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[Abstract] Objective To investigate the predictive value of pH-eorrected calcium concentration combined with im—
mature platelet fraction (IPF) for disseminated intravascular coagulation (DIC) in elderly patients with acute upper gastrointes—
tinal bleeding (AUGIB). Methods A total of 126 elderly patients with AUGIB who visited the Emergency Department of
Beijing Jishuitan Hospital, Capital Medical University from January 2022 to January 2025 were enrolled as study subjects.
They were divided into a DIC group (40 cases) and a non-DIC group (86 cases) based on the presence or absence of DIC. Se—
rum pH-corrected calcium concentration was measured using an automatic biochemical analyzer, and IPF and other coagula—

tion—related indicators were detected using an automatic hematology analyzer. Multivariate logistic regression analysis was used
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to identify independent risk factors for DIC in elderly AUGIB patients. Relative risk analysis was conducted to evaluate the
impact of different levels of pH-corrected calcium concentration and IPF on DIC. The predictive value of the two indicators
alone and in combination was assessed using receiver operating characteristic (ROC) curves. Results The pH-corrected calci—
um concentration was significantly lower, while the IPF level was significantly higher, in the DIC group compared to the non—
DIC group ¢ =8.963, 12.365, both P <0.001). Pearson correlation analysis showed that in elderly AUGIB patients, pH-corrected
calcium concentration was significantly negatively correlated with the APACHE Il score ¢ =—0.723, P <0.001), whereas IPF
was significantly positively correlated with the APACHE Il score (- =0.756, P <0.001). Elevated IPF, elevated APACHE II
score, and elevated D-dimer were independent risk factors for DIC in elderly AUGIB patients OR (95%CI) = 3.486 (1.675—
7.200), 1.752 (1.198-2.568), 2.785 (1.463—-5.298) , while elevated pH-corrected calcium concentration and high platelet count
(PLT) were protective factors OR (95%CI)=0.312 (0.158-0.612), 0.311 (0.196—0.621) . The areas under the ROC curve
(AUC) for pH-eorrected calcium concentration, IPF, and their combination in predicting DIC in elderly AUGIB patients were
0.828, 0.845, and 0.915, respectively. The AUC of the combined prediction was significantly higher than that of either indicator
alone (Z =2.985, 3.216; P =0.003, <0.001). Conclusion Decreased pH-corrected calcium concentration and increased IPF are
independent risk factors for DIC in elderly AUGIB patients. Combined detection of these two factors can improve predictive
efficiency and provide a reference for early identification of high-risk patients.
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1 DIC DIC AUGIB
Tab.1 Comparison of clinical data of elderly patients with AUGIB between non-DIC group and DIC group
DIC (n=86) DIC (n=40) t/x? P
(% 52( 60.47) 24( 60.00) 0.098 0.754
34( 39.53) 16( 40.00)
(xxs ) 69.89+5.76 72.35+6.12 2.215 0.029
BMI( x+s kg/m?) 22.78+3.15 23.05+3.32 0.452 0.652
(% 28(32.56) 14( 35.00) 0.125 0.723
(% 23(26.74) 12( 30.00) 0.258 0.611
(%) 26( 30.23) 12( 30.00) 1.896 0.595
30( 34.88) 14( 35.00)
16( 18.60) 9( 22.50)
14( 16.28) 5( 12.50)
(%) 38( 44.19) 18( 45.00) 0.012 0.913
24(27.91) 11( 27.50) 0.004 0.951
22(25.58) 15( 37.50) 3.125 0.047
(x+s h) 8.42+3.15 8.96+3.42 0.985 0.326
(x£s ml) 450.00+150.23 750.00+200.35 8.432 <0.001
APACHE 1[I (xxs ) 16.32+£4.25 21.85+5.02 6.985 <0.001
SOFA (xxs ) 5.68+2.05 8.12+2.53 5.896 <0.001
PLT( x+s XIOQ/L) 182.35+44.86 92.58+31.65 11.892 <0.001
PT(xxs s) 12.45+0.85 16.52+1.20 19.315 <0.001
APTT( x£s s) 35.15+1.85 47.25+2.50 27.328 <0.001
D-D( x+s mg/L) 1.35+0.35 5.65+0.85 30.803 <0.001
: 7600-Ca-01 ( )
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Tab.2 Comparison of pH-adjusted calcium ion concentration and 0.828.0.845.0.915 AUC

immature platelet fraction ( IPF) levels between the non—

DIC group and the DIC group

(Z/P=2.985/0.003.3.216/<0.001)

5. 1.
pH ( mmol /L) IPF( %)
DIC 86 1.24+0.14 6.18+1.25 3 Logistic AUGIB DIC
DIC 40 0.99+0.1 10.56+2.08
t 8.963 12.365 o o . . . .
p <0.001 <0.001 Tab.3 Multivariate Logistic regression analysis of the influencing
factors of DIC in elderly patients with AUGIB
B SE Wald P OR 95%CI
2.2 pH IPF - APACHE I 0.012 0.008 225 0.134 1.012 0.996~1.028
AUGIB pH 0.325 0.218 2236 0.135 1.384 0.895~2.142
APACHE 1 ( /P = —0.723/< 0.001 0.001 1.892 0.169 1.001 0.999~1.003
SOFA 0.125 0.086 2.128 0.145 1.133 0.960~1.337
0001) IPF APACHE I ( r/P = APACHE I 0.554 0.228 6.025 0.014 1.752 1.198~2.568
0.756/<0.001) - PT 0.086 0.052 2.789 0.095 1.090 0.984~1.207
23 LOgiStiC AUGIB APTT 0.042 0.028 2.256 0.133 1.043 0.988~1.101
PLT -1.168 0.345 11.452 <0.001 0.311 0.196~0.621
DIC AUGIB DIC DD 1.025 0.398 6.689 0.010 2.785 1.463~5.298
( : “17; “07) P<0.05 pH -1.168 0.345 11.452 <0.001 0.312 0.158~0.612
( ) IPF 1.245 0.372 11.286 <0.001 3.486 1.675~7.200
Logistic : APACHE 1T DD
5 pH \IPF AUGIB DIC
JIPF AUGIB DIC
pH ~PLT Tab.5 Comparison of the value of pH correction of calcium ion
(P<0.05) 3. concentration IPF and their combined prediction in pre—
2.4 pH + IPF dicting DIC associated with elderly AUGIB
AUGIB DIC
AUC 95%CI
AUGIB pH
(1.12 mmol/L) .IPF (8.92%) pH 1.08 mmol /L. 0.828 0.756~0.885 0.775 0.802 0.577
/ ° pH IPF 9.15% 0.845 0.778~0.898 0.800 0.826 0.626
DIC 0.915 0.862~0.953 0.850 0.872 0.722
4 pH JIPF AUGIB DIC
Tab.4 The relative risk of DIC in different levels of pH adjusted calcium concentration and IPF was analyzed
DIC  (n-=86) DIC  (n=40) 95%CI X2 P
pH 2.286 1.485~3.512 10.895 <0.001
(<1.12 mmol /L) 27( 31.40) 31(77.50)
(=1.12 mmol/L) 59( 68.60) 9(22.50)
IPF 2.573 1.658 ~4.005 12.658 <0.001
( =8.92%) 24(27.91) 33(82.50)
( <8.92%) 62( 72.09) 7(17.50)
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Fig.1 ROC curve of pH-corrected calcium concentration combined DIC
with IPF for predicting DIC in elderly AUGIB patients
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