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Abstract

Background and purpose: COVID-19, caused by the SARS-CoV-2 virus, primarily targets the
respiratory systembut can also impair other organs, including the pancreas, potentially increasing the risk of
new-onset diabetes. Emerging evidence highlights that some patients recovering from COVID-19 face an
elevated risk of developing diabetes, underscoring the need for further investigation. This study aims to
determine the prevalence andidentify potential risk factors for new-onset diabetes in patients recovering from
COVID-19.

Materials and methods: This cohortstudy involved 933 patients with confirmed COVID-19, all of
whomwere admitted to Qaemshahr Razi Hospitaland had no prior diabetes diagnosis. Patients were stratified
based on the severity of their COVID-19 infection and followed for three months post-discharge. Fasting
plasma glucose (FPG) and HbA1c tests were performed to diagnose diabetes. Detailed demographic data,
clinical indicators, and inflammatory markers, including CRP, LDH, and D-dimer, were recorded for analysis.
Data analysis was conducted using SPSS software, and appropriate statistical tests were applied to compare
variables across patient groups.

Results: The findings revealed that patients with new-onset diabetes were significantly older, had
higher body mass indices, and had a positive family history of diabetes. Elevated levels of inflammatory
markers, such as CRP and LDH, were observed in these patients. Moreover, the severity of COVID-19
symptoms, including shortness of breath and fever, was significantly associated with the development of
diabetes.

Conclusion: This studydemonstrates a clear association between COVID-19 and an increased risk of
diabetes, particularly in patients with severe disease manifestations. Post-recovery blood glucose monitoring is

strongly recommended, and timely management should be prioritized for patients diagnosed with diabetes.

Keywords: COVID-19, New-onset diabetes, Risk factors, Severe infection

J Mazandaran Univ Med Sci 2025; 34 (242): 138-144 (Persian).

Corresponding Author: Sara Ghandi - Faculty of Medicine, Ghaem Shahr Razi Hospital Mazandaran University of Medical
Sciences, Sari, Iran. (E-mail: Sara.ghandi2003@gmail.com)

138


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

o—djls (— S b)y ey—Lc oli bl aLas
(IWA-1IEKE) 1S Jlw  sidwl PICP ojlaid  @)lea 9 (w293

:jgmbagi Cuba ay il g 19-21995 akylj
Lm anly g paa Jolge yidl slo Sy

"9l dl Lak)
"ol ol doo
T 39nT 3j b drgaze
3o llb 2 o
¥ 8338 |yl

238

L 5 h oS e 2 SE 0gDe (ol SARS-COV-2 g s 3l (3L 45 V4 i 5587 (65 lay B3 9 il
51635 1 e &S Lilosls QLS dal i as il 11 Cubs 4 Ml ot 5 das 13 5T o 35 1, ol SSL s Shes
231y Cols pbs false 5 g ah Ragss ) s e 4l s i Sulis bt L Ol (S V- S
1313 gy 23550 V- 58 51l 5 5 OFles

33 0l o plondl izl (S Cals €57V oy 5587 Ve Loy AYY (655 e 5255 alllae ol s 93190
(a5 3 oy il o Calibes (slao s 8 4 (Soloy D WLl 5 s gy 0k (S s 3B (5315 Ol sla
Sl s b ool Sl o550 s HDALE 5FPG sla iule3T 5 s (6,8 ole w Ske 4 O oy
Seslital U yLeT ko s oo D-Dimer 5 LDH (CRP sl gl sla Sl 5 b sla o ls «oSC31 8 o
A bzl Lo s S glie (5 Calibue (5T (sl 53T 51 5 plonil SPSS 1l 5

035 yatli 5 e G113 (g 5 BB sba L Culis 4 Ve Ol o8 505 UL ol anlllas ol il 4B
I, LDH 5 CRP sl oledl sla S0l 51 s 3V - sl Olsles al emor o s gy Solis (S ol gl a5 VL Gk
S s 5 5l (i Sl 400 Ol 555 F 50 Salid 55200 55 VA= s Lipde Dl il 0L
g 5 e (S5 dlar

05 4 dlaz= ol g ekns JEl 311y Colis 43l s Wl 5 e V8- 557 bl andllas slaadly ulad s rzlitionl
055 S a3 5h o0 405 Ole Tl i tid VA- 5 S 51 (65l (el 7 Slsley 5o

LSQSE))WLAJGJMQLajb ‘QE))_}J;QJ}.&)J)MB@‘J%Q& Lgbﬂaﬂu\.wb}?

L Sighe st false 05 5 Calis VA ST IS sl oy

E-mail: Sara.ghandi2003@gmail.com Ol el 0l 265l Sy psle s Koy ,.&:;\NMC,; 03l A e S 16 sl (S48 Dl :giune —ilge
Ol ool D sle (S o5k ol ¢ pgtatl (5 Dl ey ¢ (Kb 3 alSCs ¢ g pde 03§ L5 )

Ol olon el 3o (S sk ol ¢ Sty oSl ¢ (S (5 il ¥

Ol e 3o (S o ke oS80 € @36 (6315 Dl sl S 3y 0213 ¢ 13 09 8 ¢ o5 (slagsslay Sl ¥

VERY/NN/Y D gl VERYIANE oSl g ol 0 DRAZVATRIC TP

1wq 11€0 0 sidw] « PIEP a)ladd @)lad § (w0 )93 ohsjls (Sb)y eole oGS dlas


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

10eB03 Sl @ N1 g 19-32005 akuly

aslis gl oS Sl e .5 b sl
5 3 a8 A ol 4 M Olley slaskely
o C}J_& o) Cala L anwlas ..«U‘oby. Solew
AU eas ame Tl claests 1 (gl 53,05 3505
%)ﬁ@ﬂj‘)&ouaabwiﬁgb
53 Laesls 31 oS sluw bas . das e 0LV S
N 555 Olylay o 52 Sslis dsder 555 3550
6350 31 g OT e 5 OT (i o 0T s 615
M)&b|)‘w¢_:lg_>&}r2w)jdu\fhb6|wlhﬂ

S b LS

L9 9 3lse
R T o B Sl ol

.« 7/

¢ —ke o &2l ;3 IRMAZUMS REC.1402.299
LS e opbs 5 o pae Ol (S,
N Jlepssole 2 Gl oil s anlean "
A58 (315 Dyl 53 VF Y Tl Il ole 2
ol 18- 58T )l Ol L e Ll
G St (e 4xaST a5 la Jadll s
Cads aiwd 93 4 Ol jlew €575 sbas (ol (gl o
Sl S o 33 (i Bl 5 (L e fil>)
g0 18 U Sl als) dods/ ow gte 5 (4w andd
OB o (s s Sl 5 e 53 e sl
@\f,w(:ﬂdu)ﬁm)dwuxfgﬁg,;ﬁ o

R 33 03 IS b 6 BT wbicals ) s
sban el sl 5l Couta s B Oyl plas
4 Wi eals Hliads! 5 A 0als c:.pjs aoT sy Jﬁlf
bl s i ol e peled 53 5131 o pa
S T 53 e el 5 (L e s
i £ 0T 5l sdoes T asbculs Ol )l
4 e jlay VYRV slutas canllon plonil o o315

I ol 5 Biid (6t Ol ley 55 V4= Ay g8

Solaw ool 5 2ils (g sley Cadst 3 4S5V VY

4o do

s ) 56 (COVID-19) VA s 8 (6 lay
ST e 0Lags 31 Y18 ules 5 SARS-COV-2
Rl DIESBL 28 Olgr gl o 53 ooy w0 5
e 9 gl 5 sl S 53 rosdhs s s
(a8 s 4 (S A5le OB W5 e e
L eseS m gesls 13 b o 1) e )
Sl S b bYA= 5 58T Cisde (N il )
()l of o 0 S 5 Ll (6l B CdDe 09
Lol sl o 35 0Lkt o3 & 31 2y 4 5
Al s U Cads ol 050 La0T 1 (o)l
QM}HL&JJ>4M§54@
23 (o Pl el S (o 2 ) S
Ol ol G2OIF 55 e Ol

Sl A )3 #5-AY &Sl 0T 5l S il £
Slsaslsl Codle &G ol 18- 5557 4 M O sle
Oy e OLis 355 5y gylew 3 50 050
SARS-COV-2 s 55 48" dilesls 0Li dl Sldalis
(S g DL sb Lol 5 Al SL 1 BB L Ll
L slad b o 2 5 o el o Cnlin @ e
COV-SARS-2 45" sl J g8 o5 ol oLy (5)5 55
Sy S5 e S
Wi g0 45 3 55 5 IS od siloa (pleiotropicchanges)
o S e JET L 050 Sobs S 4 e
OLa anfllas &G NS g 1y o8 ol 4 s
FrolN Aoy S Cosde 5l e Subs 43l bt sl
e 315 43 4 5 LY st bl oo 2530 Ao
L5 e Ol ol 53 V=58 O W31, 5L
Wdas il 3 g 55 JB ysbarly (ubs O )ley sl

car LSS (AL sle e 11 sl b ol
V58 (53 5t 5l oy s 5 6 S
5o G g aal sl p e 2L la Jell) g
Tl 03 e a5 VL5 S Sl ey oo Sy e
8 o 531y d BBy 505 s S

11€0 0 siduw] « PIEP a)ladd @)lg2 § (o )93

ohsjls (3} eole alGibily alas ')


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

ul)S5am g 5agla ol akl

A3 93l Oy gty (Glaws Gla e
As ol

Leosls LT 6l 25 st LT sla 5o T
s, )

HbALC Kl 4wslio sl , Student’s t-test
Ogme3T 51 5 Cmlise 10 5 Clisey sLmes S
ch awslis ¢~ (Mann Whitney U) s— s 9000
ol Cadizes Gl a Ly Gl )5 055 A8
! (Chi-squareTest) 5351S™ 0 03T 51 V4= g S
Cobd 55 5V L5 S (olew Dl o LU ()
i 553 03T Sl e i ool sk 5
S b Jslse s (6l (Fisher’s Exact Test)
A oolnd VA 5 657 4 M Ol sley 55 Colis 43l 5o

ploy 625
oRlaT Lol &M Olles a5 595 53
calllae p 33 koo 53 Lidd Luli HDALC 5 FBS
S oln it Se a5 5l 55 ol 4 Dee Ol
di_::.{\i.au_:ﬁ 013 Oolew (8l coy93 (pl 5o .Ul
ezt b ol ey e Jald 45T AS o
Sty oS bl (5 S LT ol e,
Obla 0% 48 Ol je el 5 lag)ls S35 55 e
b SIS @ anrl o Lole p Oljlay b s oS
5 FBS Cs plonil oot et L VY LS L
Glrsyls O 5l Ol gl db S
il e Ol 3 Oyl b 5 $Snls (5T
ol 3 s o ke LaOT 1 gla i ol Sl 5
G Lnby U5 5 (o0 WS O 4 o Sty
4S uS Jol Oliabl 63, S w1y Lagyls
i 3 s 13 15 Bl ys S s 4 Ol slew
FBS JiolasTL ) sgb 5 s 4D Ol cole
b eSS s (CeluVY) _sbHbAILC

(8 o it e (Sl G g on SAABL | sl
Sle VYF 0L 51tk )l andllae 51 ks gy ok
A5 S Dsd pEYF bl b g p 3 L odile S
Slas 1147 51l )l aallls 15 LaoT o5
Sheils Cols 4o Dl dile &5 8 YHY (asls s
Sl 23 e e AFF (il s ol asllas
Adile Sb andlas 53 oL,
543 sl sla ol ST ol alad ol 45
3 g2 g0 )30 53) Ololew (S doba s 5 (6 i
Gk Ty e i3 5l A et e (05
B 3oy ADA)S, o T s sl Jad g2
A 53 8 (o VP51 5t sl sl
o) Cubs s (a5 HbALC > #/F 5 (FPG2\Y#)
L (8 alw 05 Sobs Ol gy o osls jasels
andllan 51 2> Olslas b 43 8 a5 55 balre e
A3 53 gy 25 g0 odile B EATY 5 s -l
05,5 9340 HPALC Lulul ol 3L O1yles
S Ohbeg pled il ol alise 50U 5 Tulide 5
s (Sl (5 o b SRl 5T 5 A
s slamloT s U5l s ) sba ca
73 SIS gy O 0 JolS S slak Juls
iS5 55 HDALC ((FPO)aL O = 45 (ESR)
Lot T il 5 e 53T cp e JU 5 s e ((CRP)
5 pulss ¢ (LDH) 35,0 SUSY (AST 5 ALT)
i A (S o3I Ol slay plad (51 w3 5
31 68 4503 LPCRRT cs G b 511458

ole T LT
S5 SPSS )l 33lp 5 3l daesls o plal (51
A eslawl YY/e
1 S O pon Jbe o5 b gy Sla s
Lo a5 Lai sy Sla it 5 5line Ol ol

ks ol S ale Oy sons

1K1 1160 W siduw) « PIEP a)ladd @)lg2 § (W 2)93

ohsjls (3} eole alGibily alas


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

10eB03 Sl @ N1 g 19-32005 akuly

Ollay 45" isls 3,158 01, 5 Li cJle Ol e
e Ll jaoddiesls jadiiojl Cubs 4 Slw
Sl St s 5 4 50La 5 5 e W 3>
3L 5 Smith o ()bl 6 5V ledl
LB 0 a8 2l 315 V8- 58 o s DL
e Ollew Lo y3VO/A 53 48 (s S At |(FPG)
S Tl (gLl L g 5 50 ool VDS Cbs 4
L 3 V4= i 568 Ol law Ao s VE/F sls 0L
AON3)ls Gl en cdzdls Lol andlas

Solew ol 20) 531 owaawgﬁ: Sl s
ladlae s Farag Jle b 4 L5 s bs Ok 53
Q\)L«ﬁjsupoﬁjﬂ)gfdfsbowﬂjs
For e S sb wedbosls Gadis ol sbs
et LBl I L addlae ol s Lo S L S
e b Jele S5 Ol w1 Sl 1B 5
OVAS oo a5 V8- L 555 (SHlew DS (6l

AL e ol adllls e slaail, =Y
05,5 53 aiwandd CT 5 Cote O &5 D-dimer
F&dr sl s o Il edasili & g (2L
SWlae Oldalie Lasdl ol Olylew opl 35 655
Jis 0 iS i 6K Ol gt 4 1) ol on S
les S b e Gliomd (S oS> isie
()35l s

O Bl 5 et is s bl aallle 5o
I HDALC Cos o3 o 50 J3 51 5 9,5 050 ol
HDALE (ollas 51 (5 5 3 Lol ok plowit O Loy ale
o BRI ol s plnit 08 ST S5 an 1
odiS 033 jade A5 b gl ij_:a oyl Cubs
0D 55 - Sae ¢ d

Q‘A\@H&&;&QMQL&M
S e S V-5 S Sde GY, b
s e antllan ¢S (e Ol pie a dilastls
3 e Ollew 487515 OLES Y YY Jl s eSlazun

b 3 s YL O LS ol LV A= 5 S i ske

Gy 9 Lnaiily
V=555 4 M LAY (555 ol anlllas

i 055 als SLea TPY Ole ol 5148 s ol
b3l 5155 Cubs 45 dinls OLaS aadly . tmdls ol o3l
il 5 5 A BMD (G on 5 (ol VL
Ol (P /00 )) Sl ol iy ool S ol gl
5 s (K5 5 4 A3le (S Ve 2
(LDH (CRP sle gl sla SiLis 51 6 5V = o
0 oleds J g (P<e/v 2 V) il D-dimer oo 3
ol Sl VA WSabs oy sl VFOL

03,5 3y 05,5 8PP Ol ol 5l 4 Ll
Mo L EYOF cdmblli Cobis oy &S 25 5 53 Ly
C3L)3 05,55 ATV Ol (pl 5168 s ol &
FEEabs Sl 505055 Spae Ole Hinges S

(P<e /e e V) as 3L (gyls sme Ll

S5l mls b5 2l @le 05,8 awlie t) osled Joue

Sty s ARaLT (b s sl

Gols gm0 (o B Ok (T ks Ol s
P <uiy FS/F £ VNV E\VF o
MY Aoy OF Ay OVY 30 S
P<i/ony Yo o/F AE2 (kg/m?) BMI
P <. Ao F/0 Ao s FR/Y b S e
P <. Loy FRIY Loy N/F ALY SNEI )
P <uey YY4/4 E WP YAV £ MY (IU/L) LDH
P <oy YE/F 1474 BO/F £ VY (mg/dL) CRP
P <. YAVA £ 10F YOVY £ YYF/ (ng/mL) oz 3
P<.e\ [AE-VLY YEVD (pg/mL) D-dimer
P <.\ Loy OV EWrE DAY o
P <./ o) T o3 A Foy
P <.y Ao ys BNV o3 AV i S
P<.\ Loy FRIY Loy N/F 4 Sl G 3 St Bl

(olo ¥l s O 35 8 J i57) anllloo OLL aboi

ol 0313 a5 o) Cubs 4 St Ol)ley plas
S8 Cobs s Calis Oy G (Hlaws YYY)
2 Enls b 0lays 4 5L 5 ool n s §
ole ¥ 31 2w GE Y 0) (3l Ollew 51 desy3 41/04
e YA 53 Subs A 0leys aS7 Sl s (il asls!
A (8 g (Ao 3 A/PY)

i mdls (8 5l iy Ol b ks oy

11€0 0 siduw] « PIEP a)ladd @)lg2 § (o )93

Ohsjls (Sh)y eole oGS dlas 1icp


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

ul)S5am g 5agla ol akl

Cobs b sl pslte b a1y s 0 S
i 030 Cuba eubs 9 2 S g )3 S o

355 0b)5 jgn b 4y e 4 Lileddionls

S 3Sowlpw

Ol dames ST 4oLl bl o adlie o
o8 ils Sl s glne Sl 0l 95 sk
o5 ol saay s ol b 0Ll (S p ke
.Pm,@u).\;}ﬁmw{

References
Wang C, Horby PW, Hayden FG, Gao GF.A

novel coronavirus outbreak of global health
concern. The Lancet 2020 395(10223): 470-
473 PMID: 31986257.

Deshmukh V, Motwani R, Kumar A, Kumari
C, Raza K. Histopathological observations in
COVID-19: a systematic review. J Clin Pathol
2021; 74(2): 76-83 PMID: 32817204.

Del Rio C, Collins LF, Malani P. Long-term
health consequences of COVID-19. JAMA
2020; 324(17): 1723-1724 PMID: 33031513
Chandwani A, Shuter J. Lopinavir/ritonavir
in the treatment of HIV-1 infection: a review.
Ther Clin Risk Manag 2008; 4(5): 1023-1033
PMID: 19209283.

Wang A, Thompson K, Choe E, Monteparo |,
Kohanzad S, Dobtsis J.The Potential Roles of
Nuclear Medicine in the Evaluation of Long
Haulers From the COVID-19 Pandemic. Journal
of Nuclear Medicine 2021; 62 (supplement 1).
de Carvalho Vidigal F, Guedes Cocate P,
Goncalves Pereira L, de Céassia Gongalves
Alfenas R. The role of hyperglycemia in the
inductionofoxidative stress and inflammatory
process. Nutr Hosp 2012; 27(5): 1391-1398
PMID: 23478683.

o s Ced] 5 Ol i ) LS 0005 odeds L
093,15 .g{‘t\«—.\i,;q,a.cjlmobuﬁc\?
g Dlallae g adllae ol glaasdl 4 a5 L

o> V8 58 4 Ve Ol 31 e 5 M e
03l jadeii ojU Cuba 5 S dal g 4 1) uside
RGN LW PIEVI VR (RGN VAPV o 93 35> 53 ol
M Ohyley 53 558 @50e B0 i 4 4 5L
e 933 1 el el esls ade b5 030 Cubs
ol e b olul s (6 5VL e 5 oS e s
Tl 35 o 4o 5 A 555 4 e Ol slagy 4 andllae

7. Ssentongo P, Zhang Y, Witmer L, Chinchilli
VM, Ba DM, et al. Association of COVID-19
with diabetes: a systematic review and meta-
analysis. Sci Rep 2022 12(1): 20191 PMID:
36418912.

8. Xie Y, Al-Aly Z. Risks and burdens of
incident diabetes in long COVID: a cohort
study. Lancet Diabetes Endocrinol 2022,
10(5): 311-321 PMID: 35325624.

9. QiuT, Liang S, Dabbous M, Wang Y, Han R,
Toumi M. Chinese guidelines related to novel
coronavirus pneumonia. J Mark Access
Health Policy 2020; 8(1): 1818446 PMID:
33133431.

10. Li H, Tian S, Chen T, Cui Z, Shi N, Zhong
X, et al. Newly diagnosed diabetes is
associated with a higher risk of mortality
than known diabetes in hospitalized patients
with COVID- 19. Diabetes Obes Metab
2020; 22(10): 1897-1906 PMID: 32469464.

11. Smith SM, Boppana A, Traupman JA, Unson
E, Maddock DA, Chao K, etal. Impaired
glucose metabolism in patientswith diabetes,
prediabetes, and obesity is associated with
severe COVID- 19. J Med Virol 2021; 93(1):
409-415 PMID: 32589756.

lcw 1160 W siduw) « PIEP a)ladd @)lg2 § (W 2)93

ohsjls (3} eole alGibily alas


http://jmums.mazums.ac.ir/article-1-21491-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11]

)9ebe Cubsw 1N g 19-32005 akyly

12.

13.

14.

Sathish T, Kapoor N, Cao Y, Tapp RJ,
Zimmet P . Proportion of newly diagnosed
diabetes in COVID- 19 patients: a
systematic review and meta- analysis.
Diabetes Obes Metab 2021; 23(3): 870-874
PMID: 33245182.

Farag AA, Hassanin HM, Soliman HH,
Sallam A, Sedig AM, Abd Elbaser ES, etal.
Newly diagnosed diabetes in patients with
COVID-19: different types and short-term
outcomes. Trop Med Infect Dis 2021; 6(3):
142 PMID: 34449740 .

Wang S, Ma P, Zhang S, Song S, Wang Z,
Ma Yetal. Fasting blood glucose at
admission is an independent predictor for

28-day mortality in patients with COVID-19

15.

16.

without previous diagnosis of diabetes: a
multi-centre retrospective study. Diabetologia
2020; 63(10): 2102-2111 PMID: 32647915.

Fadini GP, Morieri ML, Boscari F, Fioretto
P, Maran A, Busetto L, etal. Newly-
diagnosed  diabetes and  admission
hyperglycemia predict COVID-19 severity by
aggravating deterioration.
Diabetes Res Clin Pract 2020; 168: 108374

PMID: 32805345.

respiratory

Wrona M,Skrypnik D. New-onset diabetes
mellitus, hypertension, dyslipidaemia as
sequelae of COVID-19 infection—systematic
review. Int J Environ Res Public Health
2022; 19(20): 13280 PMID: 36293857.

1160 1 s « PIEP a)Laid «@)led § (W )93

Ohjls Sy eole slEibS)s dlas IS


http://jmums.mazums.ac.ir/article-1-21491-en.html
http://www.tcpdf.org

