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Predictive value of LAR plus MHR for prognosis of patients with acute upper
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Abstract Objective To study the predictive value of serum lactate/albumin ratio (LAR) and monocyte/high-density lipoprotein cho-
lesterol ratio (MHR) for the prognosis of patients with acute upper gastrointestinal bleeding. Methods ~ Clinical data were collected from
440 patients with acute upper gastrointestinal bleeding treated at the Emergency Department of General Hospital Northern Theater Com-
mand from January 2019 to October 2021. According to whether the main clinical outcome event of acute upper gastrointestinal bleeding
occurred (death for any reason,recurrence of gastrointestinal bleeding, requirement for emergency surgery ,interventional surgery),
patients were divided into the main clinical outcome event group (group A ,n = 91) and the no-main clinical outcome event group (group B,
n =349) . A logistic regression analysis analyzed the factors influencing the main clinical outcome events. Receiver operating character-
istic (ROC) curves , integrated discrimination improvement (IDI), net reclassification index (NRI), and calibration curves were used to ana-
lyze the predictive efficacy of an early dynamic elevated LAR alone , MHR alone,and a combination thereof. Results The logistic regres-
sion analysis showed that elevated LAR and MHR ,increased age,and reduced hemoglobin and hematocrit levels were independent risk
factors for the occurrence of the main clinical outcomes (all P < 0.05) . A correlation analysis showed that hemoglobin level was negatively
correlated with MHR and LAR (r = =0.165 and —0.247 ,all P < 0.01) . Alanine aminotransferase (ALT) and prothrombin time (PT) were
positively correlated with LAR (r = 0.165 and 0.178,all P < 0.01) . PT was positively correlated with MHR (r = 0.142,P < 0.01) . The
ROC curve analysis results showed that the area under the curve of LAR alone, MHR alone,and the combination thereof was 0.665 (95%
C1:0.598-0.731),0.863 (95% CI:0.821-0.905), and 0.886 (95% CI:0.845-0.927), while the cut-off values of LAR and MHR were 0.332
and 0.715, respectively. The IDI, NRI, and calibration curve results showed that the predictive value of LAR plus MHR for the occurrence
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of the main clinical outcome event was better than that of either alone. The sensitivity and specificity of LAR plus MHR were 84.6% and

88.5% ,respectively. Conclusion Early dynamic elevation of LAR and MHR has high predictive value for the main clinical outcome

events in patients with acute upper gastrointestinal bleeding, and the predictive value of LAR plus MHR is better than that of either alone.

Keywords acute upper-gastrointestinal bleeding; lactate /albumin ratio; monocyte/ high-density lipoprotein cholesterol ratio; prognosis
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Tab.1 Comparison of clinical indexes between two groups
Item Total (n = 440) Group A (n =91) Group B (n = 349) t//Z P
Age (year) 63 (52-70) 65 (58-70) 62 (50-70) -2.26 0.02
Male [n (%) ] 283 (64.30) 55(60.40) 228(65.30) -0.87 0.39
SBP (mmHg) 123.56 + 26.62 120.40 + 23.73 124.38 +27.29 1.27 0.20
DBP (mmHg) 74.00 (64.00-81.00) 69.00 (59.00-80.00) 75.00 (65.00-82.00) -2.37 0.02
Respiration rate (time/min) 17(16-18) 18(16-19) 17(16-18) -1.07 0.28
Heart rate (beat/min) 88(78-102) 88(78-103) 88(77-102) -0.88 0.38
Temperature (°C) 36.5(36.2-36.6) 36.5(36.2-36.6) 36.5(36.2-36.6) -0.69 0.49
White blood cells (x10°/1) 8.50(5.93-11.38) 8.50 (6.40-10.60) 8.50(5.90-11.40) -0.32 0.75
Hemoglobin (g/L) 95.00 (68.25-116.00) 60.00 (52.00-84.00) 95.00(75.00-123.50) -8.39 <0.01
Hematocrit (I/1.) 0.27(0.21-0.35) 0.20(0.16-0.25) 0.29(0.23-0.37) -8.19 <0.01
Platelet (x10°/L) 207.70 + 101.38 211.01 £ 131.97 206.83 +91.97 -0.35 0.18
Blood urea nitrogen (mmol/T.) 8.77(5.87-13.40) 9.47(6.09-13.23) 8.48 (5.85-13.52) -0.85 0.40
Creatinine (umol/L) 68.55 (55.49-88.05) 65.20(53.70-103.20) 69.00 (55.90-85.70) -0.48 0.63
Total bilirubin (umol/I.) 9.20(5.80-15.90) 7.90(5.30-16.70) 9.30(6.00-15.55) -0.95 0.34
Direct bilirubin (pmol/L) 2.90(1.80-6.28) 2.90(1.60-5.30) 2.90(1.90-6.40) -1.08 0.28
ALT (U/L) 16.61 (11.18-28.70) 13.68 (9.60-28.26) 16.94(11.73-29.89) -2.00 0.04
AST (U/L) 20.00 (15.24-32.66) 19.67 (13.56-32.79) 20.04 (15.56-32.50) -1.08 0.28
Prothrombin time (s) 14.30(13.50-15.68) 15.10 (14.20-16.60) 14.10(13.40-15.35) -4.70 <0.01
INR 1.11(1.03-1.27) 1.20(1.07-1.34) 1.09 (1.02-1.23) -3.80 <0.01
D-dimer (mg/L) 0.62(0.27-1.53) 0.84(0.30-2.01) 0.56 (0.26-1.42) 221 0.03
Lactate (mmol/L) 1.30(0.90-1.90) 1.70(0.90-2.70) 1.30(0.90-1.70) -3.20 <0.01
Albumin (g/1.) 34.10(29.83-38.48) 33.20(29.00-38.10) 34.20(30.10-38.55) -8.82 <0.01
Monocyte (x10°/L) 0.43(0.32-0.61) 0.65(0.49-0.82) 0.39(0.29-0.53) -8.70 <0.01
HDL (mmol/L) 1.35 (1.08-1.60) 0.91(0.78-1.06) 1.45 (1.26-1.65) -11.37 <0.01
LDL (mmol/L) 3.21(2.30-4.21) 3.29(2.42-4.25) 3.21(2.25-4.18) -1.10 0.27
Triglyceride (mmol/L) 1.75(1.08-2.42) 1.67 (0.84-2.46) 1.78 (1.14-2.41) -1.16 0.24
MHR 0.28 (0.20-0.38) 0.68 (0.55-0.87) 0.28 (0.20-0.38) -12.08 <0.01
LAR 0.03 (0.02-0.04) 0.05 (0.03-0.08) 0.03 (0.02-0.04) -4.64 <0.01

SBP, systolic blood pressure; DBP, diastolic blood pressure; ALT, alanine aminotransferase ; AST , aspartate aminotransferase ; INR, international norma-

lized ratio; HDL, high-density lipoprotein cholesterol ; LDL,low-density lipoprotein cholesterol.
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Tab.2 Correlation between LAR or MHR and relevant clinical indicators (r)

. Diastolic . Alanine Prothrombin International .
Ttem Age Hemoglobin Hematocrit . . . . D-dimer
pressure aminotransferase time normalized ratio
MHR 0.016 -0.165" -0.077 -0.032 -0.002 0.142" 0.040 0.077
LAR 0.046 -0.247" -0.090 -0.025 0.165" 0.178" 0.083 0.047

1)P<0.01.

®3 2 EHLENNEEHRTERKERERERNS ERogisticEl A5

Tab.3 Multi-factor logistic regression analysis of main clinical outcome risk factors in patients with acute upper gastrointestinal bleeding

Variable OR 95%C1 P
LAR 3.142 1.504-6.560 0.002
MHR 48.728 20.099-118.139 <0.001
Age 1.030 1.005-1.056 0.019
Hemoglobin 0.962 0.948-0.975 0.001
D-dimer 0.965 0.870-1.070 0.753
Diastolic blood pressure 1.000 0.973-1.011 0.400
Hematocrit 0.983 0.000-0.793 0.038
Alanine aminotransferase 1.003 0.994-1.012 0.480
Prothrombin time 1.076 0.943-1.227 0.277
International normalized ratio 0.561 0.211-1.492 0.247
Lactate 1.247 1.038-1.874 0.001
Albumin 0.271 0.699-0.850 <0.001
Monocyte 11.634 3.384-34.715 0.002
High-density lipoprotein cholesterol 0.006 0.000-0.631 0.001
Constant 0.047 - 0.037
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Tab.4 Analysis of NRI and IDI
Item NRI PI IDI P2
LAR combined with MHR vs. LAR 0.604 <0.001 0.441 <0.001
LAR combined with MHR vs. MHR 0.043 0.023 0.035 0.020

LAR, lactate/albumin ratio; MHR , monocyte/high-density lipoprotein cholesterol ratio; NRI, net reclassification index;IDI, integrated discrimination im-

provement.
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