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Al illustrations (photographs, graphics, and drawings)
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INTRODUCTION

Gul Cakmak,? ® Ulgen Zengin,? ® Sunullah Soysal,

ABSTRACT

Objective: Maternal Early Warning Criteria including; systolic - diastolic blood pressure, pe-
ripheral oxygen saturation and urine output, is a useful marker for predicting postoperative
complications. Shock index and the modified shock index were used to determine the need
for fluid and transfusion in hypovolemia. The aim of this study is to evaluate the effectiveness
of using shock index and modified shock index as a parameter of the early warning system
to predict the need for postpartum blood transfusion, complications and mortality in preg-
nancy-related hypertensive diseases.

Methods: Following the Ethics Committee approval, between 2012-2017, 192 patients
between the ages of 13-47, undergoing caesarean section due to preeclampsia, eclampsia,
chronic hypertension and gestational hypertension were enrolled in this study.

Results: There was a positive correlation between S| and embolism and arrhythmia at
admission and between the modified shock index and Intrauterine Growth Retardation at
delivery (p<0.05). There is a significant positive correlation between the shock index and
modified shock index at admission and fresh frozen plasma and Platelet suspension trans-
fusion. There is a significant positive correlation between the shock index at delivery and
packed red blood cells, fresh frozen plasma, and platelet suspension transfusion. There is a
significant positive correlation between the modified shock index at delivery fresh frozen
plasma and packed red blood cells transfusions (p<0.05).

Conclusion: It was concluded that modified shock index and shock index could important
markers in predicting maternal and fetal complications in hypertensive diseases due to preg-
nancy as well as postpartum blood transfusion.

dysfunction play a role in the development of preeclampsia
and cause damage to multiple organs. Infarction, necro-

According to the current data published by the World
Health Organization (WHO), hypertensive disorders, ma-
ternal hemorrhage, and sepsis account for 50% of mater-
nal deaths related to pregnancy.l'l In pregnancy-related hy-
pertensive disorders, there is an increase in the incidence
of thromboembolic complications and postpartum hem-
orrhage in the postoperative period.”! Therefore, early
clinical identification and treatment of conditions such as
pregnancy-related hypertensive disorders and postpartum
hemorrhage are critical for maternal outcome.

Preeclampsia, a pregnancy-related hypertensive disorder,
is diagnosed in 3-5% of pregnancies.®! Decreased placen-
tal perfusion, decreased organ perfusion, and endothelial

sis, and intraparenchymal hemorrhage are observed in the
liver and adrenal glands secondary to decreased perfusion.
Hypovolemic shock occurs resulting from endocardial
necrosis in the heart. While glomerular endotheliosis oc-
curs in the kidney, occlusion occurs in the capillary lumen.
Preeclampsia causes various maternal and fetal compli-
cations due to poor placental perfusion and vasospasm.
The incidence of intrauterine growth retardation (IUGR)
elevates among the babies of mothers with preeclampsia,
which is responsible for 15% of preterm labors. Insuffi-
ciency of prenatal care for preeclamptic patients leads to
approximately 5000 maternal deaths annually.! Advanced
age, obesity, and the presence of multiparity, pulmonary
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edema, acute renal failure, and coagulopathy worsen the
course of the disease.®! In cases of preeclampsia accompa-
nied by pregnancy-related hypercoagulopathy, individuals
become more susceptible to pulmonary embolism and
other embolic complications due to endothelial dysfunc-
tion.[!

Conventional methods such as blood pressure, heart rate,
and urine output are frequently used to predict hemody-
namic complications such as hemorrhage, shock, and sep-
sis in the postpartum period.® In recent years, the shock
index (Sl) parameter, which is the ratio of heart rate to
blood pressure, has started to appear in studies as a new
method for hemodynamic monitoring. The normal range
of Sl has been indicated to vary from 0.5 to 0.7 in healthy
individuals. An increased Sl value despite normal heart
rate and normal systolic blood pressure (SBP) has been
associated with the fall of the pressure in the left ventricle.
Pl It has been demonstrated that mortality increases if Sl
is above | in patients presenting to the emergency depart-
ment (ED).[10] Some studies have indicated that SI may
be superior to conventional monitoring methods in the
early prediction of complications such as hemodynamic
insufficiency and associated massive blood transfusion and
hysterectomy.l''! It has been shown in studies conducted
in pregnant women that the risk of developing postpartum
hemorrhage is high and maternal mortality increases in pa-
tients with an Sl value above 0.9.0'>"3]

The modified shock index (MSI) was introduced by Liu et
al.l'" in 2012 as the ratio of heart rate and mean arterial
pressure, and the normal range was specified as 0.7-1.3. In
several studies, MS| has been indicated to be effective in
the prediction of blood transfusion need for trauma pa-
tients.l'"™ Liu et al. indicated that an MSI of >1.3 is associ-
ated with a higher incidence of hemodynamic insufficiency,
mortality in patients applying to ED, and a greater rate of
intensive care unit (ICU) admissions.[' Another study re-
ported that when the MSI cut off value was determined as
I.15 in trauma patients admitted to ED, MSI values above
this value were associated with an increase in the need for
massive transfusion.['®]

Despite all these studies, there is not enough data regard-
ing the use of maternal Sl and MSI in the prediction of ma-
ternal and fetal outcomes and the need for transfusion of
blood and blood products in the postpartum period. The
aim of the present study is to investigate the impact of Sl
and MSI on feto-maternal morbidity and mortality and to
determine a cut off value in the preeclampsia group.

MATERIALS AND METHODS

This retrospective cross-sectional study was conducted
following the Ethics Committee approval (protocol num-
ber: 09.2018.163, date: 06/01/2018). We analyzed the data
of 192 patients undergoing a caesarean section after be-
ing admitted due to preeclampsia, eclampsia, chronic hy-
pertension (ChHT), and gestational hypertension (GHT)
between 2012 and 2017 at our university hospital. We

recorded vital signs, demographic characteristics, and
postoperative complications for each patient. The data
including age, body mass index (BMI), gestational age, du-
ration of hospital stay, laboratory results (ALT, AST, BUN,
creatinine, Hb, Hct, INR, Plt, albumin), fetal weight at
birth, and APGAR scores at the Ist and 5th minutes were
recorded.

We evaluated pulse rate, systolic and diastolic blood
pressure (DBP), SI, and MSI both on admission and dur-
ing labor, and investigated the association of SI and MSI
on admission with I[UGR, pulmonary embolism, seizure,
and development of postoperative severe arrhythmia. The
heart rate and blood pressure values were recorded ev-
ery 5 minutes during the surgery. The type of anesthesia
was determined according to the staff anesthesiologist’s
decision after the preanesthesia assessment. Either spinal
anesthesia or general anesthesia was given. Spinal anes-
thesia was performed using a pencil point 25G spinal nee-
dle at the L4-5 or L3-4 level in a sitting position. General
anesthesia patients were administered IV propofol 2-3 mg/
kg, fentanyl 1-2 mcg/kg, and rocuronium 0.6 mg/kg during
induction and sevoflurane 2% with a 50% oxygen and 50%
air mixture as maintenance of anesthesia.

The need for blood transfusion was recorded. Red blood
cell transfusion was given if the patient’s Hb level was be-
low 9 g/dL. FFP was given when there was oozing and the
INR level was higher than |.5. A platelet transfusion was
administered if the platelet count was below 100,000/pL.

Statistical Analysis

While evaluating the data obtained from the study, we
used IBM SPSS Statistics 22 for statistical analyses. The
One-Way ANOVA test was used for normally distributed
quantitative data, and the Kruskal Wallis H test was used
for non-normally distributed quantitative data. While the
Mann Whitney U test was used for the comparison of
non-normally distributed data between two groups, the
Chi-square test was used to examine discrete variables.
The results were evaluated in a 95% confidence interval
and with a significance level of p<0.05.

RESULTS

The study included 140 patients with preeclampsia, |5
patients with eclampsia, 24 patients with ChHT, and |3
patients with GHT. The patients were aged from |3 to
47 years (31.93+6.54 years). We observed a statistically
significant difference regarding the values of average age
and gestational age (p<0.05). Hospital stays and BMI val-
ues were statistically similar between the groups. There
was statistically significant similarity between the groups
except for creatinine, albumin, and INR levels (p>0.05)
(Table ).

No statistically significant difference was observed be-
tween the groups regarding birth weight and APGAR
scores (Table 2).

It was observed that postpartum pulse rate, Sl, and MSI
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measurements were statistically significantly higher than
the measurements on admission to the hospital (p<0.05).
However, no statistically significant difference was ob-
served regarding blood pressure measurements (Table 3).

The pulse rate, systolic blood pressure, diastolic blood
pressure, Sl, and MS| values at the time of admission to the
hospital were found to be statistically significantly similar
to the pulse rate, systolic blood pressure, diastolic blood
pressure, and MSI values measured after labor. The shock

index after birth was found to be statistically significantly
higher in the eclampsia and GHT group compared to the
other groups (p<0.05) (Table 4).

It was determined that there was a positive, significant
correlation between S| on admission and embolism and
arrhythmia while there is a positive, significant correlation
between Sl during labor and seizures. Moreover, a positive,
significant correlation was found between MSI during labor
and creatinine levels, IUGR, and seizures (p<0.05) (Table 5).

Table I. Demographic data
Preeclampsia Eclampsia ChHT GHT
(n=140) (n=15) (n=24) (n=13) p

Age (years) 31.36+6.33 27.20+7.28 36.63+4.12 34.92+6.06 0.001*>
BMI (kg/m?2) 31.22+4.85 (30.38) 31.99+8.21 (30.49) 33.34+£5.90 (31.6)  32.25%2.93 (32.8) 0.196™
Gestational Age (weeks) 36+3 35+3 3343 372 0.015*™
Hospital stay (day) 4.7£2.4(4) 4.4£0.9(5) 6.75%5.83(5) 3.62+1.33(3) 0.205™
BUN (mg/dL) 10.86+3.92(10) 11.73+6.06(10) 10.5£40.7(10.5) 9.38+4.81(9) 0.348™
ALT (V) 52.8+120.8(16) 54.8+79.1(20) 16.1£8.1(14) 56x111.2(11) 0.269™
AST (IU) 84.24+305.1(22.5) 102.3+£174.8(27) 23.3+8.1(21) 79.2+147.1(20) 0.057™
Hb (g/dL) 12.42+8.38(11.8) 11.92+1.95(12.5) 11.49£1.34(11.7) 11.91£2.13(11.6) 0.787™
Htc (%) 34.56+4.73 36.1+4.96 34.49+3.35 35.69+5.83 0.559"
Creatinine (mg/dL) 0.65+0.24(0.6) 0.76+0.23(0.78) 0.63+0.15(0.6) 0.52+0.14(0.49) 0.018™
INR 0.97+0.95(0.96) 1.05£0.13(1) 0.98+0.07(0.98) 0.91+0.31(1.02) 0.010*™
Albumin (g/dL) 2.82+0.48(2.9) 2.59+0.43(2.6) 2.94+0.39(3.04) 3.05+0.39(3.1) 0.030*™
PLT (x10%/L) 195.69+81.87 165.87+£73.38 205.46+53.78 192.77+73.42 0.469°

"One-Way ANOVA test: values are given as meantstandard deviation; ™Kruskal-Wallis H test: values are given as meantstandard deviation
(median+Igr); “p<0.05: statistically significant difference. ChHT: chronic hypertension; GHT: gestational hypertension; BMI: body mass index; kg:
kilogram; mg: miligram; dL: deciliter. ALT: alanine transaminase; AST: aspartate transaminase; IU: international unit; g: gram; Hb: hemoglobin; Htc:
hematocrite; INR: international normalized ratio; PLT: platelet; L: liter.

Table 2. Effects of pregnancy-related hypertensive disorders on the newborn
Preeclampsia Eclampsia ChHT GHT
(n=140) (n=15) (n=24) (n=13) p
Birth weight (g) 1985+888 1961879 21164850 2551+750 0.156°
APGAR (Ist min;5th min) 8,9 7,9 7.5;9 9;10 0.212™

®One-Way ANOVA test: values are given as meantstandard deviation; ™Kruskal-Wallis H test: values are given as meantstandard deviation
(median+Iqr); *p<0.05: statistically significant difference; ChHT: chronic hypertension; GHT: gestational hypertension; g: gram; min: minute.

Table 3. Haemodynamic data recorded on admission and during labour
Admission Labour
(n=192) (n=192) p

Pulse rate 94.06+14.21(95) 104.59+18.38(102) 0.001#2
SBP 167.53+20.19(168) 167.2+22.61(170) 0.878%
DBP 100.39+14.87(100) 102.04+16.74(100) 0.276%
SI 0.57+0.12(0.6) 0.63+0.14(0.6) 0.001*2
MSI 0.78+0.16(0.8) 0.86+0.18(0.8) 0.001*2

#Mann Whitney U test: values are given as meanztstandard deviation (median); *p<0.05: statistically significant difference. n: number; SBP: systolic blood
pressure; DBP: diastolic blood pressure; Sl: shock index; MSI: modified shock index.
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Table 4. Distribution of haemodynamic data at admission and during labour among the different clinical manifestations of the

disorder

Preeclampsia
(n=140)

Eclampsia
(n=15)

ChHT
(n=24)

GHT
(n=13)

P

Pulse rate on admission

SBP on admission
DBP on admission

94.4+13.7(95)
166.6+19.6(167)
100.7:14.9(100)

87.3+14.5(92)
160.9+23.4(160)
100.8+17.7(105)

Sl on admission 0.58+0.12(0.6) 0.56£0.11(0.6)
MSI on admission 0.78+0.16(0.8) 0.75£0.16(0.8)
Pulse rate during birth 103.6£18.2(100) 116.9£21.4(110)
SBP during birth 167.6+£22.9(170) 161.1£23.8(162)
DBP during birth 102.3£16.9(100) 101£17.5(100)

S| during labour
MSI during labour

0.62+0.13(0.6)
0.85+0.18(0.8)

0.74+0.18(0.7)
0.95+0.21(0.9)

95.5+16.3(93.5)
177.5+21.7(175)
99.1%13.6(100)
0.55+0.11(0.5)
0.7620.11(0.75)
100.8+16.4(100)
171.2422.7(174)
103.7+16(100)
0.6+0.09(0.6)
0.81+0.12(0.8)

95.5+14.3(98)
166.5%14.9(170)
98.5+15.4(100)
0.58+0.12(0.6)

0.8+0.16(0.8)
107.7+16.6(105)
162.6+18.4(165)
97.5+15.7(100)
0.68+0.14(0.7)

0.89+0.18(0.9)

0.409™
0.061™
0.823™
0.527™
0.885™
0.088™
0.508™
0.838™
0.042*™
0.147™

MKruskal-Wallis H test: values are given as meantstandard deviation (median+Iqr). *p<0.05: statistically significant difference. ChHT: chronic hyper-
tension; GHT: gestational hypertension; n: number; SBP: systolic blood pressure; DBP: diastolic blood pressure; SlI: shock index; MSI: modified shock

index.

Table 5. Correlation of Sl and MSI on admission and during labour with patient outcome(s)

Creatinine IUGR Pulmonary embolism Seizure Postoperative serious arrhythmia
S| on admission 0.802 0913 0.010 0.617 0.035
MSI on admission 0.653 0.658 0.066 0.245 0.092
SI during labour 0.395 0.169 0.654 0.002 0.543
MSI during labour 0.049 0.045 0.829 0.007 0.960

P<0.05: statistically significant difference. IUGR: intrauterine growth retardation; Sl: shock index; MSI: modified shock index.

Table 6. The correlation between Sl, MSI and transfusion of blood products and maternal and fetal outcomes

RBC FFP Platelets Birth weight APGAR Hospital stay
Sl on admission 0.771 <0.001 <0.001 0.870 0.676 0.385
MSI on admission 0.982 <0.001 <0.001 0.495 0.579 0.528
S| during labour 0.013 0.005 0.040 0.205 0.406 0.344
MSI during labour 0.004 0.004 0.065 0.691 0.836 0.315

P<0.05: statistically significant difference. RBC: packed red blood cells; FFP: fresh frosen plasma; APGAR: appearance pulse grimace activity respiration;

Sl: shock index; MSI: modified shock index.

No statistically significant difference was detected be-
tween the groups regarding the use of blood products
(p>0.05).

There is a positive, significant correlation between Sl and
MSI on admission and transfusion of fresh frozen plasma
(FFP) and platelet suspension. There is a positive, signif-
icant correlation between S| and MSI during labor and
transfusion of packed red blood cells (RBC), FFP, and
platelet suspension. Moreover, MSI during labor was found
to have a positive, significant correlation with the transfu-
sion of FFP and platelet suspension (p<0.05). On the other
hand, no significant correlation was detected between the
Sl and MSI scores and hospital stay, APGAR score, and
birth weight (Table 6).

No correlation was observed between the use of blood
product(s) and systolic and diastolic blood pressures
(p>0.05).

As a result of the regression analysis, the model for es-
timating the RBC, FFP, and platelet values of the shock
index result used during the application was 80.2% suc-
cessful. Similarly, the model for estimating the RBC, FFPR,
and platelet values of the modified shock index result used
during the application was 73.4% successful. It was ob-
served that the model for estimating the RBC, FFP, and
platelet values of the shock index result used during deliv-
ery was 69.8% successful, and the model for estimating the
RBC, FFP, and platelet values of the modified shock index
result used during delivery was 71.9% successful.
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DISCUSSION

This study aimed to reveal the predictive value of maternal
Sl and MSI in the prediction of maternal and fetal out-
comes and the need for transfusion of blood and blood
products after giving birth. When the patients’ values at
admission were compared with the values at birth, no dif-
ference was found in systolic and diastolic blood pressure
values, which are routine follow-up parameters, while a
significant increase was found in pulse rate, Sl, and MSI
values. Moreover, there was a significant relation between
admission Sl and postoperative embolism and arrhythmia,
and between MSI during labor and creatinine and IUGR.
The increase in admission and labor S| and MSI values were
found to be associated with the transfusion of FFP and
platelets, and the increase in Sl and MSI during labor were
associated with the transfusion of FFP, RBC, and platelets,
and the increase in labor S| was associated with elevated
platelet transfusion.

There are studies in the literature demonstrating that in-
creased S| and MSI values are effective in the prediction of
massive blood transfusion in addition to standard hemo-
dynamic monitoring methods for ensuring early prediction
of postpartum hemorrhage. Nathan et al.l'® found the
increased Sl value to be associated with massive blood
transfusion after postpartum hemorrhage. Additionally,
Le Bas et al.l'l determined that a Sl score of >I.1 at the
10th and 30th minutes after giving birth were effective in
predicting hemorrhage and blood transfusion. However,
Le Bas et all'”l did not indicate a significantly increased
level in patients with preeclampsia. In this study, we found
that increased MSI and S| values recorded on admission
to the hospital and during labor in the patient group with
the pregnancy-related hypertensive disorder were corre-
lated with the increase in FFP and RBC transfusion. On the
other hand, it was also demonstrated that S| on admission
and during labor was associated with the transfusion of
platelet suspension, and thus, S| was superior to MSI in
this regard.

Nevertheless, Borovac-Pinheiro et al.l'¥l found a positive
correlation between the elevated S| value measured dur-
ing and after labor in patients undergoing vaginal delivery
and increased need for blood transfusion, but they did not
observe a significant correlation in patients with cesarean
section. We, on the other hand, observed that besides
increased Sl during labor, increased Sl at admission was
also related to greater transfusion need. Additionally, we
observed that elevated S| was indicative of elevated need
for blood transfusion in cesarean section patients, as well.

There are studies in the literature demonstrating the pre-
dictive value of blood pressure on maternal mortality and
morbidity in pregnant women with preeclampsia.l'® How-
ever, we did not find a difference between the admission
and labor SBP and DBP values of the patients, and more-
over, the Sl, MSI, and pulse rate on admission were statis-
tically significantly higher than those during labor. These
results gave rise to thought that the S| and MSI values of

the patients at the time of labor may be more valuable
in the prediction of the clinical course of the disease in
pregnancy-related hypertensive disorders. Again, in the lit-
erature, there are studies indicating that postpartum hem-
orrhage and blood transfusion are associated with systolic
blood pressure.l'® However, in our study, neither systolic
nor diastolic blood pressure was found to be correlated
with postoperative transfusion. Considering these results,
we think that blood pressure measurement cannot be a
sufficient predictor for postpartum hemorrhage and need
for transfusion in patients who already have pregnancy-re-
lated hypertensive disorders, and that although a specific
cutoff value could not be determined as in our results, Sl
and MSI may be effective in predicting postoperative trans-
fusion need in the early period.

There are also studies reporting an association between
Sl and increased ICU admission and need for reoperation.
[ However, we did not identify a difference regarding the
length of hospital stay. VWe are of the opinion that it may
be due to the fact that our sample group was composed
of patients with pregnancy-related hypertensive disorders
who were followed up at our clinic and underwent cae-
sarean section. Although there was not a statistically sig-
nificant difference between the groups, the hospital stay
in the GHT group was shorter compared to the other
groups. This may be due to the fact that the clinical course
of GHT is milder compared to other forms of pregnancy-
related hypertensive disorder.

There is an increased risk for preterm labor in pregnancy-
related hypertensive disorders.I'”! It was observed in our
study that preterm delivery was statistically significantly
higher only in the gestational hypertension group. As in
our study, Barton et al.’ also observed that the risk of
preterm labor increased in women with gestational hyper-
tension. There was not a statistically significant difference
between the groups regarding birth weight and APGAR
scores. However, the majority of studies in the literature
reported that the higher the severity of a hypertensive
disease is, the higher the risk for preterm birth and small
for gestational age (SGA) become.??'! This was associated
with the small sample group in our study. However, Sheen
et al.”Zl examined women with pregnancy-related hyper-
tensive disorders in 2019 and found that eclampsia was
seen in the younger patient group. These results are simi-
lar to our results and suggest that our sample selection is
correct independent of the number of patients included.
Also, the fact that the groups did not differ significantly in
terms of BMI shows that the patients included in the study
may represent a homogeneous group.

Gouda et al.l?®! found that increased MSI and S| were pos-
itively correlated with fatal arrhythmias in patients with
STEMI. We also demonstrated that an admission SI >0.9
was positively correlated with postoperative arrhythmia.
As the majority of previous studies reported the MSI >1.3
as a critical level, we accepted |.3 as the critical MSI value
in our study while investigating maternal and fetal compli-
cations.!'] However, we did not observe a similar correla-
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tion when admission MSI was over [.3. We thought that
it might be due to the differences between patient groups
in our study and other studies. We, therefore, believe that
there is a need for further studies investigating the corre-
lation with arrhythmia in patient groups with pregnancy-
related hypertensive disorders.

Keller et al.?*! found in their study that an S| >0.89 was
strongly associated with mortality in cases with pulmonary
embolism. In the present study, we observed that the rate
of pulmonary embolism was higher among the patients
with pregnancy-related hypertensive disorders who had
increased Sl at admission. Although it has not been indi-
cated in previous studies, we thought that during labor, an
SI value >0.7, the upper limit in patients with eclampsia,
may have a predictive value regarding seizure development.

The major limitation of our study is that it was designed
as a retrospective analysis. Also, the failure to perform a
more detailed outcome analysis due to insufficient follow-
up data in the postoperative period is another important
limitation. It is another important point to note that there
are studies showing that there is an increased risk of post-
partum hemorrhage and maternal mortality when the Sl is
above 0.9 in pregnant women, and the normal range of the
Sl has not been determined in the pregnant patient group,
yet.>'2131 The S| levels were found to be lower in cases
of preeclampsia, eclampsia, and GHT. However, there is a
need for further studies addressing this issue.["!

In several studies, MSI and S| were evaluated together as
a part of hemodynamic monitoring. There are also studies
indicating that the Sl value is higher in healthy individuals
presenting to the emergency department compared to
hypertensive individuals. However, there are not any stud-
ies in the literature investigating SI and MSI in pregnant
patients with hypertensive disorders. This is the unique
characteristic of our study. It is clear that more studies are
needed in this area to reduce maternal and fetal mortality
by optimizing patient safety.

Conclusions

We concluded that MSI and S| have a significant predic-
tive value not only in the prediction of maternal and fetal
complications but also in predicting the need for postpar-

tum blood transfusion for pregnancy-related hypertensive
disorders.
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Sok indeks ve Modifiye Sok indeksi, Gebelige Bagl Hipertansif Bozukluklarda

Morbiditeyi Tahmin Etmede Guvenilir Olabilir

Amag: Maternal erken uyari kriterleri sistolik — diyastolik kan basinci (SKB/DKB), periferik oksijen satiirasyonu ile idrar gikisini igeren ve
postoperatif komplikasyonlarin 6ngériilmesinde yararl bir belirtegtir. ok indeks (SI) ve Modifiye Sok indeks (MSI) ise hipovolemide sivi ve
transfiizyon ihtiyacinin belirlenmesinde kullanilmaktadir. Bu galismada, gebelige bagh gelisen hipertansif hastaliklarda postpartum kan trans-
flizyonu ihtiyaci, anne ve fetiiste gelisebilecek komplikasyonlarin ve mortalitenin 6n goriisii igin erken uyari sisteminin bir parametresi olarak
Sl ve / veya MSI kullanimi etkinliginin degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Calismaya yerel Etik Kurul onayi alindiktan sonra, 2012-2017 tarih araliginda preeklampsi, eklampsi, kronik hipertansi-
yon ve gebelik hipertansiyonu nedeniyle sezaryen operasyonu gegiren |13-47 yas araliginda 192 hasta ¢alismaya dahil edildi.

Bulgular: Hastalarin Sl ile bagvuru sirasindaki emboli ve aritmi arasinda ve dogum sirasinda MSl ile intrauterin Biyiime Geriligi arasinda
pozitif korelasyon vardi (p<0.05). Bagvuru sirasindaki Sl ve MSI ile taze donmus plazma ve Trombosit siispansiyonu transfiizyonu arasinda
anlamli pozitif korelasyon bulunmaktadir. Dogum sirasindaki Sl ile paketlenmis kirmizi kan hiicreleri, taze dondurulmus plazma ve trombosit
slispansiyonu transfiizyonu arasinda anlaml bir pozitif korelasyon vardir. Taze donmus plazma teslimi ile paketlenmis kirmizi kan hiicresi
transfiizyonlari sirasindaki MSI arasinda anlamli pozitif korelasyon vardir (p<0.05).

Sonug: Modifiye sok indeksi ve sok indeksinin gebelik ve postpartum kan transfiizyonuna bagli hipertansif hastaliklarda maternal ve fetal
komplikasyonlari 6ngérmede 6nemli belirtegler olabilecegi sonucuna varilmistir.

Anahtar Sozciikler: Modifiye sok indeks; mortalite; preeklampsi; sok indeks.
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INTRODUCTION

Obijective: Renal transplant is the most effective form of renal replacement therapy. Most
of the patients with renal transplant have a history of hemodialysis before transplantation.
Therefore, most have arteriovenous fistulas (AVF). Persistent, high flow AVF, which is a rare
cause of pulmonary hypertension, should not be overlooked in patients who develop pul-
monary hypertension after transplantation.

Methods: In our study, we retrospectively presented our renal transplant patients who
newly developed pulmonary hypertension and followed up in our center. We performed fis-
tula closure in our patients with high-flow AVF, which is one of the rare causes of pulmonary
hypertension. We recorded our renal (creatinine, glomerular filtration rate, albuminuria,
proteinuria), cardiac (ejection fraction) and pulmonary function (pulmonary pressure) data
in the Ist and 3rd month follow-ups after the AVF closure procedure.

Results: We observed improvement in cardiac, renal and pulmonary functions of our pa-
tients. While creatinine, proteinuria, albuminuria, and pulmonary artery pressure values de-
creased after AVF closure; GFR and ejection fraction increased. Changes were statistically
significant (p values <0.001)

Conclusion: Pulmonary hypertension may develop in renal transplant patients. High-flow
fistula is a rare cause of pulmonary hypertension. The presence of high-flow fistula should be
kept in mind among the causes of pulmonary hypertension in patients with renal transplan-
tation. Nephrologists should keep in mind the presence of high-flow AVF in patients with
newly developing symptoms of pulmonary hypertension.

uous hyperdynamic circulation, both left ventricular mass
and pulmonary artery pressure increase. In some patients,

Kidney transplantation (KT) is the preferred treatment
option and provides a significant survival advantage in
patients with end-stage kidney disease (ESKD).[" A large
proportion of patients are being treated with hemodialysis
(HD) until transplantation. Arteriovenous fistulas (AVF)
are the most preferred access in hemodialysis.["! For most
patients, the AV access is maintained after KT in view of
the potential risk of losing allograft function and the future
need to restart HD. In current clinical practice, the AV ac-
cess is ligated in the vast minority of transplant recipients
as reported in a study about a cohort of 167,000 patients
in which only 4.6% of patients underwent AV access liga-
tion after KT.['l The presence of persistent arteriovenous
fistula in patients with KT has effects on the pulmonary
and cardiovascular systems. The hemodynamic effects af-
ter AVF creation include decreased peripheral resistance
and thus increased cardiac output. Because of this contin-

the effective cardiac output decreases, leading to insuffi-
cient systemic perfusion.

Most of the studies in hemodialysis and kidney transplant
patients are concerned with the development of fistula-
associated pulmonary hypertension (PAH), often caused
by high pulmonary blood flow and/or increased pulmonary
vascular resistance.*! PAH is generally more frequent in
patients on hemodialysis (31.6%) compared with patients
on peritoneal dialysis (8.3%) or after kidney transplantation
(5%). Remodeling of the pulmonary vascular system seems
to be reversible after renal transplantation. This remod-
eling may be blocked or PAH may even deteriorate in pa-
tients with high-flow fistulas.! It is controversial whether
fistula ligation or reconstruction should be performed in
transplant recipients with pulmonary hypertension. There
is no consensus on this issue. Clarkson et al.®! and Kab-
itz et al.! showed that elevated systolic pulmonary artery
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pressure can be corrected immediately after fistula liga-
tion. Vanderweckene et al.”] showed that persistent func-
tional AVF was associated with decreased renal clearance
and increased risk of graft loss in renal recipients. On the
other hand, some researchers have discussed that pro-
longed persistent AVF is not at risk for cardiac function in
renal transplant recipients.®'? Reviewing this controver-
sial issue, Einollahi et al.l'' reported that more prospective
data are needed on the long-term effects of fistula ligation
on morbidity and mortality in kidney transplant patients.

The aim of our study is to examine the effects of post-
transplant AV fistula ligation in our patients with pul-
monary hypertension on the symptoms, kidney functions,
pulmonary artery pressures, and ejection fractions of our
patients.

MATERIALS AND METHODS

We retrospectively reviewed the files of our renal trans-
plant recipients between December 2008 and December
2022. We evaluated |5 patients with pulmonary hyperten-
sion of unknown etiology who had dyspnea in their post-
transplant follow-up. Our patients were in the hemodialy-
sis program before renal transplantation and had persistent
AVF. They were admitted to our outpatient clinics with
dyspnea, increased creatinine levels, and unexplained pul-
monary edema at different times after transplantation. All
kidney transplant patients had no previous pulmonary hy-
pertension and heart failure, and all of them had a fistula
with a brachial arterial flow rate of at least 1,200 mL/min.
We recorded clinical demographic data [age, gender, body
weight, height, body mass index (BMI)], presence of hyper-
tension and diabetes mellitus, RRT characteristics (type,
duration), the flow rates and diameters of the fistulas. We
also recorded serum creatinine, estimated glomerular fil-
tration rate (eGFR) values, albuminuria, proteinuria, the left
ventricle ejection fraction (LVEF), and systolic pulmonary
artery pressure (sPAP) values before AVF surgical closure
(TO), one month (MI), and 3 months (M3) after surgery.
Ethics committee approval of our study was obtained
from the ethics committee of Dr. Liitfi Kirdar City Hospi-
tal with the number 2023/514/247/7. Written informed
consent was obtained from all patients. Statistical Analysis
Descriptive statistics were presented as mean * standard
deviation for normally distributed variables or median with

Table I. Patients characteristics

Patients (n=15)

Age 45.93+15.36
Sex, Male 10 (66.7)
Hypertension 15 (100)
Diabetes 4 (26.7)
Type of kidney transplantation 11(73.3)/4(26.7)
(live/deceased)

Time after fistula craetion, mo 109.33£60.99
Time after transplantation, mo 76,3+49.15
Fistula flow, ml/dak 2632+1436.51
Fistula diameter, mm 5.1 (4.6-6.2)
Body mass index 26.46+3.20
Hemoglobin, gr/dI 11.99+0.84
Systolic blood pressure 136 (126—140)
Diastolic blood pressure 82.6+10.29
Heart rate, beats/min 80.5+6.5

interquartile range (IQR) for non-normally distributed
continuous variables. Categorical variables were expressed
with frequency and percentages (%). Normal distribution
of data was assessed by using the Shapiro-Wilk test. The
Friedman test was performed to examine statistical differ-
ences between baseline, first, and last measurement for
serum creatinine, eGFR, albuminuria, proteinuria, PAP, and
ejection fraction. The differences between repeated mea-
surements during follow-up were illustrated with a box
plot by using the boxplot function in RStudio (v.4.0.2). All
statistical analysis was two-tailed, and p values <0.05 were
considered statistically significant. All statistical analyses
were performed by SPSS software version 21 (Chicago, IL).

RESULTS

Clinical demographic and laboratory characteristics of our
patients are presented in Table |. Five of our patients were
female and ten were male. The median age was 45.9+15.36
years. AVFs were in all patients located on the forearm.
Eleven patients had living-donor kidney transplantations,
four patients had deceased-donor kidney transplantations.
Fifteen patients had hypertension and four patients had
diabetes. The complaints of our patients were swelling of

Table 2. Comparison of values before and after of AVF closure procedure

Before AVF closure valeus After AVF closure valeus After AVF closure valeus P values

(first month) (third month)

Serum kreatinin, mg/d| 1.4 (1.2-1.9) 1.2 (0.9-1.3) 1.1 (0.9-1.2) <0.0011,2
Proteinuria, mg/day 284 (159-934) 154 (81-650) 180 (68-350) <0.0011,2
Albuminuria, mg/day 110 (62-299) 61 (14-130) 68 (18-102) <0.0011,2
eGFR ml/dk 66 (51-88) 72 (56-96) 70 (62-96) <0.0011,2
PAB mmHg 35 (30-40) 20 (18-22) 18 (16-20) <0.0011,2
Ejection fractions, % 35 (30-40) 60 (55-60) 65 (60-66) <0.0011,2
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Figure 1. Serum creatinine, proteinuri, albuminuri, pulmonary arter pressure values decreased after closing AVF fistulas. Ejection

fraction and EGFR values increaed after closing AVF fistulas.

the legs, shortness of breath, and decreased effort capac-
ity. No signs of rejection were detected. Transthoracic
echocardiography showed signs of heart failure, and a
significant increase in pulmonary artery pressures. Flow
velocity was found to be high in the fistula in Doppler ul-
trasonography. The median fistula flow rate was 2632 mL/
min. After the AVF fistulas were closed, the complaints of
our patients decreased. Comparison of data before and
after the AVF (arterio-venous fistula) closure procedure
are presented in Table 2. After the AVF closure procedure,
the serum creatinine, albuminuria, proteinuria, ejection
fraction, and PAP values significantly decreased compared
to the values obtained before the AVF closure procedure
(p<0.001). The values between the |st month and the 3rd
month are not statistically significant. Changes in serum
creatinine, eGFR, proteinuria, albuminuria, sPAP, LVEF val-
ues of our patients are shown in Figure |. The differences
between repeated measurements during follow-up were
illustrated with a box plot.

DISCUSSION

In our study, we presented the findings obtained before
and after AVF surgical closure in our renal transplant pa-
tients. Our st and 3rd-month results were statistically
significant compared to results obtained before AVF sur-
gical closure. While there was an increase in eGFR and
ejection fractions, we found a decrease in creatinine, pro-
teinuria, albuminuria, and pulmonary artery pressures.

Persistent AVF is one of the rare causes that can cause
pulmonary hypertension and can cause steal syndrome,
edema, cosmetic defects, and heart failure. There is no
clear consensus on the management of persistent fistulas

after successful kidney transplantation. Although the gen-
eral opinion is that persistent fistulas that are symptomatic
should be closed, there is great variation in routine clin-
ical management.l”! There are retrospective data showing
that the closure of previously performed fistulas prevents
the formation of high-output heart failure up to 25%. In a
study by Abedini et al.®! in 2013, systolic PAP was found to
be higher in hemodialysis patients compared to previous
peritoneal dialysis or kidney transplant patients, and it was
shown to decrease after kidney transplantation. Based on
these retrospective data, in 2020 Hetz et al.l'"? conducted
a prospective, randomized, controlled trial evaluating the
potential benefit of ligature for high-flow AV fistulas. In
this study, it was shown that the load on the right and left
heart systems is reduced after fistula ligation. Several stud-
ies have shown a decrease in the left ventricle (LV) volume
after AVF closure procedure. Patients referred for fistula
closure are generally those who develop symptomatic
heart failure.’! Most studies in renal transplant patients
have shown that AVF closure regresses LV hypertrophy,
especially in symptomatic patients.['*!]

In a randomized controlled study planned by Hertz et al.!
in 2020 with 28 renal transplant patients with AVF, it was
commented that prophylactic fistula closure might prevent
heart failure.

Our study has some limitations. The small number of pa-
tients is the main limitation of the study. Secondly, asymp-
tomatic patients were not included in the study.

Conclusion

AVF closure in symptomatic renal transplant recipients is
associated with improved renal and cardiac functions. AVF
flow should be evaluated in renal transplant patients who
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develop symptoms of pulmonary hypertension. Further
studies with larger samples, including both symptomatic
and asymptomatic kidney transplant patients, are needed
to assess the long-term clinical outcomes of AVF surgical
closure.
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Bobrek Nakilli Hastalarda Pulmoner Hipertansiyonun Nadir Bir Sebebi: Yliksek Akiml
Arteriyovendz Fistul

Amag: Renal transplantasyon, giiniimiizde renal replasman tedavisinin en etkili seklidir. Bobrek nakli olan hastalarin gogunda nakil &ncesi
hemodiyaliz &ykiisii vardir. Bu nedenle hastalarin gogunda hemodiyaliz giris yolu olan arteriyovenéz fistiil (AVF) mevcuttur. Pulmoner hiper-
tansiyonun nadir bir nedeni olan persistan yiiksek akimli AVF, transplantasyon sonrasinda pulmoner hipertansiyon gelisen hastalarda goz ard
edilmemelidir.

Gereg ve Yontem: Calismamizda merkezimizde takip edilen ve nakil sonrasi yeni pulmoner hipertansiyon gelisen renal transplant hastala-
rimizi retrospektif olarak sunduk. Pulmoner hipertansiyonun nadir nedenlerinden biri olan yiiksek akimli AVF’li hastalarimiza fistiil kapatma
islemi gerceklestirdik. Islem sonrasi |. ay ve 3. ay takiplerde renal (kreatinin, glomeruler filtrasyon hizi (GFR), albumiiniiri, proteiniiri), kar-
diyak (ejeksiyon fraksiyonu) ve pulmoner fonksiyon (pulmoner basing) verilerimizi kaydettik. Takiplerde hastalarimizin renal kardiyoloji k ve
pulmoner fonksiyonlarinda iyilesme gézlemledik.

Bulgular: Takiplerde hastalarimizin renal kardiyoloji ve pulmoner fonksiyonlarinda iyilesme gézlemledik.

islem sonrasi . ay ve 3. ay takiplerde renal (kreatinin, glomeruler filtrasyon hizi, albumiiniiri, peroteiniiri), kardiyak (ejeksiyon fraksiyonu) ve
pulmoner fonksiyon (pulmoner basing) verilerimiz: AVF Kapatma isleminden sonra kreatin, proteiniiri, albiminiri ve pulmoner arter basing
degerleri azalirken; GFR ve ejeksiyon fraksiyonu artti. Degisiklikler istatistiksel olarak anlamliydi (p degerleri <0.001)

Sonug: Renal transplantli hastalarda pulmoner hipertansiyon geligebilir. Yiiksek akimli fistiil pulmoner hipertansiyonun nadir nedenlerinden-
dir. Renal nakilli hastalarda hastalarda pulmoner hipertansiyon sespleri arasinda yiiksek akimli fistiil varligi akilda tutulmalidir. Nefrologlar, yeni
gelisen pulmoner hipertansiyon semptomlari olan hastalarda yiiksek akiml AVFnin varligini akilda tutmalidirlar.

Anahtar Sozciikler: Pulmoner hipertansiyon; renal transplant; yiiksek akimli arteriyovendz fistil.
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INTRODUCTION

ABSTRACT

Objective: The clear reasons for the re-presentation of acute heart failure patients to the
emergency department have not been definitively established in the literature, yet it is antic-
ipated that this patient group will utilize emergency services more frequently in the future.
In our study, we aimed to determine the impact of demographic, biochemical, imaging, and
outcome variables on the re-presentation to the emergency department within 90 days in
patients revisiting due to acute heart failure.

Methods: Patients revisiting the emergency department within 90 days due to acute de-
compensated heart failure between January I, 2019, and January 1, 2021, were included in
our study. A retrospective analysis of patients’ demographic and clinical characteristics was
conducted, and factors influencing re-presentation were evaluated.

Results: Our study included 250 patients who revisited the emergency department on
average after 34%12.5 days. A significant relationship was observed between patients re-
quiring intensive care unit or hospital admission and their re-presentation within 90 days
(p<0.005). Furthermore, patients who received non-invasive mechanical ventilation in the
emergency department re-presented earlier compared to those who did not (p<0.005).
Patients’ ejection fraction values were also found to be associated with early re-presentation
(p<0.005). Pearson’s R correlation analysis revealed a significant relationship between the
use of furosemide within 90 days and re-admission (r=0.2015, p=0.0014).

Conclusion: Our research demonstrated that re-presentation is influenced by the use of
NIMV, furosemide, low ejection fraction, and hospitalization. Consequently, exercising cau-
tion while discharging patients receiving NIMV and high-dose furosemide in the emergency
department, as well as formulating a follow-up strategy for patients with low ejection frac-
tion in acute heart failure, holds paramount importance.

failure is grim.! According to U.S. data, acute heart fail-
ure results in over one million annual hospitalizations and

Heart failure is a disease characterized by multiple acute
decompensations, progressive deterioration of heart func-
tion, and, eventually, death of the patient. Heart failure has
been reported as one of the most important causes of
unplanned hospitalizations, along with polypharmacy, uri-
nary incontinence, and dementia.l'? It is known that heart
failure patients use every aspect of the healthcare system,
and the applications of this patient group to primary health-
care services have decreased in recent years,”! which might
eventually lead to more acute decompensations and even-
tually more utilization of emergency department resources.

Acute heart failure is a global public health problem, and
the overall clinical prognosis of patients with acute heart

is one of the leading causes of rehospitalization within
30 days.P! Patients with acute heart failure are primar-
ily treated in emergency departments, regardless of the
severity of their symptoms. Although various studies have
been conducted with the aim of reducing hospitalizations
for heart failure, the literature lacks detailed information
from emergency departments. While some risk factors
predicting readmission of heart failure patients have been
identified in the literature, there are contradictory views
about which parameters are most valuable.l!

Because heart failure is one of the most common reasons
for hospital admission of adults older than 65 years, it is
vital to find ways to predict readmission in order to re-
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duce costs, morbidity, and mortality.”! The decision to dis-
charge a patient from the emergency department is gener-
ally based on an evaluation of the patient’s clinical status,
response to treatment, and the presence of acute coro-
nary syndrome.® Previous studies have shown that rehos-
pitalization of up to 50% of patients can be prevented with
a short follow-up and treatment, suggesting that emer-
gency department discharge criteria need to be revised.”!
Identifying the clinical parameters of heart failure patients
that can be easily measured in the emergency department
may help clinicians predict hospital readmission and aid in
discharge planning.l'” Determining the risk factors for a
patient’s return to the emergency department may con-
tribute to planning the patient’s ongoing treatment.['"!

Our study aimed to determine the effects of demographic,
biochemical, imaging, and outcome parameters on read-
mission rate within 90 days in patients admitted to the
emergency department with acute heart failure.

MATERIALS AND METHODS

This study included patients with acute decompensated
heart failure who applied to a tertiary research hospital
emergency department between January |, 2019 and Jan-
uary |, 2021, and who reapplied within 90 days. Based on
the results of the HAPPY study, the country-wide popula-
tion prediction was calculated as 6.9%. Based on this study,
the required number of patients was determined as 100 in
the sample size calculation made with a 95% confidence in-
terval and 5% margin of error; our study’s final sample size
included 250 patients. If a patient had more than one appli-
cation within 90 days, only the data obtained from the first
application were included. In this retrospective study, the
following information was collected from the hospital in-
formation management system (HIMS): sociodemographic
information (age, gender); biochemical results, including
hemogram, urea, creatinine, CRP, sodium, potassium, cal-
cium, AST, ALT, BNP, pH, lactate; imaging data (echocar-
diography [ECHO]); noninvasive mechanical ventilation
[NIMV] treatment , and patient outcome data (discharge,
regular ward admission, or intensive care admission) and
hospital length of stay. The normal values of the investi-
gated parameters were as follows: urea 16.6—48.5 mg/dL,
creatinine 0.7-1.2 mg/dL, CRP 0-5 mg/dL, sodium 136-
145 mEq/L, potassium 3.5-5.5 mEq/L, calcium 8.4—102 mg/
dL, pH 7.35-7.45, lactate 0-0.9 mmol/L , and BNP 0-100
pg/mL. Hemogram values were analyzed according to the
recommendations of the World Health Organization.['” In
line with the 2021 European Society of Cardiology acute
heart failure guidelines, the patients were categorized as
having heart failure with a mild/low ejection fraction, heart
failure with a preserved ejection fraction, or heart failure
with a low ejection fraction.['® Posteroanterior chest X-
rays were analyzed to detect pleural effusion. Ve also used
a scoring system developed by Kobayashi et al.l' in 2019,
which aims to determine the prognosis of heart failure
(HF) patients. The reapplication rate of the patients within
90 days was determined using the HIMS and recorded.

Statistical Analyses

The data were analyzed using the SPSS V.19.0 statistical
analysis program, and the findings were analyzed at a 95%
confidence interval and a 5% significance level.l'®) Num-
ber and percentage were used to describe categorical
data; mean and standard deviation were used for numer-
ical data. Kolmogorov—-Smirnov or Shapiro—Wilk test was
used to determine whether the groups were normally dis-
tributed. Student’s t-test and Mann—Whitney U test were
selected to evaluate numerical data, and Chi-square test
was used to evaluate categorical data. Correlation analysis
was performed between the continuous data with a nom-
inal distribution. Linear regression analysis was performed
to evaluate the relationship between the data. A value of
p<0.05 was considered statistically significant.

RESULTS

Our study included 250 patients who were readmitted to
the emergency department after an average of 34+12.5
days. The relationships between age, gender, biochemical
parameters, diagnostic parameters, the use of NIMV, and
the readmission of patients are presented on Table |. Table
2 shows the relationship between the patients’ comorbidi-
ties and their readmission. There was a significant differ-
ence between the readmission times of discharged patients
(n=124) and patients who were hospitalized in the inten-
sive care unit (n=76) (p<0.005). There was also a signifi-
cant difference between the readmission times of patients
discharged from the hospital and those admitted to the
cardiology ward (p<0.005). Table 3 shows the analysis of
the parameters affecting readmission using multiple regres-
sion analysis; it was determined that hospitalized patients
showed a high readmission rate (p<0.005). The comor-
bidities in our patient population included hypertension
(n=190), diabetes mellitus (n=96), coronary artery disease
(n=121), chronic renal failure (n=71), chronic obstructive
pulmonary disease (n=71), atrial fibrillation (n=41), malig-
nancy (n=24), and neurological disease (n=8). The average
readmission times of patients with these diseases were
34.94+23.12, 34.83+22.55, 36.35%+23.19 35.19+21.79,
30.87+21.57, 38.07+23.91, and 36.8+18 days, respectively.

The potassium values of the patients were categorized as
below 3.5 mEq/L, between 3.5 and 5.5 mEg/L, or above
5.5 mEq/L, and were included in the additional analysis.
Ten patients had potassium levels below 3.5 mEg/L; 226
patients had potassium levels between 3.5 and 5.5 mEq/L;
and |4 patients had potassium levels above 5.5 mEg/L.
While hospital readmission and low/average potassium
values were correlated (p=0.0033), there was no relation-
ship between hospital readmission and average/high potas-
sium values (p=0.553).

The mean BNP level was 3463 pg/mL. The effect of
BNP value on readmission was not statistically signif-
icant (p=0.648) A significant relationship was found be-
tween furosemide use and readmission time (r=0.2015,
p=0.0014). There was no significant difference between
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Table |I. Characteristics of patients and relationship with readmission times

n Mean readmission duration p r cl
in days (Mean+SD)

Gender

Male 119 32.25%22.19 0.23 0.48 -2.27 t0 9.23
Female 131 35.73+23.84 0.25 0.59 -3.87 to 7.65
Na 250 34.5+£5.25 0.39 0.002 -0.07 to 0.17
<135 meq/L 109 32.46+6.58

>135 megq/L 143 35.29+4.63

K 250 44.49+0.63 0.05 0.01 -0.003 to 0.24
<3.5 meq/L 14 11.22+4.96

3.5-5.5 megq/L 219 35.41+5.49

>5.5 meq/L 17 28.9313.54

Lactate 250 33.5+1.07 0.89 6.54 -0.13 to 0.1

<0.9 mmol/L 60 32.7x1.56

>0.9 mmol/L 190 34.51+4.65

Hemogram 250 41.18%2.06 0.63 0.008 -0.15 to 0.09
Male Female

<8 g/dl <8 g/dl 15 46.56+6.53

11-8 g/dl 11-8 g/dl 102 49.75+4.98

13-11 g/dl 12-11 g/dI 65 44.66+3.67

>13 g/dl >12 g/dl 68 45.85+2.5

Blood urea nitrogen 250 40.89+7.98 0.63 0.0009 -0.25t0 0.18
<48 mg/d 90 34.39+24.6

>48 mg/dI 160 34.6+22.42

Creatinine 250 38.96+3.65 0.92 0.0009 -2.65 to 4.96
<1.2 mg/dl 118 45.5+9.86

>1.2 mg/dl 132 45.5+8.75

C-reactive protein 250 46.9713.46 0.43 0.08 -3.47 to 1.69
<100 mg/d| 238 47.4519.56

>100 mg/dI 12 45.98+6.63

Aspartate aminotransferase 250 43.56x9.46 0.11 0.04 -1.98 to 0.62
<40 mg/d 221 44.96 +8.63

>40 mg/dI 29 42.36+4.36

Alanin aminotransferase 250 39.78+5.22 0.108 0.025 -2.62 to 0.96
<40 mg/d 226 39.75+4.69

>40 mg/dl 24 39.98+7.32

ph 250 39.32+4.66 0.156 0.0235 -0.78 to 3.45
<7.35 68 37.35+£5.78

7.35-7.45 139 40.21£7.65

>7.45 43 39.86+4.69

Ejection fraction 250 46.68+12.91

<41% 98 34.29+23.03 0.02 0.04 -1.10to .12
41%-49% 17 4510 <0.001 0.009 -0.10 to 0.15
>49% 135 56.78+6.12 0.007 0.01 -2.26 to 0.38
Congestion scores

| 82 42.6x5.69 0.68 0.12 -2.50 to 7.6l

2 146 38.86+7.56 0.15 0.27 -0.004 to 2.15
3 22 37+9.56 0.31 0.96 -1.35 to 3.64
Noninvasive mechanical ventilation

Yes 28 32.92422.65 0.02 0.006 -0.57 t0 0.98
No 222 43.25+24.91 0.09 0.07 -3.54t0 7.85
Outcome

Hospitalisation 124 28.22+21.19 0.03 0.06 -0.13 to 0.11

Discharge 50 37.58+22.87 0.000 0.004 -0.25 to 0.89
Intensive care 76 41.33+24.05 0.62 0.15 -1.98 to 1.78
Furosemide dosage

<140mg 110 28.75%23.10 0.0l 0.02 -1.10to .12

>140mg 140 38.59+23.19
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Table 2.  Relationship between readmission times and chronic diseases

1 t] P Estimate STD 95% confidence

interval

Readmission time in days | 803 <0.0 334 4.6 252to4l.6
Hypertension -0.58 | 0.12 089 0438 345 -637to7.24
Diabetes mellitus -022 -0.15 | 047 063 -14 313 -7.65t04.70
Coronary artery disease  -0.52 0.05 0.00 | 1.13 025 357 3.I5 -2.64t09.78
Valve disease -0.16 0.03 0.04 0.06 | 1.65 009 -l11.4 694 -251to0219
Chronic pulmonary disease -0.31 0.03 0.02 0.07 0.03 | 120 022 -401 332 -10.5t02.53
Chronic renal disease -0.21 -0.05 -0.11 -0.003 0.08 0.12 | 030 075 ~-1.05 343 -7.8Itob5.70
Neurological disease -0.26 -0.05 0.5 0.17 0.04 000 O.Il | 029 077 -139 475 -10.7t07.98
Atrial fibrillation -0.32 -0.03 0.09 0.30 -0.06 0.00 0.07 007 | 1.59 0.1 678 424 -1.57to I5.1
Malignancy -0.21 -0.01 0.03 0.09 0.0l 0.06 0.04 006 0.13 1 0.0l 0989 0.067 4.95 -9.69to 9.82
Table 3. Multiple regression analysis showing the relationship between parameters affecting readmission time
Variable Estimate SE 95% Cl | t] P
Outcome 5.78 1.54 2.74 to 8.81 3.75 0.0002
Potassium 4.39 2.25 -0.03 to 8.83 1.95 0.05
Congestion score 2.55 2.56 -2.50 to 7.61 0.99 0.32
Ejection fraction 0.12 0.11 -0.09 to 0.34 1.08 0.27
Non-invasive mechanical ventilation 0.14 0.13 0.01- 0.26 1.24 0.02

lactate values (n=190) (p=0.597).

Correlations were found between EF, congestion score,
and BNP, and the status of NIMV use. The mean EF
value of the patients treated with NIMV was significantly
lower (p=0.0144), while the mean congestion score of
the patients treated with NIMV was significantly higher
(p<0.0001). No significant correlation was found between
the BNP values and NIMV need (p=0.9121). An analysis
revealed a significant relationship between furosemide use
and the 90-day readmission rate (r=0.2015, p=0.0014).

In the study, 124 of the patients were admitted during
their first visit. The average duration of hospitalization
was determined as 7.48 days with a median of 3.8. While
an association was found between the length of hospi-
tal stay and hemoglobin levels (p=0.038), no relationship
was observed between the length of stay and EF (ejec-
tion fraction), the utilization of NIMV in the emergency
department, or the dosage of Lasix administered in the
emergency department (with respective p-values of 0.952,
0.097, and 0.852).

DISCUSSION

The reasons for hospital readmission within 90 days of a
visit to an emergency department with acute heart failure
are unclear. In previous studies, the time before hospital
readmission of patients presenting with acute heart fail-
ure is unclear, the clinical characteristics of patients are ig-
nored, and the treatments provided to patients are varied
and not standard. For this reason, standardization is neces-

sary in evaluating the parameters that lead to readmission.

A study of |16 heart failure patients who were hospitalized
for any reason found that many comorbidities, in particu-
lar depression and chronic lung disease, predicted read-
mission within 30 days.l'' Another study reported that
parameters such as low health literacy, a history of cere-
brovascular disease, and not using beta blockers affected
readmission within 30 days, mostly in patients with heart
failure.l'? Contrary to the literature, our study found that
no other disease predicted readmission to the emergency
department. Since our study was retrospective, we could
not measure the severity of the diseases that might cause
early return to the emergency department.

Previous studies have examined the effects of biochemical
parameters and the clinical characteristics of patients at
the time of admission on out-of-hospital outcomes. For
example, in a study evaluating readmission to the emer-
gency department for heart failure, patients’ hemoglobin
levels were classified according to the criteria of the World
Health Organization, and it was observed that anemia in-
creased both hospitalization and emergency department
visits.' A study of 1.033 patients showed that approxi-
mately 10% of patients with BNP, troponin elevation, clin-
ical tachypnea, and dialysis experienced adverse events.
[l In a study examining the readmission of patients dis-
charged from the emergency department, previous percu-
taneous intervention or bypass, the use of antiarrhythmics,
heart rate above 80/min, systolic blood pressure below
140 mmHg, oxygen saturation above 96%, high troponin
level, and pleural effusion were shown to be effective.
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(29 |In a study of patients discharged from the emergency
department, 30-day adverse effects were examined, and
heart valve disease, COPD, malignancy, New York Class
3, and low serum sodium were found to be predictive for
readmission. In that study, the precipitating factors were
anemia, acute kidney injury, and a lack of detailed and pre-
cise recommendations for discharge.?'! Another analysis
stated that a significant portion of the patients reapplied
to the emergency department after 16—30 days, and the
most influential parameters during the 30-day readmission
period were disability, more than one emergency service
admission, hospitalization for more than five days at the
first admission, and a high BUN value.’? Another study
examining the relationship between discharge from the
emergency department and readmission found no rela-
tionship between readmission and patients’ age, gender,
blood pressure, EF, or coronary artery disease, while a re-
lationship was found between readmission and high creati-
nine levels and previous hospitalization due to HF’]

In our study, EF and potassium levels lower than accepted
clinical values were predictive of readmission, while no
effects on readmission were demonstrated for other pa-
rameters, including BNP and anemia. Anemia is a clinical
condition that has been shown to affect mortality and
morbidity in heart failure patients, and clinicians provide
effective treatment for heart failure patients with anemia.
[23] Therefore, anemia evaluated in the emergency depart-
ment may not have affected readmission, as the condition
is likely to be treated after hospitalization at outpatient
clinics. As ejection fraction is one of the main determi-
nants of the severity of heart failure and a worse prog-
nosis,?! a relationship between low ejection fraction and
early return to the emergency department is expected.

Indices such as HOSPITAL, which are based on data that
can be easily obtained retrospectively, such as hospital-
ization, hemoglobin level, and emergency service admis-
sions, have been put forward in evaluating readmissions to
hospitals due to various diseases. However, the relation-
ship between these scores and the readmission of acute
heart failure patients to emergency services has not been
demonstrated.”® In a study performed on 704 patients
with previously mentioned scores,’! the hospitalization
of heart failure patients was found to be a predictor of
unplanned visits to the emergency department within 30
days, which is in line with the results of our study.

As can be seen, most of the studies in the literature are
retrospective studies conducted with a small sample in a
single center. Even though emergency departments are
the first place to treat patients with acute heart failure,
large population and intervention studies may overlook
emergency department data®! and only a small number of
studies have investigated treatments given in emergency
departments, ejection fraction parameters, and standard
pleural effusion scores. In our study, hospital readmis-
sion increased with low EF hospitalization, and NIMV
and furosemide treatment. Among these, hospitalization
mainly determines readmission. NIMV is used more fre-

quently in patients with high congestion scores and low
EF, and patients who receive NIMV and have a low EF are
more frequently hospitalized from the emergency depart-
ment. Our study revealed the importance of predicting
future readmissions of patients based on the performance
of ECHO by emergency physicians. In a study of over
10.000 patients discharged home after hospitalization
for heart failure, follow-up with a cardiologist or general
medical provider within seven days of discharge was found
to reduce 30-day hospital readmission.’”! According to
our results, patients who received NIMV or high-dose
furosemide treatment in the emergency department or
who had a low EF were re-admitted to the emergency
department. Careful post-discharge plans for this patient
group, follow-up with a cardiology consultation, and nec-
essary medication adjustments may reduce readmission. !

The most important limitation of our study is that it was
a single-center study with a relatively small number of pa-
tients and, in particular, a small number of young heart
failure patients. Also, only the applications to our hospital
were evaluated, although applications to private or other
hospitals may have occurred during the study period. In
addition, echocardiograms were not performed by a single
physician, but by a physician who was scheduled to per-
form the examination that day. For this reason, there may
not have been standardization in evaluating the echocar-
diograms. The fact that some of the chest radiographs
used in the evaluation of the congestion score of the pa-
tients were conducted at the bedside may have resulted in
a suboptimal imaging evaluation.
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Akut Kalp Yetmezligi Hastalannin Acil Servis Tekrar Basvurularnni Etkileyen Faktorler

Amag: Akut kalp yetmezligi hastalarinin acil servise tekrar bagvurusunu nedenleri literatiirde net olarak ortaya konmamistir ve gelecekte
bu hasta grubunun acil servisi daha sik kullanacagi 6ngériilmektedir. Calismamizda, acil servise akut kalp yetmezligi nedeni 90 giin iginde
tekrar bagvuran hastalarin demografik, biyokimyasal, goriintiileme ve sonlanim degiskenlerinin tekrar basvuruya etkisini belirlemeye galistik

Gereg ve Yontem: Calismamiza | Ocak 2019-1 Ocak 2021 tarihleri arasinda 90 giin iginde akut dekompanse kalp yetmezligi nedeni ile
acile servise tekrar basvuran olan hastalar dahil edildi. Hastalarin demografik ve klinik 6zelliklerinin retrospektif analizi ve yeniden bagvuruyu
etkileyen faktorlerin degerlendirilmesi yapildi.

Bulgular: Calismamiza ortalama 34+12.5 giin sonra tekrar acil servise bagvuran 250 hasta dahil edildi.Hastalarin yogun bakim veya servise
yatiriimalari ile 90 giin iginde tekrar bagvurmalari arasinda anlamli iligki saptanmistir. (p<0,005). Ek olarak acil serviste non-invazif mekanik
ventilasyon alan hastalarin acil servise tekrar almayanlara gére daha erken bagvurmaktadir (p<0,005). Hastalarin EF degerleri de erken tekrar
basvuru ile iliskili bulundu. (p<0,005). Pearson’in R korelasyon analizi, 90 giin i¢inde furosemid kullanimi ile yeniden kabul arasinda anlamli bir
iliski oldugunu ortaya kondu (r=0.2015, p=0.0014).

Sonug: Arastirmamiz, yeniden bagvurunun NIMV kullanimi, furosemid kullanimi, hastanin ejeksiyon fraksiyonunun diisiik olmasi ve hastane-
ye yatistan etkilendigini géstermistir. Sonug olarak, acil serviste NIMV ve yiiksek doz furosemid uygulanan hastalarin ve diisiik ejeksiyon frak-
siyonu olan akut kalp yetmezIigi hastalarini taburcu ederken titiz davranmak ve hastalar igin takip stratejisi olusturmak 6nem arz etmektedir.

Anahtar Sozciikler: Acil servis; hastane; hastanin yeniden bagvurusu; kalp yetersizligi.
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INTRODUCTION

Mehmet Salih Soylemez,?
Guray Altun?

ABSTRACT

Objective: We aimed to evaluate the effectiveness of modified Aberdeen Weight-Bearing
Test (Knee) (AWT-K) and KSS (Knee Society Score) comparing their correlations with the
Tegner Lysholm (TL) score in patellar instability patients.

Methods: Patients treated for patellar dislocation were divided into two groups. The first
group consisted of patients operated on for patellar instability and the second group patients
followed by conservative means. Duration of follow-up, age, gender, Caton-Deschamps in-
dex, and type of surgical interventions were recorded. Since the TL scoring system was
previously validated in the follow-up of patellar instability treatment, the compatibility of KSS
and modified AWT-K scoring systems with the TL scoring system was evaluated and their
effectiveness in the follow-up of patellar instability was examined.

Results: A moderate correlation was found between TL and total KSS scores.However,
when the relationship between KSS subgroups ES, SS, OKS, FAS and TL is examined; a weak
and moderate correlation was found between the TL scoring system and OKS, SS, and FAS.
When weak and non-correlated ES and SS were excluded, there was a strong correlation
between TL score and mtKSS.There was a low correlation between TL scores and AWT-K
60-second average load difference and there was a low correlation between FA and AWT-K
60-second mean load difference and ratios.

Conclusion: The weak correlation of the AWT-K test for weight-bearing on the knee with
findings of KSS and the TL scoring system reveals that may not be an adequate follow-up
instrument for patients with patellar instability in short-term follow ups.

lowing initial conservative management.['?! Patellofemoral
degenerative changes causing anterior knee discomfort is

There are several anatomical structures and biomechanical
forces that affect the stable position of the patellofemoral
joint. The impairment between these structures can lead
to patellar dislocation, instability, and disability.["! Recurrent
patellar instability is a common phenomenon after patel-
lar dislocation, and the literature suggests that between
40% and 60% of patients experience recurrent patellar
dislocation and subluxation after the first dislocation.”!
Several treatment procedures have been presented in the
literature to prevent instability; nevertheless, there is no
common consensus about the current treatment of patel-
lar instability yet. Traditionally, patients are followed non-
operatively following a first-time dislocation, and surgery
is generally reserved for cases of recurrent instability fol-

a common complication that can be seen after both con-
servative and surgical treatment. Studies comparing clini-
cal results of different treatment procedures for patellar
dislocation have used subjective patient-reported out-
come measures (PROMs) rather than objective outcomes.
International Knee Documentation Committee (IKDC),
Tegner Lysholm (TL), and Kujala scores are widely used
similar PROMs for the evaluation of patellar instability. Of
these, the TL score is the most used tool even though
it has been developed to evaluate knee ligament injuries
rather than patellar instability. PROMs reflect a patient’s
subjective opinion on the burden of the disease, which is
very important in clinical practice.>” However, PROMs can
also give mixed messages and can be negatively influenced
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by psychosocial factors, measuring the patient’s perception
of an outcome, rather than the true outcome.® To ap-
propriately evaluate the impact of the treatment on knee
pain for patellar instability, it is necessary to use objective
outcome measures in addition to PROMs.”! Objective out-
comes can be performed by a detailed evaluation of joint
motion and muscle activity, with types of equipment and
objective performance-based functional outcome tools in
which the patient is observed performing tasks such as
walking, getting up from a chair, or climbing stairs, and
their performance quantified in a timeline.’'”) On the
other hand, objective scoring systems are only physician-
derived and must be correlated with PROMs because the
patient perspective on satisfaction and activity levels is
more critical than the physician’s perspective.l'l The Knee
Society Score (KSS) is a validated system that combines an
objective physician-derived component with a subjective
patient-derived component that evaluates pain relief, func-
tional abilities, satisfaction, and fulfillment of expectations.
[ Although this system has been developed to evaluate
knee arthroplasty patients, it is currently being used after
several knee surgeries also because this tool evaluates the
knee globally and can be used in conjunction with other
outcome measures.'”? The Aberdeen Weight-Bearing
Test (Knee) (AWT-K) is an objective test specific for an-
terior knee discomfort assessed via direct load bearing.
I However, both tests have not been correlated for their
effectiveness in the treatment of patellar instability. In this
study, we aimed to evaluate the effectiveness of modified
AWT-K and KSS scores comparing their correlations with
the TL score in patellar instability patients.

MATERIALS AND METHODS

After obtaining institutional ethics committee approval
(ID:B10.1.TKH.4.34.H.GP.0.01/46), medical records of pa-
tients who were treated for patellar dislocation and in-
stability in a single center between September 2015 and
September 2020 were reviewed retrospectively. This study
was conducted in accordance with principles for human
experimentation as defined in the Declaration of Helsinki.
Informed consent was obtained from all individuals prior
to treatment.

Patients treated for patellar dislocation were divided into
two groups. The first group consisted of patients operated
on for patellar instability, and the second group consisted
of patients followed by conservative means. Inclusion cri-
teria for the surgery group were as follows: being operated
on for patellar instability (indications for surgery; at least 2
verified dislocations, failed conservative treatment, + tib-
ial tuberosity-trochlear groove (TT-TG) distance 220mm,
positive apprehension test), undergoing patellar realign-
ment surgery (MPFL reconstruction with or without
tuberosity tibia osteotomy), having the necessary medical
records, at least 12 months of follow-up. The conserva-
tive group consisted of patients treated successfully by
conservative means who did not sustain redislocation or
any instability complaints. Patients undergoing an arthro-

scopic extraction of chondral fragments without medial
reefing or MPFL repair after the first dislocation were also
included in the second group as this was a symptomatic in-
tervention rather than therapeutic. Patients undergoing an
intra-articular fragment fixation after the first dislocation
were not included in either of the groups.

Duration of follow-up, age, gender, injured site, TT-TG
distance, Caton-Deschamps index, and type of surgical
interventions were recorded for all patients. Functional
and clinical outcomes were measured using three differ-
ent scoring systems. Since the TL scoring system was
previously validated in the follow-up of patellar instability
treatment, the compatibility of KSS and modified AWT-K
scoring systems with the TL scoring system was evaluated,
and their effectiveness in the follow-up of patellar instabil-
ity was examined. TL scoring is a PROM system evaluat-
ing daily activity and pain level with questions about eight
aspects (limp, support, locking, instability, pain, swelling,
stair-climbing, and swelling) at the final follow-up. With
this tool, patient-derived results are scored from 0 to 100
points.

AWT-K was modified and used to assess anterior knee
discomfort. Originally, this test evaluates the mean differ-
ence and weight-bearing ratio on a scale of 0, 15, 30, 45,
and 60 seconds. However, we used weight distributions
only at 60 seconds to ease the analyses of the data. The
difference in the amount of weight between injured and
uninjured extremities is defined as the mean difference in
weight distribution at 60s (injured — uninjured), and the ra-
tio of the amount of weight between injured and uninjured
knees is defined as the mean ratio of weight distribution at
60s (injured:uninjured).

KSS combines objective physician-derived knee indicators
(alignment, instability, ROM, symptoms; max; 100 points)
with subjective patient-derived components that evalu-
ate pain relief and function using functional activity (max;
100 points), satisfaction (max; 40 points), and expectation
scores (15 points). The KSS system can be evaluated sepa-
rately for every subgroup. However, we also evaluated the
total KSS (max; 260) under these 5 subheadings.

Statistical Analyses Data were analyzed using SPSS soft-
ware (ver. 22.0; IBM Corp., Armonk, NY, USA). The
normality of the data distribution was evaluated by the
Shapiro-Wilk test. Student’s T-test and One-way ANOVA
tests were used to compare quantitative data between in-
dependent groups. Categorical variables were compared
using the Pearson chi-squared test and Monte Carlo sim-
ulations with Fisher’s exact test. The Pearson correlation
coefficient (rho) was calculated as a measure of the as-
sociations between categorical variables, and Spearman’s
correlation coefficient (r) was used to evaluate the as-
sociation between non-parametric variables. (lI=perfect
positive correlation and - | =perfect negative correlation. r/
rho <0.3 indicates none, r/rho 0.3-0.5 indicates weak, 0.5-
0.7 indicates moderate, and r/rho >0.7 indicates strong
correlation). Quantitative variables are expressed as mean
* standard deviation and minimum and maximum values.
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Table I. Demographic features of both groups |
Mean Standart deviation P
Age
surgery 20,05 10,4650,092
conservative 21,14 6,807
Follow-up (months)
surgery 25,1500 12,07989 1,000
conservative 25,5517 16,88318
Deschamps index
surgery 0,9950 0,26325 0,023
conservative 1,084 0,18362
TT-TG distance
surgery 18,7650 5,27180 0,176
conservative 16,6448 5,03109
Instability severity score
surgery 4,5000 1,19208 0,0001
conservative 2,2707 1,59662

TT-TG; Tibial Tuberosity-Trochlear Groove, Mann-Whitney U test.

Qualitative variables are expressed as frequencies or ra-
tios. P-values <0.05 were considered to indicate statistical
significance.

RESULTS

After initial review, 76 patients were identified to be fol-
lowed for patellar dislocation. Of these, 32 had undergone
patellar realignment surgery. Ten patients who were lost
to follow-ups and two patients who had short follow-up
durations were excluded from the study. Finally, the re-
maining 20 patients were included in the surgery group.
Ten patients treated by conservative means were lost to
follow-ups, and five who had undergone an articular frag-
ment fixation after the initial dislocation were excluded as
well. Nine patients who had undergone an arthroscopic
extraction of chondral fragments without medial reefing,
fragment fixation, or MPFL repair or reconstruction af-
ter initial referral, and 20 patients treated successfully by
conservative means with a follow-up duration 212 months
were included in the conservative group.

At the last follow-up, none of the patients in either the
surgery group or the conservative group had sustained a
redislocation. The mean follow-up time was 25.1 months
in the surgery group and 25.2 months in the conservative
group (p=1.0). While there was no significant difference
between the mean age of the two groups and TT-TG dis-
tance (p=0.092 and 0.17), the Caton-Deschamps index
was significantly lower in the surgery group, as expected
(p=0.023). However, a TT osteotomy was performed for
only 2 (10%) patients (Table I, 2).

When the PROMs and objective knee findings of the
two groups were compared, no significant difference was
found between AWT-K mean difference and ratio weight
distribution at 60s (p=0.46 and 0.343, respectively), to-
tal KSS score (p=0.427), satisfaction score (SS) (p=0.305),
functional outcome score (FAS) (p=0.261), and TL scores
(p=0.077). However, a significant difference was found be-
tween the expectation score (ES) (p=0.041) and objective
knee scores (OKS) (p<0.005) of patients who underwent
patellar knee surgery and those who were followed up
conservatively. The mean OKS score was 92.7£3.29 in pa-
tients who underwent alignment surgery and 96.3£3.09 in

Table 2. Demographic features of both groups 2

Gender Female Male p
Surgery 12 (60,0%) 8 (40,0%) 0,109
Conservative Il (37,9%) 18 (62,1%)

Dominant/injured side Right Left P

Surgery 19 (95,0%)/9 (45,0%)

Conservative 22 (75,9%)/13 (44,8%)

I (5,0%)/11 (55,0%) 0,609/0,079

7 (24,1%)/16 (55,2%)

Pearson Chi-Square test.
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Table 3. Comparison of mean values of scores between surgery and conservative groups

Group Mean Std. Deviation P

OKS
Surgery 92,7000 3,29433 0,000
Conservative 96,3793 3,09855

SS
Surgery 35,0000 6,30789 0,305
Conservative 34,3448 4,34475

FAS
Surgery 83,8000 17,38905 0,261
Conservative 91,0690 10,13809

ES
Surgery 13,6500 2,13431 0,041
Conservative 12,3793 2,33626

KSS total
Surgery 225,1500 26,13382 0,427
Conservative 234,4483 15,29142

mtKSS Total(OKS +FAS)
Surgery 176,5000 19,00277 0,026
Conservative 187,4483 11,58073

Tagner-Lysholm Score
Surgery 84,3000 17,35117 0,077
Conservative 90,7241 12,48398

AWT-K mean difference
Surgery -5,8000 13,04486 0,461
Conservative -1,8621 3,14784

AWT-K mean ratio
Surgery 0,8615 0,30947 0,343
Conservative 0,9366 0,09279

KSS: Knee society scores; OKS: objective knee scores; SS; satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified
total knee society score AWT-K: Aberdeen Weight-Bearing Test (Knee). Mann-Whitney U test.

patients who were followed conservatively. On the other
hand, while the mean ES was 13.65£2.13 in patients who
underwent alignment surgery, it was 12.3+2.3 in patients
who were followed up conservatively (Table 3).

When the relationship between the 3 different scoring sys-
tems was examined, a moderate correlation was found be-
tween TL scores and total KSS scores (p<0.001, r=0.618).
However, when the relationship between KSS subgroups
ES, SS, OKS, and FAS and TL is examined in detail, a weak
and moderate correlation was found between the TL
scoring system and OKS, SS, and FAS (p<0.001, r=0.423,
r=0.307, r=0.546, respectively), with no correlation
found between patient expectation (ES) and TL scoring
(r=0.258). When weak and non-correlated ES and SS were
excluded and a modified total KSS (mtKSS) (consisting of
FAS and OKS) was calculated and correlated, it was found
that there was a strong correlation between TL score and
mtKSS (p<0.001, r=0.707). In addition, the mtKSS was sig-
nificantly different between surgically and conservatively
treated groups (p=0.026). There was a low correlation
between TL scores and AWT-K 60-second average load
difference and ratios (p<0.05, r=0.315, r=0.350), and

there was a weak correlation (p<0.05, r=0.300, r=0.310)
between FAS scores and AWT-K. It was noted that there
was no correlation between AWT-K, total KSS, mtKSS, ES,
SS, and OKS subgroups (Table 4).

DISCUSSION

Patellofemoral pain is one of the most common symptoms
encountered in the field of sports medicine and knee
trauma. Considering the lack of a reliable objective assess-
ment tool for patellofemoral pain after patellofemoral insta-
bility, we investigated the effectiveness of modified AWT-K
and KSS scores by comparing their correlations with the
TL score. We had hypothesized that patellar dislocation
or subluxation, which disrupts patellofemoral anatomy,
must result in a certain level of patellofemoral pain, caus-
ing the loss of functions. However, our results revealed
that there was no notable correlation between objectively
measured (AWT-K) pain and TL score and a very weak
correlation between pain and KSS subgroups during short-
term follow-ups. Our results showed that impairment in
functional outcomes, which represents the daily activity
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Table 4. Results of correlation evaluation of scoring system in association with treatment method
Spearman’s rho Tagner-  KSS total OKS ES SS FAS AWT-K AWT-K Treatment
Lysholm mean mean method
Score difference ratio

Tagner-Lysholm

CcC 1,000 0,618~ 0,423" 0,258 0,307 0,546™ 0,315 0,350 0,255
KSS total

CcC 0,618 1,000 0,358 0,505  0,721" 0,877 0,291 0,272 0,15
mtKSS total
(OKS +FAS)

CcC 0,707* 0,843 0,601™ 0,268  0,416%  0,926" 0,302 0,327 0,128
OKS

CcC 0,423 0,358 1,000 0,011 -0,089 0,328* 0,042 0,097 0511™
ES

CcC 0,258 0,505 0,011 1,000 0,513" 0,312* 0,155 0,087 -0,295
SS

CcC 0,307 0,721™ -0,089 0,513 1,000 0,544 -0,005 -0,080 -0,148
FAS

CcC 0,546 0,877 0,328* 0,312*  0,544" 1,000 0,300* 0,310 0,162
AWT-K mean
difference

CcC 0,315 0,291 0,042 0,155 -0,005 0,300 1,000 0,981™ 0,107
AWT-K mean ratio

CcC 0,350 0,272 0,097 0,087 -0,080 0,310 0,981" 1,000 0,137
Treatment method

CcC 0,255 0,115 0511™  -0295%  -0,148 0,162 0,107 0,137 1,000

“Correlation is significant at the 0.0l level (2-tailed). “Correlation is significant at the 0.05 level (2-tailed). KSS: Knee society scores; OKS: objective
knee indicators; SS: satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified total knee society score; AWT-K:

Aberdeen Weight-Bearing Test (Knee); CC: correlation coefficient.

levels of the patients, tends to occur due to malfunction
of the patellofemoral joint rather than pain. Presumably,
patellar instability or dislocation, causing weakness of sur-
rounding muscle structures in conjunction with loss of
proprioception, is the first to affect the functions prior to
pain.l'! These are regained after proper rehabilitation and
tend to improve during follow-ups.l'¥! Inversely, cartilage
degeneration, which is the most likely mechanism to cause
pain and disability in the patellofemoral joint, rarely causes
pain before the third decade, and as revealed by this study,
measuring the pain with AWT-K does not provide a prac-
tical benefit, at least for short-term follow-ups.['¥

Traditionally, patients are followed non-operatively fol-
lowing a first-time dislocation, and surgery is generally
reserved for cases of recurrent instability following initial
conservative management. The exception to this algo-
rithm is that arthroscopic or open removal or fixation of
intra-articular chondral fragments can be performed af-
ter the first dislocation.I'"”! In the case of patellar instabil-
ity, underlying reasons for instability, including alignment
pathologies of the patellofemoral joint, must be addressed
surgically. These can be done with trochleoplasty, distal
bony realignment of the tibial tuberosity, femoral and/or
tibial derotational osteotomies, and medial soft tissue re-

construction procedures. However, the cause of recurrent
dislocation is often multifactorial. Thus, a combination of
procedures is often necessary to fully correct the align-
ment of the patellofemoral joint.l'!! We operated on our
patients following the algorithm mentioned above; thus,
although outcomes were better for the conservatively
treated group as expected, statistically significant differ-
ences could not be detected among conservatively and
surgically treated patients by the means of AWT-K mean
difference and ratio weight distribution, total KSS score,
SS score, FAS score, and TL score. Our TL score out-
comes were comparable with the current literature for
the same treatment algorithm.l'? We believe that similar
results of both groups represent the appropriate applica-
tion of the algorithm to the practice, which results in good
outcomes for the surgery group. However, the insignifi-
cant difference may have resulted from the ineffectiveness
of the evaluation tools. Previously published studies have
reported increased TL scores postoperatively, but perfect
healing after surgery is not expected when compared with
control groups or the contralateral extremity.['8!”]

As mentioned above, patellofemoral instability is a result
of an alignment disorder in most cases, and the difference
in OKS in both groups supports this claim.? Although
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a combination of procedures is often necessary to fully
correct the alignment of the patellofemoral joint, we did
not perform femoral or tibial derotational osteotomies
or trochleoplasty to fully correct the alignment as these
osteotomies do not prevent the development of os-
teoarthritis in long-term follow-ups.l'¥ Thus, the OKS in
the surgery group was worse as a result of alignment im-
pairments despite the fact that the patella had centered
over the femoral groove. Also, the ES was higher in the
surgery group as expected because these patients suffer
from patellar instability until surgery and mostly experi-
ence dislocations more than two or three times. There-
fore, a postoperative stable patellofemoral joint seems
to satisfy these patients, and they were better than they
thought after surgery. However, the conservatively treated
group mostly consisted of anatomically well-aligned pa-
tients with no functional impairment and good outcomes
after rehabilitation without redislocation are expected.
Thus, these patients seem to have met their expectations
after the rehabilitation protocol.

The moderate correlation between TL score and total KSS
score shows the KSS score to be useful for the evaluation
of patellofemoral instability. But the weak correlation of
ES, SS, and TL scores makes SS and ES scores ineffective.
From this point of view, when we exclude weak and non-
correlated ES and SS and calculated a mtKSS (consisting of
FAS and OKS), we found that there was a strong corre-
lation between TL score and mtKSS (p<0.001, r=0.707).
In addition, the mtKSS was significantly different between
surgically and conservatively treated groups (p=0.026).
Although TL scores showed a near significant (0.077) dif-
ference (but not significant), a mtKSS showed a significant
difference between groups and also a strong correlation
with TL score. This finding showed that a combination of
objective tools (OKS) and PROMs (FAS) were as effective
as TL scores in the evaluation of patellofemoral instability.
Because the TL score, which is a PROM, when used alone
lacks objective evaluation tools, possesses the risk of
measuring only the patient’s perception of the outcome,
rather than the true outcome.®

One of the major drawbacks of PROMs is the preopera-
tive “floor” and postoperative “ceiling” effects.?'! How-
ever, Cronbach’s alpha, floor/ceiling effects, and test-retest
reliabilities were not evaluated in this study, as all three
scoring systems were evaluated and validated for knee
pathologies previously.”"'>?1 The Kujala Anterior Knee
Pain Scale is another validated scoring system that is de-
signed particularly for patients with patellofemoral pain,
used after a patellar dislocation or subluxation.’! The Ku-
jala scoring system evaluates patient daily activity and pain
level similarly to the TL scoring system, with questioning
I3 items (running, jumping, atrophy of the thigh, flexion
deficiency, squatting, and the 8 items of the TL scoring
system). Previous studies have used the Kujala score to
assess anterior knee pain and the TL score to evaluate
daily activity levels, even though both are PROMs.I'1 As
mentioned previously, to appropriately evaluate the impact

of the treatment on knee pain for patellar instability, it
is necessary to use objective outcome measures in addi-
tion to PROMs.! Thus, rather than using two PROMs to
evaluate patellofemoral instability outcomes, as revealed
in this study, using a PROM in conjunction with an objec-
tive tool could be more useful. We preferred to use the
TL score in this study because it was easier to use and
analyze. However, the Kujala tool could also be used, as
both are questioning similar items and are valid PROMs for
patellofemoral instability.

There were some limitations in this study. First, the num-
ber of patients included was relatively low. Second, we
evaluated the effectiveness of modified AWT-K and KSS
scores by comparing their correlations with the TL score.
However, modified AWT-K and KSS scores must also be
compared with other commonly used scoring systems for
the evaluation of the knee after patellofemoral instability
(such as the International Knee Documentation Commit-
tee, Kujala scores, etc.) in larger cohorts to draw exact
conclusions.

Conclusion

The TL scoring system, which is a frequently used PROM
in the follow-up of patellar instability, may be assessed to-
gether with the mtKSS scoring system and its subgroups,
objective knee scores, and functional activity scores safely.
However, the weak correlation of the AWT-K test for
weight-bearing on the knee with both the objective find-
ings of KSS and the Tegner-Lysholm scoring system re-
veals that it is not an adequate instrument for follow-up
in patients with patellar instability, at least in short-term
follow-ups. We believe this study may create a base for
further studies to advance a better scoring system for
patellofemoral instability patients.
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Korelasyonu

Patellar instabilitesi olan Hastalarda Farkli Skorlamalar ve Hasta Bagiml Sonuclarin

Amag: Patellar instabilite hastalarinda modifiye Aberdeen Weight-Bearing Testi (Diz) (AWT-K) ve KSS (Knee Society Score) ile Tegner
Lysholm (TL) skoru arasindaki korelasyonun etkinligini degerlendirmeyi amagladik.

Gereg ve Yontem: Patella gikigi nedeniyle tedavi edilen hastalar iki gruba ayrildi. Birinci grup patellar instabilite nedeni ile opere edilen has-
talardan, ikinci grup ise konservatif yontemlerle takip edilen hastalardan olusturdu. izlem siiresi, yas, cinsiyet, Caton-Deschamps indeksi ve
uygulanan cerrahi girisimlerin tipi kaydedildi. TL skorlama sistemi daha 6nce patellar instabilite tedavisi takibinde valide edildiginden, KSS ve
modifiye AWT-K skorlama sistemlerinin TL skorlama sistemi ile uyumu degerlendirilerek patellar instabilite takibindeki etkinligi incelenmistir.

Bulgular: TL ile toplam KSS puanlari arasinda orta diizeyde bir korelasyon bulundu. Ancak KSS alt gruplari ES, SS, OKS, FAS ve TL arasindaki
iligki incelendiginde; TL puanlama sistemi ile OKS, SS ve FAS arasinda zayif ve orta diizeyde bir korelasyon bulundu. Zayif ve korelasyonsuz ES
ve SS harig tutuldugunda, TL puani ile mtKSS arasinda giiglii bir korelasyon vardi. TL puanlari ile AWT-K 60 saniye ortalama yiik farki arasinda
diistik bir korelasyon vardi ve FA ile AWT-K 60 saniye ortalama yiik farki ve oranlari arasinda diisiik bir korelasyon vard.

Sonug: AWTK testinin diz iizerine yiik bindirme ile KSS bulgulari ve TL skorlama sistemi arasindaki zayif korelasyonu, patella instabilitesi
olan hastalarda kisa donem takiplerde yeterli bir takip araci olmayabilecegini ortaya koymaktadir.

Anahtar Sozciikler: Fonksiyonel sonug; patellofemoral instabilite; patellar subluksasyon; tekrarlayan patella gikigi.
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INTRODUCTION

Ebru Akbuga Kog?

ABSTRACT

Objective: The aim was to examine the effect of the COVID-19 pandemic on schizophrenia
patients registered at the Community Mental Health Center (CMHC) in terms of depres-
sion, suicide risk, and tendency to violence.

Methods: The study was conducted on patients registered at the CMHC who were regu-
larly followed up. It was carried out on one hundred and eight individuals who met the di-
agnosis of schizophrenia according to the DSM-V and the inclusion criteria. Individuals were
respectively classified as hospitalized patient group during the Covid-19 pandemic period
(n=39), non-admitted patients with an emergency plan without hospitalization (n=37), and
stable patient group (n=32). In the study, the Socio-Demographic Questionnaire, the Cal-
gary Depression Scale for Schizophrenia (CDSS), the Buss-Perry Aggression Questionnaire
(BPAQ), and the Suicide Probability Scale (SPS) were used.

Results: While there was a significant difference between the groups in CDSS and BPAQ
scores (p<0.05), there was no significant difference between the groups in the total score of
SPS (p>0.05). There was no significant difference between the groups in terms of physical,
verbal aggression, and anger in the BPAQ sub-dimensions (p>0.05), but a significant differ-
ence was found in the hostility subgroup (p<0.05). While there was no significant difference
between the groups in the sub-dimensions of negative self and exhaustion, hostility in the
SPS (p>0.05), a difference was found between the groups in the sub-dimension of disconnec-
tion from life (p<0.05). Also, a significant negative correlation was found between education
level and CDSS values (r: 0.451; p: 0.025).

Conclusion: In our study, the significant difference found in CDSS and BPAQ total scores
of the three groups showed that schizophrenia patients with CMHC follow-up who tend to
depression or violence were significantly affected by the pandemic period, and their treat-
ment follow-up was more severe.

foundations). Although the incidence of Schizophrenia in
adults varies between 0.3-1.5%, the lifetime rate of con-

The Covid-19 epidemic, which has become a source
of concern worldwide and was announced as a “pan-
demic”,l'2l makes all health services more difficult to pro-
vide, strains their capacity, and keeps people with mental
illnesses from getting the psychosocial care they require.?!
In addition, studies have stated that the pandemic process
may deprive individuals with mental disorders of regular
face-to-face rehabilitation, routine psychiatric controls,
and even treatment.!*?!

Schizophrenia is a chronic mental health disease character-
ized by significant deterioration in thought, behavior, ad-
justment, and functionality.! It requires lifelong psychoso-
cial support (family, community mental health centers, and

tracting this disease is around |%.[5®

Twenty to fifty percent of patients with schizophrenia
(PwS) attempt suicide, and it is strongly linked to depres-
sion, aggression, and suicide risk.® According to the lit-
erature, these suicide instances are explained by severe
anxiety at the outset, persistent anxiety along with audi-
tory hallucinations, or severe depression symptoms after
a psychotic exacerbation.”! Suicide risk increases and the
disease’s progression is adversely affected by persistent
depression in PwS.l'%!"] Research indicates that PwS have
a higher propensity for aggression than those with other
mental illnesses, and there is a regular correlation between
violence and suicide in these individuals.['2'3]
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Rehabilitation treatments are acknowledged to be highly
necessary for PwS because of their poor physical health,
socioeconomic difficulties, and social disintegration.!']
Community Mental Health Centers (CMHC) are designed
to assist local residents who suffer from severe mental dis-
eases and comprise a multidisciplinary team of specialists
that includes social workers, counselors, psychologists,
psychiatrists, and others.'*'®) Due to the stress of the
COVID-19 pandemic and the limitations in face-to-face
rehabilitation services, both the participation in rehabilita-
tion programs at CMHC and the content of the programs
had to be restricted.['"'8]

Regarding depression, aggression, or suicide risk, no re-
search has been done in the literature on PwS in CMHC
during the COVID-19 pandemic. Consequently, the aim of
our study was to investigate the effects of the COVID-19
pandemic on depression, suicidal ideation, and violent ten-
dencies in PwS who were registered with the CMHC.

MATERIALS AND METHODS

This study was carried out on PwS registered at the CMHC
and followed up regularly. The study included 108 individ-
uals who were diagnosed with schizophrenia by a psychi-
atrist and met the inclusion criteria in view of the DSM-V
(American Psychiatric Association, 2013). Participants in
the study who gave written consent were divided into
three groups: those hospitalized during the COVID-19
pandemic (n=39), those not admitted but had an emer-
gency action plan (n=37), and those who were stable and
had no emergency action plan (n=32). The inclusion cri-
teria for the study were as follows: being 18-65 years old,
receiving CMHC services, having had a schizophrenia diag-
nosis for at least two years, not experiencing symptoms
of the disease, not having an organic mental disorder, not
having another psychiatric illness, and being literate to be
considered for the study. Individuals with cognitive and
physical dysfunction, mental retardation, and a variety of
psychiatric diseases were excluded from the study, as were
those who refused to participate.

Ethical committee approval for the study was acquired
from the Ethics Committee Presidency with decision num-
ber 514/194/41 on 27/01/2021.

Measurement and Evaluation Tools

The clinical and sociodemographic information of the pa-
tients was collected by an experienced psychiatrist who
conducted the study before the psychiatric interview.
Clinical assessments were made using the Calgary De-
pression Scale for Schizophrenia (CDSS), the Buss-Perry
Aggression Questionnaire (BPAQ), and the Suicide Proba-
bility Scale (SPS). The scales are explained in detail below.

Calgary Depression Scale for Schizophrenia (CDSS): Ad-
dington et al.l'l (1994) created it to assess the depres-
sion situation and the severity of depressive symptoms in
schizophrenia patients. The depression scale involves nine
items that are responded to on a four-point Likert scale.

Oksay et al.% (2000) investigated the scale’s validity and
reliability among Turkish schizophrenia patients. Cron-
bach’s alpha coefficient was 0.88 in the reliability study. As
a result, the scale’s cutoff point was set at | 1.

Buss-Perry Aggression Questionnaire (BPAQ): The scale,
adapted from Buss and Perry’s (1992) Buss-Durkee Hostil-
ity Inventory, includes 29 items and five-point Likert types.
(21 This scale involves questions of physical and verbal ag-
gression, hostility, and anger. On the scale, questions 9
and 16 are scored in reverse order. The scale’s score value
varies in direct proportion to the level of aggression. That
is, the higher the score, the more aggressive the person
is. The physical aggression subscale has a Cronbach Alpha
internal consistency coefficient of 0.89, the verbal aggres-
sion subscale has a Cronbach Alpha internal consistency
coefficient of 0.72, the hostility subscale has a Cronbach
Alpha internal consistency coefficient of 0.77, and the
anger subscale has a Cronbach Alpha internal consistency
coefficient of 0.83.121

Suicide Probability Scale (SPS): Cull & Gill (1989)2! devel-
oped the SPS to assess the risk of suicide in adolescents
and adults. Ath et al.? investigated the scale’s Turkish va-
lidity and reliability (2009). The 36-item scale is graded on
a four-point Likert scale of “never or rarely,” “sometimes,’

“often,” and “often or always”.
Statistical Analysis

SPSS 25.0 package program was used for data analysis. So-
ciodemographic and clinical characteristics of individuals
were calculated as frequencies and percentages for cate-
gorical data using descriptive statistical methods. Numer-
ical data are expressed as mean * standard deviation or
median (minimum-maximum) values. To find out whether
there was a difference between groups in categorical vari-
ables, the Chi-square or Fisher Exact Test was used. The
normality distribution of numerical data was assessed us-
ing the Shapiro-Wilk test. In triplet groups, the One-Way
ANOVA test was used to analyze normally distributed
data, and the Levene test determined the homogeneity
of variances. In Post-hoc comparisons, Tukey and Fisher’s
Least Significant Difference tests were used after the vari-
ances were found to show homogeneous distribution. Fi-
nally, the Kruskal-Wallis test compared three groups of
variables that did not show normal distribution. The rela-
tionship between the data was evaluated at the Spearman
statistical significance p<0.05 level.

RESULTS

Sociodemographic Characteristics

The mean age of the 108 individuals comprised in the
study was 44.36+7.92. 41.7% were female, and 58.3% were
male. 61.1% were single, 22.2% were married, and 16.7%
were divorced. Demographic information belonging to the
sample groups is given in Table I. No significant difference
was found between all groups in terms of age, gender, du-
ration of education, the total number of hospitalizations,
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Table I. Characteristics of the demographic variables of the participants
Non-Admitted
Hospitalized Patients with an
Patients Emergency Plan Stable Patients P
n % n % n %
Gender
Female 16 %41.00 13 %35.10 18 %56.30 0.480
Male 23 %59.00 24 %64.90 14 %43.80
Marital Status
Single 24 %66.70 21 %62.20 21 %62.50 0.000%*
Married 9 %17.90 9 %21.60 6 %18.80
Divorced 6 %15.40 6 %16.20 6 %18.80
Income status
Lower level 9 %23.10 9 %16.20 3 %9.40 0.000*
Intermediate level 30 %76.90 27 %83.80 30 %90.60
Family structure
Core 10 %38.50 6 %16.20 3 %9.40 0.000*
Extended 24 %61.50 21 %59.50 27 %81.30
Broken 0 %0 9 %24.30 3 %9.40
Social support
Available 18 %46.20 24 %66.60 12 %37.50 0.000*
None 13 %33.30 6 %18.90 18 %53.10
Insufficient 8 %20.50 6 %13.50 3 %9.40
Substance use status
None I %28.20 24 %64.90 9 %28.10 0.000%*
Smoking 23 %59.00 9 %24.30 18 %56.30
Alcohol and smoking 2 %5.10 4 %10.80 %9.40
Psychoactive substance and alcohol 3 %7.70 0 %0 3 %9.40
Forensic history
Available 6 %15.40 13 %35.10 6 %18.80 0.000%*
None 33 %84.60 24 %64.90 26 %81.30
Family history of mental illness
Available 24 %61.50 14 %37.80 20 %62.50 0.441
None 15 %38.50 23 %62.20 12 %37.50
Involuntary Hospitalization
Available 20 %51.30 14 %37.80 9 %28.10 0.034%*
None 19 %48.70 23 %62.20 24 %71.90
Suicide status
Available 9 %23.10 6 %16.20 6 %18.80 0.000%*
None 30 %76.90 31 %83.80 26 %81.30
#p<0.05

mean length of hospitalization, several suicides, and age at
the final diagnosis and first treatment (p>0.05) (Table 2).

Comparison of Depression, Buss-Perry Aggression Ques-
tionnaire, and Suicide Probability Scale Scores

In the CDSS and BPAQ, there was a statistically signifi-
cant difference between the groups (p<0.05). It was de-
termined that the significance in CDSS scores was due to
stable patients. However, when the BPAQ total score be-
tween the groups was examined with the Mann-Whitney
U test, it was concluded that this difference was due to
hospitalized patients. In contrast, no significant difference

was found between the groups in the total score on the
SPS (p>0.05) (Table 3).

While there was a significant difference between the
groups in the physical, verbal aggression, and anger in the
BPAQ sub-dimensions (p>0.05), in the hostility subgroup,
there was also found a statistically significant difference
(p<0.05) (Table 4). At the same time, while a statistically
significant difference was not found between the groups
in the Negative Self and Exhaustion and Hostility sub-di-
mensions in the Suicide Probability Scale (p>0.05), a sig-
nificant difference was found between the groups in the
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Table 2. Comparison of clinical characteristics of hospitalized and non-admitted patients with an emergency action plan
and stable patients

Non-Admitted Patients

Hospitalized Patients with an Emergency Plan Stable Patients p
XtSD XtSD X£SD
Age 43.33+7.52 48.54+8.44 40.90+6.45 0.108
Education duration 8511447 9.41+5.50 7.54+5.53 0.684
Substance use duration 11.92£10.84 7.16x11.20 16.78%11.15 0.003*
Total number of hospitalizations 3.61£3.67 2.6413.66 1.90+1.27 0.106
Average length of stay (days) 17.25+13.52 18.51+23.54 25.40+33.29 0.379
Number of Suicides 0.61xl.16 0.37+0.89 0.46x1.01 0.380
Age at first treatment with final diagnosis 29.35+10.01 32.40+12.73 25.28+4.19 0.452

Mean and standard deviations were expressed as X+SD; *p<0.05.

Table 3. Comparison of the total scores of CDSS, BPAQ, SPS between the groups of hospitalized and non-admitted pa-
tients with an emergency action plan and stable patients

Non-Admitted Patients p
Hospitalized Patients with an Emergency Plan Stable Patients
X£SD Median X£SD Median X£SD Median
(Min-Max) (Min-Max) (Min-Max)
CDSS Total 13.94+7.83 9 12.43£6.61 10 8.90£5.12 9 0.011*
(6-27) (1-23) (1-19)
BPAQ Total 64.64+15.89 6l 69.94+16.87 66 75.25x15.77 69 0.003*
(49-109) (42-98) (53-99)
SPS Total 78.87+18.74 75 76.94x18.27 711 78.18+16.23 77 0.777
(52-114) (32-110) (52-108)

Mean and standard deviations were expressed as X+SD, *p<0.05; CDSS: Calgary Depression Scale in Schizophrenia; BPAQ: Buss-Perry Aggression
Questionnaire; SPS: Suicide Probability Scale.

Table 4. Comparison of the BPAQ sub-dimensions of hospitalized and non-admitted patients with an emergency action
plan and stable patients between groups

Non-Admitted Patients p
Hospitalized Patients with an Emergency Plan Stable Patients
X*SD Median X*SD Median XxSD Median
(Min-Max) (Min-Max) (Min-Max)

Physical Aggression  19.28+9.21 15 17.91+6.31 19 20.25+6.48 18 0.141
(10-45) (10-34) (13-33)

Verbal Aggression 12.56+3.03 18 14.35+2.25 25 13.1543.16 23 0318
BPAQ (13-31) (10-33) (15-36)

Hostility 19.10+4.78 14 22.33+7.65 17 23.4516.29 16 0.02*
(7-24) (8-25) (10-34)

Anger 15.02+4.57 12 17.50+5.45 14 17.90+7.17 13 0.137
(10-23) (11-19) (8-19)

Mean and standard deviations were expressed as X+SD, *p<0.05, BPAQ: Buss-Perry Aggression Questionnaire.

disconnection from life sub-dimension (p<0.05) (Table 5). (r=0.451, p=0.025).

Besides, there was found a statistically significant negative  While a statistically significant and high level of positive

correlation between education level and CDSS values correlation was found between CDSS and BPAQ scores
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Table 5. Comparison of the SPS sub-dimension results of hospitalized and non-admitted patients with an emergency action
plan and stable patients between groups
Non-Admitted Patients P
Hospitalized Patients with an Emergency Plan Stable Patients
X£SD Median XxSD Median XxSD Median
(Min-Max) (Min-Max) (Min-Max)
Negative self and 28.30+9.24 27 28.56+7.43 25 27.87+4.27 28 0.750
exhaustion (16-45) (14-45) (20-34)
SPS Detachment 20.51+£3.98 19 20.43+3.75 19 17.78+4.43 17 0.015%
from life (14-30) (11-29) (1'1-24)
Hostility 15.02+4.57 13 15.00+4.53 14 14.62+4.17 14 0.143
(8-26) (9-25) (10-25)
Mean and standard deviations were expressed as X * SD, *p<0.05.
Table 6. The relationship between SPS sub-dimension scores and CDSS scores
SPS
Negative self and exhaustion Detachment from life Hostility
r P P r P
CDSS 0,488** 0,00%** 0,244* 0,1 I¥** 0,550%* 0,007%**

* The correlation is significant at the 0.05 level,** The correlation is significant at the 0.01 level, **¥p<0.05.

(r=0.403, p=0.00), the same result was found between
sub-dimensions of BPAQ negative self and exhaustion,
fear of commitment to life and hostility, and CDSS scores
(respectively r=0.488, p=0.00; r=0.244, p=0.00; r=0.550,
p=0.00) (Table 6).

DISCUSSION

The current study found a statistically significant difference
in terms of the CDSS and BPAQ scores between groups.
While stable patients caused this significant difference in
the CDSS score, hospitalized patients had higher CDSS
scores. In terms of BPAQ hostility sub-dimension and SPS
sub-dimension of disengagement from life, a statistically
significant difference was found.

It is known that suicidal behavior is a common clinical sit-
uation in PwS2 |n the literature, in a study conducted
by Deveci et al.”"! (2008), it was determined that depres-
sion with schizophrenia comorbidity increases the risk of
suicide. In another study conducted by Atmaca (2016), a
positive correlation was found between hostility and dis-
connection from life, the sub-dimensions of SARS and
CDSS. A negative correlation was found between negative
self and exhaustion and CDSS. In our study, on the other
hand, there was a high level of positive correlation be-
tween the hostility, disconnection from life, negative self,
and exhaustion sub-dimensions of SARS and CDSS scores.
(8] Furthermore, current literature proposed that aggres-
sive behaviors increase the risk of suicide and depression

in PwS. A high positive correlation was found between
BPAQ and CDSS, and SPS in this study.?”]

Recent literature implies the frequency of exposure to de-
pression decreases when the education level of patients
with schizophrenia increases.?¥ However, the present
study found a negative correlation between PwS with a
high level of education and CDSS scores. This may be be-
cause educated individuals have better access to written
and visual communication tools and accurate information
than individuals with low education levels.

As a result, it is known that PwS have to continue their
lives in a more isolated way, especially due to the restric-
tion and disruption of CMHC functioning and rehabilita-
tion during the COVID-19 pandemic period. In our study,
the CDSS and BPAQ total scores of the patient groups
who were hospitalized or not hospitalized during the
COVID-19 pandemic period but required emergency in-
tervention were statistically significant compared to the
stable follow-up patients. This shows that PwS who are
prone to depression or violence with CMHC follow-up
are significantly affected by the pandemic period, and that
treatment follow-up is more important.

The application of the evaluations used in the study only
to PwS during the COVID-19 pandemic is seen as a lim-
itation of the study. Since this study was cross-sectional
during the COVID-19 pandemic period, in order to de-
termine whether the schizophrenia patients’ susceptibility
to violence and depression, as stated in the literature, is
entirely due to the COVID-19 pandemic period, evaluating



412

South. Clin. Ist. Euras.

and comparing them in the same patient group after the
pandemic period is over. Rehabilitations have returned to
their former state, and functioning may increase the reli-
ability of the study. Ve suppose that our study will guide
other studies on this subject.

Conclusion

As far as we know, this is the first study to see how the
COVID-19 pandemic affected PwS at the CMHC in terms
of depression, suicide risk, and violent tendencies. Our
study may guide the literature on this topic.
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~
COVID-19 Pandemisinin Toplum Ruh Saghg Merkezi'ne Kayitli Sizofreni Hastalan
Uzerindeki Etkisi

Amag: COVID-19 pandemisinin Toplum Ruh Saghgi Merkezi’'ne kayith sizofreni hastalari iizerindeki etkisinin depresyon, intihar riski ve
siddete meyil agisindan incelenmesi amaglanmistir.

Gereg ve Yontem: Calisma Toplum Ruh Sagligi Merkezi’ne (TRSM) kayith ve diizenli olarak takibi yapilan hastalar iizerinde yapilmigtir.
Calismaya DSM-V (American Psychiatric Association 2013)’e gére sizofreni tanisini karsilayan ve dahil edilme kriterlerine uyan yiiz sekiz
birey lizerinde gergeklestirilmistir. Caligmaya katilmaya yazili olarak onam veren bireyler sirasiyla Covid-19 pandemi déneminde hastane yatisi
gergeklesen (n=39), hastane yatisi olmayan ancak acil eylem plani yapilan (n=37) ve yatis veya acil eylem plani yapilmayan stabil hasta (n=32)
seklinde g gruba ayrilmigtir. 18-65 yas arasinda olan, TRSM'den hizmet aliyor olan, en az iki yildir sizofreni tanisi almis olan, hastaligin aktif
déneminde olmayan, organik mental bozuklugu olmayan, ek psikiyatrik hastaligin olmayan, okur-yazar olan bireyler galismaya dahil edilmistir.
Galismada hastalarin klinik ve sosyodemografik bilgilerini igeren anket, Calgary Sizofrenide Depresyon Olgegi (C3DO), Buss-perry Saldirgan-
ik Olgegi (BPSO) ve intihar Olasiligi Olgegi (I00) kullanilmistir.

Bulgular: CSDO ve BPSO skorlarinda gruplar arasinda istatistiksel agidan anlamli fark bulunurken (p<0.05), iOO toplam skorunda ise grup-
lar arasinda anlamli bir fark olmadigi saptanmistir (p>0.05). BPSO alt boyutlarda fiziksel, sézel saldirganlik ve 6fke agisindan gruplar arasinda
anlamli bir farklilik bulunmazken (p>0.05), diismanlik alt grubunda ise istatistiksel agidan anlamli bir farklilik saptanmigtir (p<0.05). IOO’nde
Olumsuz benlik ve tilkenme, diismanlik alt boyutlarinda gruplar arasinda istatistiksel agidan anlamli bir fark bulunmaz iken (p>0.05), hayata
bagliliktan kopma alt boyutunda ise gruplar arasinda anlamli bir farklilik bulunmustur (p<0.05). Egitim diizeyi ve CSDO degerleri arasinda
istatistiksel agidan anlamli negatif yénde korelasyon saptanmistir. (r: 0,451 p: 0.025).

Sonug: Calismamizda Covid-19 pandemi doneminde yatis yapan veya yatis yapmayan ama acil miidahale gerektiren hasta gruplarinin stabil
takipli hastalara gére CSDO ve BPSO toplam skorlarinin istatistiksel agidan anlamli bulunmasinin TRSM takipli depresyona veya siddete
meyilli olan sizofreni hastalarinin pandemi déneminden 6nemli derecede etkilendiklerini ve tedavi takiplerinin daha 6nem arz ettigi sonucunu
gostermektedir.

Anahtar Sozciikler: COVID- 19 pandemisi; toplum ruh sagligi merkezi; sizofreni hastalig.
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INTRODUCTION

Firat Mulkut,? ® Mehmet Mustafa Altintas,?

ABSTRACT

Obijective: This study was planned in line with the American Cancer Society’s recommen-
dation to lower the colorectal cancer (CRC) screening age from 50 to 45. The study aims to
evaluate the results of colonoscopic polypectomy in patients aged 45-49 in Tirkiye, examin-
ing the prevalence and characteristics of colorectal polyps and malignancies, with the goal of
establishing a database for Tiirkiye.

Methods: Colonoscopies in the endoscopy unit of our hospital between September 2020
and September 2023 were retrospectively examined. Patients aged 45-49 diagnosed with
polyps or malignancies were included. Exclusions were made for patients who were un-
reachable, unable to complete a full colonoscopy, underwent the procedure for screening
purposes, had a history of malignancy, suffered from polyp syndromes, or were under sur-
veillance following a prior colonoscopy. We analyzed demographic information, indications
for colonoscopy, and pathological findings. Statistical analyses were carried out using SPSS
version 25.0, with a p-value of <0.05 considered statistically significant.

Results: From 748 patients, 106 with detected polyps or malignancy were included. Most
patients were male (56.6%), with an average age of 47.07£1.52. Key colonoscopy indications
were benign perianal diseases (34%), changes in bowel habits (27.4%), and anemia (12.3%).
The majority of polyps were located in the left colon and rectum, predominantly low-grade
dysplasia adenomas (68.9%) and high-grade dysplasia adenomas (9.4%). The polyp detection
rate was 14.2%, and the malignancy rate was 2.8%.

Conclusion: According to the literature, the rate of polyp and malignancy detection in
colonoscopies performed as part of the screening program for people aged 50 and over
is similar to the rates found in our study. Based on this similarity, it may be appropriate to
consider including patients in the 45-50 age group in the screening scope.

Fearon and Vogelstein in 1990.! This pathway progresses
from the development of an adenoma in normal colon mu-

Colorectal cancer (CRC) is the third most common cancer
in men and the second in women worldwide. According to
data reported by the International Agency for Research on
Cancer (IARC) in 2018, there are annually 1.8 million new
cases of CRC and 0.8 million deaths globally."? In the Unit-
ed States, CRC is the fourth most commonly diagnosed
cancer and is second in cancer-related deaths.?! In Turkiye,
CRC is the third most common cancer type in both sexes
and ranks fourth in cancer-related mortality.! The most
common pathway in the development of CRC is known
as the adenoma-carcinoma sequence, first described by

cosa, through dysplastic changes, to carcinoma.[! Colonos-
copy plays a crucial role in interrupting this process and has
advantages such as direct assessment of the colon mucosa,
biopsy during the procedure, and excision of polyps and lo-
cal tumors."! Colonoscopy is considered the gold standard
in the diagnosis and screening of CRC.®! In recent years,
there have been significant changes in colon and rectum
cancer screening guidelines. The American Cancer Society
(ACS) recommended lowering the CRC screening start
age from 50 to 45, marking a significant shift in this do-
main.B! Studies have shown that from 1994 to 2014, there
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was a 51% increase in CRC incidence in individuals under
55, and from 2005 to 2015, there was an | 1% increase in
mortality.”'% This change indicates that screening for CRC
at a younger age is a critical step for early diagnosis and
intervention. Despite the widespread adoption of CRC
screening in Western countries, participation in Tiirkiye
remains low. Our study aims to examine the indications
and outcomes of colonoscopic polypectomy procedures
performed in patients aged 45-49. With this approach, by
evaluating the group between the screening age recom-
mended by the ACS and the starting screening age in Tiir-
kiye, we aim to establish a foundation for changes in the
screening age in our country and for future research.

MATERIALS AND METHODS

We retrospectively analyzed colonoscopies performed by
general surgeons in the endoscopy unit of a tertiary ref-
erence hospital between September 2020 and September
2023. Patients aged between 45 and 50 were included in
the study. Approval for this study was obtained from the
local ethics committee (No: 2023/233; Date: November
10, 2023). It was conducted in accordance with the Dec-
laration of Helsinki.

Patients diagnosed with polyps or malignancy were in-
cluded in the study. Data from patients who were unreach-
able, those who could not undergo a total colonoscopy,
those who underwent colonoscopy for screening pur-
poses, those with a history of malignancy, those with polyp
syndromes such as FAP-Attenuated FAP, and patients pre-
viously monitored following a colonoscopy were excluded
from the study.

In patients undergoing colonoscopy, bowel preparation
was achieved with two oral laxatives taken one day before
the procedure and two rectal enemas administered on the
morning of the procedure. A standard colonoscopy device
(Fujifilm, EC-600WM, Tokyo, Japan) was used. During the
procedure, patients were administered | mg/kg of midazo-
lam and 0.5 mg/kg of meperidine. Patients who could pro-
ceed to the cecum during colonoscopy and whose lumen
could be evaluated completely were included in the study.

Patients in whom lumen evaluation was not complete and
in whom passage from one area to a more proximal area
could not be achieved due to solid stool or angulation
were considered as having an insufficient colonoscopic ex-
amination and were not included in the study. The evalua-
tion parameters for patients were categorized into seven
distinct domains: gender, age, indication for colonoscopy,
polyp size, number of polyps excised, localization of polyps
within the colonic tract, and the histopathological findings.

The colonic anatomy was divided into three regions for
the purpose of this study: the right colon, spanning from
the cecum to two-thirds of the way along the transverse
colon; the left colon, from the last third of the transverse
colon to the rectosigmoid junction (up to |15 cm from the
anal verge); and the rectum, defined as the section within
I5 cm of the anal canal.

Moreover, patients who were undergoing colonoscopy for
conditions associated with benign perianal diseases, such
as hemorrhoids, anal fissures, or perianal fistulas, were
carefully documented and included under the category of
benign perianal diseases.

Statistical Analyses

All statistical analyses were performed using SPSS (Statis-
tical Package for the Social Sciences) for Windows version
25.0 (SPSS Inc., Chicago, IL, USA). Normality was tested
using the Kolmogorov-Smirnov and Shapiro-Wilk tests,
along with graphical methods. If the data were normal-
ly distributed, the mean and standard deviation (£) were
used; if not, the median and minimum (min)-maximum
(max) values were used. Additionally, the data were ex-
pressed numerically (n) and as a percentage (%).

RESULTS

Data from 748 patients who met the study criteria within
the last three years were examined. Of these, 106 patients
with detected polyps and malignancy were included in the
study. 56.6% (n=60) of the patients were male, and 43.4%
(n=46) were female. Age was found to be normally dis-
tributed with an average of 47.07+1.52 (Table 1). Of the
106 patients, 34% (n=36) underwent colonoscopy due to
benign perianal diseases, 27.4% (n=29) due to changes in
bowel habits, 12.3% (n=13) due to anemia, 8.5% (n=9) due
to macroscopic bleeding, 7.5% (n=8) due to nonspecific
symptoms, 7.5% (n=8) due to a positive fecal occult blood
test (FOBT), and 2.8% (n=3) due to weight loss (Table 2).
The size and number of polyps were not normally distrib-

Table I. The age and gender distribution of patients

All patients

n %
Sex
Male 60 56.6%
Female 46 43.4%
Age 47.07£1.52
Table 2. Indications for Colonoscopy
Number n %
Indication
Bleeding 9 8.5%
Change in bowel habits 29 27.4%
Non- specific 8 7.5%
Fecal occult blood test (FOBT) 8 7.5%
Perianal benign diseases 36 34.0%
Anemia 13 12.3%
Weight loss 3 2.8%

FOBT: Fecal Occult Blood Test
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Table 3. Polyp Locations
Number n %
Localization
Rectum 15 14.2%
Left 48 45.3%
Right 23 21.7%
Multiple 20 18.9%
Table 4. Polyp Histopathologies
Number n %
Patoloji
Hyperplastic 20 18.9%
Low Grade Dysplasia 73 68.9%
High Grade Dysplasia 10 9.4%
Malignant 3 2.8%

uted. The average polyp size was found to be 5 mm (min:
I-max: 30). The average number of detected polyps was
I (min:l - max:6). 14.2% (n=15) of the polyps were lo-
cated in the rectum, 45.3% (n=48) in the left colon, 21.7%
(n=23) in the right colon, and 18.9% (n=20) had multi-
ple locations (Table 3). In our study, 68.9% (n=73) of the
patients had low-grade dysplasia adenomas, 18.9% (n=20)
had hyperplastic polyps, 9.4% (n=10) had high-grade dys-
plasia adenomas, and 2.8% (n=3) had malignancies on
pathology (Table 4). During the procedure, endoclips were
applied to 3 patients (2.8%) in our study. Two of these
were due to bleeding, and one was applied as a precaution
against the possibility of perforation due to a very large
polyp base. While the rate of malignancy detection was
2.8%, the polyp detection rate was found to be 14.2%.

DISCUSSION

According to World Health Organization data, approxi-
mately 1.9 million new cases of CRC and 935,000 deaths
from CRC are detected annually.'l In developing coun-
tries, factors such as an aging population, suboptimal di-
etary habits, consumption of processed foods, obesity, a
decrease in physical activity, and smoking are increasing the
incidence of CRC.I' Colonoscopy is considered the gold
standard for early diagnosis of CRC. It offers the ability to
determine the location of polyps, take biopsies, and per-
form polypectomies.!'¥! Given these features, colonoscopy
is used as a fundamental tool in cancer screening programs
in many countries. In Tirkiye, since 2014, it is recom-
mended to perform a colonoscopy every 10 years and a
fecal occult blood test every 2 years for screening pur-
poses in individuals over the age of 50.['¥

In our study, we observed that colorectal polyps tend to
occur more frequently in males, predominantly located in
the left colon and rectum. A significant finding in our study
is that many patients between 45-50 years old showed
early signs of potentially precancerous adenomatous

polyps or even malignancies. The most common reasons
for undergoing a colonoscopy in this group were benign
perianal diseases, changes in bowel habits, and anemia.
This data strongly suggests that lowering the CRC screen-
ing age from 50 to 45 in Tirkiye could be a significant step
towards early detection and intervention in the adenoma-
cancer sequence.

In our study, the frequency of polyps in the age range of
45-50 years was determined to be 14.2%. Within the pa-
tients with polyps, the rate of malignancy was observed to
be 2.8%. Upon examination of the entire patient group, the
rate of high-grade dysplasia and malignancy was found to be
1.7%. These rates appear to be consistent with data in the
literature. For instance, The National Polyp Study group
has reported an adenoma frequency of 13% in patients un-
der the age of 50.I') We hypothesize that the higher de-
tection rate of polyps in our study may be associated with
the inclusion of patients over the age of 45 and a smaller
patient count. While Aydemir and Yamak’s study ['! found
a polyp detection rate of 15% and a malignancy rate of 2%,
Kiziltoprak et al.l'] reported these rates as 25.8% and 3.1%
respectively. We attribute the higher rates in these studies
compared to ours to the increase in CRC incidence with
age and the fact that these studies examined patients over
the age of 50. In a study conducted by Lieberman et al.,['®
the polyp detection rate was 37.5%, the high-grade dyspla-
sia detection rate was |.6%, and the malignancy detection
rate was |%; however, in this study, the average age of
patients was 62, and 97% of them were male.

Studies on indications for colonoscopy in individuals under
the age of 50 are limited in the literature. In the study
conducted by Yalcin et al.,l' indications for colonoscopy
were reported as constipation in 35.7% of cases, rectal
bleeding in 16.1%, anemia in 12.9%, and fecal occult blood
test (FOBT) positivity in 7.5%. In our study, the indications
were identified as benign perianal diseases in 34%, changes
in bowel habits in 27.4%, anemia in 12.3%, rectal bleeding
in 8.5%, and FOBT positivity in 7.5%. Unlike the literature,
the lower rate of rectal bleeding indication in our study is
attributed to the classification of diseases that can cause
bleeding, such as hemorrhoids, anal fissures, and perianal
fistulas, as a separate category of benign perianal diseases.
For other indications, our study’s findings are consistent
with those reported in the literature.

In the studies conducted, it has been observed that the
frequency of polyp and malignancy localization in the left
colon ranges from 66.3% to 69.3%. Moreover, it has been
reported that the proportion of male patients varies be-
tween 59.3% and 76.4%.'*2] The results of our study are in
line with this trend in the literature; polyps and malignancies
were detected in the left colon and rectum in 59.5% of pa-
tients, with males constituting 56.6% of this patient group.

In the study conducted by Coskun et al.,I'¥! the rate of ade-
nomatous polyps was established at 82.5%. Similarly, Yalgin
et al.l' reported an adenomatous polyp rate of 77.2% in
their research. In these studies, adenomatous polyps were
classified as tubular, tubulovillous, and villous adenomas. In
our study, the adenomatous polyp rate was found to be
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78.3%. Taking into consideration the risk of malignancy, we
examined adenomatous polyps in two categories: those
with low-grade dysplasia and those with high-grade dyspla-
sia. Low-grade dysplasia was detected in 68.9% of patients,
while high-grade dysplasia was observed in 9.4%.

However, our study is not without limitations. The pri-
mary one is the lack of colonoscopies performed mainly
for screening purposes, which is likely due to the initiation
of CRC screening programs at the age of 50 in our coun-
try. Another limitation is the small patient sample and the
absence of follow-up data. Since we do not have a control
group to compare with, our study contains epidemiolog-
ical information and a comparison had to be made with
literature data.

Conclusion

In conclusion, considering the studies mentioned above,
the rate of polyp and malignancy detection in colonoscopy
performed according to the screening program for peo-
ple aged 50 and over is similar to the rates found in our
study. Based on this similarity, it may be appropriate to
include patients in the 45-50 age group within the scope
of screening. However, it is obvious that randomized con-
trolled studies with a large patient population are needed
to decide this.
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~
Kolorektal Kanser Tarama Yasinin Dusurilmesinin Erken Tani ve Tedavi Uzerindeki

Etkisi: Tirk Kohortunda Retrospektif Bir Calisma

Amag: Bu calisma, Amerikan Kanser Dernegi’nin kolorektal kanser (CRC) tarama yasini 50°'den 45’e diisiirme &nerisi dogrultusunda plan-
landi. Galismamiz, 45-49 yas arasi Tirkiye'deki hastalarda kolonoskopik polipektomi sonuglarini degerlendirmeyi amaglamaktadir. Boylelikle
kolorektal poliplerin ve malignitelerin prevalansi ve 6zellikleri incelenerek Tiirkiye igin bir veri tabani olugturulmasi hedeflenmektedir.

Gereg ve Yontem: Hastanemiz endoskopi tnitesinde Eyliil 2020 ile Eylul 2023 tarihleri arasinda gergeklestirilen kolonoskopiler retrospek-
tif olarak incelendi. Polip veya malignite tanisi almis 45-49 yas araligindaki hastalar galismaya dahil edildi. Verilerine ulagilamayan hastalar, tam
kolonoskopi yapilamayanlar;, tarama amagli yapilan kolonoskopiler; malignite ykiisii ve polip sendromu olanlar, polipektomi sonrasi takipte
olan hastalar galisma digi birakildi. Calismaya alinan hastalarin demografik bilgileri, kolonoskopi endikasyonlari ve patolojik bulgulari analiz
edildi. istatistiksel analizler SPSS siiriim 25.0 kullanilarak yapildi ve p degeri <0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: 748 hastadan polip veya malignite tespit edilen 106’si calismaya dahil edildi. Hastalarin ¢ogunlugu erkek (%56.6), ortalama yas
47.07+1.52 idi. Onemli kolonoskopi endikasyonlari benign perianal hastaliklar (%34), bagirsak aliskanliklarinda degisiklik (%27.4) ve anemi
(%12.3) idi. Poliplerin gogu sol kolon ve rektumda yer aliyor; gogunlukla diisiik dereceli displazi adenomlari (%68.9) ve yiiksek dereceli displazi
adenomlari (%9.4) idi. Polip tespit orani %14.2 ve malignite orani %2.8 idi.

Sonug: Literatiire gore, 50 yas ve lizeri kisiler igin tarama programi kapsaminda yapilan kolonoskopilerdeki polip ve malignite tespit orani,
galismamizda bulunan oranlarla benzerdir. Bu benzerlik temel alindiginda, 45-50 yas grubundaki hastalari tarama kapsamina almayi diisiinmek
uygun olabilir.

Anahtar Sozciikler: Kolorektal kanser; malignite; polip; tarama yasi; Tlrkiye.
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INTRODUCTION

Halil Dogan

ABSTRACT

Objective: To examine patients who presented to the emergency department following
motorcycle accidents before and during the COVID-19 pandemic period in order to com-
paratively assess the incidence of these accidents, associated trauma severity, and patient
outcomes.

Methods: In this retrospective observational study, we evaluated 1,137 patients who pre-
sented to the Adult Emergency Department of Bakirkéy Dr. Sadi Konuk Training and Re-
search Hospital with injuries caused by motorcycle accidents. The electronic files of the
patients who were determined to have presented to the emergency department after a mo-
torcycle accident were screened, and their age, gender, blood pressure, pulse, oxygen satura-
tion, respiratory rate, body temperature (at presentation), time of the accident, motorcycle
speed at the time of the accident as reported by the driver, protective equipment used, time
of arrival at the emergency department, length of stay in the emergency department and
hospital, the types of treatment applied throughout the patients’ stay, and the outcomes of
the patients were recorded in the case forms.

Results: Of the 1135 patients included in the study, 129 (11.4%) presented to the emer-
gency department before the pandemic and 1,006 (88.6%) during the pandemic period.
There were 1,055 (93%) male patients and 80 (7%) female patients. Of all the patients, 145
(12.9%) were hospitalized, and 990 (87.2%) left the hospital. Of those who left the emer-
gency room, 42 (3.7%) refused treatment, and 35 (3.1%) left without the physician’s approval.
Of the hospitalized patients, 20 (1.8%) were admitted to the intensive care unit, and four
(0.4%) were referred to other hospitals. Upon examination of in-hospital mortality, it was
determined that I,132 (99.7%) patients survived, and three (0.3%) died. When assessing the
association between injury locations according to the use of full-body protective equipment,
a correlation was found in terms of head and neck, lung, extremity, pelvis, and multi-trauma
injuries.

Conclusion: Regardless of traffi density, the use of protective equipment by motorcycle
drivers prevents serious injuries in accidents. The EMTRAS and ESI scores are clinical pre-
diction tools that can be used to predict mortality and morbidity in motorcycle accidents.

crashes rank as the third most prevalent cause of mor-
tality and are the primary cause of death in young adults,

Trauma is one of the leading causes of mortality world-
widel'l According to the data of the World Health Orga-
nization (WHO) and the Centers for Disease Control and
Prevention (CDC), more than nine individuals die every
minute in the world as a result of violence and injury.!
Trauma is the most common cause of death and disability
in the population under the age of 35.5! More than 50 mil-
lion patients receive some form of trauma-related medical
care each year in the USA, and trauma patients constitute
30% of all intensive care patients.[¥! Globally, motor vehicle

accounting for more than half of road traffi deaths.! In
Tirkiye, deaths due to accidents ranked sixth among all
causes of mortality in 2018 and 2019.1 Therefore, it is
crucial to promptly assess injuries resulting from traffi ac-
cidents and ensure the use of protective equipment.

The COVID-19 pandemic necessitated that individuals
stay at home and opt for home deliveries due to the re-
strictions implemented. Although this resulted in a decline
in general traffic, it also prompted an increased involve-
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ment of motor couriers in traffic. In a previous study,
Sutherland et al.l”? examined the rates of traffic accidents
in different US states during the pandemic, and another
study conducted in Peru reported that traffic accidents
decreased during the pandemic lockdown period.[®! How-
ever, the authors expected an increase in traffic accidents
in the post-lockdown period.

In this study, we examined |,137 cases that presented to
the emergency department of a tertiary health center fol-
lowing motorcycle accidents, with the aim of comparing
the differences in the incidence of these accidents, associ-
ated trauma severity, and patients’ outcomes between the
pre-pandemic and pandemic periods.

MATERIALS AND METHODS

This retrospective observational study included 1,137 pa-
tients aged 18 years and over who presented to the Adult
Emergency Department of Bakirkdy Dr. Sadi Konuk Train-
ing and Research Hospital after incurring injuries in mo-
torcycle accidents from March |1, 2019, through March
10, 2022. The study was conducted in accordance with
the ethical standards of the Declaration of Helsinki and
approved by the Hospital Clinical Research Ethics Com-
mittee (No: 2022-15-04/Date: 01-08-22).

The emergency department where the study was con-
ducted serves a tertiary training and research hospital, to
which approximately 300,000 patients are admitted annu-
ally. In addition to being a level 3 trauma center, this de-
partment is the center for cardiological and neurological
emergencies.

The adult emergency department contains two red zones,
one of which is allocated for trauma patients, and accepts
ambulance referrals from the |12-emergency line. There
are six stretchers and monitors in both rooms. In addition
to these critical care rooms, there is a resuscitation room
where only cardiac arrest patients are managed. There
are also yellow and green zones where all outpatients
are evaluated. In the red zone, patient admissions can be
made through the | 12-ambulance service. After the triage
evaluation and doctor’s examination of outpatients, if nec-
essary, the management of the diagnosis and treatment
process of patients is transferred to the red zone. Due to
the round-the-clock provision of emergency services, the
study was conducted continuously for 24 hours without
interruption.

The study included |,137 patients after sustaining injuries
as a result of motorcycle accidents. The electronic files
of the patients who were determined to have presented
to the emergency department after a motorcycle accident
were screened, and their age, gender, blood pressure,
pulse, oxygen saturation, respiratory rate, body temper-
ature (at presentation), time of the accident, motorcy-
cle speed at the time of the accident as reported by the
driver, protective equipment used, time of arrival at the
emergency department, length of stay in the emergency
department and hospital, the types of treatment applied

throughout the patients’ stay, and the outcomes of the
patients were recorded in the case forms. In addition,
the emergency severity index (ESI) scores of the patients
were calculated according to the information obtained at
the time of presentation and recorded in the case forms.
Lastly, the emergency trauma score (EMTRAS) was cal-
culated based on imaging, examination, and test findings
accessed through the electronic system and recorded in
the same forms.

Patients were evaluated for all exclusion criteria, and eligi-
ble patients with complete data were included in the sam-
ple. According to their presentation dates, the patients
included in the sample were evaluated in three groups:
pre-pandemic (March | I, 2019-March 10, 2020), lockdown
period during the pandemic (March |, 2020-March 10,
2021), and post-lockdown period during the pandemic
(March 11, 2021-March 10, 2022). After the study was
completed, the data in the study forms were recorded in
electronic format for statistical analysis. A data collection
form prepared by the researchers was used to collect data
in a standard way. Using this form, the following informa-
tion was recorded regularly throughout the study:

The patient’s name, surname, and protocol number; the
date and time of the patient’s presentation to the emer-
gency department; whether the patient presented during
the lockdown or post-lockdown period for those who
presented during the pandemic; the patient’s age and gen-
der; the time of the accident; the speed at which the ac-
cident occurred (according to the anamnesis taken from
the driver); protective equipment use; whether the patient
was working as a motor courier; vital parameters (pulse,
respiratory rate, blood pressure, body temperature, and
SpO2) at the time of presentation to the emergency de-
partment; physical examination findings; injury areas; types
of injuries; fracture area in the presence of a bone fracture;
laboratory findings according to the blood samples taken
at the time of presentation; EMTRAS and ESI scores;
length of stay in the emergency department and hospi-
tal; hospitalization and discharge status; inpatient clinic to
which the patient was admitted if hospitalization was re-
quired; and outcomes (ward admission, intensive care unit
admission, and in-hospital mortality).

Inclusion criteria

- Presenting to the emergency department following a mo-
torcycle accident from March 11, 2019, through March 10,
2022, and being assigned the International Classification of
Diseases code V29.9

- An age of 18 or over

- Complete data being accessible through the electronic
system

- Examination findings being accessible through the elec-
tronic system

- Data availability for the calculation of the ESI and
EMTRAS scores
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Exclusion criteria
- Lack of patient consent to participate in the study

The primary endpoint of the study was the incidence of
patient presentations to the emergency department as a
result of a motorcycle accident. The secondary endpoint
was the relationship between the evaluation scores and
outcomes of patients who presented to the emergency
department following a motorcycle accident.

Statistical Analysis

Continuous variables were expressed as mean * standard
deviation or median (minimum-maximum) according to
normal or non-normal data distributions. Categorical vari-
ables were presented as absolute values and percentages.
The Kolmogorov-Smirnov and Shapiro-Wilk tests were
used to evaluate the distribution of the data. In correla-
tion analyses, Pearson’s rho test was used for parametric
data and Spearman’s rho test for non-parametric data. The
comparison of the groups was undertaken using the Man-
n-Whitney U and Wilcoxon WV tests for continuous vari-
ables, while the Pearson x2 and Fisher’s exact tests were
utilized for categorical variables. The Kruskal-Wallis test
was conducted to examine the relationship of the ordi-
nal three-group data with other independent groups. The
statistical alpha significance level was accepted as p<0.05.
Statistical analysis of the data was undertaken using IBM
SPSS version 25.

RESULTS

A total of 754,961 patients presented to the Adult Emer-

Table I.
period

gency Department of Bakirkdy Dr. Sadi Konuk Training and
Research Hospital between March |1, 2019, and March 10,
2022. Of these patients, 626,066 were excluded because
they had reasons other than trauma. In addition, 126,045
of the trauma patients were excluded because they were
not motorcycle drivers; 375 were excluded because they
were motorcycle drivers under the age of 18; and 836 were
excluded due to missing data. Lastly, although 502 patients
had available electronic data, they were not included in the
study due to a lack of information on whether they used
protective equipment. After applying the inclusion and ex-
clusion criteria, the study was conducted with a total of
I,137 motorcycle drivers who had had a traffic accident. Of
the patients included in the study, 129 (I1.4%) presented
to the emergency department before the pandemic, and
1,006 (88.6%) during the pandemic. There were 1,055
(93%) male and 80 (7%) female patients. The mean age of
the patients was 25.61+5.74 years.

Table | shows the comparison of the demographic char-
acteristics and vital parameters of the patients according
to their presentation periods. Upon examining the labo-
ratory values of the patients presenting before and during
the pandemic, statistically significant differences were de-
tected in white blood cell count (p=0.000), platelet count
(p=0.006), neutrophil count (p=0.000), and activated par-
tial thromboplastin time (p=0.000) (Table 2).

The ESI scores statistically significantly differed between
the pre-pandemic and pandemic lockdown groups, with
the latter having a higher mean rank than the former
(p=0.000). There was also a statistically significant differ-
ence in the EMTRAS scores of the pre-pandemic and pan-

Comparison of the demographic characteristics and vital parameters of the patients according to the presentation

Pre-pandemic
(n=129)

Pandemic P z u
(n=1,006)

median (25th- 75th)

median (25th-75th)

SBP (mmHg) 120.0 (115.5-124.0) 122.0 (119.0-127.0) 0.002 -3.172 53,860.50
DBP (mmHg) 75.0 (72.5-80.0) 80.0 (74.0-85.0) 0.000 -4.849 48,388.50
Pulse (beats/min) 76.0 (74.0-80.5) 75.0 (75.0-78.0) 0.096 -1.666 59,180.50
Respiratory rate
(breaths/min) 15 (13-15) I5 (15-16) 0.000 -4.645 49,706.50
SpO, (%) 99 (99-100) 99 (98-99) 0.000 -4.165 51,409.00
Body temperature (°C) 36.2 (36.1-36.4) 36.2 (36.2-36.4) 0.068 -1.822 58,607.00
Speed at the time of accident
(km/h) 40 (40-60) 40 (30-40) 0.000 -7.217 40,765.00
Length of stay in emergency 95.0 (48.5-233.5) 103.0 (54.0-201.0) 0.686 -0.404 63,469.50
department (min)
Length of hospital stay (min) 97.0 (50.0-258-5) 103.0 (54.0-210.0) 0.894 -0.133 64,420.00
Pre-pandemic Pandemic P t 95% confidence interval
(n=129) (n=1,006) Lower Upper
meantSD meantSD bound bound
Age 24.74+5.68 25.72+5.74 068 -1.82 -2.033 0.073

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; SpO,: Oxygen saturation; SD: Standard deviation.
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Table 2. Laboratory values of patients admitted before and during the pandemic period

Pre-pandemic Pandemic P YA U

(n=129) (n=1,006)
median (25th- 75th) median (25th-75th)
WBC count (10 e*/uL) 9.03 (7.57-10.75) 8.17 (6.69-9.57) 0.000 -4.442 49,318.00
Platelet count (10 e’/ulL) 238.0 (197.5-277.0) 228.5 (189.0-264.0) 0.006 -2.756 55,238.50
Neutrophil count 5.60 (4.42-7.35) 4.61 (3.55-6.23) 0.000 -4.710 48,379.00
Lymphocyte count 2.49 (1.93-2.82) 231 (1.75-2.74) 0.068 -1.828 58,479.00
Neutrophil/lymphocyte ratio 2.15 (1.63-3.80) 2.03(1.49-2.86) 0.056 -1.910 58,192.50
Hematocrit (%) 43.20 (41.55-45.50) 43.80 (41.90-45.80) 0.132 -1.506 59,610.50
ALT (U/L) 19 (15-27) 19 (15-26) 0.355 -0.925 61,651.00
AST (U/L) 26 (20-34) 29 (21-37) 0.208 -1.259 60,483.00
PTT (sec) 14.0 (12.5-15.1) 13.9 (13.1-14.7) 0.947 -0.066 64,656.00
aPTT (sec) 29.40 (27.15-33.50) 28.10 (25.70-29.60) 0.000 -5.142 46,881.00
INR 1.05 (0.97-1.13) 1.04 (0.96-1.11) 0.091 -1.688 58,977.00
Base excess (mmol/L) 1.2 (-0.1-2.1) 1.5 (0.3-2.3) 0.060 -1.883 58,295.50
Lactate (mmol/L) 1.50 (1.10-1.95) 1.60 (1.20-2.00) 0.244 -1.166 60,811.00
Pre-pandemic Pandemic P t 95% confidence interval

(n=129) (n=1,006) Lower Upper

meantSD meantSD bound bound
Hemoglobin (gr/dL) 14.36+1.58 14.64+1.17 0.5 -1.96 -0.567 0.001

WABC: White blood cell; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; PTT: Prothrombin time; aPTT: Active partial prothrombin
time; INR: International normalized ratio.

demic lockdown groups, with the former having a higher  cerning the GCS scores, a statistically significant difference
mean rank than the latter [318.17 (median: 0 (min: 0-max:

7)) vs. 277.28 (median: 0 (min: 0-max: 4))] (p=0.000). Con-

was found between the pre-pandemic and pandemic post-

lockdown groups, with the latter having a higher mean

Table 3. Comparison of fractures between the pre-pandemic and pandemic periods
Pre-pandemic Pandemic P
n (%) n (%)

Skull fracture 3(2.3) 20 (2.0) 0.739*
Maxillofacial fracture 10 (7.8) 54 (%5.4) 0.269
Cervical vertebra fracture 4 (3.1) 13 (1.3) 0.118%*
Thoracal vertebral fracture 5(3.9) 12 (1.2) 0.035%
Lumbar vertebral fracture 4 (3.1) 20 (2.0) 0.341*
Pelvic-sacroiliac bone

fracture 8 (6.2) 10 (1.0) 0.000*
Rib fracture 7 (5.4) 47 (4.7) 0.705
Femoral fracture 4 3.1) 16 (1.6) 0.272*
Patellar fracture 0 (0.0) 9 (0.9) 0.609*
Tibial fracture 7 (54) 35 (3.5) 0.316*
Fibular fracture 2 (1.6) 29 (2.9) 0.567*
Foot-ankle fracture 15 (11.6) 53 (5.3) 0.004
Humerus fracture 4 3.1 21 (2.1) 0.517*
Radius fracture 3(2.3) 37 (3.7) 0.613*
Ulnar fracture 3(23) 9 (0.9) 0.147%
Hand-wrist fracture 5(3.9) 50 (5.0 0.586
Clavicular fracture 4 3.1) 19 (1.9) 0.321*
Scapular fracture 3 (2.3) 6 (0.6) 0.072*
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rank than the former (351.06 [median: I5 (min: 6-max:
15)] vs. 326.60 [median: I5 (min: 3-max: 15)]) (p=0.000).

Upon examining the use of protective equipment at the
time of the accident, statistically significant differences
were detected between the pre-pandemic, pandemic lock-
down, and pandemic post-lockdown periods in terms of
helmet use, glove use, knee pad use, jacket use, and ful-
I-body equipment use (p=0.000, 0.019, 0.000, 0.001, and
0.000, respectively). In addition, the rates of thoracic ver-

tebral fractures, pelvic-sacroiliac bone fractures, and foot-
ankle fractures statistically significantly differed between
the pre-pandemic and pandemic periods (p=0.035, 0.000,
and 0.004, respectively) (Table 3).

The evaluation of the injury sites of the patients according
to whether they presented to the emergency department
before or during the pandemic period revealed cardiac in-
juries in two (1.6%) cases before the pandemic and no case
during the pandemic, extremity injuries in 100 (77%) and

Table 4. Comparison of injury sites between the pre-pandemic and pandemic periods
Pre-pandemic Pandemic p
n (%) n (%)

Head and neck injury 24 (18.6) 232 (23.1) 0.254
Thoracic injury 23 (17.8) 177 (17.6) 0.947
Cardiac injury 2 (1.6) 0 (0.0) 0.013*
Abdominal injury 8 (6.2) 89 (8.8) 0.312
Extremity injury 100 (77.5) 967 (96.1) 0.000
Vertebral injury 12 (9.3) 142 (14.1) 0.133
Pelvic injury 9 (7.0) 10 (1.0) 0.000*
Genitourinary injury 3(23) 10 (1.0) 0.176*
Multi-trauma 20 (15.5) 130 (12.9) 0.415

*Fisher’s exact test

Table 5. Comparison of injury sites between the pre-pandemic and pandemic periods

Pre-pandemic Pandemic p

n (%) n (%)

Outcome
Discharge 90 (69.8) 823 (81.8) 0.001
Hospitalization 27 (20.9) I (11.0) 0.001
Ward admission 19 (14.7) 99 (9.8) 0.087
Intensive care unit admission 8 (6.2) 12 (1.2) 0.001*
Refused treatment 4 3.1 38 (3.8) 1.000*
Left hospital without physician’s approval 5(3.9) 30 (3.0) 0.585*
Referred 0 (0.0) 4 (0.4) 1.000*
Death 3(23) 0 (0.0) 0.001*
Inpatient clinic
Orthopedics 15 (11.6) 82 (8.2) 0.184
General surgery 4 3.1 5 (0.5) 0.013*
Anesthesia and reanimation 3(2.3) 3(0.3) 0.022*
Neurosurgery 2 (1.6) 13 (1.3) 0.684*
Thoracic surgery 3(2.3) 7 (0.7) 0.095*
Urology 0 (0.0) 1 (0.1) 1.000*
In-hospital mortality 3(23) 0 (0,0) 0,001*

Pre-pandemic Pandemic P

n=8 n=12

median (25th-75th)

median (25th-75th)

Length of hospital stay for those
requiring intensive care (min)

19,264 (7,080-3

3,770) 14,006 (5,131-35,247) 0.396%*

*Fisher’s exact test; **Mann-Whitney U test.
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967 (96.1%) cases, respectively, and pelvic injuries in nine
(7.0%) and 10 (1.0%) cases, respectively. In addition, the
rates of injury sites between the pre-pandemic and pan-
demic periods differ from each other (Table 4).

The inpatient clinics to which the patients were admitted
were the general surgery clinic for four (3.1%) cases be-
fore the pandemic and five (0.5%) cases during the pan-
demic period, and the anesthesia and reanimation clinic for
three (2%) and three (0.3%) cases, respectively. The pre-
pandemic and pandemic presentations showed statistically
significant differences in relation to the rates of patients
admitted to the general surgery and anesthesia and rean-
imation clinics (p=0.013 and 0.022, respectively). No sta-
tistically significant differences were observed in terms of
the remaining inpatient clinics to which the patients were
admitted (Table 5).

In-hospital mortality occurred in three (2.3%) cases before
the pandemic and no case during the pandemic period,
indicating a statistically significant difference (p=0.001).

DISCUSSION

Globally, motor vehicle crashes are the third most com-
mon cause of death and account for 50% of all road fa-
talities among young adults. Of the I,135 cases included
in our study, 1,055 (93%) were male and 80 (7%) were
female. In a study conducted by Moskal et al.,””) the rate
of male patients was found to be 94.7%. In another study,
Santos et al.l'% reported the rate of male cases to be
85.81%. The higher rate of male patients in our study is
consistent with the literature.l'"'2

According to WHO, the male gender is an important fac-
tor among the reasons that determine the occurrence of
traffic accidents.!'s]

In this study, the median length of stay in the emergency
department was determined to be 101 (min: 53-max: 205)
minutes, while the median length of hospital stay was
103 (min: 53-max: 216) minutes. In a study conducted by
Qasim et al.,l'" no significant difference was found between
patients with/without personal protective equipment in
the length of stay of trauma patients in the emergency
department. In another study, Giingor et al.l''l evaluated
59 patients who presented to the emergency department
due to a motorcycle accident and reported their median
stay in the emergency department as 134.50 (min: |5-max:
705) minutes.

In a study conducted with 792 courier accidents in Seoul
between 2007 and 2009, it was concluded that although
motor accidents constituted only 5% of all accidents, the
mortality rate was 12% due to the use of fast engines for
fast delivery.I'""! In our study, the median speed of the pa-
tients at the time of their motorcycle accident was found
to be 40 (min: 30-max 40) km/h. Upon examining in-hos-
pital mortality, we determined that 1,132 (99.7%) patients
survived, while three (0.3%) patients died.

We consider that the difference is due to the lower speed

of motorcycle use in urban areas in our study and the
lower vehicle density in traffic resulting from the prevailing
pandemic conditions for much of the study period.

Before the pandemic, five (3.9%) of our patients had tho-
racic vertebral fractures, eight (6.2%) had pelvic-sacroiliac
bone fractures, and |5 (11.6%) had foot-ankle fractures,
while these fractures were detected in 12 (1.2%), 10
(1.0%), and 53 (5.3%), respectively, during the pandemic
period, indicating a statistically significant difference. In a
study conducted by Salottolo et al.,l'®!"] statistically signifi-
cant differences were found in the rates of superficial head,
lower extremity, and knee injuries between the pre-pan-
demic and pandemic periods. We consider that the dispar-
ity between the two studies may be related to the differ-
ences in the rates of injury mechanisms. While Salottolo et
al.l'¥! reported that 42.2% of the pre-pandemic cases were
due to a simple fall and 43.8% of the pandemic cases were
due to simple fall-related injuries, head trauma cases in our
study were lower both before and during the pandemic pe-
riods due to the majority of our patients wearing a helmet
at the time of the accident (71.3% and 85.8%, respectively).

In a study of 212 patients evaluating motorcycle accidents
in Turkiye,l'® it was determined that 50% of the traumas
resulting from motorcycle accidents were extremity in-
juries and 48.6% were head injuries. A study examined 381
motorcycle accident injuries and reported that 75.5% of
the fractures were of the lower extremity and 24.5% were
of the upper extremity.l'”! Similarly, in the current study,
the rates of lower extremity fractures were higher both in
the pre-pandemic and pandemic periods. In addition, ex-
tremity injuries constituted the most frequent injury sites
at a rate of 77.5% before the pandemic and 96.1% during
the pandemic period, and there was also a statistically sig-
nificant difference between the two groups.['”!

In this study, there was a negative correlation between
the EMTRAS score and working as a motor courier. A
negative correlation was also found between working as a
motor courier and experiencing multiple traumas. In addi-
tion, the ESI score groups statistically significantly differed
between the pre-pandemic and pandemic periods. While
the rate of patients with ESI scores | and 2 was 13.9%
before the pandemic, it was 2.1% during the pandemic pe-
riod. The ESI score groups statistically significantly differed
between the pre-pandemic and pandemic periods. ESl is a
five-level triage system with four basic decision stages in-
cluded in its algorithm that identifies patients who require
urgent intervention and are at risk of being kept waiting
and determines the triage category of the patient based
on the probable use of resources.?*?! An increase in the
ESI score indicates a lower possibility of resource use or
intervention requirements. Similar to our study, ilhan et
al.?2 observed a statistically significant difference in the
ESI score of their groups, but since our study was focused
on motorcycle accidents, we detected a decrease in the
patient group with ESI scores | and 2 during the pandemic
period, while ilhan et al.?? reported an increase in these
patients during this period since they included all trauma
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groups in their evaluation.

In our study, despite the increasing number of motorcycle
accidents during the pandemic period, the EMTRAS and
ESI scores were found to be better when compared to the
pre-pandemic period. The decreased incidence of severe
trauma during the pandemic, as indicated by the lower
EMTRAS and ESI scores, can be attributed to increased
inspections and reduced traffic density during this period,
as well as the use of protective gear in accidents involving
motor courier drivers. These findings suggest that it would
be beneficial to implement company policies supporting
protective equipment among motor couriers. Maintaining
these policies at the same level in non-pandemic periods
will be an important factor in preventing high mortality
and morbidity in motorcycle accidents.

Limitations

The first limitation of our study is that it was conducted
in a single center in a single province. There is a need for
multicenter studies with a larger patient population to
confirm the data obtained from our study. In addition, al-
though the study was conducted in a trauma center, our
hospital being designated as a pandemic reference center
during the pandemic period may have affected the homo-
geneity of presenting patients, which can be considered
another limitation.

Conclusion

In this study, we determined that the use of full-body
equipment by motorcycle riders and motor couriers
had the potential to prevent serious injuries and trauma.
Therefore, it is important for individuals working in this
sector and employers to encourage the use of appropriate
safety equipment that will protect the head, neck, lungs,
extremities, and pelvic area while riding a motorcycle.
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Covid-19 Salgint Oncesinde ve Sirasinda Acil Servise Basvuran Motosiklet Kazasi

Vakalarnnin Degerlendirilmesi

Amag: COVID-19 pandemisi éncesinde ve sirasinda motosiklet kazasi sonrasi acil servise basvuran hastalari inceleyerek, bu kazalarin gériil-
me sikhigini, travma siddetini ve hasta sonuglarini karsilagtirmali olarak degerlendirmek.

Gereg ve Yontem: Bu retrospektif gozlemsel galismada, Bakirkéy Dr. Sadi Konuk Egitim ve Aragtirma Hastanesi Erigkin Acil Servisi'ne
motosiklet kazalarindan kaynaklanan yaralanmalarla bagvuran 1.137 hastay1 degerlendirdik. Motosiklet kazasi sonrasi acil servise bagvurdugu
belirlenen hastalarin elektronik dosyalari taranarak yas, cinsiyet, kan basinci, nabiz, oksijen saturasyonu, solunum sayisi, bagvuru anindaki
viicut 1sisi, bagvuru zamani gibi bilgiler incelendi. Kaza, siiriiciiniin bildirdigi kaza anindaki motosiklet hizi, kullanilan koruyucu ekipman, acil
servise varig zamani, acil serviste ve hastanede kalis siiresi, hastalarin kalis siiresi boyunca uygulanan tedavi tiirleri veri formuna kaydedildi.

Bulgular: Calismaya dahil edilen | 135 hastanin 129’u (%1 1.4) pandemi 6ncesinde, 1.006s1 (%88.6) pandemi déneminde acil servise bagvur-
du. 1.055 (%93) erkek hasta ve 80 (%7) kadin hasta vardi. Hastalarin 145’i (%12.9) hastaneye yatirildi, 990’1 (%87.2) hastaneden ayrildi. Acil
servisten ayrilanlarin 42’si (%3.7) tedaviyi reddetti, 35’i (%3.1) ise doktor onayi olmadan ayrildi. Yatan hastalarin 20’si (%1.8) yogun bakima,
4l (%0.4) diger hastanelere sevk edildi. Hastane i¢i mortalite incelendiginde 1.132 (%99.7) hastanin hayatta kaldigi, 3 (%0.3) hastanin ise
oldiigu belirlendi. Tam viicut koruyucu ekipman kullanimina gére yaralanma yerleri arasindaki iligki degerlendirilirken, bas ve boyun, akciger,
ekstremite, pelvis ve goklu travma yaralanmalari agisindan bir korelasyon bulundu.

Sonug: Trafik yogunlugu ne olursa olsun motosiklet siiriiciilerinin koruyucu ekipman kullanmasi kazalarda ciddi yaralanmalarin 6niine gegi-
mektedir. EMTRAS ve ESI skorlari motosiklet kazalarinda mortalite ve morbiditeyi tahmin etmek igin kullanilabilecek klinik tahmin araglaridir.

Anahtar Sozciikler: COVID-19; motosiklet kazasi; pandemi; travma; EMTRAS; ESI.

_J




DOI: 10.14744/scie.2024.07992
South. Clin. Ist. Euras. 2024;35(1):427-433

Original Article

The Relationship Between Hemoglobin Alc
and Hemogram-derived Novel Inflammatory

Indices

Soner Yesilyurt,!

'Department of Internal Medicine,
Taksim Education and Research
Hospital, Istanbul, Turkiye
?Department of Internal Medicine,
Umraniye Education and Research
Hospital, Istanbul, Tiirkiye
3Department of Biochemistry,
Taksim Education and Research
Hospital, Istanbul, Turkiye

Submitted: 20.10.2023
Revised: 17.02.2024
Accepted: 20.02.2024

Correspondence: Soner Yesilyurt,
Taksim Education and Research
Hospital,

Istanbul, Tiirkiye

E-mail: yesilyurtsoner@gmail.com

Keywords: Diabetes
mellitus; HbA | c; systemic
immune aggregate index;
systemic immune inflamma-
tion index; systemic immune
response index.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Ekmel Burak Ozsenel,?

Almila Senat,®> ® Osman Erinc'

ABSTRACT

Objective: An increasing number of studies are investigating the importance of new in-
flammatory markers derived from hemogram in the clinical management of diabetes, which
is a chronic inflammatory condition. In this study, we aimed to assess the relation between
HbA | ¢, Systemic Inflammatory Index (SII), Systemic Inflammation Response Index (SIRI), and
Systemic Inflammation Aggregate Index (SIAl).

Methods: A total of 22,183 participants, including the control group (n=9100), prediabetes
group (n=7087), and diabetes group (n=5996), were divided into 3 groups according to their
HbAlc levels. In these 3 groups, hemogram-derived new inflammatory markers SlI, SIRI,
and SIAI values, as well as C-reactive protein, sedimentation, and leukocyte values, were
evaluated.

Results: The median values of all 3 indices were found to be higher in the diabetes group
compared to the other groups [SII=515(380-716), SIRI=0.93(0.66-1.35), SIAI=248(164-374),
p<0.001]. In the control group, HbAIc and glucose values were not significantly correlated
with inflammation indices (p>0.05). However, in the prediabetes group, significant correla-
tions were detected between Sll and SIRI values and glucose (r=0.033, p=0.006; r=0.040,
p=0.001) and HbAIc levels (r=0.038, p=0.001; r=0.069, p<0.001).

Conclusion: Hemogram-derived inflammatory indices showed a gradual increase in patient
groups based on HbA I c levels, but weak correlations were found between HbA I c levels and
inflammatory markers as indicators of glucotoxicity. Hemogram is an easily accessible and
widely used test in clinical practice. Therefore, hemogram-derived indices may be an alter-
native to traditional inflammatory markers in assessing glycotoxicity-induced inflammation.
The detection of inflammation, which positively correlated with HbAlc levels through new
indices, may help in predicting diabetic complications.

level for the last two to three months.’] Glucotoxicity
caused by chronically high blood glucose levels in patients

Diabetes Mellitus (DM) is seen at a rate of approximately
10% among adults according to the report published in
2021. In the same report, it was stated that the prevalence
of DM in Tiirkiye is 15% and it affects 7 million adults.l'! In
addition to its incidence, diabetes is a disease that requires
early diagnosis and treatment due to the microvascular
and macrovascular complications it causes. Glycated he-
moglobin (HbAlc) is a commonly used test in the diag-
nosis of diabetes, treatment efficiency, and prediction of
complications. HbAlc is a biomarker that increases in
direct proportion to non-enzymatically formed blood glu-
cose concentrations and shows the average blood glucose

with elevated HbAIc worsens the prognosis of the dis-
ease as it causes inflammation. Glucotoxicity pertains to
the damaging effects of high blood sugar levels on tissues
and is connected to insulin resistance, which promotes
high blood sugar levels. Current studies have shown that
chronic hyperglycemia increases the oxidative stress load
through the formation of free oxygen radicals, causing in-
flammation and cell death.**! Therefore, there are several
researches in the literature investigating this dynamic re-
lationship between HbA | c and inflammation.[® Inflamma-
tion can be demonstrated by many biomarkers, as well as
by some formulas obtained from a complete blood count,
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which is an easily accessible and inexpensive test in clinical
practice.’? In recent years, systemic inflammatory index
(SIN), systemic immune response index (SIRI), and systemic
immune aggregate index (SIAl) obtained from complete
blood count are new inflammatory indices derived from
the use of absolute numbers of different cell groups and
evaluated in different clinical situations.['"'? Studies evalu-
ating new hemogram-derived indices with DM, which is a
chronic inflammatory process, are scarcely any. Our study
aimed to assess the relationship between HbAlc and SlI,
SIRI, and SIAL.

MATERIALS AND METHODS

In our study, the data of the patients who applied to the
Taksim Education and Research Hospital Internal Medicine
outpatient clinic between November 2020 and April 2023
were obtained retrospectively from the hospital records.
Ethics committee approval was obtained from Gaziosman-
pasa Education and Research Hospital Ethics Committee
with the date 07.06.2023 and number 73. All procedures
were carried out in accordance with the Helsinki Decla-
ration. Patients aged 18-99 years, hemoglobin levels be-
tween 12-16g/dL, and C-reactive protein (CRP) levels <5
mg/dL were included in the study. Patients diagnosed with
oncological, rheumatic, and autoimmune diseases, ad-
vanced liver and heart failure, pregnancy, and who had type
| diabetes mellitus, incomplete information in their med-
ical records were excluded from the study. Participants
were divided into three groups according to HbA I c levels.
HbA I c values below 5.7% were in the control group, be-
tween 5.7-6.4% were in prediabetes, and above 6.5% were
in the diabetes group.I'¥! HbAIC levels of the patients
were measured using ADAMS HV8380V, biochemical
tests Roche Cobas ¢501, complete blood count Mindray
BC6800, and erythrocyte sedimentation rate (ESR) Alifax
devices.

Formulas of Indices Based on Hemogram:

Systemic inflammatory index (SIl) = Neutrophil*Platelet/
Lymphocyte,

Systemic inflammation aggregate index (SIAl) = Mono-
cyte*Neutrophil*Platelet/Lymphocyte,
Systemic inflammation response index (SIRI) = Mono-

cyte*Neutrophil/Lymphocyte.
Statistical analysis

Statistical Package for the Social Sciences (SPSS) soft-
ware, version 20.0 was used for the statistical analysis of
the study. Normality analyses of the variables were done
with the Kolmogorov-Smirnov test. Variables that were
not normally distributed were expressed as median in-
terquartile range (25th-75th percentile), while regularly
distributed variables were expressed as mean and stan-
dard deviation. Categorical variables were expressed as
frequency (%). ANOVA for normally distributed parame-
ters and Kruskal-Wallis test for non-normally distributed
parameters were used to assess the differences of groups.

The Pearson Chi-square test was performed in terms of
categorical parameters. A p-value of <0.05 was considered
significant for all analyses.

RESULTS

A total of 22,183 participants, including the control group
(n=9100), prediabetes group (n=7087), and diabetes group
(n=5996), were categorized into 3 groups according to
their HbAlc values. Table | summarizes the demographic
and laboratory data of the groups. Age distributions were
statistically significant in the control, prediabetes, and di-
abetes groups (41(30-52), 56(47-64), 59(51-67), p<0.001,
respectively). 67.6% of participants in the control group,
63.6% in the prediabetes group, and 51.1% in the diabetes
group were female, p<0.001. SlI, SIRI, and SIAI values,
which are inflammatory markers derived from hemogram,
were found to be significantly different between the
groups. The median values of all 3 indices were found to
be higher in the diabetes group compared to other groups
[SII=515(380-716), SIRI=0.93(0.66-1.35), SIAI=248(164-
374), p<0.001] (Table I). The correlation of hemogram-
derived inflammatory markers with HbAlc and glucose
levels is shown in Table 2. While HbA I c and glucose values
were not correlated with inflammation indices in the con-
trol group (p>0.05), in the prediabetes group, Sll and SIRI
values were correlated with glucose (r=0.033, p=0.006;
r=0.040, p=0.001) and HbAIc levels (r=0.038, p=0.001;
r=0.069, p<0.001). Likewise, SIAl values and HbAlc lev-
els (r=0.066, p<0.001) showed a weak positive correlation
in prediabetes patients. In the diabetes group, there was
a linear relationship between glucose levels, SlI, SIRI, and
SIAl values (r=0.077, p<0.001; r=0.040, p=0.002; r=0.046,
p<0.00I, respectively). On the basis of all patients, the
highest correlation was found between HbAIc and both
SIRI (r=0.112, p<0.001) and SIAl values (r=0.114, p<0.001).

Table 3 summarizes the linear relationship between rou-
tine inflammatory markers and HbA|c and glucose levels.
In the control group, HbAlc values showed a statistically
significant positive correlation with ESR, CRP, and white
blood cell (WBC) values (r=0.227, p<0.00l; r=0.061,
p<0.001; and r=0.046, p<0.001, respectively). In addition,
CRP and glucose levels in the control group showed a small
correlation but were statistically very significant (r=0.061,
p<0.001). In the prediabetes group, correlations were also
found between HbAIc levels and inflammatory markers
(r=0.135, p<0.001 for CRP, r=0.110, p<0.001 for ESR, and
r=0.069, p<0.001 for WBC). Glucose and ESR levels were
weakly positively correlated among prediabetes patients
(r=0.064, p=0.008). In diabetic patients, glucose and CRP
levels were weakly correlated (r=0.079, p<0.001), while
HbAIc values were correlated with both CRP (r=0.097,
p<0.001) and WBC counts (r=0.070, p<0.001). On the
basis of all patients, correlations of glucose values with
ESR, CRP, and WBC were found, respectively (r=0.055,
p<0.001; r=0.155, p<0.001; and r=0.103, p<0.001). Like-
wise, linear relationships were observed between HbAIc
levels, CRP (r=0.244, p<0.001), ESR (r=0.245, p<0.001),
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Table I. Demographic and laboratory data of the groups

Control (n=9100) Prediabetes (n=7087) Diabetes (n=5996) P

Age, year

Gender
Female %
Male %

Glucose, mg/dl

HbAlc, %

C