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Incidence and factors associated with postoperative intensive care unit admission in

Thungsong Hospital, Nakhon Si Thammarat Province
Pattiya Suttidate

Abstract

Background: High-risk surgical patients were recommended to be admitted to the
intensive care unit (ICU) to reduce postoperative complications and mortality. However, ICU
resources are limited. Identifying factors are crucial to operating the ICU admissions efficiently.

Objectives: To identify the incidence and factors associated with the postoperative
ICU admissions.

Methods: A retrospective case-control study was conducted in patients who
underwent surgeries in Thung song hospital between October 1%, 2018 to September 30™,
2023. The associations between the surgical patients with the potential factors were
analyzed using univariate and multiple logistic regressions.

Results: 695 out of 30,671 patients (2.3%) underwent the postoperative ICU
admissions. The results showed that ASA class lll, coronary artery disease, heart failure,
general anesthesia, operative time > 180-minute, blood loss 750-1,500 ml, blood loss >
1,500 ml, hypotension, hypoxemia, bronchospasm, difficult intubation and MEWS after
surgery > 4 significantly contributed to the postoperative ICU admissions. Also, the inotrope
or vasopressor infusion, MEWS at ICU 6-7 and MEWS at ICU > 8 were significant factors
associated with the ICU mortality.

Conclusion: The findings highlighted the important factors related to the
postoperative ICU admissions. The patients with these factors require attentive care from
health professions to reduce the risk of morbidity and mortality.

Keywords: Postoperative care, Associated factors, High-risk patient, Complications,

Intensive care unit
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UJady All patients ICU Ward p-value OR
(n=2,780) (n=695) (n=2,085) 95% Cl
n (%) n (%) n (%)

Gender: male 1,544 (55.5) 399 (57.4) 1,145 (54.9) 0.300 1.11(0.93, 1.32)
Age (years)

< 65 2,073 (74.6) 421 (60.6) 1,652 (79.2)

65-84 633 (22.8) 232 (33.4) 401 (19.2) <0.001 2.27 (1.87, 2.75)

> 85 74 (2.7) 42 (6.0) 32(1.5) <0.001 5.15(3.22, 8.31)
BMI (kg/m?)

< 30 2,513 (90.4) 615 (88.5) 1,898 (91.0)

30-34.9 201 (7.2) 52(7.5) 149 (7.1) 0.658 1.08 (0.77, 1.49)

> 35 66 (2.4) 28 (4.0) 38(1.8) 0.001 2.27(1.37,3.72)
Ever smoked 1,045 (37.6) 287 (41.3) 758 (36.4) 0.020 1.23 (1.03, 1.47)
ASA physical status

-1 1,571 (56.5) 99 (14.2) 1,472 (70.6)

Il 1,104 (39.7) 491 (70.6) 613 (29.4) <0.001 11.9 (9.45, 15.14)

V-V 105 (3.8) 105 (15.1) 0(0) 0.958 no odds ratio
Underlying disease

Hypertension 814 (29.3) 287 (41.3) 527 (25.3) <0.001 2.08 (1.74, 2.49)

Dyslipidemia 497 (17.9) 155 (22.3) 342 (16.4) <0.001 1.46 (1.18, 1.81)

Coronary artery disease 87(3.1) 50(7.2) 37(1.8) <0.001 4.29 (2.79, 6.66)

Cardiac arrhythmia 50 (1.8) 39 (5.6) 11 (0.5) <0.001 11.2 (5.91, 23.10)

Venous thromboembolism 12 (0.4) 4(0.6) 8(0.4) 0.500 1.50 (0.40, 4.79)

Valvular heart disease 23(0.8) 14 (2.0) 9(0.4) <0.001 4.74 (2.07, 11.4)

Heart failure 28 (1.0) 24 (3.5) 4(0.2) <0.001 18.6 (7.16, 63.50)

Lung disease 130 (4.7) 49 (7.1) 81 (3.9) <0.001 1.88 (1.29, 2.69)

Diabetes mellitus 562 (20.2) 178 (25.6) 384 (18.4) <0.001 1.53 (1.24, 1.87)

Thyroid diseases 83 (3.0) 28 (4.0) 55(2.6) 0.064 1.55(0.96, 2.44)

Cerebrovascular disease 141 (5.1) 65 (9.4) 76 (3.6) <0.001 2.73(1.93, 3.84)

Chronic kidney disease 320 (11.5) 177 (25.5) 143 (6.9) <0.001 4.64 (3.65, 5.91)

Liver disease 48 (1.7) 23 (3.3) 25(1.2) <0.001 2.82(1.58,5.01)

Cancer 295 (10.6) 93 (13.4) 202 (9.7) 0.006 1.44 (1.10, 1.87)

COVID-19 2 (0.07) 1(0.1) 1 (0.05) 0.400 3.00 (0.12, 76.00)
Types of surgery

Elective 896 (32.2) 142 (20.4) 754 (36.2)

Urgency 1,003 (36.1) 163 (23.5) 840 (40.3) 0.800 1.03 (0.81, 1.32)

Emergency 881 (31.7) 390 (56.1) 491 (23.5) <0.001 4.22 (3.38, 5.28)
Types of anesthesia

Regional anesthesia 313(11.3) 33 (4.7) 280 (13.4)

General anesthesia 2,467 (88.7) 662 (95.3) 1,805 (86.6) <0.001 3.11 (2.18, 4.59)
Operative time (min)

<180 2,524 (90.8) 573 (82.4) 1,951 (93.6)

> 180 256 (9.2) 122 (17.5) 134 (6.4) <0.001 3.10 (2.38, 4.03)
Estimated blood loss (ml)

< 750 2,620 (94.2) 584 (84.0) 2,036 (97.6)

750 - 1,500 105 (3.8) 63 (9.1) 42 (2.0) <0.001 5.23(3.51, 7.86)

> 1,500 55 (2.0) 48 (6.9) 7(0.3) <0.001 23.90 (11.5, 58.20)
MEWS before surgery = 4 242 (8.7) 238 (34.2) 4(0.2) <0.001 27094 (114.56, 881.19)
MEWS after surgery > 4 507 (18.2) 504 (72.5) 3(0.1) <0.001 1831.29 (693.79, 7428.30)
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M13199 1 wansnsilIeuiisudeyamluvesiiieneumsiidauas Uadeiiinduainnswisn (sie)

Uade All patients ICU Ward p-value OR
(n=2,780) (n=695) (n=2,085) 95% ClI
n (%) n (%) n (%)
Intraoperative complication

Hypotension 712 (25.6) 388 (55.8) 324 (15.5) <0.001 6.87 (5.68, 8.32)
Arrhythmia 105 (3.8) 61(8.8) 44 (2.1) <0.001 4.46 (3.01, 6.68)
Cardiac arrest 7(0.3) 7(1.0) 0(0) 0.942 no odds ratio
Hypoxemia 31(1.1) 30 (4.3) 1 (0.05) <0.001 94.01 (20.11,1676)
Bronchospasm 75 (2.7) 47 (6.8) 28(1.3) <0.001 5.33(3.33, 8.67)
Difficult intubation 13 (0.5) 10 (1.4) 3(0.1) <0.001 10.13 (3.09, 45.29)
Delay awakening 3(0.1) 3(0.4) 0(0) 0.962 no odds ratio
Re-intubation 14 (0.5) 14 (2.0) 0(0) 0.947 no odds ratio

Abbreviations: ICU, intensive care unit; BMI, body mass index; ASA, American Society of
Anesthesiologists; COVID-19, coronavirus disease 2019; MEWS, Modified Early Warning Score;

OR, Odds Ratio; Cl,Confidence Interval

Data are expressed as number (%)

v daa a 1

M15197 2 uansladeiiiidvinasenisidmeUigInganaanisiase

U2y p-value Adjusted OR
95% ClI

ASA physical status Il <0.001 7.25(4.91, 10.90)
Coronary artery disease 0.002 2.96 (1.44, 5.86)
Heart failure 0.008 6.96 (1.60, 30.60)
General anesthesia 0.002 2.48 (1.43, 4.54)
Operative time > 180 min <0.001 6.08 (3.80,9.73)
Estimated blood loss 750-1,500 ml <0.001 4.12(2.21, 7.56)
Estimated blood loss > 1,500 ml 0.005 6.37 (1.72, 23.90)
Hypotension <0.001 2.81(1.94, 4.06)
Hypoxemia 0.002 53.90 (5.91, 1243.90)
Bronchospasm 0.004 3.46 (1.43, 7.90)
Difficult intubation 0.001 24.65 (3.85, 160.41)
MEWS = 4 after surgery <0.001 839.68 (309.40, 3455.84)

Abbreviations: ICU, intensive care unit; ASA, American Society of Anesthesiologists; MEWS,
Modified Early Warning Score; OR, Odds Ratio; Cl, Confidence Interval
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M13199 3 uanstouslunisidmedieinganaanisingn

Indication n (%)
Respiratory failure 205 (29.5)
Sepsis 169 (24.3)
Postoperative observation 150 (21.6)
Unstable hemodynamics 142 (20.4)
Massive hemorrhage 21 (3.0)
Cardiac arrest 7(1.0)
Metabolic instability 1(0.1)

a = a v X A v o Y] v a o | w
M19190 4 LLa@IQﬂ'ﬁL‘Uﬁﬁ‘UW]EJUGU@MUGGUENQ'U'JEJVlLSU'WiUﬂ']ﬁiﬂ‘U']IUWBHU'JEnﬂi]@ﬁ/ia\‘iﬂ'ﬁm']mm

Uade All ICU Death Alive p-value OR
(n=695) (n=113) (n=582) 95% CI
n (%) n (%) n (%)

Gender: male 399 (57.4) 78 (69.0) 321 (55.2) 0.007 1.81(1.19, 2.82)
Age (years)

< 65 421 (60.6) 66 (58.4) 355 (61.0)

65-84 years 232 (33.4) 37 (32.7) 195 (33.5) 0.927 1.02 (0.65, 1.57)

> 85 years 42 (6.0) 10 (8.8) 32(5.5) 0.200 1.68 (0.75, 3.47)
BMI (kg/m?)

< 30 615 (88.5) 106 (93.8) 509 (87.5)

30-34.9 52 (7.5) 4 (3.5) 48 (8.2) 0.085 0.40 (0.12, 1.01)

> 35 28 (4.0) 3(2.7) 25 (4.3) 0.400 0.58 (0.14, 1.68)
Ever smoked 287 (41.3) 56 (49.6) 231 (39.7) 0.052 1.49 (1.00, 2.24)
ASA physical status

-1 99 (14.2) 1(0.9) 98 (16.8)

Il 491 (70.6) 56 (49.6) 435 (74.7) 0.013 12.6 (2.72, 224)

V-V 105 (15.1) 56 (49.6) 49 (8.4) <0.001 112 (23.5, 2009)
Underlying disease

Hypertension 287 (41.3) 37 (32.7) 250 (43.0) 0.045 0.65(0.42, 0.98)

Dyslipidemia 155 (22.3) 19 (16.8) 136 (23.4) 0.130 0.66 (0.38, 1.10)

Coronary artery disease 50(7.2) 9(8.0) 41 (7.0) 0.729 1.14 (0.51, 2.32)

Cardiac arrhythmia 39 (5.6) 11 (9.7) 28 (4.8) 0.042 2.13(0.99, 4.31)

Venous thromboembolism 4(0.6) 1(0.9) 3(0.5) 0.639 1.72 (0.08, 13.60)

Valvular heart disease 14 (2.0) 4 (3.5) 10 (1.7) 0.217 2.10 (0.57, 6.40)

Heart failure 24 (3.5) 6 (5.3) 18 (3.1) 0.243 1.76 (0.63, 4.30)

Lung disease 49 (7.1) 6 (5.3) 43 (7.4) 0.432 0.70 (0.26, 1.57)

Diabetes mellitus 178 (25.6) 28 (24.8) 150 (25.8) 0.825 0.95 (0.59, 1.49)

Thyroid diseases 28 (4.0) 6 (5.3) 22 (3.8) 0.500 1.43 (0.52, 3.40)

Cerebrovascular disease 65 (9.4) 18 (15.9) 47 (8.1) 0.010 2.16 (1.18, 3.81)

Chronic kidney disease 177 (25.5) 38 (33.6) 139 (23.9) 0.031 1.61 (1.04, 2.48)

Liver disease 23 (3.3) 8(7.1) 15 (2.6) 0.019 2.88(1.13, 6.81)

Cancer 93 (13.4) 18 (15.9) 75(12.9) 0.386 1.28 (0.71, 2.20)

COVID-19 1(0.1) 1(0.9) 0(0) 0.977 no odds ratio
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M19197 4 wansnsiSeuiisudeyaresUienidisunssnuluvedieinganasnisisia (sie)

Uadn Al ICU Death Alive p-value OR
(n=695) (n=113) (n=582) 95% ClI
n (%) n (%) n (%)

Types of surgery

Elective 142 (20.4) 4 (3.5) 138 (23.7)

Urgency 163 (23.5) 29 (25.7) 134 (23.0) <0.001 7.47 (2.84, 25.7)

Emergency 390 (56.1) 80 (70.8) 310 (53.3) <0.001 8.90 (3.61, 29.6)
Types of anesthesia

Regional anesthesia 33 (4.7) 1(0.9) 32(5.5)

General anesthesia 662 (95.3) 112 (99.1) 550 (94.5) 0.066 6.52 (1.38, 116.54)
Operative time (min)

< 180 573 (82.4) 105 (92.9) 468 (80.4)

> 180 122 (17.6) 8(7.1) 114 (19.6) 0.002 0.31(0.14, 0.62)
Estimated blood loss (ml)

< 750 584 (84.0) 90 (79.6) 494 (34.9)

750-1,500 63(9.1) 12 (10.6) 51(8.8) 0.500 1.29 (0.64, 2.44)

> 1,500 48 (6.9) 11 (9.7) 37 (6.3) 0.200 1.63(0.77, 3.22)
Intraoperative complication

Hypotension 388 (55.8) 91 (80.5) 297 (51.0) <0.001 397 (2.47, 6.64)

Arrhythmia 61(8.8) 14 (12.4) 47 (8.1) 0.141 1.61(0.83, 2.96)

Cardiac arrest 7(1.0) 6 (5.3) 1(0.2) 0.001 32.6 (5.49, 619)

Hypoxemia 30 (4.3) 9(8.0) 21 (3.6) <0.001 3.97 (2.47, 6.64)

Bronchospasm 47 (6.8) 6 (5.3) 41 (7.0) 0.503 0.74 (0.28, 1.66)

Difficult intubation 10 (1.4) 0(0) 10 (1.7) 0.976 no odds ratio

Delay awakening 3(0.4) 0(0) 3(0.5) 0.980 no odds ratio

Re-intubation 14 (2.0) 1(0.9) 13(2.2) 0.368 0.39 (0.02, 1.99)
MEWS at ICU

0-5 540 (77.7) 5(4.4) 535(91.9)

6-7 88 (12.7) 46 (40.7) 42 (7.2) <0.001 117 (48.2, 352)

> 8 67 (9.6) 62 (54.9) 5(0.9) <0.001 1327 (417, 5403)
Unplanned ICU 50 (7.2) 2(1.8) 48 (8.2) 0.027 0.20 (0.03, 0.66)
Inotrope or vasopressor infusion 220 (31.7) 100 (88.5) 120 (20.6) <0.001 29.6 (16.6, 57.0)
Remained intubation 486 (69.9) 108 (95.6) 378 (64.9) <0.001 11.7 (5.18, 33.4)
Outcomes after admitted ICU

Duration of ventilator (hours) 30 (90.0) 120 (264.0) 24 (66.0) <0.001 1.0 (1.00, 1.01)

ICU LOS (days) 2(4.0) 6 (12.0) 2(3.0) <0.001 1.1 (1.07, 1.13)

Hospital LOS (days) 10 (11.0) 11 (19.0) 10 (10.0) 0.489 1.0 (0.99, 1.02)

Abbreviations: ICU, intensive care unit; BMI, body mass index; ASA, American Society of Anesthesiologists;
COVID-19, coronavirus disease 2019; MEWS, Modified Early Warning Score; LOS, Length of stay; OR, Odds

Ratio; Cl, Confidence Interval

Data are expressed as number (%) or Median (Interquartile Range)
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M13199 5 uansladeniisnsnadensideinvesiUielunegUiginganasnisHidn

U2y p-value Adjusted OR
95% ClI
Inotrope or vasopressor infusion 0.011 4.07 (1.43, 12.64)
MEWS at ICU 6-7 <0.001 88.75 (32.71, 294.23)
MEWS at ICU > 8 <0.001 851.81 (227.77, 4025.84)

Abbreviations: ICU, intensive care unit; MEWS, Modified Early Warning Score; OR, Odds Ratio;

Cl, Confidence Interval
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