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Abstract

Incidence of hypoglycemia in Diabetic Mellitus patients in Pattananikom Hospital

Wichayada Dachoviboonl, Ramita Assavapisitkuf, Wisit Kaewpu‘t2

"Medical cadet, Phramongkutklao College of Medicine, Bangkok, Thailand
2Department of Military and Community Medicine, Phramongkutklao College of Medicine,
Bangkok, Thailand

Hypoglycemia is a true medical emergency which requires prompt recognition and
treatment to prevent organ and brain damage. This study aims to find out the incidence of
hyposlycemia and association factors for providing guidance to health care providers to
safely and effectively assist the diabetic patients. A retrospective cohort study was collected
from secondary data from Pattananikom hospital data base. A total of 1155 Thai diabetes
participants aged 35 years or older in 2019 were included in the study. Descriptive statistics
were used to analyze demographic data. Logistic regression was performed to determine the
associated factors of hyposlycemia. Factors with p-value less than 0.05 were considered
statistically significant. The incidence of hypoglycemia (DTX < 70 mg/d) was 4 %.
Hyposglycemia was associated with chronic kidney disease (OR: 0.04, p-value < 0.01), history
of peripheral artery disease (39.22, < 0.01), regular insulin usage (0.03, < 0.01), and LDL equal
to 100 mg/dl and above (0.15, 0.02). However, futher studies could provide informative

insights on causal relationship of factors related to hypoglycemia.

Keywords: Diabetes Mellitus, Hypoglycemia, Thailand, Pattanatikom hospital, Incidence
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Manuscript

Incidence of hypoglycemia in Diabetic Mellitus patients in Pattananikom Hospital
Introduction

Diabetes is a chronic disease that requires continuous medical care and patient self-
management education to prevent acute complications and reduce the risk of long-term
complications .The prevalence of diabetes has reached epidemic proportions in most
populations. According to the UN World Health Organization (WHO) more than 220 million
people worldwide have diabetes, from which more than 70% live in low- and middle
income countries. It is expected that the number of diabetic subjects grows to 366 million
by 2030, a figure that is more than twice the number in 2000. Epidemiologic evidences
suggest that unless effective preventive measures are implemented the global prevalence
will continue to rise.

The overall objective of type 2 diabetes’s management is to achieve and maintain
blood glucose control and reduce the risk of long-term complications. Many studies have
shown that modern management with intensive glycemic control can limit, delayed or even
prevent the chronic complications of diabetes. However this intensive diabetes treatment
could be associated with an increased risk of hypoglycemia, particularly in patients with type
1 diabetes mellitus and patients with longstanding insulin-treated type 2 diabetes mellitus.

Hypoglycemia is a true medical emergency which requires prompt recognition and
treatment to prevent organ and brain damage. The spectrum of symptoms depends on

duration and severity of hypoglycemia and varied from autonomic activation to behavioral



changes to altered cognitive function to seizures or coma. The short and long term
complications include neurologic damage, trauma, cardiovascular events and death .Severe
untreated hypoglycemia can cause a significant economic and personal burden, therefore
identification and prevention of hypoglycemia can reduce diabetes burden by prevention of
hypoglycemia complications.

In this review we will discuss the main risk factors and adverse clinical outcomes and
try to provide guidance to health care providers to safely and effectively assist the diabetic

patients.

Method

A retrospective cohort study was collected from secondary data from Pattananikom
hospital data base. Sample population were Thai patients aged from 35 years who had been
diagnosed with diabetes by a physician before 2019 and had medical records from January
1, 2019 to December 31, 2019 at least 2 visits.

It consisted of general information such as gender, age, weight, height, waist
circumferences, duration of diabetes mellitus, underlying disease (hypertension,
dyslipidemia, and chronic kidney disease), comorbidities (history of coronary artery disease,
cerebrovascular disease, and peripheral artery disease) and laboratory results such as values
of fasting blood glucose, HbA1C, creatinine, eGFR and LDL. Body mass index (BMI) was
calculated as weight in kilograms divided by height in meters squared. BMI was divided into
4 categories: underweight BMI < 18.5 0 kg/m?, normal range BMI 18.5-24.9 kg/m?, Overweight

BMI > 25.0 kg¢/m?, and Obese BMI > 30.0 kg¢/m?. eGFR was divided into 5 categories: CKD



stage 1 (= 90), CKD stage 2 (60 - 89), CKD stage 3a (45 — 59), CKD stage 3b (30 - 45), CKD
stage 4 (15 - 29), and CKD stage 5 (< 15).

Data were entered into SPSS software version 22.0 for analysis. Descriptive statistics
was used to report demographic data and prevalence of hypoglycemia. Logistic regression
analysis was then conducted to find associations between factors and hypoglycemia.

Result

The incidence of hypoglycemia in diabetic mellitus patients in Pattananikom hospital
was 4 %. The participants were 58.2 % male, with most participants age between 50-64
years old. Binary logistic regression analysis showed associations between factors and
hyposglycemia. Female were 3 times more likely to be hypoglycemia compared to male
(95% Cl = 1.60 -5.63, p-value < 0.01). Age group of 65 - 79 years old were 11.64 times
more likely to be hypoglycemia compared to age group of 35-49 years old (95% Cl = 2.71 -
50.05, p-value < 0.01). Age 80 years old and above were 26.44 times more likely to be
hypoglycemia compared to age group of 35-49 years old (95% CI = 5.40 - 129.50, p-value <
0.01). Current smoker were 2.66 times more likely to be hypoglycemia compared to those
who never smoke (95% Cl = 1.15 - 6.17, p-value = 0.03). Participants with chronic kidney
disease comorbidity were 0.16 times more likely to be hypoglycemia compared to those
without (95% CI = 0.09 - 0.29, p-value < 0.01). Participants with history of cerebrovascular
disease were 6.96 times more likely to be hypoglycemia compared to those without (95% Cl
= 1.87 - 25.87, p-value = 0.02). Participants with history of peripheral artery disease were
13.36 times more likely to be hypoglycemia compared to those without (95% Cl = 6.36 -

28.04, p-value < 0.01). Participants who used metformin drug were 2.61 times more likely to
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be hypoglycemia compared to those didn’t (95% Cl = 1.42 -  4.81, p-value = 0.01).
Participants who used mixtard insulin were 0.40 times more likely to be hypoglycemia
compared to those didn’t (95% Cl = 0.20 - 0.77, p-value = 0.01). Participants who used
regular insulin were 0.35 times more likely to be hypoglycemia compared to those didn’t
(95% ClI = 0.19 - 0.65, p-value < 0.01). BMI below 18.5 kg/m? were 3.68 times more likely to
be hypoglycemia compared to BMI group of 18.5-24.9 kg/m? (95% Cl = 1.49 - 9.11, p-value =
0.01).

Fasting blood glucose equal to 130 mg/dl and above were 2.36 times more likely to
be hypoglycemia compared to fasting blood glucose lower than 130 mg/dl (95% CI = 1.22 -
4.54, p-value = 0.01). HbA1C equal to 7 percents and above were 2.81 times more likely to
be hypoglycemia compared to HbA1C lower than 7 percents (95% Cl = 1.24 - 6.35, p-value =
0.01). Creatinine more than 1.2 mg/dl were 2.37 times more likely to be hypoglycemia
compared to creatinine in range 0.6-1.2 mg/dl (95% Cl = 1.22 - 4.59, p-value = 0.01). eGFR
group of 45-59 ml/min/ 1.73 m? were 5.53 times more likely to be hypoglycemia compared
to eGFR 90 ml/min/ 1.73 m? and above (95% Cl = 2.29 - 13.37, p-value < 0.01). eGFR group
of 30-44 mUmin/ 1.73 m? were 9.54 times more likely to be hypoglycemia compared to
eGFR 90 mU/min/ 1.73 m? and above (95% Cl = 3.65 - 24.90, p-value < 0.01). eGFR group of
15-29 mU/min/ 1.73 m? were 13.41 times more likely to be hypoglycemia compared to eGFR
90 ml/min/ 1.73 m2 and above (95% CI = 2.55 - 70.55, p-value < 0.01). eGFR less than 15
mU/min/ 1.73 m? were 53.64 times more likely to be hypoglycemia compared to eGFR 90

mU/min/ 1.73 m2? and above (95% Cl = 6.91 - 416.10, p-value < 0.01). LDL less than 100



mg/dl were 3.79 times more likely to be hypoglycemia compared to LDL equal to 100 mg/dl
and above (95% Cl = 1.21 - 11.84, p-value = 0.02)

Multiple logistic regression: Forward (LR) adjusted for age, gender, smoking status,
comorbidities, diabetes drug, BMI and laboratory was explored. We found that participants
with chronic kidney disease comorbidity were 0.04 times more likely to be hypoglycemia
compared to those without (95% CI = 0.01-0.19, p-value < 0.01). Participants with history of
peripheral artery disease were 39.22 times more likely to be hypoglycemia compared to
those without (95% Cl = 7.40-207.88, p-value < 0.01). Participants who used regular insulin
were 0.03 times more likely to be hypoglycemia compared to those didn’t (95% CI = 0.00 -
0.35, p-value < 0.01). Last, LDL equal to 100 mg/dl and above were 0.15 times more likely
to be hypoglycemia compared to LDL less than 100 mg/dl (95% Cl = 0.03 - 0.71, p-value =

0.02).

Discussion

The incidence of hypoglycemia requiring treatment at Phatthananikom Hospital in
2019 was 4 percents of the diabetics diagnosed before 2019 which was lower than incidence
of whole county. This is because the rural lifestyle has a sweet diet and seasonal fruit such
as longan. Most participants were 58.2 percents male, with most participants aged between
50-64 years old.

In the case of having history of peripheral artery disease could be related to
hypoglycemia via uncontrolled diabetes cause unstable blood sugar level.

It came out that people with chronic kidney disease and those with LDL equal or

more than 100 milligcrams per deciliter had less chance to develop hypoglycemia. This result

BN



was against the theory that abnormal kidney function will reduce the excretion of diabetes
drugs in the bloodstream which caused a longer effect of drusg.

Conclusion

This study suggested an association of comorbidities (i.e. chronic kidney disease, and
history of peripheral artery disease) and hypoglycemia that could be utilized as a part of
managements in diabetic mellitus patients with said comorbidities. And the association of
regular insulin usage and hyposglycemia might be utilized for treatment diabetes. However,
futher studies could provide informative insights on causal relationship of factors related to

hypoglycemia.
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- JayaniiumsAndnsgizgnaundilsmenua weldlunisnaunuiimuinsshwsely
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UNN 4 Wan1SANE

4.1 dayaniluvasiedeuszunsiUaslsauminu

meg1ausznsiUlglsauvululsameruiaimuniag duaeimuniiag Saminanys

[V 7
¥ 1 av o

wuhdigidnsalunuddensdu 1155 au Wunaviesesay 58.2 Wunendeievas 41.8 lageny

wavey 57 U wazdwlnglivseifinliauunisfnidusesas 93.3 fwm151ei 2

9

A15197 2 PTakEnaNwEUsEY NS ALY

N %

LI

AN 483 41.8

B 672 58.2
21y (V)

35-49 240 20.8

50 - 64 624 54.0

65 - 79 247 21.4

> 80 44 3.8

Aade + damﬁ&mwummim 57.55 + 10.62

ffseg 1 (Aenan-Agegn) 55.00
msq‘uqvﬁ'

o 77 6.7

Talay 1078 93.3

Tuduusegnusznnsgiisiummilulsmeuiaiaunday sunewmunliag Jain
= Y W < = = 4 ! Y a [ !
anys nuiddinszeziamsitulsalumvui 5 U dssunnsieaesngulnaingeiu ludiuvedsa
Uszdnda waznnsunsndeuainisaumvusunlu lsannudulaingssevas 79.3 lsaluiuluden

gafovay 93.6 Lsnlnisaiiiovay 84.8 usyiRdulsamlavindensavas 5.8 lsanauilevilavia

WBonSe8aY 1.9 15AVA0nADnaNe9508aY 1.2 lsANaanaanwnddiulatysesay 25.8 @unisiaen
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wualuen metformin $peay 79.5 81 sulfonylurea (glipizide) Soeay 58.4 &1 mixtard insulin Sae

8% 14.1 81 NPH insulin Soway 7.1 wagen regular insulin 5988z 17.8 AIN15199 3

15799 3 anssuansdeyatieiussezainalulsaiumvu lsasw uaslsaunsndau

N %

srozansidulsaumvau

<57 570 49.4

>51 585 50.6
lsannunulaings

Ju 916 79.3

Talu 239 20.7
Lsalufiuluidengs

Ju 1081 93.6

Taifu 74 6.4
Tslnisass

Ju 980 84.8

Tadu 175 15.2
UsgiRdulsamilavnien

i 67 5.8

Taigd 1088 94.2
UseSadulsmndnnidelavaden

il 22 1.9

Taidl 1133 98.1
UsgiRdulsaviaondenauas

X 14 1.2

Taigd 1141 98.8
UsgTRldulsavaonidonunsdiutans

i 298 25.8

Taid 857 74.2
81 Metformin

T4 918 79.5

Talld 237 20.5

12



9197 3 suansdeyaneaiuszezamsdulsaumau 1sasiu uaglsaunsndou (fe)

N %

&1 Sulfonylurea (glipizide)

e 675 58.4

Taila 480 41.6
81 Mixtard insulin

T4 163 14.1

Tafle 992 85.9
81 NPH insulin

e 82 7.1

Tafld 1073 92.9
g1 Regular insulin

4 206 17.8

Tafle 949 82.2

4.2 auin1salvasnnziimaludennn wazdayan1aunyuein

NMIANWATH nutudwudegslsennsgiisiumnululsmeruiaiaun ey

wa ialy

gneiawtag Jaminanys Jgdinisallunisfinnnsdmnaluiensegniosas 4 Aafedu

o087 91.7 wufiuns futhnamedniluadaeglutiniminunafaidusesar 42.5 uazau
auduladinldd (Fosndn 140/90 Hawmsusen) Andudesar 58.8 seduthmaludonndien
pwnsliniadeeyd 141.2 fiadniu/ndans seiuthnaludenavaudi 2-3 Woulidiadeeyi 8.1
Wesiwus diuen creatinine fiAwAuegi 0.9 fadn3u/ndans Jnoglunamiuni uas d1 eGFR 3
Aadvagi 85.1 AndulsalameFessasesd 2 Fwmaai 4

M159% 4 msuanseinisallunsiinangiinnaluifens wastoyamasnyueia

N %

UBUIN. B3 eIn EIRas

il 46 4.0

[Etix 1109 96.0
LHUTOULDT (HURLLAT)

< 90 Tugjang; < 80 Tugnds 410 35.5

> 90 Tugve; > 80 ludmaa 743 64.3

Anady + damﬁmwummgm 91.7 + 13.4

13



M13197 4 MssansgUinisallumsiinnizdinnaluidenst waztayaniauyveils (o)

N %

sfflinanie @lansu/wns)

NN (< 18.5) a4 3.8

Uni (18.5 - 24.9) 491 42.5

Ay (25.0 - 29.9) 404 35.0

97U (2 30) 215 18.6

Aady + ?hul,ﬁmwummgm 26.1+ 6.4
Ausulaiadalndn Hadwnsuson)

< 140 805 69.7

> 140 350 30.3

Anady + dawﬂmwummgm 134.0 + 16.9
Anunulainlaealada @adlunsUson)

<90 874 15.7

> 90 281 24.3

Anady + dudenuunnigiu 79.7 + 27.1
AMusulain @adwnsusen)

SBP < 140 and DBP <90 679 58.8

SBP > 140 or DBP > 90 476 41.2

[
[y o

SEAULIPNALULABANEIBADINNS (AANSU/WTANT)

< 130
> 130

mean = S.D.

554 a8
597 51.7
1412 + 47.7

SEAUUNIPNALULEDAALANTIG 2-3 1HoU (lWaThuud)

<70
>7.0
mean = S.D.
Creatinine (1a8n3u/n@anT)
< 0.6
06-12
>1.2

mean = S.D.

367 31.8
734 63.5
8.1+22
137 11.9
833 72.1
184 159
0.9+0.5




M13197 4 MssansgUinisallumsiinnizdinnaluidenst waztayaniauyveils (o)

N %

a

BMINN5NTB9VRLELVD9e (Radans/u1¥/1.73 A1519URS)

TsAlaesyeed 1 (= 90) 601 52
Tsalaneszesdi 2 (60 - 89) 379 328
TsAlaneseasdi 3a (45 - 59) 107 9.3
Tsalaeszesii 3b (30 - 45) 53 4.6
Tsalsneszesd 4 (15 - 29) 10 0.9
Tsalaneszesii 5 (< 15) 4 0.3
mean + S.D. 85.1 =224

LDL (HadnSu/waTans)

< 100 134 11.6
> 100 134 11.6
mean = S.D. 102.4 + 31.6

4.3 UadedunusvainiziinaludaanilugUqelsaiuinau

dufuiladeduiusdoninianizthmalueadlugielsaumu ievhnsinsei
N9adAn28 binary logistic regression WUUUAILUTLAY? W'U';"]wazujqﬁiamal,ﬁ@mawfwmaiu
FondnunnniinaYe 3.00 W (95% Cl = 1.60 - 5.63, p-value < 0.01) nguey 65 - 79 Villena
Annmzinaludend 11,64 wh ieifleufungueny 35-49 T (95% CI = 2.71 - 50.05, p-value
< 0.01) nguogeus 80 TulU Tonaiianmzihmaludens 26.44 wih Welfisuiunduony 35-

49 Y (95% CI = 5.40 - 129.50, p-value < 0.01) fffiguyniilonmaiinninztinnaludend 2.66 i

Y 9

a

Softeurugilalldguuvd (95% Cl = 1.15 - 6.17, p-value = 0.03) fllsadszdrdudulsalazesed

)

Tomainnniziimaludendn 0.16 win Weidisududilidulsalaizess (95% Cl = 0.09 - 0.29, p-

[

value < 0.01) fiusziRdulsanasnidanaussiiloniainn1ziinaluldensi 6.96 iilaiieuius

Y

flfiuseRdulsanaandenaued (95% Cl = 1.87 - 25.87, p-value = 0.02)) fusziRidulsavasn

= [

Weauadudaneilontainnnsdinaluiensn 13.36 windewieuiugnliidvsyinidulsavasn
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\FoauasdIutans (95% Cl = 6.36 - 28.04, p-value < 0.01) fillden Metformin floniainaie
dnaludons 2.61 LViWLﬁ@LﬁﬁJUﬁUQjﬁlﬂ%m Metformin (95% Cl = 1.42 - 4.81, p-value = 0.01)
fildfon Mixtard insulin® Slemainn1aztinaludend 0.40 windeifioutugitlalden Mixtard
insulin (95% CI = 0.20 - 0.77, p-value = 0.01) §illden Regular insulin enaAnamzinaly
Fone 0.35 windlewieuiugitlallden Regular insulin (95% CI = 0.19 - 0.65, p-value < 0.01) il

dafunanetiosndn 185 fenadnnmzinaludend 3.68 widlaisusugiifduiianoey
Tugaeiaus 18.5 89 24.9 (95% CI = 1.49 - 9.11, p-value = 0.01) ﬁﬁﬁﬂ’]?ﬂﬁﬂiaﬁml@LLE]ﬁIG]ﬁﬂ(%ﬂLLGi
90 fadmsUseniuluiloniainanizthaaludons 037 whillesudugiidauduladala

wealndationndt 90 fadwnsUsen (95% Cl = 0.14-0.94, p-value = 0.03) §iilszAuthmaluidon

P890ADIMNTAILE 130 Taansu/waanstuluiilanainniiziianaluldansi 2.36 windlawiguiu

>°

INilszaudmalulfonaiene i Tuesni 130 Jadniu/wn@ans (95% Cl = 1.22 - 4.54, p-value

Y

1%
[y

0.01) gfisgavinmalufenazautie 2-3 Wouass 7 Wesiwuavuluiiloniainniziinialy

\Honen 2.81 wihndlaiguiugnilszauinalufenasauyia 2-3 weutesnin 7 wWesiwun (95% Cl

- 1.24 - 6.35, p-value = 0.01) §fiflAn creatinine 11031 1.2 fladn3u/ndans Tlematfinanie

yaa 1

enaluidensn 2.37 Winilewiguiugiilan creatinine aglutae 0.6 1 1.2 TadnTu/indans (95%

Y

[y

Cl = 1.22 - 4.59, p-value = 0.01) ) {iiAdnsnsnsesveadevasinoglugie 45 fa 59 faddns/

dze

wi/1.73 mans dlemafinnazimaludend 553 whidledeufudiifiadnininseves
Bovosladaus 90 fadans/uni/1.73 msaunstuld (95% Cl = 2.29 — 13.37, p-value < 0.01))
Jislidnsnisnsesveadeveslnoglurag 45 8959  Tadans/unii/173 maues flenain
amztaludend 553 widefeufulfifiadnsmansesendevediaduue 90 T08an/

un#i/1.73 msamstuly (95% CI = 2.29 - 13.37, p-value < 0.01) Fiiflsnsnisnsesveade

vodlpoglutae 45 89 59 Taddns/unil/1.73 ansrauns Tlenmaianngidinialudens 5.53 Wi
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Waileuiugnilednsinisnsesvesdeveslansus 90 dadans/wni/1.73 msrawasduly (95% Cl

a1 o

= 2.29 - 13.37, p-value < 0.01) ) gndednsinisnsesvendevedlnegluye 30 fs 45 Uaddns/

[y

a a a H a ° oA A o vaa
WI/1.73 ans1ans dlenafinniziianaluidondt 9.54 winllewleufugniA1gnsIn1nsesves
Feovadladaws 90 Tadans/u1il/1.73 as1awmstuly (95% CI = 3.65 - 24.90, p-value < 0.01) ¢

nilendnsinsnsesveudevedlaagluyie 15 81 29 faddns/unil/1.73 asruuns dlenaiinnie

[y

3 = ° = | vaa 1 o = o i A aa
u’]ﬁ]']aiut,aaﬂmq 13.41 sy ‘UQ‘V]QJV’]']@G]T]ﬂqiﬂiaﬂsﬂauﬁ&ls{]@ﬂl@]@ﬁ%m 90 uagans/

Aa 1w

WI/1.73 as1aunsvuly (95% Cl = 2.55 — 70.55, p-value < 0.01) gflA18nsIN13nT0IURNde

¥

votlmagluyietesndt 15 faddns/wni/1.73 ars1amas dlemafianzianaludens 53.64

yaa 1w =

WidlaeunuaNiA19nsIN1SNTaUaRdsvadlnfiws 90 Tadans/uni/1.73 ansraunstuld (95%

Y

Cl = 691 - 416.10, p-value < 0.01) LLﬂZESdeIﬁﬁ’] LDL %eoun31 100 Hadnsu/indans dlonaie
amzthnaludens 3.79 windlewflsufugiiden LDL saud 100 fadniu/n@ansiuly (95% CI =
1.21 - 11.84, p-value = 0.02) fam579l 5

AT 5 ATIEAINITILATIERANLELNUSALUSARIUITaTERANS 9 AONITHIUBUTN.AI8I50Y

AMzUInNaluEenen

Jnnmwhenaly Lifanziianalu Crude

Fons Fons odds ratio P pvalue

LW

A8 15(2.2) 657 (97.8) 1

TN 31 (6.4) 452 (93.6) 3.00 1.60 - 5.63 < 0.01
91y (@)

35-49 2(0.8) 238 (99.2) 1

50 - 64 14 (2.2) 610 (97.8) 2.73 0.62 -12.11 0.19

65 -179 22 (8.9) 225(91.1) 11.64 2.71 - 50.05 < 0.01

> 80 8 (18.2) 36 (81.8) 26.44 5.40 - 129.50 < 0.01
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51991 5 MTNUEAINTIATIERANUALRUSHILUSADI19ITaTEA 9 AONITUIUBUTN.AILITINE

Yranaluaennn (so)

fnmzhealy  Bidanshealy  Crude
Fons Fensh odds ratio P prvalue
syeznansiulsaumnu
<59 16 (2.8) 554 (97.2) 1
> 5% 30 (5.1) 555 (94.9) 1.87 1.01 - 3.47 0.05
MTEUYY3
gu 7(9.1) 70 (90.9) 2.66 1.15-6.17 0.03
lalgu 39 (3.6) 1039 (96.4) 1
lsamnudulafings
WJu 37 (4.0) 879 (96.0) 1.08 0.51-2.26 0.85
Tain8u 9(3.8) 230 (96.2) 1
Isaluduludengs
WHu 42 (3.9) 1039 (96.1) 0.71 0.25-2.03 0.53
TaiiTu 4 (5.4) 70 (94.6) 1
Tselaass
WHu 23 (2.3) 957 (97.7) 0.16 0.09 - 0.29 < 0.01
ToiiTu 23 (13.1) 152 (86.94) 1
UseiRdulsaiilavniden
X 5(7.5) 62 (92.5) 2.06 0.79 - 5.40 0.18
ety 41 (3.8) 1047 (96.2) 1
UseSadulsandmnilewilavniden
X 0(0) 22 (100) 1.04 1.03 - 1.06 1
il 46 (4.1) 1087 (95.9) 1
UsgiRdulsaviaonidenaias
3 3(21.4) 11 (78.6) 6.96 1.87 - 25.87 0.02
il 43 (3.8) 1098 (96.0) 1
UsgiRdulsavaenidenunsdiutany
Y 37 (12.4) 261 (87.6) 13.36 6.36 - 28.04 < 0.01
Taigl 9 (1.1) 848 (98.9) 1

18



A9199 5 MITNUEAINITIATIZRANNFURUSHILUSIAEI909U98619 9] ABNITUTUDUIN.AIYLTBS

AMzUIAalEenm (7o)

famehaaly Bifansdealy Crude
Hons Fonm odds ratio P prvalue
81 Metformin
14 18 (7.6) 219 (92.4) 2.61 1.42 -4.81 0.01
Talld 28 (3.1) 890 (96.9) 1
&1 Sulfonylurea (glipizide)
14 18 (3.8) 462 (96.3) 0.9 0.49 - 1.65 0.73
Talld 28 (4.1) 647 (95.9) 1
81 Mixtard insulin
T4 33 (3.3) 959 (96.7) 0.4 0.20 - 0.77 0.01
Talld 13 (8.0) 150 (92.0) 1
81 NPH insulin
e 41 (3.8) 1032 (96.2) 0.61 0.24 - 1.59 0.37
Talld 5(6.1) 77 (93.9) 1
81 Regular insulin
Taf 29 (3.1) 920 (96.9) 0.35 0.19 - 0.65 <0.01
Talld 17 (8.3) 189 (91.7) 1
LEUTOUDT (WURLLAT)
< 90 lugwe
< 80 i 18 (4.4) 392 (95.6) 1.22 0.66 - 2.24 0.53
> 90 lugwe
+ 80 i 27 (3.6) 716 (96.4) 1
putinaniy (Alansu/ne2)
> 30 4(1.9) 211 (98.1) 0.37 0.13 - 1.08 0.07
25.0 - 29.9 10 (2.5) 394 (97.5) 0.49 0.23 - 1.05 0.07
18.5 - 24.9 24 (4.9) 467 (95.1) 1
<185 7 (15.9) 37 (84.1) 3.68 1.49 - 9.11 0.01
Anuaulaindalnan Waawnsusen)
< 140 27 (3.4) 778 (96.6) 1
> 140 19 (5.4) 331 (94.6) 1.65 0.91 - 3.02 0.10
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A9199 5 MITNUEAINITIATIZRANNFURUSHILUSIAEI909U98619 9] ABNITUTUDUIN.AIYLTBS

AMzUIAalEenm (7o)

fnmzhealy  Bidanshealy  Crude
Fons Fensh odds ratio P prvalue
Anunulainlauealada Hadnslson)
<90 a1 (4.7) 833 (95.3) 1
> 90 5(1.8) 276 (98.2) 0.37 0.14-0.91 0.03
Ausulain {admnsusen)
SBP < 140
26 (3.8) 653 (96.2) 1
ey DBP < 90
SBP > 140
- 20 (4.2) 456 (95.8) 1.1 0.61 - 2.00 0.75
1199 DBP > 90
sefuthaaludenndionewns Gaantu/ndans)
< 130 13 (2.3) 541 (97.7) 1
> 130 32 (5.4) 565 (94.6) 2.36 1.22 - 4.54 0.01
syuthaaludonazautas 2-3 ey (Wosious)
<70 7(1.9) 360 (98.1) 1
> 7.0 38 (5.2) 696 (94.8) 2.81 1.24 - 6.35 0.01
Creatinine (Ladn3u/1n@ans)
< 0.6 3(2.2) 134 (97.8) 0.64 0.19 - 2.15 0.47
06-12 28 (3.4) 805 (96.6) 1
> 1.2 14 (7.6) 170 (92.4) 2.37 1.22 - 4.59 0.01
dnTIN1INsoeudsuasle Hadans/u1i/1.73 m1519mns)
> 90 11 (1.8) 590 (98.2) 1
60 — 89 12 (3.2) 367 (96.8) 1.75 0.77 -4.02 0.18
45 - 59 10 (9.3) 97 (90.7) 5.53 2.29 - 13.37 < 0.01
30 -45 8 (15.1) 45 (84.9) 9.54 3.65-24.90 < 0.01
15-29 2 (20.0) 2 (80.0) 13.41 2.55-70.55 < 0.01
<15 2 (50.0) 2 (50.0) 53.64 6.91 -416.10 < 0.01
LDL ({adn3u/n@ans)
< 100 14 (10.4) 120 (89.6) 3.79 1.21-11.84 0.02
> 100 4 (3.0) 130 (97.0) 1
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v ada o oA

WerhUadenttvezdAyneads wiseneulitluuzdfgyneans p-value < 0.05 siudstlade

[
U 3 o

PUNITNUNIUITIUNTTULAIINLANUFUNUSADN1ILUIAA L ULADAMN U1E519luAaLNeIUade

v

ussanzdmaluiiens Weriuauladudu 9 du Multiple logistic regression: Forward

ﬁe

(LR) wui fifulsalaFessdlanmainninzthmaludensiiu 0.04 wh ideifteufudilidulse
ln30%3 (95% CI = 0.01-0.19, p-value < 0.01) fhelsamnuiiiussiidulsadudonundn
vaneilomaifnnmzinaludondndu 39.22 wih dedeufudilifivssfmduladudonuns
dquvane (95% Cl = 7.40-207.88, p-value < 0.01) Q"ﬁ”[,%’m Regular insulin flonafnnizinna
Tuidensn 0.03 wihdlawfiouiugitlalden Regular insulin (95% CI = 0.00 - 035, p-value < 0.01)
uazfffidien LDL daus 100 fadndu/ndanstuld flemafinnazinaludend 0.15 whdlediey

U@fﬁﬁh LDL Wownan 100 Aadnsu/wn@ans (95% Cl = 0.03 - 0.71, p-value = 0.02) Famn51991 6

M3 6 MITNMERINITIRTERANuduiusuuunmUadevesladesing 4 don1suiueuIn.AmEes

AMzUInNaluEeneN

Inmeaaly ldfangdwialy Adjusted

. . 95% Cl p-value
LDARN LDARN odds ratio
Tselaseds
WHu 23 (2.3) 957 (97.7) 0.04 0.01 -0.19 < 0.01
TaiiTu 23 (13.1) 152 (86.94) 1
UseiRdulsaduienunsdiutany
a 37 (12.4) 261 (87.6) 39.22 7.40 - 207.88 < 0.01
Bty 9(1.1) 848 (98.9) 1
81 Regular insulin
T 29 (3.1) 920 (96.9) 0.03 0.00 - 0.35 <0.01
Tailef 17 (8.3) 189 (91.7) 1
syfuthmaludonndionems @aantu/ndans)
< 130 13 (2.3) 541 (97.7) 1
> 130 32 (5.4) 565 (94.6) 5.66 1.03 - 31.24 0.05
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M19197 6 MIFIEAINITIATIZANNFNTUSLUUNYTaTevetdadusng o FansnueuIH.AI8ITeq

91; I 5 1
ANMzUIRalULEoAsN ()

Inmezdaly lddangidwmialy Adjusted

Fons Fons odds ratio e prvalue
sysuthmaludonazautas 2-3 Weu (Wosious)
<70 7(1.9) 360 (98.1) 1
>7.0 38 (5.2) 696 (94.8) 4.91 0.96 - 25.01 0.06
LDL (1adn3u/n@ans)
< 100 14 (10.4) 120 (89.6) 1
> 100 4 (3.0) 130 (97.0) 0.15 0.03-0.71 0.02

*Multiple logistic regression: Forward (LR) adjusted for age, gender, comorbidities, smoking

status, diabetes drugs usage, BMI, and laboratory
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unil 5 adueuazasUNa

5.1 anUsiena

1%

wa ¢ a o & o v Y o o o a =
Q‘U ﬂ']imﬂ']il,ﬂ@ﬂqqguq(ﬂanULa@@mquaﬂLGU']TUﬂ']iiﬂ@']lﬁ\‘iWEJ']U']aW@Ju’]u@lﬂu‘u 2562

v {

oA v Y Y N aa = = wa Ls a
NWUIHANUNINUTDYRE 4 GU’ENQU’JEJIiﬂLU'TVi’J']u‘VIQﬂ'Ju‘\]QEJﬂ@‘U‘U 2562 991 URANITUNITIARNIIG

9

imaluidessitdesninguinisainsiinnnedinaludoniiveslseynsviausema Matliiadann

n1safiuginvesnuluruuniingAnssun1siuemsiaeut e uwaslinaldniugg il

LY

guAnsalnsiansiinaludonlulsennsnauiitesas wazoenInMsINYeaUsEwme

' 1% '
v v fw

o [ (% 1 a a o & o = 1% = 1 [ dy (%
dwsutladedng o AduRusAunsiianziimaludenn delaun dlsasundulsalaiess
= va ¥ = 1 = ¥ . . |
Huszindulsadudeniasdiutaiy dnslden Regular insulin wazan LDL
vl

dmsuladuiseansilsaraudulsalagesnansideasleonuridniilsalagess wazdn

Y

1%
Y

A1 LDL Asuel 100 Hadnsu/ndanstuld dleniminnnzuinialuidensuinndn ddaiungud
a o a a o g v ) = = £ X o qw
Tmsvihawresleniiaunid aviilinistuenumnulunssuaiienanas e13aeangnsuuy vili
= a s = 6 a 1 & v vy 1 1% Y o w &
flen1ainn1izuinaludendn Andndunaninnisitadeyauiliasu setedninvesnisdy
Tsaneruaguau Iskildnnauninisnividennsianisvinaurests wagen LOL saufugUaglugusy
Lildsumsshwnlsameruiawiaden Mliuseialsauseddanseyeglugiuteyalsmeiuialyl
ATUNIY

) N = v P v A | a ¢

drunsalinisiinnezunsndou lundnanfdsadutonunsdiudaly 3NRaN1TILATIER

! = a S A 5 | va i va & £ A ! = a !

wud Penmainnngimaludesmunnigilidvse dulsaduionwasdinans F@niinig
A a 1% = 1 i % a v 1% . .
Minnzwnsngeau wansivimuaulsaumulalis wazaavinen1sigUaglden regular insulin

NMsAnwnuIEleniainnsiimaludesndesniidldlde reqular insulin n1580NANT

994 regular insulin {WukuUsTEZE (short acting) agliunu 6 fiv 8 Faluandsdn lnwazlideda

[
A o

Aouilon1ns 30 wiil 91nnsNREININazeengns waveangusliuuuntn auldiduilonails v
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Tgnlieglusmewiu gienlderiifeaunsanuseduiiaialudenlad lonafinaiziinialy

LABANNILDEAY
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