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Abstract

Background and purpose: Given that many diabetic and non-diabetic patients experience
hyperglycemia during the course of COVID-19, which may influence the severity of the disease, this
study aimed to examine the patterns of blood glucose variation and their association with clinical
manifestations and disease severity in diabetic and non-diabetic COVID-19 patients hospitalized at Sari
Imam Khomeini Hospital.

Materials and methods: This case—control study was conducted on 130 COVID-19 patients,
including 66 individuals with diabetes as the case group and 64 non-diabetic individuals as the control
group. Data on demographics, medical history, symptoms, CT findings, laboratory results, and disease
progression were collected via questionnaire. Subsequently, the severity of the disease, blood glucose
fluctuations, and their associations with disease severity were compared between diabetic and non-diabetic
individuals. Analyses were conducted using SPSS version 20, with statistical significance set at P<0.05.

Results: Diabetic COVID-19 patients were significantly older (61.77 £ 1.61 vs. 49.45 + 2.06 years; P
< 0.001) and had a higher BMI (P= 0.028) than non-diabetic patients, but hospitalization and ICU stay
durations did not differ significantly (P> 0.05). Diabetic patients exhibited more severe disease compared
with non-diabetic patients (P=0.008). A significant correlation was observed between random blood glucose
(BS) at admission (P= 0.048) and discharge (p = 0.004), as well as fasting blood glucose (FBS) at discharge
(P=0.004), and disease severity. However, no significant correlation was found between BS (P= 0.34) or
FBS (P = 0.48) measured during hospitalization and disease severity. Neither BS nor FBS trajectories over
time showed a significant association with disease severity (P= 0.21 and P=0.70, respectively).

Conclusion: Hyperglycemia in diabetic COVID-19 patients may be linked to greater disease
severity compared with non-diabetic patients. Fasting blood glucose levels, particularly at discharge, and
random blood glucose at both admission and discharge, are significantly associated with severity,
underscoring the need for clinicians to closely monitor blood glucose at these critical time points.

Keywords: Blood glucose changes, disease severity, diabetes, COVID-19

J Mazandaran Univ Med Sci 2025; 35 (251): 101-111 (Persian).

Corresponding Author: Zahra Hosseini-khah - Diabetes Research Center, Institute of Herbal Medicines and Metabolic
Disorders, Mazandaran University of Medical Sciences, Sari, Iran (E-mail: Zahra_582005@yahoo.com)

101


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ohs—3Hls (— S W)y ep—L c o5 bl as
(1o1=111) 1ISelE Jlw )3T PO oylaibs ©0i3 § (W )93

Ulilay ja (5 )lay Gaub b g jS5g1S Gl puei aig bl )l yw) p
19-2599'S Cugac ay livo ;uba pe g ;bba

i ploy
EPCREWER vy
L & £
"1y 5390 4w o

" e iy

23S

e 33 035 S IS 51580 5l Cubs il O3k Ole G eb 5 (b5 Olsles 31 (ks 1330 9 il
055 5 I i Ly g o b aalllan ol 3,0 3T (e Sli Ly il § p 6T L5 0 V45587 (S ley
(o Lol Sl slas 53 (6 s VA= 58 4 Ve b5 b 5 (b3 Ol 3 (Solew Dok 5 (2L Sl L OT bl
WL pdy plesil (gl (o)

(3550 05,5) (s Slot 77 ol V4=t 5557 @ e Slos W™ (55 esbali = 3550 adlllae (ol sl (B9 9 3o
25 (Sl G o slaedly (oDl ( Sy Al ( LS Conaz (glaosls b plnil (Uali 03 8) (23 b e F
St e 0T 31 5 05 A8 Sl ((slony b s (55T oo anlitin s G b ) (ol S 2 5 2K LeST
s bl P </00 (613 e pelams 53 5 Y+ 45 SPSS i 3lp 5 L e s L e lie 0 S 55 o (6)lew

Lo FAROEY/ 8 L1 53 SVNVEV/FY) Ld g 5 s (S15 gm0 5 sbot VA= 58" @ Dt b3 Ol yley sl
5 0dS (6 s OLaj o Lol (P =4 /0 YA) dizils  5bis e Olslows & o YL Sdson 5 jasls 5 (P <v/00))
Grhdd olen b3 Olyley (P >4/00) CbIl (g,ls gme Salis 05 5 55 w03 s oSl e Lidw 53 5,8 Lk
=/ FA) o Oled ys olas O A5 w1 dme (Stawan (P =070 0 A) Wsls Ol b3 é Olley 4 S
@n‘Judu{.uawwd,uﬁomg@:vnf)u@;;ou;,;uuuﬁrﬁ}(Pw/n?)‘ﬂs;}(P
ol Sk 5 O (6 ey sk 53 (P = /FA) 236 43 5 (P =+ /YF) 33Lal 0 gt B o (o (6,13 im0 (Sat
) Cbl gl i b (6yls gme LI ,1 55 0ley Jsb ja AL 5 Salal O A8 Ol uid Ly i 3L
P =v/Ve gP=4/YY)

05 A el 3l Lo s (55l S b ol S 18- 5557 4 Ve (213 Oyl 53 (ool o srliiiesl
Aol LUl goles DAL b Glaw st 5 5 by Ol 5o (Balail 05 A 5 Olaw st 5 Ole) 5o o3 94 (ab

35l g s 5 Ol ol 53 05 B pelas y OS5y 58> ol o5 § 5 50 0

VA 555 0ubs o ley Ski 05 SIS Sl 138 sl 0l

E-mail: Zahra_582005@yahoo.com s Dl S n ¢ nst plol Glays (B5saT S e ics 5l —olgd (s L 3 g dlgo
Ol e sl c0,ub3le (S e o8l ¢ Sy 0S5 ¢ g ety it a8 ¢ STy (6 il )

Ol el 53l (S o sle oy S e SV 5 ALE (slagls 0aSChm 55 calys Sladind S m lslinl Y

Ol e sl cpubi3le (S8 e o8ty (ST e VY 5 (LS (glas s 0dSiins s (o> DS S e s 003 3 i G Y

VECFIMAY S el 6 VER/ANY © OloSlol S gl )l 6 VERVPCEAVYY S35 b

110 1€ 131 (PO a)Lad VAT WATENIN ohjle (Al ek oGRSl das \oP


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ul]lSnlbg Lpiaua pl]:._.!

B 33 3,8 B L S5 w5 ol
FoeedsdT 5,3 Jrs 5T L (s Dl b cadas (6,0
b s 3 i G 51315 on o s 5T s o
B ks BV 5V — s 3685 Olusl a4y 4 Olas
5058 O5aS 0555 40 Ol (oo drsler 53 VA= S
W3 S o il Cadle o ol
ol 33 e 565 e Lol b5 5SS b
5750 5 Y Sulgs S assjle e Ly Ol
AU b A Gla 1 ol s34l )Y Sl
s Lacse 1 Cisie 5 ol oy alaly ()3,108
(b Dl ol e lis U O a
LaoT (slas 457 oba0T o35 4 Cobs @ Yoo Olslay
A 5 ol 23 J RS o5 0 b ok J S
Y 8T dle i (gla s U o i 0 M
A8 s ol PV 51 S Y il e
23 P L 1 0 (el 15 0 055 558 l 31
B el e ONAS Caneds i glad 58 5 Shas
SR B 2 me 33 Comer 0 8 ol (g
P s am 2 5\ A5 S s s Sl (6l
Sl s sy ol LML asls 513 0T juds
Eel Cobs Ll LT a5 ol 390 53 3 13 399 5 Com
Sl 555 oo g s DRl sldal 2! 53]
Pl 48 b )l e 36 Gsie slacs e
S-S 2 Jole o e e IS 5 85 o S
Nl 565 @ Mae Ollew 5l sy 00 B Y (0l
03U Cals 5 o> Oaly okd £, 036 cand n
p‘}_ﬂwouwwd,m;_;,\f\,o.u@,;
4 M Ol laws (Ol Culis 9 V8- 5 S o @ b
Jooe o2 35T Ol 15381 415 (e i Sl
Ly rs s od ame y (sl atils ¥ ol o 35T
ol s Cske b U S e e
Sl g ok 5 055 S Il 00 ans
s > Shoe I Jolt (ki (sl psSa 3 b

s 508 Sl il s ESU plie Sl i (e

do i

L S5l s g o V- ST C ie
YN lus Llsl 55 45 545 e 05ls o W pus i
Ol el 3 gl SLulls oo Olagy b o
World )ecilig Slex oljlue s, S 1y 228
o=l Y Yras ;8,5 (WHO) (health  organization
5l Ol a5 ML -5 8 (s )bay
b5 S oS (Yl (1 1)5 S 3l (s
e el s «T,5t 4Corona virus 2019
Shouleolan Ll & e (g 9 cpl b abilas 5o
(Acute respiratory  —.as sls> gLt SEE
&, k> (5,5 55 5 (ARDS)distress syndrome)
it sdaze Olalllae j5 ()5 58 e dfja ol ys
e G2 3l oy el o, 5ST6 o 15T
3B 8 e s (S g DL b Ll 5 el
()l 0k i V4= 9 S (6 ko

ol Calien 3131 (Dl el L g o (5o
L osl,al s w8 (VL o L Oltidln S5 0355
5l YU O )Lid ke i glain slagslos
(o] i i 1> Olbes b (8 sla (ol
EBVRINE Y FEPUL W RS2 (FIC e
BNTs S 30T 5 3 ey S 0 5 V458

gl Do a5 e 1A s S )b
S S5 s A o e (i (e
PCR &S5 5 05 s Ot e L Sl g 6 5
=he slaml O (Polymerase chain reaction)
Ol e g 3 5 e e e AL
b e 33503 35m s (S 005 645 53 D5k ol
ol 5 ) 8 53 5 o (S5 L1587 (6l
35 S (2 550 S50 S5 5 dBnia D ¥
23 S B Rl 58l 5 (g e Al L il
S O3S LA Ol e 2l 5 5L Y Sl o adds
bl potinl Gl p b goss oy aF Sl 505 4

Q&u‘j\uﬂ)ﬂjdw‘.(”u\jgﬂj)j Jl:-‘;.v.i'i

o0 110 1€ 131 (PO o)lad NUATY WATESIY

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

Rk ohlaw ) $)lay Csib b Ko 15015 CileI sig) b))

P g5 S8 sdialST (gl s (pm e slas sl
(Sl (5 (o (SLwd VA= 5 S e 4
anlidn )3 (Solaw gy et 5 Olew Sl LT
5055 S8 Ol 5 olay DA e 5
Bl B (AL A o ol s 5 0T 3L
555 s lie o

Oropes 5 4l 550 DL LST (o) Cogr
ol 53 35 o SLmosls 3l Olylay Oy S I8
oo T Lo 5 Sl la3T ales i o3lizal O ylew
A el (g5l (o)) (fasm plal Ol slas (655 1

— oS Gless JKs 035 QLSS war s L
AU e 9 b 8 9 b Olles eles 5504
g S I8 S it 55 At el S5 55 slagsls
L5 5o anlllae pl 3 S eae slag,ls

o ke ol sils BB axS o 5 aalllan 1
(IR.MAZUMS.REC.1399.302) 51,45l S 5
el 0l Al

SPSS 20 i ;3lp 5 il slizul | aesls blowi 5 4 525
OgmasT Sl esliul U baesls Jb 5 25 Sl A el
S A 500 5 &, 0 Kolmogorov-Smirnov
S Sl e alie g dzils Lo 5 57 Laesls
0531 3 S Sla s sl ausln (5l 5 95 LS
S J> ;55 5 oslizul ANOVA  Student t-test
O3l 3 tcglin (ol (Sl s JLa s 55 Lol
A9y e p Sl = b eslewl Mann-Whitney U
General Linear Moldel & 53T 1 05 58 &l s
Col il 5 Kls Oy peots Jlo i (glaosls o oslizud
5L Oy e Oy smas Jla i 1t Glaosls 5 5lne
03 s a8 S a5 sl gme + /00 5l FpSP ylis
0S5 D)o Osle (535 5 (Sl “ufc“‘ aalllas
S absls) andlas )3 &S5 (6l Oljlew 4en 3l
aslllae 5> 08 b an ol &S SLS 5 Al dal s
DL ot ok g o ol dalllas 51 3l a2l

S gl 5 b S SN 58 (e Ss
sl O 9o Ohlaw Gmomen 5 (b3 Olle 51 (6)lus
555 Solen e 03 055 S M I s b
IS 50 olew i il o & s e 14
2055 S A D i Wy ey andllae ok
LoT byl s a5 0l 5 (6 s o 0 s Ol
85 Lo Ohles 53 (olew Dl 5 L Ol el
ploed Obsla 53 (6 VA5 7 Do
15 o abllan ) gl Bl e (65l (o)) et
23 5 hle oal oy T Sliiod (sl 5 1) (sebote DML
VA= 5557 @ Dle Ol (2l g o e 0 ulg

ASbadls e Cubs g

9 9 3o

g 4 e slo Wl csutalsi =3 g0 aalllas
23 ol (o)) (uast plel Oliaslay 5o &7 VA=t 87
LAFee s g 5 olo e 588 Cilgusyl 5 p2)5 8 (b
L Obys Cou g Log odd (6w V=g S adid
05,5 Ml g sy Sobs (ayF L (SThs slasls
2 ks Golen S ding (ol e PFJals 5,5
Ll paaiie S g SlleT 4 e g b WOT
4 M 2bd sl PP el o5 8 5 5y el
5 5 (M8 SllejT a5 b S Lo p V-l S
i Mns Solan 85 gn Sl Jl- b e
Mol ablo ez 5 Lzdl (B 5 GUS (S s 5y
Db Sobe Jsb 5o bl s Sl S5 5515 Cubs &
035 53 81y 4508 g2 Ll ki 0 SIS D
Al ) S ot (o) 2 30 0

_ =2p(1 — p)
a2
(4 g5 3145) N=101 d=0.134 P=0.69 Z=2.82

Oles o2 5 o 2w Olsle 5 on 058 53 5 5o
)" o= b ealaul (lCU) o_';__"j LSLAC...;‘]& u,.”._n-.:
eS| u’.el_a.? casnlae Sy >|J§\)" C.{L'é)u_m.f

505 5 ol o Ml dil ¢ (w40 by

11€e1C )3T PO o)Lasks «@B13 § (W 2)9)

ohjls (A eolc oGSl alas lolE


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ul]lSnlbg Lpiaua pl]:._.!

G S oIl o g dw 45 FBS 5 BS wsleay (5 20 S|
oSNl ol e 55 b a2l o5 8 5 s

Bl ol LSJJV;

& M Olyley 3 FBS 5 BS ks awlis ¥ ojled Jour

b3 5 2l es 8 55 3 1S

¢ Rt jlne 3l 5 o
©ols =
YVE/ON 2NV [PEY
e Js 55505, BS
YO/ 5 £V/Y Sobs
8T EN /0D abs Bs
AR BIY IS
VAY/AS £V/FA Cobs e £ 23202
YFO/XY £4/A7 b BS
AR a5 535 030,
WA/AA 2V Sobs '
Y10/ ¥ £4/4F s
Sy Js 555 056, FBS
VOY/VE £8/14 Sobs
YA/ s £V P8 b FBs
ey BISY3 )
10+/A% 570V Sobs fome
YYFTF E4/FVVAY s FBS
NARRA! a7 530375
N Eadat i i

729 B> Ohley )3 ol pen S lay (o) 2 3
Ohbes Oler 53 ol adaliie (g )lany (2 5 o (8L
(Ao s YA/Y) L5 PA L 0 )th V-t S S
Yo SRl (Bo - ol Golew Gdn dl e 55 505
565 Glr solen Colg 5o 5 (o2 \O/F) &
Oles s odalion Olylas 31,8 F 55K 2 &8 65
o o sl (Sola 4 Dl 53 (2L S8 5 (Lo Oley
oy S (Gl & 4y ds sdalice Sold gre oM
gt 3P/ 2oy S s 0 lis glyls ol 3l
s o3 YUY 2ls b0y, S 534S Jls s
2ol e sb a8 B e B ol ssb e
P=2/22V) s (2> b 03 8 5| 5t 2305 S

O e Obas 53 5515 O e Al o) p 52
Angiotensin receptor ) ARB _ g,ls &ws Lag,ls
Angiotansin-convertingenzyme ) ACE-I «(blockers
2SI me b as aS W g s yslial 5 (inhibitors
s 05,5 Sl 2l es S 53 masls sewsan
P=r/vev)) ails 65 i Slol B

— 555 4 M Ol 53 (b WM )y 50
L e s b3 es 8 55 )3 e 51 s 8
(P>1/40) Sl (sl e S slis

sl

PPN 555 g Mo Hla A4 VWY 6 gazes
e e BB als S PF 5 Cubs 4 Sl i
31305 Jlw PV 1/8Y iz bls ols &7 6ol 3l
GoeT LUt 514 55 JL FA/FO £ Y/05 bs &
(P <o/ er) s g sl e

05,5 03 Sl sime s sba S Shisg el
SP=2 YA 35 (2> b 05,8 5l b (B3
Sy sl 5 Ol slay 53 (6 o Slaj g, sle b3
O (Intencive  care  unit) ICU ;5 ¢ =
3oy s b s 2lses, S 53 55 Sols e
(P=+/AY% sP=2/Y$% 5 5 a) Sl

Fasting blood ) FBS 4 (Blood sugar) BS i 4s
Jol 595 Cmg am 5318-0 555 4 M O ylas (SUGAr
P 2PBS LS e c‘il" 3P 5w 390 S e
FBS 4™ Jb= 53 305 Olis 5 5l ialS Lgy Soke

() oyled Jgdar)bls L2l Wgy e 5 ol 30 I

S Ay b ;3 FBS 35BS Sl ki o SKke 1) osked Jaur

VA=t 558 4 Slne Oyl

ST il St las Ol sle e
(Max) (Min)
OAV/+ \iZan YY#/0% £ VAV YV/en Js)5s5 ps%,BS
FEY/0 e QF/ YYY/NY dv/YA Yeo/ee P35 r}.AJ)BS
FEO/ ar/ee YAY/VA £5/vF Yoo/ 595 psi—— BS
Rl
FOO/+ ¢ o/ YVAY/YY to/vv W /o Jsl 55,5 p54, FBS
FES/0 VA Ve[ oY dy)p A s 555055, FBS
FOY/ e PF/00 VAV/YY o8¢ WY/ a5 7 55 055, FBS

S a o Kila g 2 drteSt 0 pa5T Sl aslizal b
5 mbses 8 45 0ls Ul s FBS 5BS g 4w
9p305, LaBS poar Cugiaw s el Lo
Nl S5 s s 5b ay iz ey 8 AFBS s
(Y oslads Jgdom) P <o/vv) Wisls Ol 1y (6 5 i
s s oo S 5 Sl e o2
Ol oy, 8 93 55 45 (gladl go g 4 sl oL
>5m 8 asmS l 5SSle Sl (6l e
o S s olasr g B AsSS (P=/ )

100 11€01E )3T (PO ojLadis NUATY WATESIY

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

Rk ohlaw ) $)lay Csib b Ko 15015 CileI sig) b))

(e 0Laj s (.,44);,_1?)851-3 L3yl osled Javo

VA= 955 4 M Olew IS 55 (solow i b (s 5 5 (6 2m

o = Jol * e ol ol Sl [GYE) s
S5 (aa oSk Sl
YA A VPPN Y INS 0 Cads
AV WY YYFYS £ VPV 4 Lge
£s4,BS
A YAV IM YYAXO £ \F/+5 at T
(Gopi)
Fav V5 414 £ VA FY Sl
DAY V& AVAN £ VIAY we ¥
PRV \or YA Y/PY 0 Cads
¥5 aF Y 4/PAE AY/FY 3 L ga
£s4,BS
Diad ra. W VAV £ VP at T
(s 7)Y
L2l WY YO/ VY4 FY Sl
Y aF YYYY £ V/YA we ¥
o L OO+ £ \Y/5F ) it
YF. ay Yo5F9 E \/FY 4l Lo £s4,BS
¥ o A% YIARA £ \Y/F Al Lds eSS
50 av YYPYE Y/ Y Sl (
¥50 ar Y\YNAE SVE v N3

u\:o)};}fcb_wwca oJL«.fnd_gu\?).}
Sl sme LLS I 06 s 5 ey Ol 53 Hlay
m Ll P =2/vFA P =+/2¥Y) 3 ja) i odaline
LUl e len Ss 5 a5 o 3L 05 S
P=r/ooF) s F aaline ls sne

(o 0lej s il S7,08 ) FBS1-3 bls,l 10 osled Jou

V555 Ollew IS 53 obew Sa L (Lt 5 5 (6 2m

o S Sl E e il Sl [GYE) e
[E oSk Solaz
Y. 4. 1OF/AS £\OAYT » Cads
YA Voo AF/Z+ EADD ) Lo e
054,BS
Y FYY ar IAV/5 A Y/0R at )
()
20 vo VAF/D+ EAY/FY Y Sl
FoO vo VAV £5/YY W 5
FF5 av RAAEA » Cads
LAl N VAY/FY £12/48 1) Lo
054,BS
+I¥A Yo A VADAY Y/ + at )
(50
Y va YO RN Y Sl
iid va VALY Y/ W x5
¥ 4 VPV/FS £V » s
YA AY AY/09 414 Al Lo g 054,BS
s ™ A WV/FS £11/4) at LdE as
Y ¥ YN EAY7PY Y Sl (
oy oF VAV/\F £5/FF W N3

(b e Ol s sl S, 8) FBS1-3 LLs |

Olej 53 padsy S50 BSL3 5 (Las 5 5 5 fm
Oblas 53 olan S b (s 5 5 S (Sl
OLiS abs s 5 2l es 8 5353 V8-S & ke
a5 Ol s Las BS Ol ¢ s o};)s‘\f:b
e LNl 587 ()b Dd L Ol

Olon 5 0hloay AT la sl 2 53
ALT «(Creatining) s, ¢ sy 5 55 5 sl sl )y
s (Magnesium) ¢ »—, ;- ((Alanine  transaminase)
s3,5 33 3 (Erythrocyte Sedimentation Rate) ESR
395 3l Gyls me M) s e 9 s Ol jles
a3 03,8 53 b me syl 1S sl 0L
ESR 5 p g sie pelaw (P=v/0 4 ¥) Sl (6 by S0k
05,5 3 S e L 05,5 53 Slssme sk 4
P =2/2VY P=2/2YACS 5 a) s bs

w58 4 5L ARDS Lol (5oley by oy 1 53
333V 58 a0 S Oyl 55 5 e 5 SIS
o 205030050 3 (S gt o bd i 5 b 055
(P>0/00) sl (g s omime D 05, 8 55 45
96 by Ol j 4w 13 FBS yBS .Jol.:.?)|&:;>7-ra
V-5 57 4 e Olslews IS 55 (ke ey b o 5
(P>4/00) i sdaline (g ls gme L3, g s U5

23 ol DA (o g F oyled g o
05,5 53 m &S Ab atls , b g 2o Olles
5 b edalin (g yls e Dl s e 5 b
Ol 4 Comd (6 e Solo DS (L Olay

P =v/vvA) Llazils Lf‘.al.l: g

“ 555 4 M Olsley 53 (Sola DS anglis Fosled Jgor

obs b5 mbses S g5 4304

e goome st s
S Goley DS
[E NN [EPORRE] [E SRR
SRV OAANY (F/o) s
A (F\/0)F\ (FE/FIYY (YAANS L e
(YF/9)rY [\£2i2)\ (YY) )
(aZidial Yoy (Fr/a)Y8 S

f}—gclﬂ—“&:ﬁJ’LbUf oslod Jydar o

L e 5 0le 53 5 ey Ol 53 055 o5l

) Al s s (ol s BLI) (6)le Dol

S eI s L, 3 Lal (P =2/ +F 5P =+/+FA)

Sol3 e LI coloy DS b (6 2 G 05
(P =2 /¥F) L odaline

11€o1C 3T (PO o)Los «@B13 § (W 2)9)

ohjls (S eolc 2GSl alss 8%


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ul]lSnlbg Lpiaua pl]:._.!

(s 5w es S 35BS e )0
5 b es 8 03 s an s Bl BS Sl
ol 28I (6 5lew S b (g5l gae DLl bs
P=+/%)

Oyt L9, Ohley plad )3 FBS o (g 1 52
Sobem O Ly (g)ls e LU ela s Y 55 FBS
33 33 FBS Wy vy 55 (P=2/Ve) Conl il
Sy a3 FBS Ol i b b 5 b e 8
S b 65ls g LIl b b 5 mbses S o
P =4/¥4) Wi odaline (g lew

IS5 oley s 1 BS Do s 52
05,5 33 el g i 53 BS S i s, Olylan
L n (Mild) Cais (6 5lan s U Oy la
L (Critical) | > 5 (Severe) 445 «(Moderate)
=0 /PY) Sl 4l gyl ae BLS Sl (o)l s
243 5 3058 35BS Dl oy 55 (P
(Gl s s b s e gHlen L 0Ll )3)
03 0dd odaline glads gy s e OLES 95 pl awslas
e 0sS Sl Ssline gz 5 BB b 4 23y S
LUyl s 5,8 53 BS Ol i 5 ool 1o
Lol (P =+/+0) el azils (g les Do b (6515 s
di odalive s b 09,8 53 (gyl5 iae LS,
Y ol s ga3) (P >4/00)

Estimated Marginal Means of MEASURE_1
at Group = Non-Diabetes

SEV

200,00 M

Estimated Marginal Means
8
-]
,
g

16 o0 7

140,00

Ola; 43BS Ol (7 o)leds Jgd) (P =2/0Y) by
Sl an LU lay a5 By
o s 03,8 55 e (P>0/00) Sl
6)‘J$M.bu)‘6)lafg:)u\.&jd>f\~):8$ Q‘J:.A
“)aFBSU':’Lg‘)bg_;N JoLI)\ (P>'/'0)MOMW
s 85 2l es S 55 5 Goley Db 5 A e

(0 o ylads J)-b-) (P>+/40) Lis sdaline

4 M Olew 43 (Golew s L BS1-3 LU, osled J9ia

s es S 3V, S

o Sl Sl % e ol ol Sl GINT e
Sl sae ok Sl
YA ¥4 AREEE 22 g s
oAV \Fr YAY[OV vy 1 Luge
(,_u)BS
<AV YAV VEY YAV/F P yv/sr 0 KNS
(Gop)
Fav V& AMAVARESYZA] i) Sl
v V& Y[y N <4 i
PRV YYe YAN? 7 50/A¢ i s
£ af AL ARSI Y i) L g
(.;.A;)BS
</FA 4. " Aa/RRES A 0 o)
(s 7Y
ial P YOY/AY£1¢/0¢ A0 Sl
Y aF ARVAREITVN 5 N3
108 a WA+ vtyany ¥ st
e ar VALt 8 g 14 Lege  psu,BS
¥ Foo Y4 AAAVARE 723 0 Ls s N
50 (4 ALEVAREST Va4 Q) Sl (
0 Qv AMCYAREZVYS 7% &

—dssS 4 M Ol JST 3 BS e pw) 5 00

(i) Co g a5 B3lad BS Ol o Wg, 1A

Golow Sl i L (o)l gme LU (Lo 5 5 (6 2
(P =2/YY) Conl axils

Estimated Marginal Means of MEASURE_1

at Group = Diabetes

35 001 SEV
1
A 3
)
20000
= -
3 o
= 2 \
z — N ——
T =0
=
T 0w
]
E
=
=
w \
150,00
\
1003 03]
T T T
1 2 ]
BS

P =/A) b o 5 P=/40) 25055 3353 Sslew Sl 1 BS Sk 50 amslis 1) 0 ke 13903

loV 110 1€ 131 (PO o)lad NUATY WATESIY

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

Rk ohlaw ) $)lay Csib b Ko 15015 CileI sig) b))

dsb 52 055 558 (b b o shu aalllan S
o385 e ezl Gl 3L 5 BB 5 sbe (6
S dgb 3 48T Shlas el esdhe o Lo e
el Gl aml Gl L e o sl g (6 e
Az o OLES 45 zsls (5,508 e 5 &5 e Jloz
i 35 5 g 5 e 05 S I ey e
23 O (6 g Ul i 53 0 g5 58 o DLy
48 g dad e VL e 5 S8 e 5 5L 55 Ol
ST i 8l ol S o Lo as e 0L
Ol g sl oy

Koa a8 caallboe 55 bl aallas (D
V4=l 58 5lew 110 s 3 &S O 5 Marunduh
kel O S I Sl ks plondl s il 05
Soba L Ollay 5l 5YL il (gl L Oylas o
ORI G 4 515 O QLS e (V)3 Lo e
Olibaz 3 e (AL ladaly 5 0 54 b
4S glaallas 33505 5 92 5 (6 )I5 san alaly V4-t 5 S
YU uuo?;ﬁmrwa\,mﬁai bug
Wby abl w5l fi e ) 3 J e eV
Opboz et 93 Obanslont 53 e 5 05 10 0lliS o 2y
03,5 125 o 5 5 03 (1035 V458 4 Sl
28 gl ot Jole K 1) 53 Jse JuFBS > 7
LUl ol e dP<e/ve)) 55y s 8 Olhlew Ol
355l e bl i 5 Cnls 4 S Ohles 61
Ol -l alan gl b s 05K 5 Wasilewska
aalllon S DS 1 5 (5 3 03 558 s S
Jos 018 iy 93 p 05 SIS GKile 5
ol 8 b 5 Azl 350 g0 (51 o 5 5
DXz L5 0 Gl o 8 35050

2055 0355 S 4 ala oy ol adllan
3525 GOl me LLI (olew DAL L o 5 (’K;‘*
Sl 0 S A I a5 oKl s il
» 055 S b b b Ll g BB SIS
il olpon o 58 a ezt I ot 5 oK

23 Ol J57 )3 FBS Sl ok (o) 0

23 el g s b g s (ole b Ole

LU, eyles s LLFBS Oy § 5o
(P =1/80) AL (g4l e

5 5 0 Olew 3FBS Ol ok () 5 50

5 b e (s (olan L Obe 5o (b

Ll egslan DS LFBS Ol ks &S ) 5bay o Sl e

P =2/VF 5P =+ /AY (5 ja) Sl aill (g l5 sae

A9y e p o Sl gladlle g5 Sl andllas
SR P g g PN E PR PE - U J
Wl @l 5y (6 s b 53 V-l 9S4 D O jles
S b 03 bt Dy o iy oS K0 Sl
Les Al sl 13 bl 3y5m 55 Obles 055 548
05 S s obles 05 S Kile (s n w
Ol s asdllan ol 53 Az ls (6 T sl 53 OT
33 0w 5 VL5 58 4 S Ol)lew aen )3 FBS 5 BS
o 5 (8 Ol 5l (3 b 5 b3 09 8
Sl 1 BS Ol i (B (5l e (3Dl
OOt mls e s s es S 53 55 ol
Sl (s 05,8 53 & (5 sba Sl (g5l5 e
25 pse Solen DS 2 BS

O,LSes 5 lacobellis sl ganllas L gunan
23S Jsl 505 03 055 S I8 03V ks S 0L
SLaasl Uy 55 (s i pLSA FBS L Ol sl
skeng i .09l b e i SSdesl,
St op 5 Gy (s S o 01
ANz g a3 o V- S s e b S8

L3l S8 o (sl me BLSI bl aadllas )
i edalive (g5lan DU 9 (6 e Ol 43 pg
ck_wd@u;})wduggowgugw
3 Caldl S b I3 ls b b S
W Ol gie 43,513 LLS51 e 5 5 e Ol zn 5 Ol slay

16 1E 3T (POI o)Laids (@O1Y § LW 0)93

ohdjle (Al ok slEibily alas loA


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ul]lSnlbg Lpiaua pl]:._.!

4SS e Gl ols) ol 5l Oladss 1 g 5
Olllan (ol a3 o (6 VY o 5 8 e 55 L ol
Jds s il S o S das e OLiS ]
Al JralS e s e Sleys glaan S 5 &y
JFIG Lol an (g5l &K Ol e 4 Sobs (S
2l cnl 4 col e sla (golaw 5 Oloj Douke ¢ L OT
S e oSS gl
ol aallas Cte SLSS Sl a5 s bas
33 Sk 34 S g dw )3 FBS 3 BS (5,801
G5 3 S fe Gy J e 53 05 5SS e
AU NS Ddd 5 BB sk 4 L5
L oy o 53 S 58 VL £ o 518 s
N COR PC g NI I U PRCIN -
S A Olaj Souka U (6 s 5 53 5758 (s )
Wl 53 el ol e VL asS ey 5 Y b
b ol et a5 o Ben 53 SHE b b -
PR VRO S UNRN[PINE gRNTRES g
i VA 558 Ol 093 Jsb 5o )y O
0313 51,5 G b e 2 ke Sas 31 sl LS
2ok Gl mls Ul (e 0 ;)gch“

..-\.:.5;: QM 4.:.:.&5 L’f-‘

S Sl
SAPEVE PO PR U L VTP AN
Sy o se ol (55U 5 Dl S slae
O Hhlcws sl 5 Jb Colem S 0145k

'{"L)‘JLS“ rW‘ sleM| E) Laesls LngTCq- e

References

1. Cascella M, Rajnik M, Aleem A, et al.
Features, Evaluation, and Treatment of
Coronavirus ~ (COVID-19).  StatPearls
2023. PMID: 32150360.

2. Pollard CA, Morran MP and Nestor-
Kalinoski AL. The COVID-19 pandemic:

Vs o o psor Sk s S5l 4 5L
4SSl a5 das oo Ol Ll L5515 ASTE Ol jlas
U o 0l IS 055 558 e
JERPIC OIS PES TS (TS RGN o
(NN b aa g0 Ol jlow 53 OUd (6 s 3 oy
ot s 565 e YL b L YL FBS gl S
Ay a4 Ghlan (el ;53 0LLE Ly g e 6 5les
igin 53 L2813 ol en Ol y> W5 4 FBS jalS”
5 a8l 51530k Jsb 53 FBS jolis oS Shiles b
{TH)Ls 5 ngrfjlap'- P 3
23 Golan Dl (o as Bl Gaalllas o
ojfj:wguuwbﬁu:{li:ﬁ.&;@lpobuﬁ
5 b edalin (g yls e Ml s e 9 b
Ollas 4 Cand (65 Sy Sobo Dok ¢ (b> Ol
03 ol aalllas L sen Llails (obs 2
FBS >7 45 ad edalin 01, 5 Olw gasllas
—d5S e 58 e DA Jis ) sbay MMOl/L
allas js Cl S3 C)'Y al (1)l Los 014
3303080555 & M Oylay 53 e 5 &5 0 Lol
obfp)ss\_f.x_&a\:;\;ﬁ. obs e 5 b Y
aalllan gy L5 Oy (B (6l simn DN
oo Oy 53 L5 S 0L LK 5 Bode ol
53 Ok les 53 Se GV 5b (6 s 5 SV e sS e
33 GBLE (0903 5 ol mon s 8 5|51 L awlie
cardllan 1 b 53 sl 51 b Cal (o bzl
o3l 3550 ol (slajlan 5 (Comer sla S5

BB s paze ST I il SueseS e b5l 6l

a global health crisis. Physiol Genomics
2020; 52: 549-557. 2020/09/30. DOI: 10.
1152/physiolgenomics.  00089.  2020.
PMID: 32991251.

3. Modi C, Béhm V, Ferraro S, et al. How
deadly is COVID-19? A rigorous analysis

1.9 110 1€ 131 (PO o)lad «@B13 § (W 2)9)

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

Rk ohlaw ) $)lay Csib b Ko 15015 CileI sig) b))

of excess mortality and age-dependent
fatality rates in Italy. medRxiv 2020: 2020.
2004. 2015. 20067074. DOI: 10.
1101/2020. 04. 15. 20067074.

. Que Y, Hu C, Wan K, et al. Cytokine

release syndrome in COVID-19: a major
mechanism of morbidity and mortality. Int
Rev Immunol 2022; 41: 217-230.
2021/02/23. DOI: 10. 1080/08830185.
2021. 1884248.

. Chen N, Zhou M, Dong X, et al

Epidemiological and clinical characteristics
of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive
study. Lancet 2020; 395: 507-513.
2020/02/03. DOI: 10. 1016/ s0140-
6736(20)30211-7. PMID: 32007143.

. Ghasemian R, Alizadeh-Navaei R,

Boskabadi J, et al. Clinical Features and
Paraclinical Findings of Patients Died of
COVID-19 in a Referral Hospital in Sari,
Iran, February 2020-May 2020. Journal of
Mazandaran University of Medical Sciences
2021; 31: 119-132. Research (Original).

. Riou J and Althaus CL. Pattern of early

human-to-human transmission of Wuhan
2019 novel coronavirus  (2019-nCoV),
December 2019 to January 2020. Euro
Surveill 2020; 25 2020/02/06. DOI: 10.
2807/1560-7917. Es. 2020. 25. 4. 2000058.
PMID: 32019669.

. Phan LT, Nguyen TV, Luong QC, et al.

Importation and Human-to-Human
Transmission of a Novel Coronavirus in
Vietnam. N Engl J Med 2020; 382: 872-
874. 2020/01/29. DOI: 10. 1056/NEJMc
2001272. PMID: 31991079.

. Parry J. China coronavirus: cases surge as

official admits human to human
transmission. Bmj 2020; 368: m236.

10.

11

12.

13.

14.

15.

2020/01/22. DOI: 10. 1136/bmj. m236.
PMID: 31959587.

Saeedi P, Petersohn I, Salpea P, et al.
Global and regional diabetes prevalence
estimates for 2019 and projections for
2030 and 2045: Results from the
International Diabetes Federation Diabetes
Atlas, 9(th) edition. Diabetes Res Clin
Pract 2019; 157: 107843. 2019/09/14.
DOI: 10. 1016/j. diabres. 2019. 107843.
PMID: 32068097.

de Zeeuw D, Bekker P, Henkel E, et al. The
effect of CCR2 inhibitor CCX140-B on
residual albuminuria in patients with type 2
diabetes and nephropathy: a randomised trial.
Lancet Diabetes Endocrinol 2015; 3: 687-
696. 2015/08/14. DOI: 10. 1016/s2213-
8587(15)00261-2. PMID: 26268910.

Ferlita S, Yegiazaryan A, Noori N, et al.
Type 2 Diabetes Mellitus and Altered
Immune System Leading to Susceptibility
to Pathogens, Especially Mycobacterium
tuberculosis. J Clin Med 2019; 8
2020/01/01. DOI: 10. 3390/jcm8122219.
PMID: 31888124.

Dallavalasa S, Tulimilli SV, Prakash J, et
al. COVID-19: Diabetes Perspective-
Pathophysiology and Management.
Pathogens 2023; 12 2023/02/26. DOI: 10.
3390/pathogens12020184. PMID:
36839456.

Knapp S. Diabetes and infection: Is there a
link?-A mini-review. Gerontology 2013;
59: 99-104.

Jin S and Hu W. Severity of COVID-19
and Treatment Strategy for Patient With
Diabetes. Front Endocrinol (Lausanne)
2021; 12: 602735. 2021/05/18. DOI: 10.
3389/fendo.  2021. 602735. PMID:
33995267.

110 1E 13T (P01 a)Laddy «@B13 § W )9

ohsjle (Al ok il das o


http://jmums.mazums.ac.ir/article-1-21242-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

Chao HY, Liu PH, Lin SC, et al
Association of In-Hospital Mortality and
Dysglycemia in Septic Patients. PLoS One
2017; 12: e0170408. 2017/01/21. DOI: 10.
1371/journal. pone. 0170408. PMID:

Ma H, Yu G, Wang Z, et al. Association
between dysglycemia and mortality by
diabetes status and risk factors of dysglycemia
in critically ill patients: a retrospective study.
Acta Diabetol 2022; 59: 461-470. 2021/11/12.
DOI: 10. 1007/s00592-021-01818-3. PMID:

Song S, Zhang S, Wang Z, et al. Association
Between Longitudinal Change in Abnormal
Fasting Blood Glucose Levels and Outcome
of COVID-19 Patients Without Previous
Diagnosis of Diabetes. Front Endocrinol
(Lausanne) 2021; 12: 640529. 2021/04/17.
DOI: 10. 3389/fendo. 2021. 640529. PMID:

Sun Y, Guan X, Jia L, et al. Independent
and combined effects of hypertension and
diabetes on clinical outcomes in patients
with COVID-19: A retrospective cohort
study of Huoshen Mountain Hospital and
Guanggu Fangcang Shelter Hospital. J
Clin Hypertens (Greenwich) 2021; 23:
218-231. 2020/12/29. DOI: 10. 1111/jch.

Bode B, Garrett V, Messler J, et al.
Glycemic Characteristics and Clinical
COVID-19 Patients

ul)lSasb g yiua oljay
16. lacobellis G, Penaherrera CA, Bermudez 22.
LE, et al. Admission hyperglycemia and
radiological findings of SARS-CoV2 in
patients with and without diabetes.
Diabetes Res Clin Pract 2020; 164:
108185. 2020/05/04. DOI: 10. 1016/j. 29544173.
diabres. 2020. 108185. PMID: 32360710. 23.

17. Leng Y, Chen M, Dai M, et al. Minimized
glycemic fluctuation decreases the risk of
severe illness and death in patients with
COVID-19. J Med Virol 2021; 93: 4060-

4062. 2020/10/08. DOI: 10. 1002/jmv.
26584. PMID: 330266609. 35230540.

18. Liontos A, Biros D, Kavakli A, et al. 24.

Glycemic Dysregulation, Inflammation
and Disease Outcomes in Patients
Hospitalized with COVID-19: Beyond
Diabetes and Obesity. Viruses 2023; 15
2023/07/29. DOI: 10. 3390/v15071468.
PMID: 37515156.

19. Marunduh S, Pangkahila E and Engka J. 33859617.
Blood Glucose Levels and Outcomes of 25.
COVID-19 Patients. Scholars Journal of
Applied Medical Sciences 2023; 11: 511-

513. DOI: 10. 36347/sjams. 2023. v11i03.
005. PMID: 38135644.

20. Cai Y, Shi S, Yang F, et al. Fasting blood
glucose level is a predictor of mortality in
patients with COVID-19 independent of
diabetes history. Diabetes Res Clin Pract 14146. PMID: 33369066.
2020; 169: 108437. 2020/09/14. DOI: 10. 26.

1016/j. diabres. 2020. 108437. PMID:
32920103. Outcomes  of

21. Wasilewska I, Rezmer J and Swiatek L.

Diabetes mellitus and COVID-19: current
state of knowledge. Journal of Education,
Health and Sport 2022; 12: 1170-1175.
DOI: 10. 12775/JEHS. 2022. 12. 08. 101.

Hospitalized in the United States. J
Diabetes Sci Technol 2020; 14: 813-821.

2020/05/12. DOl: 10.
1177/1932296820924469. PMID:
32522034.

" 110 1€ 131 (PO o)lad «@B13 § (W 2)9)

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-21242-en.html
http://www.tcpdf.org

