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Factors associated with mortality among patients admitted to King Narai

Hospital due to acute upper gastrointestinal bleeding

Pavapol Sirisunhirun
Division of Internal Medicine, King Narai Hospital

Abstract

Acute upper gastrointestinal bleeding (UGIB) is a significant public health concern and
a leading cause of death worldwide. Data from King Narai Hospital over the past 5 years reveals
that the mortality rate ranged between 9-14%. This study aimed to investigate the factors
associated with mortality among patients admitted to King Narai Hospital due to acute UGIB.
The study group consisted of 204 individuals diagnosed with acute upper gastrointestinal bleeding
between January 2023 and December 2023. The research tool used was a data recording form
that included demographic and clinical data, laboratory parameters, endoscopic findings, and
treatment outcomes. Data were analyzed using descriptive statistics and multiple logistic
regression. The results revealed that there were 204 cases of patients with acute UGIB, with
122 patients (59.8%) being male. The median age was 61+15.06 years. A history of aspirin use
was found in 30.4% of cases. Most patients presented with melena, accounting for 110 cases
(53.9%), while hematemesis was found in a total of 94 cases (46.1%). Mortality occurred in 35
cases (17.15%). Of those who died, 51.4% had undergone esophagogastroduodenoscopy.
Esophageal varices and peptic ulcers were found in 9 cases (50%) and 8 cases (44%), respectively.
Significant factors associated with mortality in acute UGIB patients included a pulse rate higher
than 100 beats per minute, a systolic blood pressure lower than 90 mmHg, a white blood cell
count greater than 12.00x10° cells per liter, lack of access to endoscopy, and provision of more
than 3 units of fresh-frozen plasma (FFP). In conclusion, esophageal varices and peptic ulcers
were the main causes of death. Factors that increase the risk of mortality include a pulse rate
of more than 100 beats per minute, a systolic blood pressure lower than 90 mmHg, a white
blood cell count of more than 12.00x10° cells per liter, lack of access to endoscopy, and the

delivery of more than 3 units of FFP.
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Table 1 Baseline characteristics and treatment of study population

Characteristics

Frequency (%)/mean + SD

Sex
Male
Female

Age (years)
Occupations
Agriculture
Employee
Merchant
Government officer
Unemployed
Co-morbidities
Diabetes Mellitus
Hypertension
Dyslipidemia
Chronic kidney disease
Coronary artery disease
HIV
Liver cirrhosis
Malignancy

Past history and medication use
Alcohol use
Smoking
NSAIDs use
Aspirin Use
Clopidogrel use
Warfarin use
Steroid use
History of UGIB

122 (59.8)
82 (40.2)

61.14 + 15.06

78 (38.2)
34 (16.7)
49 (24)
6(2.9)
37(18.1)

76 (37.3)
145 (71.1)
10 (4.9)
42 (20.6)
6(2.9)
12 (5.9)
12 (5.9)
8(3.9)

58 (28.4
35(17.2
28 (13.7
62 (30.4
4(2)
5(2.5)
19 (9.3)
29 (14.2)

)
)
)
)
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Vital signs

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Pulse rate (beats/min)
Respiratory rate (breaths/min)
Oxygen saturation (%)

Clinical presentation
Hematemesis
Melena
Anemia
Hematochezia
Epigastric pain
Alter mental status

Laboratory Data
White blood cell (x10° cell per liter)
Hemoglobin (g/dL)
Hematocrit (%)
Platelets (x10° cell per liter)
INR
Serum creatinine (mg/dL)
Serum BUN (me/dL)
Serum ALT (U/L)
Serum AST (U/L)
Serum ALP (U/L)
Serum albumin (g/dl)
Serum direct bilirubin (mg/dL)
Serum total bilirubin (mg/dL)

Glasglow Blachford score

Type of PPIs
Continuous infusion; Pantoprazole
Bolus injection; Omeprazole

Inotropic agent
Norepinephrine
Epinephrine

Vasoactive agent
Octreotide
Somatostatin

Total fluid resuscitation (ml)
Total PRC transfusion (unit)
Total FFP transfusion (unit)

Total platelet transfusion (unit)

117.39 + 25.28
72.49 + 15.13
97.95 + 17.21
20.40 £ 1.53
97.30 + 1.38

94 (46.1)
110 (53.9)
53 (26)
15 (7.4)
22(10.8)
2(1)

10.9 + 0.5
8.96 £ 3.74
2492 + 4.96
246.8 = 0.08
1.16 £ 0.33
1.99 + 2.56

26.26 £ 19.10
32.45 + 32.70
36 + 38.35
115.62 + 53.47

292 £0.72
0.60 + 0.69
138 +1.71

9.45 + 2.88

144 (70.6)
60 (29.4)

32 (15.7)
6 (2.9)

a7 (23)
11(5.4)

2,458.82 + 137.65
234 £ 1.48
1.07 + 1.61
0.25 £ 0.93
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Time to gastroenterologist consultation (hours)
Time to endoscopy (hours)

Endoscopy following admission

H. pylori infection

Status at discharge
Alive
Dead

Length of stay (days)
Hospital cost (baht)

39.91 + 14.16
59.19 + 13.47
170 (83.3)
48 (23.53)

169 (82.85)
35 (17.15)

4.58 + 2.70
26,200 + 373.23

Abbreviation: HIV- human immunodeficiency, NSAIDs- nonsteroidal anti-inflammatory drugs, UGIB- Upper
gastrointestinal bleeding, INR- international normalized ratio, BUN- blood urea nitrogen, AST- aspartate transaminase,
ALT- alanine transaminase, ALP- alkaline phosphatase, PPIs- proton pump inhibitors, PRC- packed red cells,

FFP- fresh frozen plasma, H. pylori- Helicobacter pylori, mmHg- millimeter of mercury, g/dL- gram per deciliter,

me/dL- milligram per deciliter, mL- milliliter.
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Table 2 Endoscopic diagnosis of the UGIB patients

Endoscopic diagnosis Dead Alive
(N=18) (N=152)
Peptic ulcer disease (PUD)
Forrest | (Spurting, Oozing) 1(5.5) 13 (8.6)
Forrest lla (NBVV) 6 (33.5) 10 (6.6)
Forrest lIb (Adherent clot) 1(5.5) 9 (5.9)
Forrest lic (Hematin spot) - 34 (22.4)
Forrest Il (Clean base ulcer) - 76 (50.0)
Esophageal varices 9 (50) 2(1.2)
Other
Erosive gastritis - 5(3.3)
Mallory-Weiss tear - 3(2.0)
CA stomach 1(5.5) -

Abbreviation: UGIB- upper gastrointestinal bleeding, NBVV- nonbleeding visible vessel
(Forrest classification |, lla, llb defined as high-risk PUD, Forrest classification lic, Il defined as low-risk PUD)
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Table 3 Demographic and clinical predictors for mortality of the UGIB patients

Factors Alive Dead p-value
(N=169) (N=35)
Age (year) 61.00 + 14.60 61.67 + 16.86 0.812
Initial vital signs
Systolic blood pressure (mmHg) 121.39 + 23.96 102.40 + 24.69 0.001"
Diastolic blood pressure (mmHg) 74.51 + 13.74 64.93 + 17.68 0.001"
Pulse rate (beats/min) 94.77 + 16.04 109.84 + 16.40 0.001°
Respiratory rate (breaths/min) 19.89 + 0.81 22.33 + 1.99 0.001"
Oxygen saturation (%) 97.78 + 0.92 95.49 + 1.31 0.001"
Initial laboratory data
White blood cell (x10” cell per liter) 9.34 + 0.28 16.88 £ 0.76 0.001"
Hemoglobin (g/dL) 9.21 +2.42 8.06 + 6.64 0.272
Hematocrit (%) 25.99 + 4.81 20.89 + 3.07 0.001"
Platelets (x10° cell per liter) 248.89 + 0.89 239.24 + 0.85 0.514
INR 1.12 £ 0.28 1.31 +0.44 0.001"
Serum creatinine (mg/dL) 1.56 + 0.9 2.10 + 2.84 0.219
Serum BUN (mg/dL) 20.99 + 14.00 4597 + 22.65 0.001"
Serum ALT (U/L) 19.95 + 5.41 79.25 + 47.09 0.001"
Serum AST (U/L) 2157 +£7.73 90.00 + 55.68 0.001"
Serum ALP (U/L) 108.01 + 45.95 144.17 + 68.71 0.001"
Serum albumin (g/dL) 3.10 + 0.63 2.28 + 0.66 0.001"
Serum direct bilirubin (mg/dL) 0.32 + 0.29 1.64 + 0.75 0.001"
Serum total bilirubin (mg/dL) 1.18 + 1.74 2.09 + 1.38 0.001"
Glasglow Blachford score 8.66 + 2.54 12.54 + 1.89 0.001"
Total fluid resuscitation (ml) 2,329.19 + 141.83 2,944.19 + 105.59 0.002"
Total PRC transfusion (unit) 221 +1.33 2.81 +1.88 0.017
Total FFP transfusion (unit) 0.46 + 0.84 335+ 1.78 0.001"
Total platelet transfusion (unit) 0.01 + 0.15 1.12 + 1.76 0.001"
Time to gastroenterologist consultation (hours) 40.98 + 13.57 23.60 + 13.62 0.003"
Time to endoscopy (hours) 60.39 + 12.11 40.80 + 19.75 0.012"
Length of stay (day) 6.17 + 2.47 2.40 + 2.39 0.001"

Hospital cost (Bath) 21,400.06 + 263.46  44,173.17 + 605.58 0.001"

“p-value < 0.05 are defined as statistically significant.

Abbreviation: UGIB- upper gastrointestinal bleeding, INR- international normalized ratio, BUN- blood urea nitrogen,
AST- aspartate transaminase, ALT- alanine transaminase, ALP- alkaline phosphatase, PPIs- proton pump inhibitors,
PRC- packed red cells, FFP- fresh frozen plasma, H. pylori- Helicobacter pylori, mmHg- millimeter of mercury,
g/dL- gram per deciliter, mg/dL- milligram per deciliter, mL- milliliter.
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Table 4 Univariable analysis of predictors for mortality of the UGIB patients

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% CI)
Age
<60 year 72 (42.6) 18 (51.4) 90 3.42 0.001"
>60 year 97 (57.4) 17 (48.6) 114 (0.01-0.08)
Sex
Female 74 (43.78) 8(22.9) 82 2.62 0.025
Male 95 (56.2) 27 (77.1) 122 (1.12-6.12)
History of previous UGIB
No 149 (88.2) 26 (74.3) 175 2.57 0.037°
Yes 20(11.8) 9 (25.7) 29 (1.06-6.28)
Diabetes mellitus
No 106 (62.7) 22 (62.9) 128 0.99 0.988
Yes 63 (37.3) 13 (37.1) 76 (0.47-2.11)
Hypertension
No a7 (27.8) 12 (34.3) 59 1.35 0.443
Yes 122 (72.2) 23 (65.7) 145 (0.62-2.93)
Dyslipidemia
No 163 (96.4) 31 (88.6) 194 3.51 0.063
Yes 6 (3.6) 4(11.4) 10 (0.93-13.2)
Chronic kidney disease
No 134 (79.3) 28 (80.0) 162 0.96 0.925
Yes 35 (20.7) 7 (20.0) 42 (0.38-2.37)
Coronary artery disease
No 165 (97.6) 33(94.3) 198 25 0.301
Yes 4(2.4) 2 (5.7) 6 (0.44-14.21)
HIV
No 161 (95.3) 31(88.6) 192 2.59 0.138
Yes 8 (4.7) 4(11.4) 12 (0.73-9.16)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% ClI)

Liver Cirrhosis
No 161 (95.3) 31 (88.6) 192 2.59 0.138
Yes 8 (4.7) 4(11.4) 12 (0.73-9.16)

Malignancy
No 163 (96.5) 33(94.3) 196 3.87 0.182
Yes 6 (3.5) 2(5.7) 8 (0.53-28.36)

Smoking
No 142 (84.0) 27 (77.1) 169 2.06 0.082
Yes 27 (15.8) 8(22.9) 35 (0.91-4.65)

Alcohol
No 135 (79.8) 11 (31.4) 146 9.04 0.001"
Yes 34 (20.2) 24 (68.6) 58 (4.26-19.17)

Aspirin used
No 116 (68.6) 26 (74.3) 142 2.76 0.509
Yes 53 (31.4) 9 (25.7) 62 (0.66-1.73)

NSAIDs used
No 148 (87.6) 28 (80.0) 176 1.76 0.241
Yes 21 (12.4) 7 (20.0) 28 (0.68-4.54)

Systolic blood pressure
> 90 mmHg 159 (94.1) 24 (68.6) 183 1.98 0.001°
< 90 mmHg 10 (5.9) 11 (31.4) 21 (2.79-18.99)

Diastolic blood pressure
> 60 mmHg 145 (85.8) 12 (34.3) 157 3.15 0.006
< 60 mmHg 24.(14.2) 23 (65.7) a7 (1.38-7.16)

Pulse rate
< 100 beats per minute 120 (71.0) 5(14.3) 125 2.68 0.001"
> 100 beats per minute 49 (29) 30 (85.7) 79 (5.38-40.07)

Respiratory rate
< 20 beats per minute 1438 (87.6) 33 (94.3) 181 0.38 0.216
> 20 beats per minute 21 (12.4) 2(5.7) 23 (0.86-1.74)

Oxygen saturation
> 96% 112 (66.3) 4(11.4) 116 2.83 0.001"
< 96% 57 (33.7) 31 (88.6) 88 (3.50-82.43)

Hemoglobin (g/dL)
> 10 73 (43.2) 1(2.9) 74 3.25 0.002"
<10 96 (56.8) 34 (97.1) 130 (3.45-13.29)

White blood cell (x10° cell per liter)
< 12.00 145 (85.8) 13 (37.1) 158 2.32 0.001"
> 12.00 24 (14.2) 22 (62.9) 46 (0.04-0.22)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% CI)
Platelets (x10° cell per liter)
> 150.00 142 (84.0) 30 (85.7) 172 0.87 0.802
< 150.00 27 (16.0) 5(14.3) 32 (0.31-2.46)
INR
<15 54 (31.9) 21 (60.0) 75 2.97 0.046"
> 1.5 115 (68.1) 14 (40.0) 129 (1.02-8.67)
Serum BUN (mg/dL)
<30 127 (75.1) 8 (22.9) 135 2.32 0.001"
> 30 42 (24.9) 27 (77.7) 69 (4.30-14.18)
Serum creatinine (mg/dL)
<13 122 (72.2) 19 (45.7) 131 2.19 0.040"
>13 47 (27.8) 26 (54.3) 73 (1.03-4.62)
Serum ALT (U/L)
<35 164 (97.0) 5(14.3) 169 5.28 0.001"
> 35 5(3.0) 30 (85.7) 35 (3.67-21.57)
Serum AST (U/L)
<35 33 (19.5) 30 (85.7) 63 3.42 0.001"
> 35 136 (80.5) 5(14.3) 141 (11.48-17.98)
Serum total bilirubin (mg/dL)
<3 158 (93.5) 28 (80) 186 1.27 0.015
>3 11 (6.5) 7 (20) 18 (0.09-0.78)
Endoscopy
Done 152 (89.9) 18 (51.4) 170 2.57 0.001"
Not done 17 (10.1) 17 (48.6) 34 (0.03-0.18)
H. pylori infection
Negative 103 (60.95) 15 (42.86) 118
Positive 36 (21.30) 12 (34.28) 48 2.01 0.008"
(1.98-2.53)
Not done 30 (17.75) 8 (22.86) 38 1.89
(1.74-3.18)
Glasglow Blachford score
<5 22 (13.0) 1(2.9) 23 1.62 0.118
>5 147 (87.0) 34 (97.1) 181 (0.66-9.07)
Total fluid resuscitation (ml)
< 2,000 85 (50.3) 12 (34.3) 97 1.70 0.129
> 2,000 84 (49.7) 23 (65.7) 107 (0.85-3.41)
Total PRC transfusion (unit)
<2 91 (53.8) 12 (34.3) 103 0.69 0.360
> 2 78 (46.2) 23 (65.7) 101 (0.34-1.39)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% ClI)
Total platelet transfusion (unit)
<6 4(2.4) 7(20.0) 11
>6 0 (0.0) 4(11.4) a - -
No platelet transfusion 165 (97.6) 24 (68.6) 189
Total FFP transfusion (unit)
<3 164 (97.0) 14 (40.0) 178 3.04 0.001"
>3 5(3.0) 21 (60.0) 26 (0.01-0.10)
Time to gastroenterologist consultation (hours)
<12 31(18.35)  12(34.29) 43 1.34 0.017"
> 12 138 (81.65) 23 (65.71) 161 (0.74-0.98)
Time to endoscopy (hours)
<24 0 (0.0) 3 (8.6) 3 - -
> 24 169 (100) 32(91.4) 201

“p-value < 0.05 are defined as statistically significant.

Abbreviation: HIV- human immunodeficiency, NSAIDs- nonsteroidal anti-inflammatory drugs, UGIB- Upper

gastrointestinal bleeding, INR- international normalized ratio,
ALT- alanine transaminase, ALP- alkaline phosphatase, PRC

BUN- blood urea nitrogen, AST- aspartate transaminase,

- packed red cells, FFP- fresh frozen plasma, H. pylori-

Helicobacter pylori, mmHg- millimeter of mercury, g/dL- gram per deciliter, mg/dL- milligram per deciliter, mL-

milliliter.
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Table 5 Multivariable analysis of predictors for mortality

Factors Odd ratio 95%ClI p-value
Pulse rate > 100 bpm 2.65 0.020 - 0.251 0.001°
SBP < 90 mmHg 1.31 0.081 - 0.884 0.035
White blood cell > 12.00x10° cell per liter 1.34 0.306 - 0.880 0.001"
Endoscopy not done 3.37 1.112 - 10.213 0.031°
Total FFP transfusion > 3 units 2.49 2.501 - 5.590 0.008"

“p-value < 0.05 are defined as statistically significant (Nagelkerke R’=0.388, Over percentage correct 71.69%)
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