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ABSTRACT

Introduction: This study aims to analyze the relationship and effects of sociodemographic
characteristic data and clinical, laboratory and other findings of cases who are admitted to the
emg—}rgency department (ED) with high blood glucose levels during the COVID-19 pandemic
period.

Method: This is a cross-sectional study in which the demographic data, blood gases, blood count
and biochemical variables of adult patients admitted to the ED between 01.01.2020 and 31.05.2021
in a 17-month period were retrospectively screened and analyzed.

Results: Infection was detected in 67 (10.5%) of 638 patients with blood glucose level of 300 mg/dl
and above. Pneumonia was defected in 56 (8.7%) patients and 203 (31.8%) were hospitalized and
34 (5.3%) died during follow-up. SpO2 was lower (p<0.01), heart rate was higher (p<0.01), systolic
blood pressure was lower (p<0.01); in blood gases, pH, HCO3 and CO2 are lower (p<0.01) in the
inpatients than outpatients. SpO2 (p<0.01), systolic blood pressure (p<0.01) and diastolic blood
pressure (p=0.02) pH (p<0.01) and HCO3 (p<0.01) were lower; WBC (p<0.01), neutrophil (p<0.01)
were higher, hemoglobin was lower (p=0.01), platelet (p=0.02) and CRP levels were higher (p<0.01)
in patients who died within the follow-up period than the survivors.

Conclusion: Hyperglycemia is a poor prognostic factor in patients hospitalized during the COVID-19
pandemic period. An increase in LDH values, WBC, neutfrophils, and a decrease in lymphocyte,
hemoglobin and hematocrit values have a negative impact on the outcomes, and clinicians
should follow these variables closely.

Keywords: Blood glucose, COVID-19, Emergency room, Hospitalization, Hyperglycemia, Mortality
fo)4

Giris: Bu calismanin amaci, COVID-19 pandemisi ddneminde acil servise kan sekeri yUksekligi ile
basvuran olgularin sosyodemografik ézellikleri ile klinik, laboratuvar ve diger bulgularinin iliskisini ve
etkilerini analiz etmekfir.

Yoéntem: Bu calisma, 01.01.2020 ile 31.05.2021 tarihleri arasindaki 17 aylk dénemde acil servise
basvuran yetiskin  hastalann demografik verileri, kan gazlan, kan saymi ve biyokimyasal
degiskenlerinin retrospektif olarak tarandigi ve analiz edildigi kesitsel bir calismadir.

Bulgular: Kan glukoz diUzeyi 300 mg/dl ve Uzerinde olan 638 hastanin 67'sinde (%10,5) enfeksiyon
tespit edildi. Hastalarn 56'sinda (%8,7) pndmoni saptandi ve 203’0 (%31,8) hastaneye yatinld
ve 34'0 (%5,3) takip srasinda 6ldU. Takip sUresi icinde dlen hastalarda hayatta kalanlara kiyasla;
SpO2 (p<0.01), sistolik kan basinci (p<0.01) ve diastolik kan basinci (p=0.02), pH (p<0.01) ve
HCO3 (p<0.01) daha distk; WBC (p<0.01), nétrofil (p<0.01) daha yiksek hemoglobin daha dustk
(p=0.01), platelet (p=0.02) and CRP seviyesi (p<0.01) daha yUksek saptandi.

Sonug: Hiperglisemi, COVID-19 pandemisi déneminde hastaneye yatinlan hastalarda k&t
prognostik bir faktérdtr. LDH, WBC, nétrofil degerlerinde artis ve lenfosit, hemoglobin ve hematokrit
dfgel(lg_rinde azalma sonuclar olumsuz etkilemektedir ve klinisyenler bu degiskenleri yakindan takip
etmelidir.

Anahtar Kelimeler: Kan sekeri, COVID-19, Acil Servis, Hastaneye yatis, Hiperglisemi, Olum

Diabetes mellitus (DM) is one of the leading chronic
diseases worldwide in the last decade. Factors
contributing to the increased incidence of DM
include a sedentary lifestyle, obesity, and aging of the
population. Complications due to DM boost morbidity
and mortality, and as a result, people’s health-related
quality of life diminishes (1).

Although the clinical course of the cases presenting
with hyperglycemic conditions is mostly benign,
metabolic acidosis, electrolyte disorders and fluid
loss-related complications can be observed in severe
cases and in patients whose treatment is delayed

for some reason (2,3). For this reason, revealing the
characteristics of the cases presenting fo the emergency
department (ED) with hyperglycemia, clinicians
providing timely and effective treatment to prevent
complications, knowing how and when to activate
the team approach and consultations strengthen
awareness about contemporary approaches. The
role of hyperglycemia in the risk of serious infections in
patients with diabetes has not been fully investigated.
Poorly controlled diabetes is a risk factor for infection
in general. Because COVID-19 can frigger an intense
inflammatory response, it has been difficult to distinguish
whether hyperglycemia in COVID-19 is a cause or, as
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seems more likely, a consequence of severe disease.

A systematic review evaluating COVID-19 and
diabetes showed an increased risk of disease severity,
intensive care hospitalization and mortality in people
with diabetes (4).

In this study, the sociodemographic characteristics of
the patients admitted to the ED with high blood glucose
levels during the Coronavirus disease (COVID-19) 2019
pandemic period, and the relationship and effects of
clinical, laboratory and other findings were analyzed.
In patients who died; SpO2, systolic blood pressure,
diastolic blood pressure, pH, HCO3 were significantly
lower; pulse rate, WBC, neutrophil creatinine, AST, ALT,
LDH CRP values were significantly higher than those
who survived.

Materials and Methods

Among the adult patients aged 18 years and older,
who have been admitted to the ED in the Mersin City
Training and Research Hospital’s between 01.01.2020
and 31.05.2021, patients with a blood glucose level of
300 mg/dL and above and a decision to start blood
glucose-lowering treatment were included in the
stfudy. In the hyperosmolar hyperglycemic state, a
hyperglycemic crisis, the glucose value was taken as
300mg/dl (5). We took this value as the lower limit in
our study.

Patients under the age of 18, those with cardiac or
respiratory arrest, conditions requiring emergency
interventions and resuscitation (such as surgery,
catheter) were excluded from the study. The data
of 638 patients were refrospectively abstracted.
Patients’ age, gender, DM, comorbid diseases (some
patients have more than one comorbid disease),
which were detected during the ED management,
mode of disposition during 1-month patient follow-
up, COVID-19 diagnosis, vital signs, blood gases,
blood count, glucose , creatinine, glomerular filtration
rate (GFR), aspartate fransaminase (AST), alanine
aminotransferase  (ALT), lactate dehydrogenase
(LDH), sodium, potassium, calcium, C-reactive protein
(CRP), d-dimer, International Normalized Ratio (INR)
and complete urinalysis were screened and analyzed
retrospectively.

Data were calculated using the statistical program
SPSS 21.0 (IBM Corp., Armonk, NY, USA). The conformity
of the variables in the study fo the normal distribution
was examined with the Kolmogorov-Smirnov test.
For the definition of numerical variables, those
with normal distribution were mean + SD (standard
deviation), those without normal distribution were
median (min-max), categorical variables were
numbers and percentages, t test and Mann-Whitney
U test for comparisons made between two groups in
terms of numerical variables; Chi-square or Fisher's
exact tests were performed for categorical variables.
The relationship between variables such as being
infected with COVID-19, hospitalization or death, and
vital signs, hematological-biochemical parameters,
and blood gas were analyzed by univariable logistic
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regression method. Ethical approval was obtained
from the non-interventional clinical ethics committee
of Mersin University with the decision of the board
dated 31.08.2022 and numbered 2022/606.

Results

Of the 46,309 patients who were admitted to the ED
of the Mersin City Education and Research Hospital
between 01.01.2020 and 31.05.2021, 638 (1.4%)
patients aged 18 years and above and blood glucose
=300 mg/dL were included in the study. The mean age
of the patients was 59+16.3, and 376 (58.9%) of them
were women. 546 (85.5%) of the patients had Type 2
DM and hypertension (279 patients, 43.7%) was the
most common comorbid disease. In the present study,
infection was detected in 67 (10.5%) of 638 patients,
pneumonia was detected in 56 (8.7%) patients,
COVID-19 pneumonia was detected in 51 (8.0%)
and bacterial pneumonia was detected in 5 (0.8%)
patients. 203 (31.8%) were hospitalized and 34 (5.3%)
died during follow-up. Demographic and laboratory
data of the patients were given Table 1.

Table 1. Demographic and laboratory data of the patients

Features n=638
Gender n (%)
Female 376 (58.9)
Male 262 (41)
acn 25 o713
Diabetes Mellitus n (%)
Type 1 73 (11.4)
Type 2 546 (85.5)
Gestational diabetes 4 (0,6)
Blood glucose >300 not Type 1or Type 2 15 (2,3)
Comorbidity (each patient may have more than one) n (%)
Hypertension 279 (43.7)
Coronary disease 75(11.7)
Congestive heart failure 42 (6.5)
Cerebrovascular disease 27 (4.2)
Chronic renal failure 17 (2.6)
Chronic obstructive pulmonary disease 21 (3.2)
Cancer 14 (2.1)
Epilepsy 5(0.7)
Others 14 (2.1)
No Comorbidity 198 (31)
Total 692
Status n (%)
Hospitalization 203 (31.8)
Ward 52(8.2)
intensive care 151 (23.7)
Discharged 427 (66.9)
Referral to another hospital 8 (1.3)
Total 638 (100)
Died 34 (5.3)
COVID-19 51(8.0)
Vital signs mean = SD
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SpO2, (%)

Heart rate, beats per minute
BT, °C

Systolic blood pressure, mmHg
Diastolic blood pressure, mmHg
Arterial Blood Gases

pH

HCO3 , mmol/L

CO2, mmol/L

WBC, x103/uL

Neutrophil, x103/uL
Lymphocyte, x103/uL
Monocyte, x103/Ul

LUC, % Large unstained cells
Hb, g/dl

Hematocrit, %

MCV, fl

MCHC, g/dL

RDW, %

Thrombocyte, x103/uL

MPV, f

Glucose, mg/dl

Creatinine, mg/dl

GFR, ml/dk/1.73 m2

AST, U/L

ALT, U/L

LDH, U/L

Sodium, mmol/L

Potassium, mmol/L

Calcium, mg/dl

CRP, mg/d|

D-dimer, mg/L

INR,

Urine density,

Data mean £ SD, median (min-max), number (%) as
appropriate., SpO2: Oxygen safuration,

temperature,

95.3+6.4
88+19.3
37.0£11.9
131.3+27.5
74.7£13.7
Mean+SD
7.38£0.1
22.5%24.1
41.8+11.4
10.8£5.1
7.9+4.8
2.0%1.4
0.5+0.3
1.4+0.9
12.7+2.4
39.1+6.6
86.8+7.5
32.5%1.7
14.5+1.8
273+109
9.2+1.2
453.5¢127.3
1.0£0.9
67.9£31.5
24.0(0-1531)
21.0 (0.0-118¢)
320.1%199.4
133.146.2
4.7+0.7
9.240.9
3.9 (0.0-47)
2.6 (0-62.8)
1.0+0.2
1030%10.7

BT: body

WBC: White blood cell, LUC: Large unstained cells, Ho:
Hemoglobin, MCV: Mean corpuscular volume, MCHC:
Mean corpuscular hemoglobin concentration,

RDW: Red cell distribution width, MPV: Mean Platelet
volume, MPV: Mean Platelet Volume, AST: Aspartate
tfransaminase,

GFR: Glomerular Filtration Rate, ALT:  Alanine
aminotransferase, LDH: lactate dehydrogenase, CRP:
C-reactive protein INR: Infernational normalized ratio.

SpO2 was lower (p<0.01), heart rate was higher
(p<0.01), and systolic blood pressure was lower (p<0.01)
in patients who were decided to be hospitalized,
when compared to the others. When blood gas was
examined, pH, HCO3 and CO2 were lower (p<0.01);
White blood cell (WBC) (p<0.01) and neutrophil count
(p<0.01) were higher and lymphocyte count lower
(p<0.01) in hematological parameters. Statistically
significant differences in biochemical parameters are
as follows; CRP (p<0.01)/ creatinine (p<0.01)/ AST and
ALT (p<0.01) were higher and GFR was lower (p<0.01) in
hospitalized patients than the others. Considering the
patients who died during the follow-ups, it was found
that SpO2 (p<0.01), systolic blood pressure (p<0.01)
and diastolic blood pressure (p=0.02) were lower than
the others. As far as the blood gases, pH (p<0.01) and
HCO3 (p<0.01) values and hemoglobin (p=0.01), were
lower; WBC (p<0.01), neutrophil (p<0.01), platelet
count (p=0.02), and CRP were higher (p<0.01) than
the remaining in hematological parameters. When
biochemical variables were examined, it was noted
that creatinine (p<0.01), AST and ALT values were
higher (p<0.01, p<0.01) whereas GFR was lower than
the others (p<0.01), It was determined that the blood
glucose level was higher, although not significant, in
hospitalized and deceased patients when compared
to the others. The comparison between patients with
or without ketoacidosis, died or survived, COVID-19 or
not, hospitalized or discharged were given Table 2.

Table 2. The comparison between patients with or without ketoacidosis, died or survived, COVID-19 or not, hospitalization or discharged

Yes

(N:73, %11.1)
Gender n (%)
Male 21 (29,5)
Female 52 (70,5)
sl 53.2¢18.3
Vital signs mean + SD
SpO2,(%) 93.5£12.1
Heart rate, bpm 98.5+22.8
Fever, °C 36.6+0.4
Systolic blood pressure, 123.5432.3
mmHg
Ej%s'%lic blood pressure, 71.3+12.5
Blood gas mean + SD
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Ketoacidosis

No

(N:565, %88.8)

n (%)
63(11.1)
502 (88.8)

58.9£15.9

mean = SD
95.5£5.2
91.5£18.7
37.1%£12.6

132.2426.4

75.1£13.7

mean + SD

COVID-19
Yes No
Pl (N:51, %7.99) (N:587, %92) PYElE
p n (%) n (%) p
6(11.8) 78(13.3)
<0.01 0.8
45(88.2) 509(86.7)
0.02 55.7£16.8 58.4£16.2 0.2
o} mean + SD mean + SD ]
0.2 92.5£13.1 95.6%5.4 <0.01
0.02 96.5£20.5 91.9£10.2 0.2
0.8 42.6£41.9 36.6+0.4 <0.01
<0.01 136.8+28.3 130.8+27.4 0.1
<0.01 76.2+13.6 74.5+13.7 0.2
o) mean * SD mean + SD o)
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pH 7.240.1 7.4%0.] <001 7.3+0.1 7.4+0.1 0.5
HCO, mmol/L 12.8+5.4 23.9+6.0 <0.01 217472 22.6+6.9 0.4
;Cm%g 32.1+12.7 43.0+10.4 <0.01 4154168 4194109 0.5
WBC, x10%/uL 13.747.5 10.4+4.5 <0.01 10.545.0 10.845.1 0.6
Neutrophil, x10%/uL 10.946.7 7.5+4.4 <0.01 7.6+4.1 7.9+48 08
Lymphocytes, 10%/ul 1.941.8 19413 0.01 2.142.1 1.941.2 03
Monocyte, x10%/Ul 0.540.5 0.5+0.2 0.5 0.540.3 0.540.3 09
LUC. % 1.5¢1.5 1.540.7 0.08 1.640.9 1.5+0.8 0.7
Hb, g/dl 12.742.9 12.742.4 0.9 11.842.4 12.8+2.4 0.05
Hematocrit, % 39.948.1 38.9+6.4 0.1 36.647.1 39.3+6.5 0.04
MCV f 92.449.9 86.0+6.8 <0.01 86.3+7.7 86.8+7.4 0.4
MCHC, g/dL 31.5¢2.0 32.7+1.6 <0.01 32.3+1.6 32517 03
RDW, % 14.9+2.1 145418 0.1 14.842.1 145418 03
Thrombocyte, x10%/ul 317.6+130.3 268.2+105.3 <0.01 294.2+116.8 271.9+108.7 0.1
MPV, f 9.7+1.4 9.2412 <0.01 9.4412 92412 03
Glucose, mg/dl 537.1£194.3 442841116 <0.01 450.7+116.0 453.7+128.3 09
Creatinine, mg/dl 1.841.5 1.340.9 <0.01 1.541.3 1.340.9 0.9
GFR, ml/dk/1.73 m? 56.9+32.9 69.431.3 <001 63.2+33.6 68.3+31.4 0.4
AST, U/L 29.0(0.0-339) 24.0(0-1531) 0.09 27(0-1531) 24(0-644) 03
ALT, U/L 23.0(0.0-334) 21.0(0-1186) 02 22(0-1186) 2l 09
LDH, U/L 443(211-1584) 275(103-551) 03 505(186-661) 271(103-1584) 0.1
Sodium, mmol/L 132.5+10.5 133.145.4 0.4 1321459 133.2+6.2 0.4
Potassium, mmol/L 4.9+0.9 4.740.6 0.5 4.6x0.7 4.7+0.7 0.6
Calcium, mg/di 8.940.8 9.040.9 0.6 8.5¢1.9 9.140.8 0.03
CRP, mg/dl 1.4 (0.0-36) 0.5(0-47) 0.02 1.1(0-24) 0.6(0-479 0.06
D-dimer, mg/L 22(2.2-2.2) 2.8(0-62.3) 0.9 5.1(0.2-31) 2.4(0-62) 0.7
INR 1.140.2 1.040.2 0.02 1.1£0.3 1.0£0.1 08
Urine density 1025+10.5 1026£10.7 02 1023+10.7 1026+10.6 0.02
Hospitalized Death
Vs N® P value Vs N2 P value
(N:211, %33) (N:427, %66.9) (N:34, %5.32) (N:604, %94.3)

Gender n (%) n (%) p n (%) n (%) P
Male 31(14.7) 53(12.4) 2(5.9) 82(13.)

0.4 0.3
Female 180(85.3) 374(87.6) 32(94.1) 522(86.4)
PR, VI 59.3+16.4 57.7+16.2 0.2 59.9+17.1 58.1416.2 0.5
mean + SD
Vital signs mean = SD mean = SD
SpO2, (%) 92.8£9.8 96.643.1 <0.01 90.5+10.5 95.65.9 <0.01
Heart rate, bpm 98.7+23.4 89.2+16.1 <001 102.1430.3 91.8+18.4 0.05
Fever, °C 38.1420.7 365403 05 36.6+0.4 37.0+12.2 09
HEicle Blons] EsuE; 126.7+32.8 133.6+24.2 <0.01 118.0+44.6 132.1426.1 001
mmHg
Ejf;;‘g‘c [lloRE] piesuie; 7254149 75.8+12.9 0.07 6834158 75.1413.4 0.02
Blood gas mean = SD mean + SD P
pH 7.3+0.1 7.4+0.1 <0.01 7.3+0.1 7.4+0.1 <0.01
HCO, mmol/L 18.947.7 244457 <001 17.947.7 22.9+6.8 <0.01
chmoﬁg 38.6+14.4 434492 <001 0.4
WBC, x10%/uL 12.746.2 9.8+4.1 <0.01 13.947.1 10.544.9 <0.01
Neutrophil, x10%/uL 9.8+5.7 69439 <0.01 11.146.9 7.8+4.6 <001
Lymphocytes, 10%/ul 1.9+1.8 2.0+1.1 <0.01 21422 1.941.3 0.1
Monocyte, x10%/Ul 0.5+0.4 0.5+0.2 03 0.540.3 0.540.3 02
LUC, % 1.541.1 1.540.7 0.1 1.6+1.3 1.540.8 0.4
Hb, g/dl 12,4428 12.9+2.2 0.1 11.642.6 12.8+2.4 0.01
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Hematocrit, % 38.5+8.0 39.4%5.8
MCV fi 88.6+8.8 85.8+6.5
MCHC, g/dL 31.9+2.1 32.8+1.4
RDW, % 15.142.2 14.2+1.5
Thrombocyte, x103/uL 286.9+128.9 267.2+97.9
MPV, f 9.7+1.4 9.0£1.0
Glucose, mg/dl 472.7+155.5 444,0+109.7
Creatinine, mg/dl 1.7+1.3 1.1£0.8
GFR, ml/dk/1.73 m? 55.6£31.1 74.1£29.9
AST, U/L 29(0-1531) 23(0-397)
ALT, U/L 23(0-1186) 20(0-323)
LDH, U/L 418.2+315.6 275.7+89.2
Sodium, mmol/L 133.148.9 133.1£4.2
Potassium, mmol/L 4.7+0.8 4.6+0.6
Calcium, mg/dl 8.9£1.1 9.1+0.8
CRP, mg/dl 1.6(0-47.1) 0.4(0-40.9)
D-dimer, mg/L 3.7(0.4-62.3) 2.2(0-33.5)
INR 1.8+0.2 1.0£0.2
Urine density 1024+10.8 1027+10.5

Data mean £ SD, median (min-max), number (%) as
appropriate. Significant P values are indicated in bold.
HB: Hemoglobin, WBC: White blood cell, LUC: Large
unstained cells, MCV: Mean corpuscular volume,
MCHC: Mean corpuscular hemoglobin concentration,
RDW: Red cell distribution width, MPV: Mean Platelet
volume, GFR: Glomerular Filtration Rate, AST: Aspartate
fransaminase, ALT: Alanine aminofransferase, LDH:
lactate dehydrogenase, CRP: C-reactive protein, INR:
International Normalized Ratio.

In the univariable logistic regression analysis; levels of
SpO2 (OR: 1.1, 95% CI. 0.9-1.1, p=0.03), lymphocyte
(OR: 1.2, 95% CI: 1.0-1.4, p=0.01), hematocrit (OR:0.9,
95% Cl. 0.9-1.0, p:0.03 were lower in those with
COVID-19 than in those without.

Considering inpatients, SpO2 (OR: 0.8, 5% Cl: 0.8-0.9,
p<0.01), systolic blood pressure (OR:1.0, 5% CI: 0.9-1.0,
p= 0.03), pH (OR:0.1) , 95% CI:0-0.05, p<0.01), HCO3
(OR:0.9, 95% CI: 0.8-0.9, p <0.01) significantly lower,
PCO2 (OR:1.0, 95% CI:0.9-1.0, p <0.01), pulse (OR:1.0,
95% ClI: 1.0-1.1, p <0.01), fever (OR:1.7, 95% CI: 1.1-2.6,
p: 0.01), hemoglobin (OR:0.9, 5% CI:0.8-1.0, p=0.04),
MCV 1.1 (OR:1.0, 95% CI. 1.0-1.1, p<0.01), platelet
(OR:1.0, 95% CI: 1.0-1.0, p=0.03) ), MPV (OR:1.6, 95% CI:

02 37.547.9 39.2t6.6 02
<0.01 90.7+10.0 86.5+7.2 03
<001 30.9+1.8 32.6+1.6 <0.01
<0.01 15.942.2 144418 <0.01
0.1 238.6£137.3 275.7+107.4 0.02
<0.01 10.2+1.8 9.241.1 <001
03 47131838 452.5£123.5 0.9
<001 2.0£1.2 1.3£0.9 <0.01
<001 37.7+21.3 69.7+31.2 <0.01
<001 43.5(0-1531) 24(0-644) <0.01
<001 28(0-1186) 21(0-504) <0.01
0.1 477(308-1584) 262(103-551) 0.02
02 133.9+12.8 133.0£5.6 0.7
02 4.840.9 47407 0.7
<001 8.540.9 9.140.9 <0.01
<001 7.1(0-47.1) 0.6(0-40.9) <0.01
03 59(3.7-31.4) 1.9(0-62.2) 0.04
0.002 11203 11402 0.5
<0.01 1022£10.9 1026£10.6 0.09

1.4-1.8, p <0.01), GFR (OR:1.0, 95% CI: 0.9-1.0, p <0.01)
significantly lower, creatinine (OR:1.8, 95%) CI: 1.5-
2.2, p<0.01) AST (OR:1.0, 95% CI: 1.0-1.0, p <0.01), ALT
(OR:1.0, 95% CI: 1.0-1.0, p=0.01), LDH ( OR:1.0, 95% CI:
1.0-1.0, p=0.02), CRP (OR:1.0, 5% CI: 1.0-1.1, p <0.01)
were found fo be significantly higher than the others.

In the univariate logistic regression analysis performed
in deceased patients; SpO2 (OR: 1.0 95% CI: 0.9-1.0,
p<0.01), systolic blood pressure (OR: 1.0, 95% CI: 0.9-
1.0, p= 0.02), diastolic blood pressure (OR: 1.0, 5% ClI
:0.9-1.0, p= 0.04), pH (OR:0.01, 95% CI:0-0.07, p<0.01),
HCO3 (OR:0.9, 95% ClI: 0.9-1.0, p <0.01) significantly
lower, pulse (OR:1.0, 95% CI: 1.0-1.0, p=0.02),
WBC (OR:1.1, 95% CI1.0-1.1, p <0.01), neutrophil
(OR:1.1, 95% CI:1.1- 1.2, p <0.01) significantly higher,
hemoglobin (OR:0.8, 95% CI:.0.7-0.9, p=0.02), MCV
(OR:1.1, 95% ClI: 1.0-1.1, p=0.01), MPV (OR :1.6, 95% CI:
1.3-1.9, p <0.01), GFR (OR:1.0, 95% CI: 1.0-1.0, p <0.01)
significantly lower, creatinine (OR:1.5, 95% CI: 1.2-1.8)
. p<0.01), AST (OR:1.0, 95% CI: 1.0-1.0, p <0.01), ALT
(OR:1.0, 95% CI: 1.0-1.0, p=0.01), LDH (OR:1.0, 95% CI:
1.0-1.0, p=0.02), CRP (OR:1.0, 95% CI: 1.0-1.1, p <0.01)
were found to be significantly higher than the survivors.
The adjusted univariable logistic regression analysis
between patients with died or not died, COVID-19 or

Table 3.The adjusted univariable logistic regression analysis between patients with died or not died, COVID-19 or not, hospitalized or discharge

COVID-19 or not, hospitalized or discharge

Features COVID-19 Hospitalization Death

OR (95% ClI) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Age, years 1.0(0.9-1.0) 0.2 1.0(0.9-1.09 0.1 1.0(0.9-1.0) 0.8
Female Gender 1.4 (0.5-3.4) 0.5 0.7(0.4-1.2) 0.2 2.4(0.5-10.1) 0.2
Vital signs
SpO2, (%) 1.1(0.9-1.0) 0.04 0.8(0.8-0.9) <0.01 1.0(0.9-1.0) <0.01
Heart rate, 1.0(1.0-1.0) 0.1 1.0(1.0-1.0) <0.01 1.0(1.0-1.0) 0.02
beats per minute
Fever, °C 2.4(1.5-4.2) 0.01 1.7(1.1-2.6) 0.01 0.9(0.9-1.1) 0.9
Systolic blood pressure, 0.9(0.9-1.0) 0.1 1.0(0.9-1.0) 0.03 1.0(0.9-1.0) 0.02

mmHg
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Diastolic blood pressure, 1.0(0.9-1.0) 0.5 0.9(0.9-1.0) 0.07 1.0(0.9-1.0) 0.04
mmHg

Blood gas

pH 0.02(0.02-1.9) 0.2 0.1(0-0.05) <0.01 0.01(0-0.07) <0.01
HCO, mEq/L 0.9(0.9-1.0) 0.4 0.9(0.8-0.9) <0.01 0.9(0.9-1.0) <0.01
PCO,, mmHg 1.0(0.9-1.0) 0.9 1.0(0.9-1.0) <0.01 1.0(0.9-1.0) 0.05
WBC, x10%/uL 0.9(0.9-1.0) 0.7 1.1(1.1-1.2) <0.01 1.1[1.0-1.1) <0.01
Neutrophil, x10%/uL 0.9(0.9-1.0) 0.7 1.1(1.1-1.2) <0.01 1.1(1.1-1.2) <0.01
Lymphocytes, x10%/uL 1.2(1.0-1.4) 0.01 0.9(0.9-1.1) 0.8 1.1(0.9-1.3) 0.5
Hb, g/dI 0.8(0.8-0.9) 0.06 0.9(0.8-1.0) 0.04 0.8(0.7-0.9) 0.02
Hematocrit, % 0.9(0.9-1.0) 0.03 1.0(0.9-1.0) 0.09 1.0(0.9-1.0) 0.3
MCV, fl 1.3(0.9-1.4) 0.3 1.1(1.0-1.1) <0.01 1.1(1.0-1.1) 0.01
Thrombocyte, x10°/uL 1.0(0.8-1.3) 0.7 1.6(1.4-1.8) <0.01 1.6(1.3-1.9) <0.01
MPV, fi 1.0(0.9-1.0) 0.8 1.0(1.0-1.0) 0.06 1.0(0.9-1.0) 0.4
Glucose, mg/dl 1.1(0.9-1.5) 0.2 1.8(1.5-2.2) <0.01 1.5(1.2-1.8) <0.01
Creatinine, mg/dl 0.9(0.9-1.0) 0.3 1.0(0.9-1.0) <0.01 1.0(0.9-1.0) <0.01
GFR, ml/dk/1.73 m? 1.0(1.0-1.0) 0.08 1.0(1.0-1.0) <0.01 1.0(1.0-1.0) <0.01
AST, U/L 1.0(0.9-1.0) 0.2 1.0(1.0-1.0) 0.01 1.0(1.0-1.0) 0.01
ALT, U/L 1.0 (0.9-1.0) 03 1.0(1.0-1.0) 0.02 1.0(1.0-1.0) 0.02
CRP, mg/dl 1.0(0.9-1.0) 0.1 1.1(1.0-1.1) <0.01 1.1(1.0-1.1) <0.01

not, hospitalized or discharged was given Table 3.
Significant P values are indicated in bold.

HB: Hemoglobin, WBC: White blood cell, MCV: Mean
corpuscular  volume, MCHC: Mean corpuscular
hemoglobin concentration, RDW: Red cell distribution
width, MPV: Mean Platelet volume, AST:. Aspartate
fransaminase, ALT: Alanine aminofransferase, LDH:
lactate dehydrogenase, CRP: C-reactive protein,
GFR: Glomerular Filtration Rate

Discussion

It has been shown in studies that severe hyperglycemia
increases mortality and morbidity in many patient
groups (6,7). In addition, many factors such as infection
cause exacerbation of hyperglycemia (8). COVID-19
disease, which first appeared in Chinag, sfill emerges
as an important infection factor all over the world
(9). Infectious and parasitic diseases accounted for
12.2% of all admissions to the United States emergency
department in 2018 (10). In a single-center study
conducted in Turkey in 2020, 9.4% of the admissions
to the ED were COVID-19 infections and 5.7% of
them were found to have COVID-19 pneumonia (11)
.COVID-19 pneumonia was detected in 275 (5.9%) of
4620 patients (12). Pneumonia was diagnosed in 8.7%
of the patients in our study and COVID-19 pneumonia
was defected in 8.0% of the patients. The present
study was consistent with the frequency of infection
before the pandemic. Since this study included a
hyperglycemic population and the risk of conversion
to pneumonia was higher in this patient group, the
frequency of COVID-19 pneumonia is found higher in
this study.

Kim et al. examined admissions to the ED in Korea
between 2016 and 2018, and reported the rate of
hospitalization as 20.3% and emphasized that the
vital signs of patients who were admitted to hospital
were worse than the outpatients (13). In a single-
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center study in Turkey, they reported the rate of
hospitalization as 4.5% (14). The rate of hospitalization
in our ED is as high as 31.8%. Considering the vital signs
of the patients, we found that sPO2 was lower, pulse
and fever were higher, and systolic blood pressure
was lower in hospitalized patients than outpatients.
We think that the reason for the higher hospitalization
rates compared to the literature is due to the higher
morbidity rate4,5 due to the hyperglycemic nature of
patient population enrolled in the present study. When
we investigated the blood gases, hematological
and biochemical variables as well as vital signs;
blood gases (pH low, HCO3 low, CO2 high) worse,
hemoglobin, platelets, GFR are lower in hospitalized
patients. We found that creatinine, AST, ALT, LDH and
CRP were higherin hospitalized patients and worsened
in hematological and biochemical parameters as well
as vital signs.

In a study on hyperglycemic emergencies, Peper et
al. reported the mortality rate as 7.5% (15), Mbugua
et al. 8.4% (16), Anthanontet al. 8.4% (5), Desse et al.
9.8% (17), Guo et al. 14.6% (3), Ogbera et al 20% (18).
They found it fo be 20% and these results are above
our mortality rate. Andrew found the mortality rate
in hyperglycemic emergencies to be 3.6% (19), Basu
et al. 3.9% (20), Macisaac et al. 4.8% (21), Cheung
et al. 4.8% (22), Hong et al. 4.9% (13). These results
are below our mortality rate. In this study, the overall
mortality rate was 5.3% and the blood glucose level
was 453.5+127 mg/dl. The mortality rate was found to
be higher than the general mortality rates in patients
admitted to the ED, but lower than patients with severe
hyperglycemia. The mortality rate found in the present
study falls between the range cited in the literature.

In addition, Guo et al. found that low blood pressure,
low hemoglobin, respiratory rate, WBC, neutrophil
count, CRP, urea, and creatinine levels were associated
with an increase in mortality rates and more prone to
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sepsis.3 In the present study, similar results to those of
the study by Guo et al. were obtained. However, in this
study, in addition to the variables mentioned above,
we found that low pH and HCOg3, high AST, ALT, LDH
were associated with an increase in mortality rates.

This study is important in terms of evaluating prognostic
factors in hyperglycemic patients admitted to the
ED during the COVID-19 pandemic. One of the
strengths of this study is the fact that vital signs and
hematological variables as well as blood gases and
biochemical markers were examined in moderately
hyperglycemic patients during the COVID-19 period.
The limitations of the present study are that it is a single-
center, retrospective study and short-term results are
monitored. Therefore, it is difficult to extrapolate its
conclusions to the general population.

In addition to the fact that hyperglycemia is a risk
factor in moderately severe hyperglycemic patients
during the COVID-19 pandemic period, especially in
patients who were hospitalized or died during their
follow-up, worsening of vital signs and blood gas
values, low GFR, high creatinine and AST. We should
emphasize that anincrease in LDH values, an increase
in WBC, an increase in neutrophils, and a decrease
in lymphocyte, hemoglobin and hematocrit values
negatively affect the prognosis, and clinicians should
follow these parameters closely while following up the
patients. However, long-term follow-up studies are
needed due to the evaluation of short-term results.

Conflict of Interest
No conflict of interest was declared by the authors.
Avuthorship Contribution

Idea/Hypothesis: ZK, DG,SME Design: : ZK,DG,SME Data
collection/Data processing: ZK,DG,SME Data Analysis:
: ZK,DG,SME Preparation of the article: ZK,DG,SME

Financial Disclosure
No financial support
References

1. Stojanovic M, Cvetanovic G, Andelkovic- Apostolovic M, et
al. Impact of Socio-demographic Characteristics and Long-term
Complications on Quality of Life in Patients with Diabetes Mellitus.
Central European Journal of Public Health (CEJPH). 2018; 2(2):104-110.

2.McCoy RG, Galindo RJ, Swarna KS et al. Sociodemographic, Clinical,
and Treatment-Related Factors Associated With Hyperglycemic Crises
Among Adults With Type 1 or Type 2 Diabetes in the US From 2014 to
2020. JAMA Network Open. 2021;1:4(%):1-17.

3.Guo YW, Wu TE, Chen HS. Prognostic factors of mortality among
pafients with severe hyperglycemia. The American Journal of
Managed Care. 2015;1:21(1):9-22.

4.Hartmann-Boyce J, Rees K, Perring JC, et al. Risks of and From SARS-
CoV-2 Infection and COVID-19 in People With Diabetes: A Systematic
Review of Reviews. Diabetes Care 2021; 44:2790.

5.Anthanont P, Khawcharoenporn T, Tharavanij T. Incidences and
outcomes of hyperglycemic crises: a 5-year study in a tertiary care
center in Thailand. Journal of Medical Association of Thailand.
2012;95(8): 995-1002.

597

6.Capes SE, Hunt D, Malmberg K et al. Stress hyperglycaemia and
increased risk of death after myocardial infarction in patients with and
without diabetes: a systematic overview. Lancet. 2000;355(9206):773-
778.

7.Terlecki M, Bednarek A, Kaweckao-Jaszcz K et al. Acute
hyperglycaemia and inflammation in patients with ST segment
elevation myocardial infarction. Kardiologia Polska. 2013;71(3):260-
267.

8.Kitabchi AE, Umpierrez GE, Miles JM et al. Hyperglycemic crises in
adult patients with diabetes. Diabetes Care. 2009;32(7):1335-1343.

9.Jin YH, Cai L, Cheng ZS, et al. A rapid advice guideline for the
diagnosis and treatment of 2019 novel coronavirus (201901NnCoV)
infected pneumonia (standard version). Military Medical Research.
2020;7: 4:1-23.

10.Van Houten HK, O'Connor PJ, Umpierrez GE et al. Most Frequent
Reasons for Emergency Department Visits, 2018. This Healthcare Cost
and Ufilization Project (HCUP), Agency for Healthcare Research and
Quality. December, 2021;1-15.

11.Alatas OD; Goékcek K. Comparison of Patients Applying to the
Emergency Service during the Pandemic Period and the Pre-
Pandemic Period. Medical Journal of Mugla Sitki Kogman University
2021;8(3):195-198.

12.Cagatay A. Investigation of Case Mortality Rates in Patients
Diagnosed with Covid-19 Admitted to the Emergency Department
(Example of a State Hospital in Turkey). GimUshane University Journal
of Health Sciences. 2022;11 (1):1-10.

13.Hong SI, Kim JS, Kim,YJ, et al. Characteristics of Patients Who Visited
Emergency Department: A Nationwide Population-Based Study in
South Korea (2016-2018). International Journal of Environmental
Research and Public Health. 2022;19(14): 8578:1-13.

14.Aslan N, Guner N G, Durmus E, G et al. Review of Patients who are
Hospitalized by Emergency Medicine Specialist. Anatolian Journal of
Emergency Medicine. 2021:4(3): 96-101.

15.Pepper DJ, Levitt NS, Cleary S, et al. Hyperglycaemic emergency
admissions to a secondary-level hospital-an unnecessary financial
burden. Journal of Endocrinolohy, Mtabolism and Diabetes of South
Africa. 2007;97(10): 963-967.

16.Mbugua P K, Otieno CF, Kayima CF, et al. Diabetic ketoacidosis:
clinical presentation and precipitating factors at Kenyatta National
Hospital, Nairobi. East African Medical Journal. 2005 ;82(12): 191-196.

17.Desse Tigestu A, Tesfahun C.E. and Esayas K.G. Predictors and
freatment outcome of hyperglycemic emergencies aft Jimma
University Specialized Hospital, southwest Ethiopia. BioMedCentral
(BMC) Research Notes. 2015; 8:553:1-8.

18.0gbera AO, Awobusuyi J, Unachukwu C, et al. Clinical features,
predictive factors and outcome of hyperglyaemic emergencies in
a developing country. BioMedCentral (BMC) Endocrine Disorders.
2009:9:9:1-5.

19.Andrew E. Clinical profile and outcomes of adult patients with
hyperglycemic emergencies managed at a tertiary care hospital in
Nigeria. Nigerian Medical Journal. 2012;53(3):121-125.

20.Basu A, Close CF, Jenkins D,et al. Persisting mortality in diabetic
ketoacidosis. Diabetic Medicine 1993;10:282-284.

21.Maclsaac RJ, Lee LY, McNeil KJ, et al. Influence of age on the
presentation and outcome of acidotic and hyperosmolar diabetic
emergencies. Internal Medicine Journal. 2002;32 (8):379-385.

22.Cheung NW, Li S, Ma G et al. The relationship between admission
blood glucose levels and hospital mortality. Diabetologia,
2008;51(6):952-955.



	Factors Affecting COVID-19 Vaccine Confidence and Prevalence of Post-COVID Syndrome

