (Winter)

N=10953 N=10989 P value
mean £ ss mean £ ss
Urea (mg/dl) 37.56 + 21.02 34.88 + 19.47 <0.001
Creatine (mg/dl) 0.92£0.39 0.86+0.35 <0.001
Sodium (mmol/L) 139.30 + 3.80 140.87 + 4.04 <0.001
Potassium (mmol/L) 434£0.53 4.38+0.55 <0.001

eGFR (ml/min/1.73m?)  79.89 + 17.40 81.22 + 16.30 <0.001

Age 48.72 + 20.29 50.31+ 20.15

eGFR: Estimated Glomerular Filtration Rate

Table 1. Mean Values of Urea, Creatine, Sodium, Potassium, eGFR and
Age

Spearman's rho correlation analysis was performed in
order to assess whether there was a correlation between the
change in daily temperature, age, urea, creatinine, sodium,
potassium, and eGFR of the patients. When we evaluated
the results, we found that there was a negative correlation
between eGFR and the age, urea, creatinine, and potassium
of the patients while eGFR had a positive correlation with the
sodium value. It was also observed that the changes in daily
weather temperature had a positive correlation with urea
and creatinine and that it had a negative correlation with the
age, sodium, potassium, and eGFR. Table 2 shows the
correlation between the change in daily temperature at the

Daily temperature
eGFR
Parameters ocC

Age r=-0.658 p< 0.001 r=-0.044 p< 0.001

Urea (mg/dl) r=-0.588 p< 0.001 r=0.073 p<0.001

Creatine (mg/dl) r=-0.662 p< 0.001 r=0.085 p< 0.001

Sodium (mmol/L) r=0.064 p< 0.001 r=-0.214 p< 0.001

Potassium (mmol/L) r=-0.179 p< 0.001 r=-0.034 p< 0.001

Daily temperature r=-0,033 p< 0.001
(Degrees Celsius,C°)

eGFR (ml/min/1.73m?) r=-0,033 p< 0.001

eGFR: Estimated Glomerular Filtration Rate, r: Correlation confident,
°C: Degrees Celsius

Table 2. Spearman’s rho correlation analysis

time of admission and eGFR values, and the age, urea,
creatinine, Na, and K values of the patients.

Discussion

We consider that this study gives significant results in
terms of demonstrating the relationship of electrolyte
imbalances resulting from changes of weather temperature
in the patients presenting to the emergency department, a
city located in southeastern region of Turkey where the
continental climate is observed. As a result of the
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investigations that we carried out while planning our
research, we have seen that global warming has become an
increasing problem over the years. Although there is limited
evidence on the seasonal changes of weather temperature
and electrolyte imbalances in the literature, there is
evidence that more people are affected by the diseases
related to the ambient temperature every year.

Diseases developing due to the increase in temperature
may vary from the conditions that can be treated with simple
medical interventions (such as sunburn, redness, edema,
syncope, and cramps) to the potentially life-threatening
forms (such as heat stroke and heat exhaustion resulting
from the deterioration of thermoregulation mechanisms
(11]), The studies in the literature have shown that there is a
causal relationship between the increase in ambient
temperature and renal dysfunction [® 12141,

Physiological mechanisms of the body try to regulate the
electrolyte and water balance in the event of hyperthermia
and dehydration. Renal failure may occur as noted by the
decrease in the glomerular filtration rate. The elderly
patients are more vulnerable to the development of heat-
induced renal disease due to decreased thermotolerance
and weakened thirst and many medications - 9. Studies
conducted by Hansen et al. 12l have shown that the patients
at or over the age of 85 constitute the highest risk group in
terms of the electrolyte and renal dysfunctions, resulting
from heat fluctuations. Comparing to the patients at the age
of 15-64 in our study, the values of urea and creatinine were
found to be significantly higher in the summer while the Na,
K, and eGFR values were lower. In accordance with the
literature, we found that the incidence of hyponatremia is
higher in summer than in winter. We consider that this
condition occurs due to the loss of water and salt through
perspiration and inadequate fluid or sodium (salt)
replacement intake during the hot summer season in our
region.

Masugata et al. [*5] compared the estimated glomerular
filtration rates (eGFR) in 102 hypertensive patients with and
without chronic renal disease in their article published in
2011, and they demonstrated that eGFR decreased in the
summer in both groups. Ranucci et al. ¢l carried out a single-
center retrospective study regarding the effects of ambient
temperature changes on renal function in 16,203 patients
undergoing cardiac surgery over a period of ten years. They
found that the eGFR values were significantly lower in the
preoperative and postoperative measurements of the
patients operated in the warmest months while their serum
creatinine levels were higher. There was a direct correlation
between the temperature and serum creatinine.
Pfortmueller et al. I conducted a study on the effect of
excessive temperatures on the prevalence of electrolyte
failure in patients admitted to the emergency department in
2014. They found that the prevalence of hyponatremia was
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significantly higher during the periods of high temperature
and that there was a weak inverse correlation between daily
maximum weather temperature changes and serum sodium
and potassium. In a 10-year retrospective study Zhao et al.
[17] concluded that sodium levels were significantly lower in
August than the rest of the year. Similarly, we also found that
eGFR had a negative correlation with age, urea, creatinine
and potassium and a positive correlation with sodium level.
We saw that daily changes in weather temperature had a
positive correlation with urea, creatinine and a negative
correlation with sodium, potassium, and eGFR. We think that
an increase in the urea and creatinine levels of the patients
was due to the decrease in fluid consumption in high
temperatures and increased fluid losses and resulting in a
decrease in eGFR values. We think that serum sodium value
decreases due to an increase in the amount of fluid and salt
excretion through sweating because of high temperature.
The serum potassium levels decrease as a result of the
regulatory mechanisms being activated because of the fluid
loss. Although there is limited information on the decrease
in serum potassium value in the literature, it has been
reported that the decrease in potassium may be caused by
the volume decrease arising from the fluid loss due to
sweating and the subsequent increase in aldosterone [, In
conclusion, In our research found that patients presenting to
the emergency department during the warmest months are
more likely to suffer from electrolyte imbalance. We wish to
draw the attention of the physicians to the high-
temperature fluctuations due to global warming and climate
change. These have become increasingly important in recent
years leading to increases in the heat-related diseases that
may develop because of this situation. Necessary
precautions must be taken in order to protect the individuals
who are exposed to heat for a long time in warmer months.
We should raise the awareness of this issue to society.

Limitations

There a few limitations of this study. First, we did not
correlate our study variables to clinical parameters like
incidence of organ dysfunction and mortality rate. Secondly,
we could not perform long-term follow-up to identify the
development of clinically significant acute kidney injury in
patients included in the study. However, we confirmed that
patients may develop electrolyte disturbance due to
temperature increase. Thirdly this is a single-center study, so
the generalizability of our findings is limited.
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CASE REPORT / OLGU SUNUMU

Rupture of A Splenic Artery Aneurysm During Pregnancy: Case Report
Gebelikte Splenik Arter Anevrizmasinin Riiptiirii: Olgu Sunumu

Engin Ozakin!

ABSTRACT

Aim: Splenic artery aneurysm is a rare condition which
carries a high mortality risk. In this case, we aimed to present
a pregnant patient presenting with sudden onset severe left
upper quadrant and abdominal pain, discomfort in the left
shoulder and cardiovascular collapse.

Case: 28-year-old pregnant woman (20th weeks) was
brought to the emergency department due to syncope. She
had a history of dilatation/curettage due to spontaneous
abortion 1 week ago. On admission, she was confused and
her the general condition was moderate-bad. Vital signs;
blood pressure: 80/50 mmHg, pulse: 121 beats / min,
respiratory rate: 24 / min and GKS: 12 (E: 3, M: 4, V5). Splenic
artery rupture was detected in abdominopelvic CT
performed upon detection of intra-abdominal free fluid in
bedside USG. The patient underwent laparotomy by the
general surgery department and died at the 8th hour of the
follow-up.

Conlusion: Splenic artery rupture has a high mortality in
terms of both mother and fetus. Emergency physicians
should keep in mind the splenic artery rupture in pregnant
patients who are in shock.

Keywords: Splenic artery, aneursym, pregnancy

Gonderim: 13 Mart, 2020

Kabul: 29 Mayis, 2020

0z

Amag: Splenik arter anevrizmasi, yliksek mortalite riski
tastyan nadir bir durumdur. Bu olgumuzda ani baslangicl
siddetli sol Gist kadran ve karin agrisi, sol omuzda rahatsizhk
ve kardiyovaskiler kollaps ile basvuran gebe hastayi sunmayi
amacladik.

Olgu: Bayilma nedeniyle acil servise getirilen 28 yasinda
20 haftalik gebe hastanin 6ykiisiinde 1 hafta 6nce spontan
abortusa bagh kiretaj o©ykisli mevcuttu. Basvuruda
degerlendirmede genel durumu orta-koti, biling konfiize
saptandi. Vital bulgular; kan basinci:80/50 mmHg, Nabiz:121
atim/dk, solunum sayisi:24 /dk ve GKS : 12 (E:3, M:4, V5)
olarak olguldl. Yatakbasi USG’de karin ici serbest sivi
saptanmasl Uzerine yapilan abdominopelvik BT’de splenik
arter riptiri tespit edildi. Genel cerrahi bolimu tarafindan
laparotomi uygulan hasta, takibinin 8. Saatinde eksitus oldu.

Sonug: Splenik arter ruptlri gerek anne gerekse fetis
acisindan yiksek mortaliteye sahiptir. Acil tip hekimleri sokta
gelen gebe hastalarda splenik arter ruptirini akilda
bulundurmaldir.
Anahtar Kelimeler: Splenik arter, anevrizma, pregnancy
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Splenik Arter Anevrizmasi
Giris

Splenik arter anevrizmasi (SAA) nadir, ancak potansiyel
olarak hayati tehdit eden bir durumdur. SAA, splenik arterin
1 cm’den fazla dilatasyonudur ve tim viseral arteriyel
anevrizmalarin yaklasik %60'in1 olugturur (1). Riptire olmasi
durumunda hasta hipovolemik sok tablosunda acil servise
basvurabilir, bu durumda mortalitesi yiksektir (2). Gebelik,
travma, portal hipertansiyon, ateroskleroz ve arteriyel
dejenerasyon risk faktorleri olarak belirtiimektedir (3,4).
Olgularin %2-10'unda riptilr spontan olarak meydana gelir.
Riptire olmasi durumunda mortalite orani annede %75
iken, fetliste %95’tir. Olgumuz senkop nedeni ile acil servise
basvuran kadin hastada, splenik arter anevrizma riptariddr.
Olgu

Yirmi sekiz yasinda, 20 haftalik iken 1 hafta 6nce spontan
abortus ve kiretaj yapilan kadin hasta, 1 saat dnce bayilma
ve genel durum bozuklugu nedeni ile acil servise 112
tarafindan getirildi. Daha 6ncesinden benzer bir sikayet tarif
etmeyen hastanin 6zge¢misinde Wilson hastaligi mevcut idi.
Fizik muayenesinde genel durumu orta-kotd, bilinci konfize,
soluk goruntimdeydi. Kan basinci 80/50 mmHg, nabiz: 121
atim/dakika, solunum sayisi: 24/dakika ve GKS’si 12 (E:3, V:4,
M:5) idi. Karin muayenesinde, batin distandii ve yaygin
hassasiyet mevcut idi. Hastanin yatak basi ultrason
incelemesinde batin ici serbest sivi saptandi. Laboratuvar
tetkiklerinde, tam kan sayiminda, hemoglobin: 6,5 g/dl,
trombosit: 82000 hiicre/mm3, arter kan gazinda pH: 7,29,
laktat: 8,6 mmol/L, baz defisiti: -15,9 mEg/L, INR: 1,8 idi.
Hastanin hipotansif ve tasikardik olmasi nedeni ile 1000 cc
%0.09’luk izotonik serum fizyolojigi takiben toplamda 3 linite
eritrosit replasmani yapildi ve 1 Unite taze donmus plazma
verildi. Genel durumunun koétllesmesi ve solunumun
yuzeyellesmesi izerine hasta hizli seri entiibasyon protokoli
ile entlbe (ketamin ve rokuronyum bromir ile) edildi.
intrakraniyal patoloji, pulmoner embolinin dislanmasi ve
batin ici serbest sivisinin etiyolojisinin saptanmasi icin, bas-
boyun, toraks ve abdominopelvik bilgisayarli tomografi (BT)
cekildi. Bas-boyun ve toraks BT’si normal saptanan hastanin
abdominopelvik BT’sinde splenik arter anevrizma riptiriine
bagli kontrast madde ekstravazasyonu, perisplenik ve
perihepatik batin ici serbest sivi (Figiir 1) tespit edildi. Hasta
genel cerrahi bolimi tarafindan laparatomiye alindi ve
splenektomi uygulandi. Yogun bakimda takibe alinan hasta
takibinin 8. saatinde eksitus oldu. Yazar tarafindan hasta
yakinindan hasta bilgileri ve goriintulerinin kullanim izni igin
imzal bilgilendirilmis onam formu alinmistir.

Tartisma

SAA'nin gelisimi ile iliskili risk faktorleri ve patogenez tam
olarak belirlenememesine ragmen fibromiskiler displazi,
kollajen vaskiler hastaliklar, kadin cinsiyet, cogul gebelik
Ooykusi ve portal hipertansiyon etiyolojide rol oynar.
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Kadinlarda erkeklerden dort kat daha siktir (5). SAA'li
hastalar genellikle asemptomatiktir, ancak %20'sinde karin
agrisi, gogus agrisi gibi belirtiler gorilir ve ¢ogu tesadifen
teshis edilir. Nadiren de olsa olgumuzda goraldiga gibi
anevrizma, spontan olarak riptiire olup hipovolemik sok
tablosunda karsimiza g¢ikabilir. Multiparite ve gebeligin
Uglincl trimestirinde rlptdr riski artar (6,7). Gebelik disinda
rlptlr riski %3-5 ve mortalite %25 civarindadir (8). Gebelikte
riptir orani ilk iki trimestirde yaklasik %12, Uglnci
trimestirde %69, dogum sirasinda %13 ve dogum sonrasi
donemde %6’dir (9). Anevrizmanin lokalizasyonu, olgularin
%80’inde splenik arterin distal 1/3’lik kismindadir (10). Capi
2 cm’den biyitk anevrizmalarin rptdr riski yuksektir (11).

Hamilelik sirasinda SAA, genellikle asemptomatiktir ve
%95’i yirtihincaya kadar asemptomatik kalr (5,8). Ruptlr
belirtileri spesifik degildir ancak olusmasi durumunda, agri
ortaya cikar. Agri en sik epigastrik, sol yan ve gogustedir ve
sol kola yansiyabilir. Agriya bulanti ve kusma eslik edebilir.
Raptur sonrasi kanamaya bagh klinik iki asamalidir, ilk
asamada kanama omentumdadir ve bu bélgede sinirlanir, bu
durumda ciddi klinik belirtiler goriilmemekle birlikte
belirtiler degiskendir. Bu siire birkac saatten birka¢ haftaya
kadar degisebilir. ikinci asama ise kanama, olgumuzda
oldugu gibi karin bosluguna serbest rlptir seklindedir ki bu
durumda hasta sok tablosundadir ve ani olarak anne ve fetis
6lumiine neden olabilir (12).

Ayirici tanida ilk Ug¢ aylik donemde, sok ve kanama
bulgulari olan gebelerde ilk akla gelmesi gereken ektopik
gebeliktir. ikinci ve {iclincii trimesterde ise uterus riiptiirii ve
plasenta dekolmani, masif pulmoner emboli, karacigerin
subkapsiiler hematomu, kolesistit veya peptik Ulser gibi
diger durumlar distnilebilir (13).

Tanida pelvik ve batin ultrasonografi 6zellikle kararsiz
hastalarda ilk tercih edilmesi gereken goriintileme
yontemidir. Etyolojinin saptanmasi agisindan ultrasonografik
gorintileme yeterli olmamaktadir. Bu durumda eger hasta
stabil ise bilgisayarli tomografi disiinllebilir. Ancak tani
cogunlukla laparatomi sirasinda intraoperatif olarak konur.

SAA’larda  terapotik  secenekler  cerrahi  veya
endovaskiler mudahaledir. Dusik riptlir riski olan
anevrizmalar konservatif olarak tedavi edilebilir, ancak
progresyonu belirlemek icin diizenli gériintileme gerektirir.
Mevcut kanitlar, semptomatik, genisleyen, ¢api 2 cm'den
fazla veya gebelikte, cocuk dogurma yasinda veya karaciger
transplantasyonundan sonra tespit edilen splenik arter
anevrizmalarinin yiksek riptir riski altinda oldugunu ve
aktif tedaviye tabi tutulmasi gerektigini gostermektedir.
Rlptire olan olgularda embolizasyon veya stent greft
uygulamasi iceren endovaskiler prosedir, yiksek teknik
basari ve dlsik mortalite nedeni ile splenik arter
anevrizmasi igin ilk tedavi secenegi olarak kabul edilmektedir
(14).
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Ozakin

Figlir 1. Abdominopelvik BT’sinde splenik arter anevrizma riiptiriine bagl kontrast madde ekstravazasyonu

Sonug

SAA riptiri gerek anne gerekse fetls agisinda yiiksek
mortaliteye sahiptir. Acil tip hekimleri sokta gelen gebe
hastalarda SAA rlptirini akilda bulundurmaldir.

Cikar Catismasi: Yazar cikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazar finansal destek
bildirmemistir.

Yazarlarin Katkisi: Yazi tek yazarlidir.

Hasta Onami Beyani: Yazar tarafindan hasta yakinindan
hasta bilgileri ve gorintilerinin kullanim izni igin imzah
bilgilendirilmis onam formu alinmistir. Yazih onayin bir
kopyasi bu derginin arsivinde incelenebilir.
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CASE REPORT / OLGU SUNUMU

Secondary Transport of the Patient with Extracorporeal Life Support: Case Report
Ekstrakorporal Yasam Destegi Saglanan Hastanin Sekonder Transport Organizasyonu: Olgu Sunumu

Burak Bekgoz! ™, ishak San2®, Mehmet Ergin3“, Burhan Albay*

ABSTRACT

Aim: In this case, it is aimed to share experiences in the
preparation and application stages of the transport of the
patients receiving Extracorporeal Life Support (ECLS).

Case: A 36-year-old patient, who was receiving ECLS, who
had a Glasgow Coma Scale (GCS) score of 15 and had heart
transplantation due to end-stage congestive heart failure,
was transferred from Yuksek ihtisas Training and Research
Hospital to newly-opened Ankara City Hospital by
Emergency Medical Services (EMS) ambulances.

The team was decided to consist of 2 Paramedics, 1
Cardiovascular Surgery Specialist, 1 Anesthesia and
Reanimation Specialist and 1 Extracorporeal Membran
Oxygenation (ECMO) device technician. The appropriate
route between these two hospitals was determined. Prior to
transport, ambulance equipment was adapted and
simulated; Elevators, hospital doors to be used during
transport were determined.

The total transport time was 25 minutes; The time spent
on the road was 14 minutes. During the transport, the
patient's vital parameters were stable, no complications, or
device problems occurred. In many countries, the ECMO
transport system has been created, including expert
professionals from different disciplines, and the organization
of this system is carried out by the EMS Administration.
There are no professional ECMO transport teams in our
Turkey, and EMS professionals are not trained on
transporting patients with ECMO.

Conclusion: It is recommended that the transport of the
patients with ECLS be added to the training programs of EMS
professionals and design of ambulances specific to the
transport of these patients.

Keywords: Critical patients transport, ECMO, extracorporeal
life support
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oz

Amag: Bu olguda Ekstrakorporeal Yasam Destegi alan hasta
naklinin hazirlik asamasi ve gergeklestiriimesi esnasindaki
tecribelerin paylasiimasi amaglanmaktadir.

Olgu : Tiirkiye Yiiksek ihtisas Hastanesinin, Ankara Sehir
Hastanesine tasinmasi nedeniyle Ekstrakorporeal Yasam
Destegi (ECLS) almakta olan 39 Yasinda Glaskow Koma
Skalasi Skoru 15 olan, son donem konjestif kalp yetmezligine
bagh kalp transplantasyonunu bekleyen hasta, Ankara Sehir
Hastanesine acil yardim ambulanslari ile nakledilmistir.
Ekipte 2 adet Paramedik, Kalp ve Damar Cerrahisi Uzmani,
Anestezi ve Reanimasyon Uzmani ve Ekstrakorporeal
Membran Oksijenizasyonu (ECMO) cihazi teknisyeninden
olusturulmasi kararlastirildi. iki hastane arasindaki uygun
rota belirlendi. Nakil dncesi ambulans donanimi uygun hale
getirilerek similasyon yapildi, kullanilacak hasta tasima
asansor, kapilar belirlendi. Hastanin toplan nakil siiresi 25
dakika, yolda gegirdigi sire 14 dakika saptandi. Nakil
esnasinda hastanin vital parametreleri stabil seyretti,
komplikasyon veya cihazlarda bir problem yasanmadi. Birgok
Ulkede farkli disiplinlerden konusunda uzman personelin yer
aldigi  ECMO transport sistemi olusturulmustur ve
organizasyonu hastane oncesi saglik sistemi tarafindan
gerceklestiriimektedir. Ulkemizde profesyonel ECMO nakil
ekipleri yoktur ve ECMOQ’lu hasta nakli konusunda hastane
oncesi saglik personellerine egitimler verilmemektedir.
Sonug : ECLS alan hasta nakli konusunun hastane oncesi
personelin egitim programlarina eklenmesi ve sadece ECLS
alan hastalarin nakli i¢cin standardize edilmis ambulanslarin
tasarlanmasi 6nerilmektedir.
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Critical patient transport

Introduction

Extracorporeal Life Support (ECLS), has emerged as an
option to recover the patients with severe hemodynamic or
respiratory failure who are unresponsive to treatment, and
it is a method of providing support with an external artificial
mechanical circulatory device when critical patients cannot
maintain their vital functions. The Extracorporeal Membrane
Oxygenation (ECMO) device, which provides ECLS, removes
carbon dioxide (CO2) from the systemic venous blood
coming from the patient with the oxygenator device acting
as an artificial lung and sends the blood back to the body by
loading oxygen (02) with the pump which serves as an
artificial heart (1,2).

ECLS is a widely used method for patients with different
indications, and Extra Corporeal Life Support Organization
(ELSO) has published guidelines to standardize ECLS
management. Transfer of the patient to the ECMO center,
after the cannulation was provided at the scene or at the
health facility, is called primary transport; If the ECLS is
already provided at the referring center, and the patient is
referred to another center for various reasons, this is called
secondary transport (3).

The transport of patients receiving ECLS is quite difficult,
and secondary transport of these patients must be
performed by professional teams. According to the
literature, this type of patient transport is less. In this study,
it is aimed to share experiences in the preparation and
application stages of the transport of the patients receiving
ECLS.

Case

City Hospital was opened recently in Ankara city; with the
opening of this hospital, several hospitals of Ankara were
closed and all patients were transferred to the City Hospital.
210 patients of the Yiiksek ihtisas Training And Research
Hospital, one of these closed hospitals, were transferred to
the City Hospital by fully-equipped land ambulances of
Ankara Emergency Medical Services (EMS). One of these
patients was transported with ECLS and is the subject of our
case report. Written informed consent was obtained from
the patient for publication of this case report and any
accompanying images.

The patient was male, 39 years old (174 cm and 62 kg)
and his Glasgow Coma Scale (GCS) score was 15; He was
awaiting heart transplantation due to terminal-term
congestive heart failure; He had been under treatment for
45 days in the Cardiovascular Surgery Intensive Care Unit of
Yiiksek lhtisas Training and Research Hospital; He was being
monitored by contact isolation with ECMO (Table 1) and
ventricular support. He was receiving oxygen (3 L/min),
dopamine (3 mcg/kg/min), Milrinone (0,375 mcg/kg/min),
Noradrenaline (0.05 mcg / kg / min).
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Preparations were started 4 days before the day of

transport.
ECMO Mode VA, Right femoral artery/vein
0, Flow Rate (L / min) 4
Fraction of Inspired O, ECMO %40
Centrifugal Pump Drive (rpm) 5000
Blood Flow(L/min) 2
Number of days patient 45

connected to ECMO device

Number of days of intensive care 45

Table 1. ECMO parameters

3 days before the day of transport, we interviewed the
responsible cardiovascular surgery physician of the Yuksek
ihtisas Training and Research Hospital; It was decided that
the patient had to be transported with 1 ECMO device, 1
Ventricular Assist Device (VAD) monitor and 3 injector
pumps, 12-lead ECG monitoring and intensive care ventilator
for possible complications. The transport team was decided
to consist of 2 experienced Paramedics (at least 5 years of
work expeience, Advanced Life Support, Trauma, and
Resuscitation, ECG and Arrhythmia Management
Certificates), 1 Cardiovascular Surgery Specialist, 1
Anesthesia and Reanimation Specialist, and 1 ECMO device
technician (Figure 1-2).
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Figure 2. Transport of the patient

A route was planned from the Yiiksek ihtisas Hospital to
Ankara City Hospital, and the distance was measured as 16.7
kilometers (km). The route information was shared with the
traffic control unit of the Provincial Police Department to
make the transport process safer and faster. On the
transport route, the traffic cops closed the road to traffic,
and they escorted the ambulance.

Technical Support and Logistics Unit of the Ankara EMS
was contacted to take the measures discussed for this
patient's transport. According to the ECMO transport guide
of the Extracorporeal Life Support Organization (ELSO), the
ambulance to be used for the transport of the patient with
ECLS should have some additional features.

These features are as follows:

- Large internal space is required as the team is
crowded and additional equipment is used.

- High ceiling is required for the patient to be safely
loaded into the ambulance.

- In accordance with the increasing weight of all
equipment, a high-load stretcher is required.

- An independent supply of oxygen is required.

- An ambulance power supply is required to provide
the necessary voltage, current and power to ensure
that all equipment runs smoothly during transport
(ECMO transport team members must have
sufficient knowledge of the power requirements of
the equipment.)

- A stretcher with a motorized lifting mechanism is
required to carry an increased weight (> 450 kg).

- The height of the stretcher and ambulance should
be adjustable so that the patient can be safely
loaded into the ambulance (There should be
adjustable air suspensions on the rear axle of the
ambulance).

The Intensive Care Ambulance (Volkswagen Crafter ©,
2013, Germany), which provides all these features, was
selected for transport. In order to simulate the transport
with ECLS, the team visited the clinic where the patient was
treated 3 days before the transport. All equipment was
placed in the ambulance and the elevators and doors of the
hospital to be used during transport were determined.
During the simulation, a healthcare professional similar to
the patient in terms of height and weight was transported;
The transport route and total transport time were
measured. After the route was determined, the Provincial
Police Department was informed about the route and the
date of the transport.

During the simulation, when the ECMO was connected to
the 220V output of the ambulance, there was a problem with
the ambulance's electrical system, and the ECMO device
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could not receive power. During this failure, the ECMO
device was connected to the backup batteries to operate at
the highest capacity and the simulation continued until the
target hospital. The backup batteries were sufficient during
the transport. There were no problems except the power
supply problem. In line with the recommendation of the
technical staff, it was decided to use the intensive care
ambulance instead of the existing ambulance, because its
electrical system was newer. The simulation was repeated
with the intensive care ambulance, and no problems
occurred.

The injector pump was fixed on the stretcher so that the
infusion was notinterrupted between the intensive care unit
and the ambulance. The modification of the stretcher for
fixing the injector pump was provided by the technical
support unit. Thus, the continuous infusion was provided
with 3 injector pumps fixed to the stretcher.

A daily ambulance check was carried out at 09:00 am on
10.02.2019 and there was no deficiency in the ambulance.
The team went to the intensive care unit where the patient
was hospitalized with the predetermined ambulance and
equipment. The patient was transferred to the ambulance
stretcher without any problem; The devices were checked.
The ECMO device was disconnected from the power supply
after making sure that all devices were working properly.
The patient was lowered from the second floor of the
hospital to the ground floor by an elevator. In this process,
the ECMO device was operated with battery; The patient
was loaded into the ambulance without any problems. The
ECMO device was connected directly to the power supply in
the ambulance. During the transport, the ambulance was
escorted by a traffic police vehicle along the transport route
(16.7 km). Along the entire transport route, the road was
closed to vehicle traffic, so that rapid and safe transport of
the patient was enabled. The total transport time was 25
minutes; The time spent on the road was 14 minutes. During
the transport, the patient's vital parameters were stable, no
complications, or device problems occurred (Table 2).

Pre- During Post-Transport
Transport Transport

0, Saturation (%) 99 98 100

Mean Arterial 100/75 95/70 90/60

Blood Pressure

Heart rate 100 96 90

pH Blood Gas 7.47 N/A 7.51

Blood lactate 0.6 N/A 1.03

level

Table 2. Hemodynamic parameters of the patient
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Discussion

Today, the number of patients receiving ECLS support by
connecting to the ECMO device is increasing. In patients who
develop cardiac arrest in the pre-hospital period, ECMO is
provided by cannulation at the scene, and patients are
primarily transported to ECMO centers (4). Currently,
primary or secondary patient transports with ECMO devices
are carried out among cities, even among countries. Two
NATO soldiers receiving ECLS, were transported from
Afghanistan to Germany intercontinentally (5). Increased
transport of patients receiving ECLS also affects EMS, which
is part of the organization, and increases awareness.

According to the Guidelines for ECMO Transport
published by ELSO, it is recommended to use a land
ambulance at distances < 250 miles (400 km); So that we
also chose to use the land ambulance at this distance (3).

In many countries, the ECMO transport system has been
created, including expert professionals from different
disciplines, and the organization of this system is carried out
by the EMS Administration. Establishing and operating such
asystem even in developed countries causes high costs (6,7).
There are no professional ECMO transport teams in our
Turkey, and EMS professionals are not trained on
transporting patients with ECMO. In these developed
countries, some experienced centers have only ambulances
allocated to ECMO service (1), while there are not yet such
ambulances in Turkey. This is why we used the standard
intensive care ambulance during the transport, after
modifying it.

Since the Ankara EMS Administration had never
transported an ECLS-supported patient, we did not have any
algorithms related to the subject, so that we prepared by
taking into consideration the expert recommendations and
scanning the scientific studies. The fact that electrical power
supply was experienced during the simulation showed the
importance of transport simulation and pre-transport
preparations.

Conclusion

Although ECLS is a difficult and costly method, the value
of a healthy life is priceless. Primary or secondary transport
of the ECLS patient is difficult; therefore, specially trained
personnel, special equipment and ambulances should be
allocated for the transport of these patients. It is
recommended that the transport of patients with ECLS be
added to the training programs of EMS professionals and
design of ambulances specific to the transport of these
patients.
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Diagnosis of Muscle Injuries by Point of Care Ultrasonography in Emergency Department:

A Case Report

Acil Serviste Odaklanmis Kas-iskelet Ultrasonografisi ile Kas Yaralanmalarinin Tanisi: Bir Olgu Sunumu

Nalan Kozaci'™, Mustafa Avci?

ABSTRACT

Aim: In this case report, we describe a patient who presented with
the complaint of walking difficulties to the emergency department
and an ecchymosis on his leg, and found partial rupture in the
semitendinosus muscle by bedside point of care ultrasonography.
Case: A 31-year-old male patient applied to the emergency
department with complaints of pain and bruising on his left leg. It
was learned from the anamnesis of the patient that he was a
dancer, suddenly felt severe pain and burning in his left leg during
a movement called "spagat position" during the dance show, and a
bruise developed in the leg the next day. The patient also stated
that he had increased pain during walking and had difficulty
walking. In the physical examination of the patient, swelling,
ecchymosis and palpation sensitivity were found in the region near
the middle point on the back of the left leg, and the pain in the
lesion area described during the abduction of the leg and knee was
increased. Following obtaining verbal and written consent from the
patient, bedside point of care ultrasonography was performed on
the left leg of the patient by the emergency physician. The point of
care ultrasonography examination revealed fluid collection
compatible with hematoma between the left leg semitendinosus
muscle fibers and partial rupture in the semitendinosus muscle. On
the tenth day of the trauma, magnetic resonance images of the
patient reported that a partial rupture was observed in the
semitendinosus muscle, measuring antero-posterior diameter of
25 mm, covering more than 50% of the muscle, and hematoma in
the rupture region was observed in the subacute period in the
rupture region and fluid collection were observed in the rupture
region.

Conclusion: Muscle injuries are among the common applications to
the emergency department. Point of care ultrasonography can be
used in the emergency department as an alternative imaging
method for the evaluation, grading and treatment decision of
hamstring muscle injuries.

Keywords: Muscle injury, point of care ultrasonography, sport
injury

Gonderim: 14 Nisan, 2020

Kabul: 17 Haziran, 2020

0z

Amag: Bu sunumda, acil servise yiriime gigligl ve bacaginda
morluk  sikdyeti ile  basvuran, odaklanmis  kas-iskelet
ultrasonografisi ile semitendinosus kasinda parsiyel riptdr
saptanan bir olgu anlatiimigtir.

Olgu: Otuz bir yasinda erkek hasta sol bacaginda agri ve morarma
sikayeti ile acil servise basvurdu. Hastanin anamnezinden dansgi
oldugu, dans gosterisi esnasinda "spagat pozisyonu" ismi verilen bir
hareket sirasinda sol bacaginda aniden siddetli bir agri ve yanma
hissettigi ve ertesi giin bacaginda morluk olustugu 6grenildi. Hasta
ayrica, yliriime sirasinda agrisinin arttigini ve bu ylizden yirimekte
zorluk gektigini ifade etti. Hastanin fizik muayenesinde sol bacak
arka ylzinde orta noktaya yakin bolgede sislik, ekimoz ve
palpasyonda hassasiyet saptandi, bacak ve diz abduksiyonu
esnasinda tarif edilen lezyon bolgesinde hastanin agrisi artiyordu.
Hastadan sozel ve yazili onam alindiktan sonra, hastanin sol
bacagina acil hekimi tarafindan odaklanmis kas-iskelet
ultrasonografisi yapildi. Odaklanmis kas-iskelet ultrasonografisi
muayenesi ile sol bacak semitendinosus kas lifleri arasinda
hematom ile uyumlu sivi koleksiyonu ve semitendinosus kasinda
parsiyel rlptir saptandi. Hastaya ait, travmanin onuncu gini
manyetik rezonans gorintilerinde semitendinosus kasinda antero-
posterior gapi 25 mm olarak 6lgllen ve kasin %50’sinden fazlasini
kapsayan parsiyel riptir izlendigi, riptlir bdlgesinde 1 cm
boyutlarinda subakut donemde hematom oldugu ve fasyalar
arasinda yer yer sivi birikimleri gozlendigi raporlandi.

Sonug: Sonug olarak, hastalar kas yaralamalartile acil servise siklikla
basvurmaktadirlar.  Odaklanmis  kas-iskelet  ultrasonografisi,
semitendinosus kas yaralanmalarinin degerlendirilmesi,
derecelendirilmesi ve tedavi karari igin alternatif bir goruntile
yontemi olarak acil serviste kullanilabilir.

Anahtar Kelimeler: Kas yaralanmasi, odaklanmis kas-iskelet
ultrasonografisi, spor yaralanmalari
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Ultrasonografi ile Kas Yaralanmasi Tanisi
Giris

Spor esnasinda olusan kas yaralanmalarinin yaklasik
%37’sini hamstring kas (HSM) yaralanmalari olusturur. HSM
yaralanmalari  oOzellikle futbolda en sik bildirilen
yaralanmalardir (1,2). Proksimal hamstring aviilsiyonlar,
erken cerrahi onarim ile biiyik 6lgide iyilesmektedir. Bu
nedenle, iyi bir fonksiyonel iyilesme icin erken dénemde
dogru tani ve tedavi gereklidir (3).

Ultrasonografi (USG) ve manyetik rezonans goériintiileme
(MRG), kas vyaralanmalarinin varligini ve derecesini
degerlendirmek icin en faydal gorintileme teknikleridir.
USG teknolojisindeki son gelismeler kas yaralanmalarinda,
MRG ile ayni dogrulukta taniya izin vermektedir. USG ile
degerlendirme gergek zamanl, fonksiyonel ve dinamiktir.
UsS, tasinabilirligi ve iyonlastirici radyasyon icermemesi gibi
bircok avantaji nedeniyle yaygin olarak kullanilmaktadir.
Ayrica, doppler goriintileme 6zelligi ile USG'de kan akimi
fizyolojik olarak degerlendirilebilir. Travmadan sonra erken
donemde gergeklestirilen USG muayenesi 6zellikle fasya ve
kasta olusan yirtilma ve hemoraji varligini, tendon, fasyal kilif
veya kas-tendon kavsak etkilenimi hakkinda yardimci bilgiler
saglar (4-6).

USG, avantajlarindan dolayi klinisyenler tarafindan daha
fazla tercih edilmektedir. Spesifik amaglar icin kullanilan US,
“odaklanmis USG” veya “bakim noktasi USG” olarak
adlandirihr. Odaklanmis kas-iskelet ultrasonografisi, kemik
kiriklarinin tespitinde, kirik rediksiyonlarinda ve yumusak
doku yaralanmalarinin gérintiilenmesinde acil serviste ve
hastane 6ncesi ortamlarda basari ile kullaniimistir (7-9).

Bu sunumda, acil servise ylrime gigcligi ve bacaginda
morluk sikayeti ile basvuran, odaklanmis kas-iskelet
ultrasonografisi ile semitendinosus kasinda parsiyel ruptir
saptanan bir olgu anlatilmistir.

Olgu

Otuz bir yasinda erkek hasta sol bacaginda agn ve
morarma sikdyeti ile acil servise basvurdu. Hastanin
anamnezinden dansgi oldugu, dans gosterisi esnasinda
"spagat pozisyonu" ismi verilen bir hareket sirasinda sol
bacaginda aniden siddetli bir agri ve yanma hissettigi ve
ertesi giin bacaginda morluk olustugu 6grenildi. Hasta ayrica,
ylrime sirasinda agrisinin arttigini ve bu yiizden ylirimekte
zorluk cektigini ifade etti. Hastanin fizik muayenesinde sol
bacak arka yiziinde orta noktaya yakin bolgede sislik, ekimoz
ve palpasyonda hassasiyet saptandi, bacak ve diz
abduksiyonu esnasinda tarif edilen lezyon bdlgesinde
hastanin agrisi artiyordu. Hastanin tim diger sistem
muayeneleri ve vital bulgularn olagan saptandi. Hastadan
sozel ve yazili onam alindiktan sonra, hastanin sol bacagina
acil tip  hekimi tarafindan odaklanmis kas-iskelet
ultrasonografisi yapildi. Odaklanmis kas-iskelet
ultrasonografisi muayenesi ile sol bacak semitendinosus kas
lifleri arasinda hematom ile uyumlu sivi koleksiyonu ve
semitendinosus kasinda parsiyel riptir saptandi (Sekil 1A,
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B). Takiben hastanin sol bacak goérintilemesi icin MRG
istemi yapildi ve on giin sonrasina randevu alindi. Fizik
muayene ve odaklanmis kas-iskelet ultrasonografisi
muayene bulgularina gére hastaya istirahat o6nerildi ve
analjezik recete edildi. Hastanin MRG goriintilerinde
(T1A/T2A aksiyal/T2A koronal kesitlerde) semitendinosus
kasinda AP ¢api 25 mm olarak 6lglilen ve kasin %50’sinden
fazlasini  kapsayan parsiyel riptar izlendigi, ruptir
bolgesinde 1 cm boyutlarinda subakut donemde hematom
oldugu ve fasyalar arasinda yer yer sivi birikimleri gbzlendigi
raporlandi (Sekil 1C, D).
Ultrasonografi teknigi
Hastanin ultrasonografi degerlendirmesi sedye Uzerinde
supin  pozisyonda vyapildi.  Odaklanmis  kas-iskelet
ultrasonografisi icin Mindray DC-T6 tasinabilir ultrasonografi
cihazinin (Almanya) 7.5 MHz lineer probu kullanildi. ilk olarak
agrinin en fazla oldugu bolge yukaridan asagiya ve
medialden laterale dogru, ardindan bacagin timi 6n, arka,
ic ve dis ylzeylerde yine yukaridan asaglya ve medialden
laterale dogru lineer prob ile lateral ve transvers olarak
tarandi. Odaklanmis kas-iskelet ultrasonografi muayenesi ile
ultrasonografik hassasiyetin en fazla oldugu alanda kas lifleri
arasinda hematom ile uyumlu sivi kolleksiyonu ve parsiyel
kas rlptard gorintilendi. Yazar tarafindan hastadan hasta
bilgileri ve goéruntilerinin  kullanim izni icin imzal
bilgilendirilmis onam formu alinmistir.

Tartisma

Kas yaralanmalari, yaralanma mekanizmasina goére direkt
veya indirekt travma olarak siniflandirilir. Laserasyon ve
kontiizyon gibi direkt yaralanmalar, eksternal giigler sonucu
olusur. Yaralanma alaninda hematomla birliktedir.
Sporcularda en sik rektus femoris ve intermediet vastus
etkilenir. indirek yaralanmalar, 6rnegin gec baslangich kas
agrilari, uzamalar ve gerilmeler, kaslarin viskoelastik sinirlari
Gzerinde ani bir gerilme ve bu sirada internal glglerin etkisi
ile olusan giiclii bir kasilma sonucu olusur. Tipik yaralanma
bolgesi, biyomekanik olarak zayif bir nokta olan kas-tendon
kavsagidir. Quadriseps kasi ve hamstringler siklikla
intramuskuler veya santral tendonlara sahip olduklarin igin
sik¢a etkilenirler (10,11).

MRG, kas travmalarinin tespitinde altin standart tani
yontemi olarak kabul edilir, fakat akut ve hiperakut fazda
USG’'nin MRG'ye goére avantajlari vardir ve bunlar; disik
maliyet, genis kullanilabilirlik ve tasinabilirliktir. Ayni
zamanda, USG muayenesi dinamik bir degerlendirmedir.
Lezyonlarin anatomik bolgesine bagh olarak tim
dizlemlerde ek taramalarina ve yaralanmalarin dinamik
olarak degerlendirilmesine izin vermektedir. Siddetli
kontlizyonlarda, = hematomu  degerlendirmede  USG
duyarlilig1 %100'dur (10). MRG, fizik muayene ve USG
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nindra

Sekil 1. A ve B: Odaklanmig kas-iskelet ultrasonografisi muayenesi ile sol bacak semitendinosus kas lifleri arasinda gorsellestirilen hematom ile uyumlu sivi
koleksiyonu ve semitendinosus kasinda parsiyel rliptir, C ve D: MRG gorintulerinde T2A aksiyal ve koronal kesitlerde semitendinosus kasinda saptanan parsiyel

rlptlr, riptur bolgesinde subakut donemde hematom ve fasyalar arasinda gozlenen sivi birikimi.

bulgulari uyumsuz oldugunda kiigik yapisal yaralanmalarin
tanisini koyabilir veya dislayabilir. Bununla birlikte en son
kanitlar, MRG'nin tek basina kasa ait yapisal hasarin
boyutunu tam olarak gorsellestiremedigi icin MRG ve USG'yi
birlestirmeyi 6nermektedir (10). Renkli Doppler ve Power
Doppler USG vaskiler yapilarin seyrini gorsellestirmeye ve
kas icindeki hemoraji miktarini 6lgmeye izin verir. Buna
karsilhk USG, operator bagimhdir, egitim ve tecriibe gerektirir
(10,12,13).

Hamstring kas vyaralanmalarinda tedavi secgenegi
yaralanma siddetine bagl olarak degismektedir. Klinik
pratikte en yaygin kullanilan t¢ kademeli bir siniflandirma
sistemidir ve yaralanmalar kiglik, orta veya tam kas rtptiri
olarak siniflandirir. Diger bir siniflama da ise US'Gde
gozlenen degisimlere gore lezyonlar derecelendirilmistir.
Grade l'de; kas yapisinda degisiklik yoktur ancak kas
cevresinde 6dem belirtileri gosteren lezyonlar mevcuttur.
Grade II; kismi rlptirleri tanimlar ve grade Il ise tam kas
veya tendon riiptlrind isaret eder (6,14,15).
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Son zamanlarda, vyeni siniflandirma  sistemleri
gelistirilmistir; bu sistemler daha kapsamli olmayi, kas hasari
terminolojisini standartlastirmayi ve hasarin derecesine gore
prognozu belirlemeyi amaglamaktadir. MRI goérintilerine
gore yapilan bir siniflandirmada yaralanmalar 0-4 arasinda
derecelendirilir; 1, 2, 3 ve 4. derecelere ek olarak lezyonun
yeri (a: myofascial lezyonlar; b: musculotendinous lezyonlar
ve c: intra-tendinous lezyonlari) tarif edilir (2,14,15).

Hamstring  kas  yaralanmalarinin ~ ¢ogu  minor
yaralanmalardir, bu olgularda soguk uygulama, analjezik,
kompresyon, bacak elevasyonu ve immobilizasyon tedavisi
yeterlidir. Bununla birlikte biseps femoris, semitendinosis
veya semimemranosis kasinda komplet riiptir nadiren
olusabilir. Bu durumda konservatif tedavi ile birlikte cerrahi
tedavi yapilmaktadir. Bu nedenle yaralanmanin derecesini
belirlemek 6nemlidir (1,2).

Bu olgu sunumunda acil servis ortaminda yatak basi
yapilan odaklanmis kas-iskelet ultrasonografisi muayenesiile
semitendinosus kas yaralanmasi degerlendirildi. Odaklanmis
kas-iskelet ultrasonografisi géruntiilerinde parsiyel ruptar,
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hematom ve kas lifleri arasinda sivi tespit edildi. Hastanin
fizik muayene ve odaklanmis kas-iskelet ultrasonografisi
muayene bulgularina gore istirahat ve analjezik 6nerildi. On
glin sonra yapilan MRG gorintiilemede odaklanmis kas-
iskelet ultrasonografisi muayene bulgularina benzer olarak
parsiyel riiptlr ve hematom tespit edildi.

Sonug
Sonug olarak, hastalar kas yaralamalari ile acil servise

siklikla basvurmaktadirlar. Odaklanmis kas-iskelet

ultrasonografisi, semitendinosus kas yaralanmalarinin
degerlendirilmesi, derecelendirilmesi ve tedavi karari igin
alternatif bir gorintlile yontemi olarak acil serviste
kullanilabilir.

Cikar Catismasi: Yazarlar gikar catismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: Tim yazarlar bu yazinin hazirlanmasina
esit katkida bulunmustur.

Hasta Onami Beyani: Yazar tarafindan hastadan hasta
bilgileri ve goruntilerinin  kullanim izni igin  imzah
bilgilendirilmis onam formu alinmistir. Yazili onayin bir
kopyasli bu derginin arsivinde incelenebilir.
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Emergency Service Management of Bleeding Due to New Generation Oral Anticoagulants

Yeni Kusak Oral Antikoagiilanlara Bagl Kanamalarda Acil Servis Yénetimi

Ozlem Koksal*@, Vahide Aslihan Durak!

ABTRACT

New generation oral anticoagulant (NOAC) drugs are
widely used today, as they have more advantages in some
clinical situations and they do not require close monitoring
for their dosage.

Rarely, they increase the risk of bleeding like the other
anticoagulant drugs and are not able to be monitored in the
high dose intakes. Due to these reasons, the management of
these patients in emergency department should be specific.

In this article, the emergency service management of
patients with bleeding associated with the use of NOAC
drugs will be discussed.
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management, emergency department
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oz

Bazi klinik durumlarda avantajli olduklari ve dozlari
acgisindan yakin izlem gerektirmedikleri i¢in yeni kusak oral
antikoagilan (YOAK) ilaglar ginimizde yaygin olarak
kullanilmaktadir.

Nadir de olsa tim antikoagtlan ilaglar gibi kanama riskini
arttirirlar ve yliksek doz maruziyetlerinde laboratuvar olarak
monitorizasyonlari mimkiin degildir. Bu ylzden hastalarin
acil serviste yonetimi 6zellik arz etmektedir.

Bu yazida YOAK kullanimina bagh kanamali hastalarin acil
servis yonetiminden bahsedilecektir.

Anahtar Kelimeler: Yeni kusak oral antikoagiilanlar, kanama,
ybnetim, acil servis
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Yeni Kusak Oral Antikoagilanlar
Giris

Yeni kusak oral antikoagiilan (YOAK)'larin ortaya cikisi,
tromboembolik olaylarin 6nlenmesi ve tedavisi igin mevcut
secenekleri genisletmistir. Bu yeni ilaglar spesifik olarak ya
dogrudan trombini ya da aktif haldeki faktor Xa (FXa)’yi bloke
etmektedir.  Terapdtik  dozlarda kullanildiklarinda,
antikoagiilan ajanlarin birincil toksisitesi kanamadir. Bu risk
doza bagh olup, yasla birlikte artis gosterir (1,2). Akut doz
asiminda kanama komplikasyonlari ortaya gikabilir (3). Ancak
YOAK ilaglarin akut asiri  dozdan sonra kanama
komplikasyonlarinin ne siklikta olustugu bilinmemektedir.
Bu ajanlarla akut doz asimini igeren literatirlerin ¢ogu olgu
raporlari seklindedir (4-15). YOAK ile kanama riskinin daha
yuksek oldugunu gosteren bazi ¢calismalar da mevcuttur (16).

Yeni kusak antikoagilanlar etki mekanizmalarina gére
Direkt Trombin inhibitérleri (DTi) ve FXa inhibitérleri
seklinde iki gruba ayrilirlar.

Direkt Trombin inhibitorleri: Heparinden farkl olarak
antitrombin aktiviteyi artirmak yerine, dogrudan trombine
baglanarak trombinin fibrinojene ve fibrine ayrilmasini
engellerler. Parenteral (Bivaluridin, Argotroban, Desirudin)
ya da oral (Dabigatran) formda olabilirler (17).

Dabigatran, oral yolla kullanilan direkt ve reversibl etkili
trombin inhibitori olup hem fibrine bagl olan hem de fibrine
bagli olmayan trombini inaktive eder. Dabigatran eteksilat
bir on ilagtir; hizla emilir, bagirsaklarda, plazma ve
karacigerde spesifik olmayan esterazlarla hidrolize olarak
aktif form olan Dabigatran’a gevrilir. Oral alimda
biyoyararlanimi %6-7 olup, yiyeceklerden etkilenmez ve 2-4
saatte plazma pik diizeyine ulasir. Yarilanma émri yaklasik
8-12 saattir ve %35’i proteine baglidir. Sadece %10-15'i
biliyer yoldan absorbe edilerek metabolize edilirken, %80-
85’i degismeden idrarla atilir (18-21).

Direkt Faktdr Xa inhibitorleri: Spesifik olarak endojen
antitrombinden bagimsiz etki ederek, FXa'yi geri donistimli
olarak bloke ederler. DTi ile karsilastinldiginda;
biyoyararlanimlari yiksek, plazma pik konsantrasyona
ulasma sdireleri kisa ve yarilanma émdrleri de daha kisadir.
Parenteral formlari olmayip, oral formlari (Rivaroksaban,
Apiksaban, Edoksaban, Betriksaban vb.) mevcuttur. Rutin
uygulamada klinik olarak izlemlerine gerek olmadan sabit
dozda kullantlirlar. Yiiksek doz alimi siiphesine bagl kanama
durumlarinda koagilasyon testlerine (PT, aPTT, INR)
bakilabilir. Apiksaban ve Rivaroksaban proteinlere yiksek
oranda baglandiklariigin, uzaklastiriimalarinda diyaliz faydali
degildir (18, 19, 22, 23).

e Apiksaban FXa direkt inhibitorlidiir, hem serbest
hem de fibrine bagl FXa ve aktif protrombinazi
inhibe eder. Oral yoldan hizla absorbe olur,
biyoyararlanimi %66’dir ve c¢oklu dozlarda doz
orantili olarak artar. Yiyeceklerle etkilesimi olmayip,
ac ya da tok alinabilirler. Yarilanma omri 8-15
saattir. Metabolitleri renal (%25), hepatik (%15) ve
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bagirsaklar (%55) yoluyla olmak Uzere c¢oklu
eliminasyonla atilir. %87 oraninda proteinlere
baglanir. Yas, cinsiyet ve viicut agirhg ilacin
farmakokinetigine etki etmez. CYP-3A4 bagimli
mekanizma ile metabolize edildiginden, bu
mekanizma  lzerinden etki eden ilaglar
Apiksoban’in farmakodinamigine etki ederler (19,
20, 23-26).

e  Rivaroksaban, FXa direkt inhibitoriidiir ve endojen
antitrombinden bagimsiz etki gosterir. Hizli absorbe
olur, 2-4 saatte maksimum konsantrasyona ulasir.
Aclikta oral biyoyararlanimi %80-100’e ulasir. Etkisi
doza bagimhdir, a¢ ya da tok alinabilir. Yarilanma
Omri 5-13 saattir ve yarisi renal yoldan, yarisi da
hepatobiliyer yoldan elimine olur. %90’dan fazla
oranda proteinlere baglanir. Coklu doz sonrasi ciddi
birikime neden olmaz. CYP-3A4, CYP-2J2, CYP-
bagimsiz mekanizmalar ile metabolize olur. Bu
sistemleri etkileyen ilaglarla farmakokinetik olarak
etkilesir ve kanama riski artar (19, 20, 23-26).

e  FEdoksaban, oral yoldan etkili FXa inhibitoridar ve
yart omri 10-14 saattir. Atriyal fibrilasyonlu
hastalarda inme gelisiminin 6nlenmesinde, ven6z
tromboemboli gelisiminin 6nlenmesi ve tedavisinde
kullanilir. Edoksaban alan hastalar icin pihtilagsma
sdrelerinin rutin izlenmesi gerekli degildir, ¢linki
ilag seviyeleri nispeten 6ngorilebilir ve belirlenmis
bir terapotik aralik yoktur. Edoksaban alan ve doz
asimi siphesi olan kanamali bir hastada pihtilasma
testleri (PT, aPTT, INR) yardimci olabilir. Renal
yoldan atildigi igin, serum kreatinin klirensine gore
doz ayari gerekir (19).

e  Betriksaban, oral yoldan etkili FXa inhibitoradur ve
yari dmri 19-27 saattir. Renal yoldan atilir ve serum
kreatinin klirensine goére doz ayar gerekir.
Pihtilasma testlerinin rutin izlenmesi gerekli
degildir, ilag seviyeleri nispeten 6ngorilebilirdir.
Tum diger antikoagiilanlarda oldugu gibi kanama
riskini artirir (19).

Genel olarak direkt etkili oral antikoagilanlar ve direkt
trombin inhibitorlerine bagh kanama riski warfarine oranla
daha dusuktiir. Kanama riski ilacin ilk kullaniimaya baslandig
donemde daha yiiksektir ve genellikle doza bagimlidir. Ancak
terapotik dozlarda bile kanama olabilecegi unutulmamalidir
(20, 27).

PT, aPTT, TT ve Ecarin Pihtilasma Testi (ECT) ile etkinlik
kontrolleri yapilsa da bu testler ylksek doz maruziyetlerde
rutin kullanim igin uygun testler degildir. Bu testler bu
ilaclarin varhgini kalitatif olarak géstermede etkindir, ancak
antikoagilan etkilerinin kantitatif olarak gosterilmesinde
yetersizdir.  Dabigatran  kullaniminda aPTT ve TT
dizeylerinde artis gorillr. Rivoroksaban kullaniminda PT
uzarken, Apiksaban igin PT kullanish degildir. Hem Apiksaban
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hem de Rivoroksaban igin aPTT kullanish degilken, AntiFXa

Olcimi etkindir (26). Bivaluridin ve Argotroban igin

antikoagllasyon derecesinin tahmininde genellikle seri aPTT

Olgimleri  kullantlir.  Ancak aPTT antikoagilasyonun

derecesiyle lineer bir iliski gostermedigi icin iyi bir test

degildir. Bu ylzden bu ilaglarin yiiksek doz maruziyetlerinde
bu testlerin rutin kullanimlarinin klinik olarak bir anlami

olmayacaktir (20).

Bu ilaglara bagli kasith alim sonrasi yiiksek doz maruziyeti
nadir goraltir, hastalar daha c¢ok terapétik dozlarda
intrakranial kanama, gastrointestinal kanama, hematri,
hemoptizi, epistaksis vb. gibi gesitli kanamalar ya da akut
bébrek hasari gelisimiyle acil servise basvururlar. Ozellikle
gastrointestinal kanamalar daha sik goriilmektedir.

Acil Servis Tedavisi: Destek tedavi, gastrik lavaj, aktif
komir, antidot tedavisi, hemodiyaliz, Protrombin Kompleks
Konsantreleri (PCC) ve Taze Donmus Plazma (TDP)'dan
olusur.

e Destek Tedavi: Hastanin ABC stabilizasyonunun
saglanmasi ve genel destek tedavisi dnceliklidir. Yar
omdrleri kisa oldugu icin alinan ilaglarin bir sire
kesilmesi hafif olgularda cogunlukla yeterlidir. Ciddi
olgularda ise ek olarak transflizyonlar ve
hemostatik ajanlar kullanilabilir. Kanama kontroli
icin; lokal basi, mekanik kompresyonlar, endoskopik
tedavi, anjiyografik embolizasyon ya da cerrahi
yontemler uygulanabilir (18).

e  Gastrik Lavaj (GL) ve Aktif Kémiir (AK): Akut toksik
dozda maruziyet varsa ilk 2 saat icinde GL yapilir ve
0.5-1 g/kg dozunda AK verilir.

e Antidot Tedavisi: Antidot tedavisi hayati tehdit
eden durumlarda ve destek tedaviye yanit
vermeyen olgularda verilmelidir.  idarucizumab,
Dabigatran’in antidotu ve Andeksenat alfa,
Apiksaban ve Rivaroksaban’in antidotudur.

e Hemodiyaliz: Ozellikle plazma proteinlerine diisiik
oranda baglanan Dabigatran ile olan

zehirlenmelerde ve hayati tehdit eden kanamalarda

yararlidir. Plazma proteinlerine yiksek oranda
baglanan Apiksaban ve Rivoroksaban igin ise

hemodiyaliz etkili degildir (18, 22, 23).

e Diger Tedavi Ajanlari: PCC, Aktive PCC (APCC) ve
TDP’dir. PCC ve APCC, spesifik olmayan
prokoagiilan ilaglarin etkilerinin geri

dondirilmesinde  kullanilan  ilk  segenektir.

Dabigatran icin 100 U/kg verilir, gerekirse 50 U/kg

tekrar dozu verilir. Hastanin durumuna gore diyaliz

disindlebilir. Bivaluridin ve Argotraban igin ise 15

ml/kg dozunda TDP verilir. Rivoroksaban ve

Apiksaban igin verilecek PCC dozu 50 U/kg olup

gerekirse 25 U/kg dozda tekrarlanir (20, 28).
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reversibl olarak inhibe ettikleri icin, TDP transflizyonu ¢ok
etkili degildir (22, 23).

YOAK iliskili Kanamalarin Acil Servis Yonetimi

1. Major kanamasi olan tiim hastalara destek tedavi
verilmelidir. Antidotlarin kullanimi hayati tehdit
eden kritik organ kanamalarinda ya da destek
tedaviye yanit vermeyen hastalarda tercih
edilmelidir.

2. Dabigatran’a bagl kanamalarda antidot olarak
Idarucizumab 5 gr IV 6nerilir. Eger antidot yoksa 50
U/kg APCC IV yoldan verilir.

3. Geri donduriict ajan kullanimi gereken FXa iliskili
kanamalarda FDA onerisi su sekildedir:

e En son alinan doz Rivaroksaban icin <10
mg, Apiksaban igin <5 mg ya da alimin
Ustlinden > 8 saat gectiyse disiik doz (30
mg/dk hizinda 400 mg IV bolus, takiben
120 dk boyunca 4 mg/dk dozda inflizyon)
Andeksanet alfa verilmesi dnerilir.

e En son alinan doz son 8 saat igerisinde ve
Rivaroksaban icin >10 mg, Apiksaban igin >
5 mg ise ylksek doz (30 mg/dk hizinda 800
mg IV bolus, takiben 120 dk boyunca 8
mg/dk dozda inflizyon) Andeksanet alfa
verilmesi dnerilir.

e Andeksanet alfa yoksa her iki durumda da
2000 U 4 faktér PCC verilmesi
Onerilmektedir.

e  Geridondirici ajan gerektiren Edoksaban
ve Betriksaban iliskili kanamalarda
kilavuzun 6nerisi; yliksek dozda (30 mg/dk
hizinda 800 mg IV bolus, takiben 120 dk
boyunca 8 mg/dk dozda inflizyon)
Andeksanet alfa ya da 2000 U 4 faktor PCC
verilmesi seklindedir.

4. Invaziv girisim gereken YOAK kullanan hastalarda
geri  dondirlici  ajanlarin kullanimi  hasta
antikoagilasyon etkisi altinda iken islem glvenli
sekilde gergeklestirilemeyecekse, islem
ertelenemeyecekse ve hastada plazma YOAK
seviyesinin belirgin yiksek oldugu dustnullyorsa
verilmelidir.

e Dabigatran kullanan hastalarda acil invaziv
girisimler o©ncesi geri dondiirlicii ajan
gerektiren bir durum varsa 5 g IV
idarucizumab &nerilir. idarucizumab yoksa
APCC 50 U/kg IV 6nerilir.

e FXa inhibitéri kullanan hastalarda acil
invaziv girisimler 6ncesi geri dondirici
ajan gerektiren bir durum varsa major
kanamalar i¢in olan dozda Andeksanet alfa
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verilmesi Onerilir. Andeksanet alfa yoksa
2000 U 4 faktorli  PCC verilmesi
onerilmektedir.

5. Kanamanin eslik etmedigi YOAK overdozu olan
hastalarda geri dondirici ajanlarin rutin kullanimi
onerilmez. Benzer sekilde YOAK kullanan ve travma
ile basvuran, kanamanin eslik etmedigi hastalarda
da geri dondlricli ajanlarin  rutin  kullanimi
onerilmez (29).

Hafif klinik bulgularla basvuran olgularda, 12. saatte

bakilan laboratuvar degerlendirmede pihtilasma testleri

normalse ilag konsantrasyonunun yiksek olmadigi

varsayllarak, klinik bulgular da dizeldiyse ila¢ kesilerek
taburcu edilebilir (30). Ciddi klinik bulgulari olan ya da toksik

dozda almin  oldugu olgularin  yatis agisindan

degerlendirilmeleri gereklidir. Klinik durumun ciddiyetine ve
kisisel risk faktorlerinin varligina gére prognozun degiskenlik
gosterebilecegi unutulmamalidir.

Sonuc¢ olarak; yeni kusak oral antikoagilanlarin
kullaniminda doz agimina bagl hayati tehdit eden kanamalar
nadir olarak gorilse de bu hastalarin acil servis yonetiminin
ozellik arz ettigi unutulmamalidir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: OK; derlemenin planlanmasi ve yaziminda
gorev almistir. VAD; yazim dizeltmesi ve cgeviri kisminda
gorev almistir.
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