UosundwadomsidasialuwUoslsadoasniaulnda-19
asansiwngiva 4-5 331 susvlurewUoadnnaflsowenuiaunsug:
UR 42 auuA 3 nsnmAu - Augnau 2566 MsANLaUIWUILUTIUGIORUN

v

Hadaninasanisidadinludihalsalananiaulain-19 guusluna
o a = = ¥ o
dilaednganlsaneninaunsilgu: nsAnsaInuwaunu e
Mortality Risk in Patients with Severe COVID-19 Pneumonia

in ICU at Nakhonpathom Hospital: A Prospective Cohort Study

w13 lowmilou W, Nutchanart Tomuan M.D.,
79. a7g5ﬂ7ﬁﬁ7575ﬂ53m/f)7$w737ﬁ7 Dip., Thai Board of Pulmonary Medicine
l,l,g’?sm733305]&7?5@531/1/07’5%782@ and Pulmonary Critical Care
NGB IEINTIL Division of Medicine
lsameuIauATUgY Nakhonpathom Hospital
JminunsUgu Nakhon Pathom
UNANED

& : a Y 1Y) o a g v A |

AMNdUN: MswnssruInvedlaln-19 mlan nudnsmieveslieinganliiaiestienela
Spzay 49-60 AtunsiadeidesnenisideTindudsdAynienadn

Wguszasd: iefnuUadenduiusiunsdedinlulthelsavendniaulain-19 suusdluverie
INgeAlsINgIUIAUATUTY

aa = = v o 2 v v Yy aa o g

WMsAne: Msfnwauunuwuulytailagnudeyanngthentasunisidededulsaven
snwaulain-19 quusdluiviedtheIngn Asue 1 weuaau 2564 84 31 §uaA 2564 NMTIATIEANVRIUT
Ingle Poisson regression #1@1 adjusted risk ratio (ARR)

[

wanasAnea: §Uae 176 au d8nsinadedindosar 55.1 anvmiiddey 1dun nshade
Tulssmeuiadosas 44.3 waznnzmelaguivaifesar 40.2 Jadesienisidedia loun o1y >60
(ARR 1.63, p = 0.002) msldlasuindulain-19 uaznslasuiadu 1 Wu (ARR 5.16, p = 0.002 wag
ARR 3.40, p = 0.028 AMa1&U) AMzRaRiaueadiu (ARR 2.03, p = 0.008) n3vietaemelauasiadasiemela
(ARR 4.01, p = 0.030) ngaen1smelasduini@eunau (ARR 1.49, p = 0.009) n3giilavgaiueunay
(ARR 1.64, p = 0.016) LLazmwT;waaLﬁaﬁuﬂaﬂﬁmmﬂ (ARR 2.99, p = 0.034)

agu: JUhelsavendniauladn-19 suussluverthedngeildnsnisdedinlndifsiuisUseina
Hadeiiduiusiunadedin Toud engaaud 60 TTuly mslaildsutadulain-19 wieldsuios 1
amefisfis nslfieTesiemelauusndr nduennismeladuindeundu aneiilangafuuas
amiglnsaderuontionne

Adfny: lsavandniauladn-19 suuss vedUledngn n1sidedin
M5FITUNNENYR 4-5 2566 ; 42(3) : 331-347.

Q
2
T
<

igina

Or




Mortality Risk in Patients with Severe COVID-19 Pneumonia
in ICU at Nakhonpathom Hospital:
A Prospective Cohort Study
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Abstract

Background: Coronavirus disease 2019 (COVID-19) has spread around the world. The mortality
rate of COVID-19 patients with mechanical ventilation is 49-60%. Therefore, the determination of
risk factors for mortality is an important practical point.

Objective: To investigate factors associated with the mortality in patients with severe
COVID-19 pneumonia in an intensive care unit (ICU) at Nakhonpathom Hospital

Methods: A prospective cohort study was conducted from 1 May 2021 to 31 December
2021. Patients aged 18 years or older hospitalized with COVID-19 pneumonia were included. For the
multivariate analysis, Poisson regression statistics were applied to estimate the adjusted risk ratio.

Results: A total of 176 patients were included. The mortality rate was 55.1%. Common
causes of death were hospital acquired infection (44.3%) and respiratory failure (40.2%). Associated
factors for the mortality were age >60 years, (ARR 1.63, p = 0.002), non-vaccination against COVID-19
and receiving only one dose of vaccination (ARR 5.16, p = 0.002 and ARR 3.40, p = 0.028, respectively),
partially dependent functional status (ARR 2.03, p = 0.008), requiring intubation with mechanical
ventilation (ARR 4.01, p = 0.030), acute respiratory distress syndrome (ARDS) (ARR 1.49, p = 0.009),
sudden cardiac arrest (ARR 1.64, p = 0.016), and pneumothorax (ARR 2.99, p = 0.034).

Conclusion: The mortality rate of patients with severe COVID-19 pneumonia is comparable
to international studies. Significant factors associated with mortality include age 60 years or older,
not being vaccinated against COVID-19 or only one dose of vaccination, poor functional status,

invasive mechanical ventilation, ARDS, sudden cardiac arrest, and pneumothorax.
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Total Discharge status
Characteristics p-value
(n=176)  Alive (n =79) Death (n = 97)
Sex, n (%)
Male 97 (55.1) 38 (48.1) 59 (60.8) 091
Female 79 (44.9) 41 (51.9) 38 (39.2) '
Age (years), mean + SD 58.47+15.12 51.71+14.39 63.97+13.42 <.001*

* Statistically significant at the .05 level (Ol = 0.05)

ADL=activities of daily living, COVID-19=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray,

ESRD=end-stage renal disease, HIV=human immunodeficiency virus, IQR=interquartile range, L=liter, mg=milligram,

gSOFA=quick Sepsis Related Organ Failure Assessment
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Total Discharge status
Characteristics p-value
(n =176) Alive (n = 79) Death (n = 97)
Underlying disease, n (%) 131 (74.4) 52 (65.8) 79 (81.4) .018*
Hypertension 57 (32.4) 15 (19.0) 42 (43.3) .001*
Diabetes mellitus (end-organ damage) a7 (26.7) 13 (16.5) 34 (35.1) .006%
Diabetes mellitus (uncomplicated) 29 (16.5) 20 (25.3) 9(9.3) .004*
ESRD 14 (8.0) 4(5.1) 10 (10.3) 201
Ischemic heart disease 11 (6.3) 4(5.1) 7(7.2) 756
Chronic kidney disease 10 (5.7) 4(5.1) 6 (6.2) 1.000
HIV infection 5(2.8) 3(3.8) 221 658
Cancer 4(2.3) 2(25) 221 1.000
Cerebrovascular disease 4(2.3) 2(2.5) 2(2.1) 1.000
Palliative care 13 (6.8) 0(0.0) 13 (12.4) .001*
COVID-19 vaccination, n (%)
None 115 (65.3) 40 (50.6) 75 (77.3)
1 dose 40 (22.8) 19 (24.1) 21 (21.6) .001*
2 doses 21 (11.9) 20 (25.3) 1(1.1)
Functional status before admission, n (%)
Normal ADL 159 (90.3) 77 (97.5) 82 (84.5)
Partially dependent 10 (5.7) 2(25) 8(8.2) .008*
Bed ridden 7 (4.0) 0(0.0) 7(7.2)
Onset of symptoms (days), median (IQR) 43,7 5(3,7) 3 (3, 6.5) .056
Symptoms, n (%) 173 (98.3) 77 (97.5) 96 (99.0) 588
Fever 130 (73.9) 55 (69.6) 75 (77.3) 248
Shortness of breath 122 (69.3) 47 (59.5) 75(77.3) 011*
Cough 101 (57.4) 50 (63.3) 51 (52.6) .153
Diarrhea 7(4.0) 5(6.3) 2.1 150
gSOFA score, n (%)
0 9 (16.5) 23 (29.1) 6(6.2) <.001*
1 61 (34.7) 38 (48.1) 23 (23.7)
2 4 (30.7) 17 (21.5) 37 (38.1)
3 2(18.2) 1(1.3) 31 (32.0)

* Statistically significant at the .05 level (OL = 0.05)
ADL=activities of daily living, COVID-19=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray,
ESRD=end-stage renal disease, HIV=human immunodeficiency virus, IQR=interquartile range, L=liter, mg=milligram,

gSOFA=quick Sepsis Related Organ Failure Assessment
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Total Discharge status
Characteristics p-value
(n=176)  Alive (n = 79) Death (n = 97)
Maximum CRP (mg/L), median (IQR) 124 (66, 188) 111 (50, 172) 135 (74, 203) .052
Initial CXR score, median (IQR) 12 (6, 16) 10 (6, 14) 12 (6, 20) 170
Maximum CXR score, median (IQR) 24 (16, 32) 20 (14, 24) 30 (20, 36) <.001*

* Statistically significant at the .05 level (OL = 0.05)

ADL=activities of daily living, COVID-19=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray,

ESRD=end-stage renal disease, HIV=human immunodeficiency virus, IQR=interquartile range, L=liter, mg=milligram,

qSOFA=quick Sepsis Related Organ Failure Assessment
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Total Discharge status
Factors p-value
(N=176) Alive (n =79) Death (n =97)
Treatment
Medication, n (%)
Systemic corticosteroids 176 (100) 79 (100) 97 (100) 1.000
Favipiravir 170 (96.6) 76 (96.2) 94 (96.9) 1.000
Remdesivir 30 (17.0) 6 (20.3) 4(14.4) 307
Ritonavir/Lopinavir 16 (9.1) 5(6.3) 1(11.3) .250
Baricitinib 26 (14.8) 5(19.0) 1(11.3) .155
Tocilizumab 24 (13.6) 1(13.9) 3(13.4) .920
Initial respiratory support, n (%)
Oxygen cannula 64 (36.4) 41 (51.8) 23(23.7) <.001*
Oxygen mask with bag 54 (30.7) 16 (20.3) 38(39.2) .007*
Endotracheal intubation 42 (23.9) 13 (16.5) 29 (29.9) .037*
High-flow nasal cannula 16 (9.1) 9(11.9) 7(7.2) .338
Maximum respiratory support, n (%)
Endotracheal intubation 110 (62.5) 26 (32.9) 84 (86.6)
High-flow nasal cannula 43 (24.4) 35 (44.3) 8(8.2)
Oxygen cannula 15 (8.5) 14 (17.7) 1(1.0) <.001*
Oxygen mask with bag 7(4.0) 3(3.8) 4(4.1)
Biphasic positive airway pressure 1(0.6) 1(1.3) 0(0.0)
Duration of intubation (days), median
8 (4.75, 14) 9.5 (5, 12.25) 7 (4, 14) .902
(IQR)
ICU length of stay (days), median (IQR) 14 (8, 22) 15 (12, 24) 13 (6, 20.5) <.001*
Prone positioning, n (%) 43 (24.4) 22 (27.8) 21 (21.6) 341
Treatment outcome
Complication, n (%) 149 (84.7) 52 (65.8) 97 (100.0) <.001*
Acute kidney injury 69 (39.2) 13 (16.5) 56 (57.7) <.001*
Sepsis 67 (38.1) 11 (13.9) 56 (57.7) <.001*
Severe ARDS" 58 (33.0) 3 (16.5) 45 (46.4) <.001*
Ventilator-associated pneumonia 48 (27.3) 3 (16.5) 5(36.1) .004*
Sudden cardiac arrest 31(17.6) 0(0.0) 1(32.0) <.001*
Hospital-acquired pneumonia 17 (9.7) 9(11.4) 8(8.2) 482
Atrial fibrillation with RVR 14 (8.0) 1(1.3) 3(13.4) .003*
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M99 2 MTSNBBTHANITINYILATIA-19 (A1)

Total Discharge status
Factors p-value
(N =176) Alive (h =79) Death (n=97)

Upper gastrointestinal hemorrhage 12 (6.8) 2 (2.5) 10 (10.3) .042*

Pneumothorax 5(2.8) 0 (0.0) 5(5.2) .065
Nosocomial infection
Bacterial pathogen, n (%)
Acinetobacter baumannii pneumonia 35(19.9) 10 (12.7) 5(25.8) .030*
Acinetobacter baumannii septicemia 11 (6.3) 2(2.5) 9(9.3) 114
Klebsiella pneumoniae pneumonia 23 (13.1) 7(8.9) 6 (16.5) 135
Pseudomonas aeruginosa pneumonia 13 (7.4) 5(6.3) 8 (8.2) 628
MRSA septicemia 9(5.1) 4(5.1) 5(5.2) 1.000
Fungal pathogen, n (%) 3(1.7) 0(0.0) 3(3.1) 254
Candida septicemia 2(1.1) 0(0.0) 2(2.1)
Invasive pulmonary aspergillosis 1(0.5) 0 (0.0) 1(1.0)

* Statistically significant at the .05 level (OL= 0.05)

* Severe ARDS M1uLNEUF1984 Berlin definition criteria PaO /FiO, <100 mmHg with PEEP >5 cmH O

ARDS=acute respiratory distress syndrome, ICU=intensive care unit, IQR=interquartile range, MRSA=methicillin-

resistant staphylococcus aureus, RVR=rapid ventricular response
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Cause of death n =97
Hospital acquired infection 3 (44.3)
COVID-19 pneumonia with respiratory failure 40.2)

Sudden cardiac arrest
Myocardial infarction
Other
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3 (
9 (
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2 (2.
2(2.0)

Toyauanalu Sruiu (Govar)
COVID-19=coronavirus disease 2019
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Crude risk ratio

Adjusted risk ratio

Factors p-value p-value
(95% ClI) (95% ClI)
Sex
Male 1.27 (0.96, 1.66) .094 1.20 (0.89, 1.63) 229
Female Reference
Age
<60 years Reference
>60 years 1.86 (1.41, 2.45) <.001* 1.63 (1.19, 2.24) .002*

* Statistically significant at the .05 level

ADL=activities of daily living, ARDS=acute respiratory distress syndrome, Cl=confidence interval, COVID-19
=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray, ESRD=end-stage renal disease, HIV=human
immunodeficiency virus, ICU=intensive care unit, L=liter, mg=milligram, MRSA=methicillin-resistant staphylococcus
aureus, qSOFA=quick Sepsis Related Organ Failure Assessment
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Crude risk ratio

Adjusted risk ratio

Factors (95% CI) p-value (95% CI) p-value
Underlying disease 1.51(1.07, 2.13) .020*
Hypertension 1.59 (1.22, 2.09) .001* 1.05 (0.82, 1.35) 701
Diabetes mellitus (end-organ damage) 1.48 (1.12, 1.96) .006* 0.95 (0.70, 1.27) 716
Diabetes mellitus (uncomplicated) 0.52 (0.33, 0.82) .005* 1.12 (0.70, 1.80) 637
ESRD 1.33(0.86, 2.07) .205 - -
Ischemic heart disease 1.17 (0.70, 1.96) .560 - -
Chronic kidney disease 1.10 (0.63, 1.91) 751 - -
Morbid obesity 0.59 (0.27, 1.29) .185 - -
HIV infection 0.72 (0.28, 1.85) 495 - -
Cancer 0.91 (0.35, 2.33) .836 - -
Cerebrovascular disease 0.91 (0.35, 2.33) .836 - -
COVID-19 vaccination
None 13.70 (3.61, 51.95)  <.001* 5.16 (1.79, 14.84) .002*
1 dose 11.03 (2.84, 42.77) .001* 3.40 (1.14, 10.12) .028*
2 doses Reference
Functional status before admission
Normal ADL Reference
Partially dependent 1.55 (0.95, 2.53) .079 2.03(1.20, 3.42) .008*
Bed ridden 1.94 (1.15, 3.27) .013* 1.23 (0.64, 2.35) 542
Onset of Symptoms
<4 days 1.38 (1.05, 1.80) .020* 1.35(1.04, 1.76) .026*
>4 days Reference
Symptoms 1.67(0.44, 6.28) .452 - -
Fever 1.21 (0.88, 1.66) 251 - -
Shortness of breath 1.51 (1.10, 2.08) .012*% 0.98 (0.68, 1.42) 914
Cough 0.82 (0.63, 1.08) .156 - -
Diarrhea 0.51 (0.20, 1.31) .160 - -

* Statistically significant at the .05 level

ADL=activities of daily living, ARDS=acute respiratory distress syndrome, Cl=confidence interval, COVID-19
=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray, ESRD=end-stage renal disease, HIV=human
immunodeficiency virus, ICU=intensive care unit, L=liter, mg=milligram, MRSA=methicillin-resistant staphylococcus

aureus, qSOFA=quick Sepsis Related Organ Failure Assessment

40



UosundwadomsidasialuwUoslsadoasniaulnda-19
asansiwngiva 4-5 341 susvlurewUoadnnaflsowenuiaunsug:
UR 42 auuA 3 nsnmAu - Augnau 2566 MsANLaUIWUILUTIUGIORUN

v

'
LY L

M58 4 MTURTRFILUsReIwaEnviwlsvasladenduiusiunisdedinlugUielain-19 (de)

Factors Crude risk ratio ovalue Adjusted risk ratio ovalue
(95% ClI) (95% ClI)

qSOFA score

0 Reference

1 1.82(0.99, 3.35) .053 0.95 (0.47, 1.90) 877

2 3.31(1.85, 5.94) <.001* 1.14 (0.54, 2.41) .740

3 4.68 (2.59, 8.47) <.001* 1.16 (0.52, 2.60) 714
Maximum CRP

<100 mg/L Reference

100-200 mg/L 1.21(0.88, 1.65) 236 - -

>200 meg/L 1.24 (0.87, 1.77) 243 - -
Initial CXR score

<10 Reference

10-20 0.98 (0.73, 1.33) 910 0.94 (0.65, 1.34) 711

>20 1.50 (1.03, 2.20) .036% 0.83(0.49, 1.41) .492
Maximum CXR score

<20 Reference

20-30 1.24 (0.85, 1.79) 263 0.93(0.63, 1.37) 697

>30 2.30 (1.62, 3.27) <.001* 1.24(0.82, 1.87) 319
Initial respiratory support

Oxygen cannula 0.55 (0.40, 0.75) <.001* 1.28 (0.71, 2.31) 415

Oxygen mask with bag 1.46 (1.11, 1.92) .007* 1.48 (0.87, 2.52) .149

Endotracheal intubation 1.36 (1.02, 1.82) .039*% 0.85 (0.48, 1.523) 583

High-flow nasal cannula 0.78 (0.46, 1.31) 342 - -
Maximum Oxygen support

Endotracheal intubation 11.46 (3.03, 43.38)  <.001* 4.01 (1.14, 14.09) .030*

High-flow nasal cannula 2.79 (0.68, 11.36) 152 2.56 (0.67, 9.86) 171

Oxygen mask with bag 8.57 (1.95, 37.65) .004* 4.58 (1.12, 18.67) .034*

Oxygen cannula Reference

* Statistically significant at the .05 level

ADL=activities of daily living, ARDS=acute respiratory distress syndrome, Cl=confidence interval, COVID-19
=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray, ESRD=end-stage renal disease, HIV=human
immunodeficiency virus, ICU=intensive care unit, L=liter, mg=milligram, MRSA=methicillin-resistant staphylococcus
aureus, qSOFA=quick Sepsis Related Organ Failure Assessment
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Crude risk ratio

Adjusted risk ratio

Factors (95% CI) p-value (95% CI) p-value

Duration of intubation

<7 days Reference

>7 days 0.97 (0.79, 1.20) .795 - -
ICU length of stay

<14 days Reference

>14 days 0.71 (0.54, 0.93) .013* 0.78 (0.55, 1.10) .149
Prone position 0.86 (0.62, 1.18) 344 - -
Medication, n (%)

Favipiravir 1.11 (0.51, 2.40) 799 - -

Remdesivir 0.82 (0.56, 1.20) 311 - -

Ritonavir/Lopinavir 1.28 (0.84, 1.95) .254 - -

Baricitinib 0.74 (0.48, 1.13) .159 - -

Tocilizumab 0.98 (0.66, 1.45) 921 - -
Treatment outcome
Complication, n (%)

Acute kidney injury 2.12(1.62, 2.78) <.001* 1.05(0.76, 1.44) 172

Sepsis 2.22(1.69, 2.92) <.001* 1.17(0.79, 1.75) .430

Severe ARDS 1.76 (1.35, 2.30) <.001* 1.49 (1.11, 2.02) .009*

Ventilator-associated pneumonia 1.51 (1.14, 1.99) .004* 1.12 (0.77, 1.62) 560

Sudden cardiac arrest 2.20 (1.65, 2.93) <.001* 1.64 (1.09, 2.45) .016*

Hospital-acquired pneumonia 0.84 (0.52, 1.37) .485 - -

Atrial fibrillation 1.79 (1.21, 2.66) .004* 1.09 (0.71, 1.66) .692

Upper gastrointestinal hemorrhage 1.57 (1.01, 2.44) .045% 1.25(0.77, 2.02) 370

Pneumothorax 1.86 (1.01, 3.41) .045% 2.99 (1.02, 8.77) .046*
Nosocomial infection, n (%)

Acinetobacter baumannii pneumonia  1.40 (1.03, 1.90) .032* 0.93(0.62, 1.39) .708

Acinetobacter baumannii septicemia  1.53 (0.97, 2.44) .070 1.64 (0.94, 2.87) .081

* Statistically significant at the .05 level

ADL=activities of daily living, ARDS=acute respiratory distress syndrome, Cl=confidence interval, COVID-19
=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray, ESRD=end-stage renal disease, HIV=human
immunodeficiency virus, ICU=intensive care unit, L=liter, mg=milligram, MRSA=methicillin-resistant staphylococcus
aureus, qSOFA=quick Sepsis Related Organ Failure Assessment
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Crude risk ratio

Adjusted risk ratio

Factors p-value p-value
(95% Cl) (95% ClI)
Nosocomial infection, n (%)
Klebsiella pneumoniae pneumonia 1.31 (0.92, 1.89) 138 - -

Pseudomonas aeruginosa

1.13(0.69, 1.84) 631 - -

pneumonia
MRSA septicemia 1.83(0.72, 4.71) 209 - -
others 1.32(0.88, 1.98) .181 - -

* Statistically significant at the .05 level

ADL=activities of daily living, ARDS=acute respiratory distress syndrome, Cl=confidence interval, COVID-19
=coronavirus disease 2019, CRP=C-reactive protein, CXR=chest X-ray, ESRD=end-stage renal disease, HIV=human
immunodeficiency virus, ICU=intensive care unit, L=liter, mg=milligram, MRSA=methicillin-resistant staphylococcus
aureus, qSOFA=quick Sepsis Related Organ Failure Assessment
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