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ABSTRACT
BACKGROUND: During the COVID-19 pandemic, many patients were diagnosed with diabetes after COVID-19

infection.

OBJECTIVE: To study the incidence of new-onset diabetes after COVID-19 infection in Bangchak Hospital.
METHODS: This study was a retrospective analytic study. The population of the study consisted of 601 persons
with COVID-19 infection who were admitted to Bangchak Hospital as non-diabetes patients from March 1, 2021
to September 30, 2022, and had their blood tested for fasting plasma glucose or HbA1c levels within 3 months
after infection in order to monitor the occurrence of diabetes and analyze the factors involved with diabetes.
RESULTS: Regarding the 601 COVID-19 patients, 64.6% were female, and the mean age was 60.5+18.7 years
old. The incidence of new-onset diabetes was 63 cases (10.5%), while non-diabetes patients accounted for 538
cases (89.5%). The factors affecting the incidence of diabetes included receiving steroids (COR=5.08, 95%ClI
(2.27-11.36), p<0.001), receiving steroids for more than 14 days (COR=3.46, 95%CI (1.48-8.10), p=0.004),
length of stay for hospitalization of more than 14 days (COR=2.21, 95%ClI, 1.21-4.06, p=0.01), a high initial
random plasma glucose level (COR=1.02, 95%Cl, 1.01-1.03, p=0.003), and high serum creatinine (COR=1.38,
95%Cl, 1.00-1.91, p=0.05), especially among patients receiving steroids (adj OR=4.58, 95%ClI, 2.02-20.36,
p<0.001). These factors were found to be related to diabetes with statistical significance.

CONCLUSIONS: The blood sugar levels of COVID-19 patients should be monitored after infection for observa-
tion of the occurrence of diabetes, especially among people with the risk factors for diabetes.

KEYWORDS: diabetes, steroids, coronavirus disease, COVID-19
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A8 eGFR, estimated Glomerular Filtration Rate; LDH, lactate dehydrogenase AN LT AIndependent t-test, Chi-square test



Vol. 41 No.3 Jul.-Sep. 2024

J Prapokklao Hosp Clin Med Educat Center 315

mstfialsalunwnumendinsaade: an
miﬁﬂmwudwﬁgﬂaﬂﬁLﬁﬂI‘;ﬂmemﬁwmu 63
e (5088210.5) Lm:ﬁ;jﬂmﬁvlmﬁﬂkmmmm
wIu 538 318 (Sasaz 89.5) WATINNNNTANT
é’ﬂﬁmzmaﬂﬁﬁﬂmaa;jﬂmﬁmadﬂ@;u wmwmqmﬁlﬂ
(64.2414.3, 60.0£19.2, p=0.04) M3 lsLENFATOUG
41INN11 14 % (p<0.001) sruzanflaSuen
MAUTaHS (<0.001) TrpziaauenlTININLaLRAY
(13%5.8, 10.5+4.6, p=0.001) 32821 IR 1HAUITINEILNA
NN 14 T4 (p=0.09) svduihana Random plasma
glucose WINIU (118.31£26.7, 109.4+22, p=0.003) LLax
ALad8 eGFR (77.3£26.2, 85.8428.1, p=0.02) 189
E}”ﬂmmjuﬁlﬁﬂsmmmm LLa:ﬂg;uﬁvlajLﬁﬂIm
wmnwmewdsnmsaaelhialalsun 2019 el
Tsanenuna Ianuuanensnuagslugsagnmasiia
(@15797 1)

fasufifiuadanisialsnuiniiu: a9nns

=

AR AU NTNRAANTLAA ITALUIRINT A RES
nsdadaliyalalsun 2019 drwmyianzidaya

wUUGLUTIRA (univariate analysis) WUIANT AU

g1RLA8T08@ (COR=5.08, 95%CI 2.27-11.36,
p<0.001) Teazanf lasuenaidssasaunnnin 14 Tu
(COR=3.46, 95%C| 1.48-8.10, p=0.004) 32821781
#aulIINEILIRNINAIN 14 T (COR=2.21, 95%Cl
1.21-4.06, p=0.01) fN3zAUINIa Random plasma
glucose WsnFUfigs (COR=1.02, 95%Cl 1.01-1.03],
p=0.003) Uazd1 Serum creatinine 11§4 (COR=1.38,
95%Cl 1.00-1.91, p=0.05) fianuFuAusnunsiia
Tsawnninunanainisaaide lasalalsun 2019
adIlne@AYN1Iana wazilodadudinanian
AezRdayanuuaIndInguie (multivariate
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° Y v ' % a [

wan 3 Muds laun msltanadssens srozia
HAUITINELIA UazA LRy Serum creatinine Lila
AuQuanInaveddudsdug udr wuifiiioans
l@suenmfiusesd (adj.OR=4.58, 95%Cl 2.02-20.36,

Aa e o fa a

p<0.001) NHaNUFURUTAVANTIAG ITALIRINUANEY
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1.43 (0.17-12.07) 0.74

Univariate Multivariate
Crude OR (95%Cl) p-value Adjusted OR p-value
(95%Cl)
1.01 (1.00-1.03) 0.10
Reference 1
1.22 (0.72-2.09) 0.46
1.33 (0.78-2.27) 0.30
0.63 (0.36-1.12) 0.11
1.48 (0.88-2.51) 0.14
1.05 (0.61-1.82) 0.86
0.96 (0.40-2.34) 0.93
0.73 (0.17-3.19) 0.68
1.47 (0.59-3.63) 0.41
1.91 (0.81-4.53) 0.41
0 (0.00-1.00) 0.10
0 (0.00-1.00) 0.10
0.95 (0.12-7.61) 0.96
0 (0.00-1.00) 0.10
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A5197 2 mwé’uﬁuﬁ‘szij5ﬂwmfzmaﬂ§ﬁnﬁumﬂﬂﬂsﬂmewu‘l,u;jﬂquTsﬂ@@L%a"La§aIﬂIsuw 2019 (dia)
Univariate Multivariate
ANBULNATRN Crude OR (95%Cl) p-value Adjusted OR p-value
(95%Cl)
anwBuivaseandlanluidsatasninfass: 96 1.27 (0.69-2.32) 0.44
nilfgunsnildeandiau 1.19 (0.65-2.17) 0.58
mslfndudehss 1 (0.00-1.00) 0.10
mIlasunnadosand 5.08 (2.27,11.36) <0.001 4.58 (2.02-20.36) <0.001
srsnanldfunaiesond
JzuzIa 1-14 Tn Reference 1
JTULINNINNT 14 T 2.49 (1.22-5.05) 0.01
UMW ULTINIILNR
UL 1-14 T Reference 1 Reference 1
JTULIANNNT 14 T 2.21 (1.21-4.06) 0.01 1.48 (0.78-2.79) 0.23
52@UvNaNa Random plasma glucose LINTU 1.02 (1.01-1.03) 0.003
msvanuvadla
Serum creatinine 1.38 (1.00-1.91) 0.05 1.33 (0.95-1.87) 0.10
eGFR 0.99 (0.09-1.01) 0.20

Anda: eGFR, estimated Glomerular Filtration Rate
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Lmaﬁﬁﬁudau Lﬁa\‘i’ﬂ’m Angiotensin-converting
enzyme (ACE)-2 receptor G’f;\‘il,ﬂumdl,’ﬂ’nlad SARS-
CoV-2 ananannwuldd Epithelial cells Tuszuums
dumgloudr Sewuladla ssuumoduams uas
Guden (fiedn1sdaizessrinlimAanisud
Endocrine 1La2 Exocrine secretory cells 2a3@uUdats
ﬁwlﬁLﬁﬂnﬂiﬁWmﬂLuﬁwmaﬁﬁwﬁlaﬁuqﬁmadﬁua'au
8119 SARS-CoV-2 famunIanszduldifia Autoim-
mune response §ia Pancreatic beta-cell antigens %d
Lﬂuuﬁﬂuawagmmaamm@;maamnﬁ@kmm
wiusiiafl 1 lasaunguffe Virus-mediated
cytotoxicity ludndaurinliian1anszdu Autoreactive

T lymphocytes lAiAa Autoimmune response

¥ae Beta cells WiAnlsaiunwang Sssansaiiia
Fulddoudrzoznadudaidsszoznanuidon
WEIMIAAGALED wanaNHMsAALTLEIUNELUN
ﬂ%’dEl'arialﬁl,ﬁ@ﬂﬁm:éjuﬂavlnﬂnaagﬁﬁuﬁmmuvl,;i
FUN12131239 S’f%aLﬁ@%uvleﬂu;jﬂaaiiﬂamL%avla%'a
lalsw 2019 wuuguuss lasfianistses Counter-
regulation hormones 8¢ Proinflammatory cytokines
léun IL-6 waz TNF-a ludnumueva9 Cytokine storm
ﬁw‘lﬁﬁmmazéaaugﬁu LLE]ZJ‘]’]’J&&W@]’]NI%L&@@QG
fuwnIlenafsTesd wananTIBann1Iz Cytokine
storm LLazﬁmé’mwmn?xﬂ%%maa;}ﬂ’sﬁﬁﬁﬂamam%a
nnhialalsun 2019 uazdain Diabetogenic drug
agINndndae s‘ﬁaﬁﬂﬁtﬁmm’szﬁwmalm‘éiaaga
iwvl,ﬂﬁa;jﬂaﬁm\‘myﬁﬂawuL‘éya@iaﬂWiLﬂuIsﬂLuw
ey ﬁﬂﬁLﬁuqﬁ'ﬁmmfmadmnﬁﬂkmm
wIuludten famsaaugehialalswn 2019 F9an9
ﬁmm@;mmnﬁmﬁﬂﬁ'sﬁﬁwﬁu SedUT ALY
PMANBULNNIIETIA LTU VIANTEONHNAINNG LAY
MINARIVINIIATAN ﬁ]’]ﬂﬂﬁigﬂﬂ@]ﬁ%ﬁ“ﬂﬂ&tﬁﬂ’]i
wNITEUavadlIa MIDNINGAD MILTUITUZA AT
ﬂ'n%’uﬂizmummiﬁvlsjgﬂﬁaa YMLALIN Y



Vol. 41 No.3 Jul.-Sep. 2024

317

J Prapokklao Hosp Clin Med Educat Center

Cytokine storm 31NM3AALE8 SARS-CoV-2 G9vinlw
- 2 X v
LN@NIILWNNVUV B Inflammatory markers laun CRP,
ESR uaz Leukocyte T21/f9n11e Cellular stress
. oA . o o 9w a 2 X
srdafansdnru i ldmifian TR NI uv g
_ .z 2 X
N3UIUNNT Lipolysis AIBUMIINNAUUY Free fatty
acid 39vhlHifian1azaaBusdn (relative insulin
deficiency) a1aan®
Xoe a = AV v o =
wanaINNiTIdnsdnwIAlavinnisdnsn
NUNIU Methylglyoxal lugihalsadaelialalymn
2019 ATnihlfiAanzhanaludenss uazmufa
winnuIelnd (new-onset diabetes) Wuin
P o 2 X
Methylglyoxal (MGO) fitiaainnisiAuInu e
NITUINNNT Glycolysis lududan Macrophages L2
6 A .&' ::; . . ::I (2%
LIaanIBLUaLea (peripheral cells/tissues) lasums
Aol ﬁﬂﬁLﬁ@mmUﬂwiawadmm%’ﬂ\‘l'éwgau Y
waaduAn uszmIssFanmvasBugiuiliaanis
qadunglaa™
= ' o Ao . a
INNIANBINUINTTNTNadan1siialsa
WNAMRAERaINIaaLTa halalsun 2019 ldun
s a [ ::' (%% a 6
M3 SUENRLANTONG Uz A UsRIGLTaUa
NN 14 T% T2ULIARIUITINENLIANINATN 14
M A132AUYENeNa Random plasma glucose WINTu
g9 uazen Serum creatinine g9 e1ALdunaNIN
v D 4 . D wa e
;dﬂmmguwm@I‘smmmmmuslmyLﬂu;dﬂmﬂu
mm‘sgmndmﬂﬂdﬁmjuﬁvlsjLﬁ@ﬂimmmmu
u . 4 A o e - .
ilasanfangadufinnnniy Inmslasusnsifiosaud
ANINNTT TI2U2IRWaUITINLILIANUIBAT wazd)
@1 Serum creatinine ﬁE:’j(dﬂ’hﬂéjllﬁvl,&hﬁﬂiiﬂmﬁ%’]’m
ﬁ‘ﬁma@mﬁaaﬁumiﬁﬂmﬁau%ﬁhﬁwmﬂmmgmm
?; =} U a z Qs
vaInzhaaluieagiludielinfazalia
Talsun 2019 aamﬁaﬂﬂﬁummg‘mmmaamia@
X 4 A I
Ve SINANNLAITRINUNTEUINANTVEY Stress
response lasifigadaaiumaauthsfiyui (severe
. . 2 X
illness) Cytokine storm TasfimaAnduwed Inflam-
matory markers (interleukin-6, tumor necrosis
factor-Q, C-reactive protein (CRP), lactate dehydro-
genase (LDH) uaz ferritin) M3lgamdusasdauiags

mIgnYinaneved Beta-cell Tudugan srunumIia

ﬂn:éa@iaﬁuﬁgau (insulin resistance) WAZNITIN®
au@ammi:ﬁuﬁwmaﬁvlmﬁmwa”

mﬂmiﬁﬂmﬁﬁﬂﬁmmqﬁ'@mszﬁmaami
Aalsatuminuneluiaiondsnisaaizeia
lalswn 2019 Mwlyfisinwauznendiinuasdillse
lalsuh3a 2019 “?'iﬁmﬁmmﬂ@mﬁmmhdmjuﬁ
Aalsaiwnnnuusslifalsawnmainn uasiladofd
nadan1siialsaunng 3sasinsinszTouay
aTGamuIza U aaluden I@maww:mjuﬁ'ﬁ
CCTICOR Lﬂ:a’lﬁ;ﬂfﬂaﬂé’%ﬂmﬁﬁaﬁm waz UM
$nwrlsaluinanuldisidu 299sta8aann0z
wnsndauanlsatunnnuluszozenle

dosiauasnyide ldun medseiidums
FWolasmIFunadiienziluuSaunas (retrospec-
tive analytic study) %a"szmminmuquﬂﬁmmu
(confounding factor) ﬁﬁmmﬁan,ﬁm“[smmmm"lﬁ 1R
ﬁ;jﬂaﬂm\'mmﬁmﬂmimmammmzﬁuﬁmmlu
danmovndsmaaida iesaniinsseinnadalss
WENLNaA® INaTiA HaeLETIa ﬁaﬁﬂﬁm@ﬁa;ﬂmmm
;jﬂmmg;uﬁvlﬂ

Uszlomiuazmavin IS nsdnwniivinlinau
puiimInlasmafialimumrunolninewiang
douzehh¥alalsw 2019 ywlldsiladuAtnadans
ialsawnwnu inldaansnideayaunlgluniaih
i:%'amil,ﬁﬂiiﬂmewulmjﬂmkﬂa@L‘fiy'avl,ﬁa
lalsun 2019 Iﬂumwnﬂa;uﬁﬁﬂﬁm?m gt
Idsumsfamuiiieiiasy uasdrsumssnunlsawn
wuldiin Saaztisaanizunsndauanlsain

ANwlnzzeo e

unagIwnwakuagn: Wi

uadszlaminusan: 13

LlaNa1391989

1. Department of Public Health. Corona virus disease
(COVID-19) [internet]. 2022 [cited 2023 Feb 10]. Avail-
able from: https://ddc.moph.go.th/covid19-dashboard/

2. Department of Public Health. COVID-19 daily dashboard
[internet]. 2022 [cited 2023 Feb. 10]. Available from:
https://public.tableau.com/views/SATCOVIDDashboard/

1-dash-tiles?:showVizHome=no



318

o = J aa v
NITITHUINMTANY N NIMIAATADUN TIsemennansgi/nna

'
v A

1171 41 17U 3 n.a.-n.8. 2567

Ssentongo P, Zhang Y, Witmer L, Chinchilli VM, Ba DM.
Association of COVID-19 with diabetes: a systematic
review and meta-analysis. Sci Rep [Internet]. 2022 [cited
2023 Feb 15];12(1):20191. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC9684130/
pdf/41598_2022_Article_24185.pdf

Burekovic A, Asimi ZV, Divanovic A, Halilovic D.
Diabetes-a consequence of COVID-19 infection. Mater
Sociomed 2022;34:4-7.

Keerthi BY, Sushmita G, Khan EA, Thomas V, Cheryala
V, Shah C, et al. New onset diabetes mellitus in post-
COVID-19 patients. J Family Med Prim Care
2022;11:5961-8.

Zhang T, Mei Q, Zhang Z, Walline JH, Liu Y, Zhu H,
et al. Risk for newly diagnosed diabetes after COVID-19:
a systematic review and meta-analysis. BMC Med
[Internet]. 2022 [cited 2023 Feb 15];20(1):444.
Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC9666960/pdf/12916_2022_Article_
2656.pdf

Rizvi AA, Kathuria A, Al Mahmeed W, Al-Rasadi K,
Al-Alawi K, Banach M, et al. Post-COVID syndrome,
inflammation, and diabetes. J Diabetes Complications
[Internet]. 2022 [cited 2023 Feb 15];36(11):108336. Avail-
able from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC9534783/pdf/main.pdf

8.

10.

1.

12.

13.

14.

Chandrashekhar Joshi S, Pozzilli P. COVID-19 induced
diabetes: a novel presentation. Diabetes Res Clin Pract
[internet]. 2022 [cited 2023 Feb 15];191:110034. Avail-
able from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC9355745/pdf/main.pdf

Kim SH, Arora |, Hsia DS, Knowler WC, LeBlanc E,
Mylonakis E, et al. New-onset diabetes after COVID-19.
J Clin Endocrinol Metab [Internet]. 2023 [cited 2024 May
141;108(11):e1164-e1174. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC11009784/
Wihandani DM, Purwanta MLA, Mulyani WRW, Putra
IWAS, Supadmanaba IGP. New-onset diabetes in
COVID-19: the molecular pathogenesis. Biomedicine
(Taipei) 2023;13:3-12.

Daniel WW. Biostatistics: a foundation for analysis in the
health sciences. 10th ed. New York: John Wiley & Sons;
2013.

Ngamjarus C, Chongsuvivatwong V, McNeil E. 4Studies:
sample size calculation for an epidemiological study on
a smart device. Siriraj Med J 2016;68:160-70.

Gavkare AM, Nanaware N, Rayate AS, Mumbre S,
Nagoba BS. COVID-19 associated diabetes mellitus: a
review. World J Diabetes 2022;13:729-37.

Alomar FA. Methylglyoxal in COVID-19-induced hyper-
glycemia and new-onset diabetes. Eur Rev Med Phar-
macol Sci 2022;26:8152-71.



