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mortality in patients hospitalized for COVID 19 infection: Nakornping Hospital
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Natthinee Tepsuwan, M.D.

Objective: To evaluate the association between admission hyperglycemic
patients hospitalized for moderate, severe and critical conditions of COVID 19
infection and clinical outcomes and mortality.

Methods: Patients hospitalized for COVID 19 infection from January 1, 2022
to June 30, 2022 were retrospectively reviewed and subdivided in three groups
based on the admission glycemic status. Diabetes mellitus was defined as HbAlc >
6.5 %. Hyperglycemia without known diabetes was defined as blood glucose = 140
mg/dL for at least 2 separate measurements within any 24-hour period after
admission while HbAlc < 6.5 %. Normoglycemia was defined as blood glucose
< 140 mg/dL and was considered as a control group. Clinical data including
laboratory investigation, radiographic findings and clinical outcomes were compared.
Fisher’s exact test and Kruskal-Wallis test were used.

Results: 357 COVID 19 patients were included. Two hundred and twelve
patients (59.4%) were male. There were 123, 91, and 143 patients in diabetes,
hyperglycemia without known diabetes and normoglycemia groups, respectively.
When compared to normoglycemia group, hyperglycemia without known diabetes
group had significantly higher number of patients who developed acute respiratory
distress syndrome (ARDS) (adjusted OR 2.21, 95% Cl 1.01-4.82, p = 0.047). To
compare outcomes between 3 groups, mechanical ventilator needed was 70.33%,
56.10%, 43.36% (p < 0.001), hospital mortality rate was 51.65%, 44.72%, 30.47%
(p = 0.004) and duration of hospitalization was 10, 8, 7 days (p = 0.012), in diabetes,
hyperglycemia without known diabetes and normoglycemia groups respectively.

Conclusion: Hyperglycemia without known diabetes has worse clinical
outcomes during COVID 19 hospitalization. It is associated with higher rate of ARDS
and the trend towards higher mortality.

Keywords: COVID 19 infection, diabetes mellitus, hyperglycemia, disease

outcome, mortality
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AANLUINIUY "y o nguhanaun
. Y TG luunmanu .
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31u2u (Govaz) fmu'su: o Tuau Gowaz)
MU (SpEaL)
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lsagiAuiuunnsas 3 (2.44) 0 (0.00) 7 (4.90) 0.073
TsAgnugusy, fvtlinanig =35 12 (9.76) 3 (3.30) 1(7.69) 0.180
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13une 6 (4.88) 6 (6.59) 1(14.69) 0.017
SoULNAY 33 (26.83) 22 (24.18) (30.77) 0.542
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Bilateral interstitial infiltration 17 (13.82) 8(8.79) 25(17.48) 0.352
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Mixed infiltration 2 (1.63) 1(1.10) 1(0.70)
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Favipiravir 9 (7.32) 5 (5.49) 2 (15.38) 0.029
Remdesivir 103 (83.74) 83 (91.21) 113 (79.02) 0.043
Tocilizumab 5(4.07) 5(5.49) 1 (0.70) 0.060
Baricitinib 12 (9.76) 9(9.89) 9 (6.29) 0.467
Corticosteroid 112 (91.13) (95 64) 122 (85.33) 0.036
LMWH 57 (46.34) 4 (48.35) 44 (30.77) 0.008
Antibiotic 108 (87.80) 2(90.11) 116 (81.12) 0.130
HFENC 28 (22.76) 8(19.78) 22 (15.38) 0.303

* AadY + mLﬁmLuummgm LMWH = low molecular weight heparin, HFNC = high flow nasal cannula
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Hb, ¢/dL* 118+ 24 11.0+ 2.7 112+ 27 0.492
WBC, ><103/mm3 9.5(8.2,16.6) 9.7 (7.9,17.5) 8.7 (6.6,11.5) <0.001
Platelets, x107/mm’ 209 (134,298) 217 (91,301) 209 (125,295) 0.766
Lymphocyte, %10°/mm’ 0.8 (0.5,1.0) 0.8 (0.5,0.9) 0.9 (0.6,2.1) <0.001
PT, min 13.8 (12.8,19.7) 14.6 (13,18.4) 14 (12.8,16.5) 0.477
INR 1.1 (1,1.5) 1.2(1.02,1.5) 1.1(1,1.3) 0.196
PTT, min 30.5 (24.9,37.3) 30.9 (25.3,41.1) 30.0 (25.0,37.0) 0.701
BUN, mg/dL 53.4 (29.1,83.5) 57.2 (22.7,93.5) 35.6 (20.4,86.0) 0.811
Creatinine, mg/dL 1.6 (0.9,2.9) 1.6 (0.9,4.2) 1.4 (0.8,4.8) 0.873
BS on admission, mg/dL 225 (170,310) 190 (158,231) 108 (98,128) <0.001
FBS, mg/dL* 297.6 + 1559 137.1 + 49.9 103.8 + 36.1 <0.001
HbA1C, % 7.8(4.9,15.0) 5.7 (4.3,6.4) 5.7 (4.7,6.3) <0.001
AST, 1U/L 70 (42,94) 68 (44,92) 69 (38,109) 0.596
ALT, IU/L 37 (24,66) 44 (26,70) 39 (21,65) 0.420
Lactic acid, mg/dL 2.4(1.6,4.1) 2.3(1.5,3.8) 1.7 (1.1,2.6) 0.003
ESR, mm/hr 39.5 (25.0,74.0) 53.0 (24.0,80.0) 36.0 (18.0,66.0) 0.087
CRP, mg/dL 60.5 (22.8,86.4) 40.6 (9.5,69.7) 35.0 (8.5,68.5) 0.006
LDH, IU/L 421 (297,622) 431 (312,678) 325 (227,442) <0.001
Ferritin, meg/L 1078 (772,1827) 841 (353,1821) 1467 (488,1962) 0.377
IL-6, pg/mL 41.1(18.7,1332.5) 30.1 (16.1,100.0) 97.7 (9.9,1180.0) 0.773
PO,, mmHg 103 (38,372) 99 (53,417) 103 (43,510) 0.691
PO,/FiO, 224 (133,327) 207 (97,301) 242 (155,345) 0.511
Pulse oximeter oxygen

950 +5.3 956 +5.3 958 + 4.6 0.203

saturation, %*

*Aads + AndeuuunsgIu

Hb = hemoglobin, WBC = white blood cell, PT = prothrombin time, INR = international normalized ratio, PTT =
partial thromboplastin time, BUN = blood urea antigen, BS = blood sugar, FBS = fasting blood sugar, AST =
aspartate transaminase, ALT = alanine transaminase, ESR = erythrocyte sedimentation rate, CRP = C-reactive

protein, LDH = lactate dehydrogenase, IL-6 = interleukin-6

nadnsneaddnaudatiaves
MsANYILANIRINITIST 3 WU fUaengy
ihanaludongdlulsameiuialasdlid
UsziRdulsaumnuinneuinn1isingd
M1958uUN15n181a (ARDS) 41nnN73A
NAULUIMILLAENGIIAaUNR (25.27%,
13.82% Wag 11.19% aud1au, p = 0.017)

fidrwrunislasunissnuisaeia3 oty
MWBIQLLUUE}ﬂg’lﬁJWﬂﬂ’jW (70.33%, 56.10%
LAz 43.36% A1Ua19U, p <0.001) WUIIUIUY
fulunsueulsswenuiauuninguiinia
Un@d (10 [6,15], 8 [5,11] wag 7 [5,11]
a1y, p = 0.012) lasun1ssnwieae
Hemoperfusion 11nAINgNLIAaUNR
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(8.79%, 4.07%  uay 4.90% MUAIAY,
p = 0.034) fuwildunislasueidunaen
\dom  (vasopressor)  %388INTEAUNILA
(inotropic) ileLfisaudulafinuinninngs
ﬁlﬂﬁlﬂaﬂﬂa (37.36%, 33.52% way 30.77%
MINAIRU, p = 0.205)  WAEWUSMIINIG
FeFielulsaneuiavesftasiiinianaly
\dengalulssnervialasilifussiadu
TsaruvuineukaznguUIBuIILES
mf’maq'uﬁwmaﬂﬂa (51.65%, 44.72% uag
30.77% sudIsy, p = 0.004) MnTeyadl
FIUTIMUAZUINILATIZN logistic regression

m39f 4 wae 5 nuh fraenduiinialy
\dongelulsanervialaedlafiuss 3adu
15ALUIMITULINBUANNIILINGANITTUY
n1511ela (ARDS) mmdﬂﬂfjmfwmaﬂﬂa
agslied1Agyn19ada adjusted odds ratio
2.21(95% Cl 1.01-4.82, p = 0.047) ffthae
wanudvwdldudedinuanninguae
thanauni adjusted odds ratio 1.48 (95%
Cl 0.79-2.79, p = 0.215) LLaz;:Jﬂaaﬁwmaiu
vdengelulseangrvraiuudlduidedin
mmdws’jﬂwﬁwmaﬂﬂa adjusted odds  ratio
1.57 (95%Cl 0.82-3.01, p = 0.171)

analysis 3aAUANAILUINILBU LAAIHA LY
A919% 3 waawsneAdiln

ngsnmaludenged

NAUUINITY , ngumnauni
o o an . Lifilsawumau N
NARNINI9AAUN (@1 = 123) o (R1UU=143) p-value
@2 = 91)
n (%) n (%)
n (%)
ARDS 17 (13.82) 23 (25.27) 6(11.19) 0.017
Need for mechanical ventilator 69 (56.10) 64 (70.33) 62 (43.36) <0.001
Duration of hospitalization, median (IQR) 8 (5,11) 10 (6,15) 7(5,11) 0.012
Need for hemoperfusion 5(4.07) 8(8.79) 7 (4.90) 0.034
Need for vasopressor 40 (32.52) 34 (37.36) 38 (31.37) 0.205
Secondary infection 57 (46.34) 42 (46.15) 53 (37.06) 0.420
Death in hospital 55 (44.72) 47 (51.65) 44 (30.77) 0.004

ARDS= acute respiratory distress syndrome

:4' v s aa = = % a Mo ' i
M50 4 wadnsvsedinSeudisunguinanalufengenliiilsainmnuinneuuagngy
wivuiunguiinaludionuns

NEUUINIY vs. nautnmatudengedilil

naawsn1eAadn ngainnaund pvalue  Tsauwinu vs. nguinmaUnd  p-value
Crude OR (95%Cl) Crude OR (95%Cl)
ARDS 1.27 (0.61-2.64) 0.517 2.68(1.33-5.42) 0.006
Need for mechanical ventilator 1.66 (1.02-2.71) 0.039 1.85 (1.04-3.29) 0.035
Duration of hospitalization 0.78 (-0.99-2.54) 0.388 2.09 (0.26-3.91) 0.025
Need for hemoperfusion 0.82 (0.25-2.66) 0.745 1.87 (0.65-5.35) 0.242
Need for vasopressor 1.33(0.78-2.26) 0.289 1.64 (0.94-2.90) 0.082
Secondary infection 1.47 (0.90-2.40) 0.126 1.46 (0.85-2.48) 0.168
Death in hospital 1.82 (1.10-3.00) 0.020 2.40 (1.40-4.14) 0.002

ARDS= acute respiratory distress syndrome
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M990 5 wadnsveeddiniuieuiisunquiinnaludengenladlsaiummiunineusasngy

mewuﬁ’umjuﬁwmaiutﬁamﬂﬂa

NFULUINIU vs.

nguanatudeng il

nagwseAaTin nszuﬁ'lmaﬂna pvalue  T3AUIWNY vs. némﬁnmaﬂnﬁ p-value
Adjusted OR* (95%Cl) Adjusted OR* (95%Cl)
ARDS 0.68 (0.29-1.61) 0.386 2.21(1.01-4.82) 0.047
Need for mechanical ventilator 1.65 (0.70-3.89) 0.251 1.24 (0.68-2.24) 0.477
Duration of hospitalization 0.95 (-0.78-3.56) 0.482 1.94 (0.37-3.98) 0.563
Need for hemoperfusion 0.47(0.13-1.72) 0.251 1.43 (0.46-4.44) 0.534
Need for vasopressor 1.24 (0.68-2.25) 0.477 1.13 (0.61-2.08) 0.698
Secondary infection 1.36 (0.79-2.36) 0.266 1.04 (0.58-1.84) 0.906
Death in hospital 1.48 (0.79-2.79) 0.215 1.57 (0.82-3.01) 0.171

ARDS= acute respiratory distress syndrome *Adjusted for age BMI HT severity LDH CRP
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