154

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 2,2026

RSB, AT, i, A

R, . RGN =M/ TN E RS 2 LS SR POl (B 28 RAL T Z A ) R0 . —

Tt MIMIC-IV BE 4T ()], " EShkaEfbA4Es, 2026, 34(2) . 154-162. DOI; 10.20039/j. cnki. 1007-3949. 2026. 02. 008.

< RATIRFHR - [XEHES] 1007-3949(2026)34-02-0154-09

1

I

R A 2R e 2 i/ P 2R 8 Ui L L 9 R o P D A
28 RHET 2R ZRIAY SRHK : — I MIMIC-TV £ 48 %2 53 Br

EEXR, BErE”, g2, T, B E, T &
1.7PABAFER(T az—i&%ﬂa/ﬂ%%&zﬁ%ﬁﬁ) jb,‘ﬁma[g;ﬁ PEHESHFRE2. PEAFEREEESH,
JLFEF 100029;3. LERABRFEFRMERI-ER LS ESFA, LiETF 200336

[ =] [BrI] it RLARBH A (AST)/ & & B4 28 (ALT) Fo 14 (De Ritis Mﬁ) 2 & fr bk o i 9E B
28 RA TR Y B AN SO ZAEE ST RERBAFE T 6 LARTM ML, [FE] KA =B
R Tr ik, Bl B kAL TR & RAFIRT 7 513 4 8 dn b oS PR B & 09 28 ﬁﬁﬁiﬁ%i’a ztw/‘? F MIMIC-IV # % %, #%
Yo ik d S R ICD % AD AT AR IR St B 18] Ao R B0 & Bk B R R LG4 T iR S THAFRL 20 9T =,
BB PHFLRR, RACARAETIFHEAANATE)H S EF Cox #;tiiiﬂi%ﬁ De Ritis W4, 3+ 8 % SOFA %
5 APACHEIL 4 B F X FFAWirEd, LASSO W28 T % FikdF, #@id ROC-AUC Aok J5 47745 B A1
e, FASRIR 8 L 2AK IS A5 %) De Ritis WA Rt BB AERA, [HR]  De Ritis A5 8 fo bk 5 & % 28
R EREHML, Kaplan-Meier £ A5 #H 27 ,De Ritis e AR &89 Q4 LE28 RAMATERESZ T Q1 A
(20.52% ¥ 15. 08% ,P<0.0001) , &% Cox B )2 547 %7, L= N I& M & De Ritis YA &9 38 n i B 3538 m Q4
8 TR Q1 % 42. 1% (P<0.001) . $ B4 Cox RS MR F, F8 FRME RERREFHARSY
SR BE A AUC A S 0.821, RE W& %, De Ritis YALLE 25% ~T75% BMAMEEL B N LA 1
KA H, TRy AAw 2R 2w AEREE L5, De Ritis eL 5 B bt S ik &4 28 R Fa3F
KX RAREF(P=0.143) , RS BT, F8 IR BEIAMRE A% 57 3 De Ritis AL 5 S = RIELFRG X L
YR PALNTO0.05, LA EFHB ABEZIMBAREELEEL T, LFRMNALE A B35 FRAG Rz
B EFMEH B 24% ; £ RIEZHARIE A, 69 &+, De Ritis Je{L5 5o = Ko 2 L&A 2 M do ad T 352 MUK 8 4,
BB MARIAEEZAREE(P=0.213), [£i8] De Ritis "ol 58 bbb S Em B4 28 RATEZHUEH E40
Xk F B ST AE A R AE 5 R B A 5 T R ) TR 45 4R

[KEIR] RARBRI A/ R KR AIE(De Ritis }o48); #Hb B SRR, FRMMAE;, MIMIC-IV & 3%
B, EREAR

[FEHZ%ES] RS [ XERFRIE] A

Association between aspartate transaminase/alanine transaminase ratio and 28-day

mortality in patients with ischemic heart disease; a MIMIC-IV database analysis
REN Dezhi'*, XU Siyao'?, XIONG Jiajun'*, WANG Shuai’ , DUAN Jun’, WANG Hui’

1. China-Japan Friendship Hospital( Institute of Clinical Medical Sciences) & Peking Union Medical College & Chinese Acad-
emy of Medical Sciences, 2. Department of Critical Care Medicine, China-Japan Friendship Hospital, Betjing 100029, China;
3. Department of Emergency, Tongren Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200336, China
[ ABSTRACT | Aim  To explore the association between aspartate transaminase ( AST)/alanine transaminase
(ALT) ratio (De Ritis ratio) and 28-day mortality in patients with ischemic heart disease, and to analyze its specific pre-
dictive value in populations with different comorbidities. Methods A retrospective study was conducted, and 7 513

patients with ischemic heart disease were finally included after screening for missing values, and all data were obtained from
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MIMIC-IV database.

Extracting based on the ICD codes for ischemic heart disease, mean imputation was used for missing

time-related and laboratoriy data. ~ Variables with a missing rate exceeding 20% were excluded from the model. ~ The De
Ritis ratio was assessed using a multivariate Cox model with restricted cubic splines with four knots and adjusted for SOFA
Model

score, APACHE Il score, organ support, and biomarkers. LASSO regression was used for variable selection.

performance was evaluated by the ROC-AUC ( DeLong method) and calibration metrics.  Prespecified subgroup analysis
were performed to explore the modifying effect of comorbidities on the association between the De Ritis ratio and mortality.
Results The De Ritis ratio was significantly associated with the 28-day mortality in patients with ischemic heart disease.
Kaplan-Meier survival analysis showed that the Q4 group with the highest De Ritis ratio had a significantly higher 28-day
mortality compared to the Q1 group (20.52% vs. 15.08% , P<0.0001).
the risk of death increased significantly with the increase of De Ritis ratio, the risk of death was 42. 1% higher in Q4 group
than that in Q1 group (P<0.001).

tus were identified as independent risk factors, and the AUC value of the model was 0. 821.

Univariate Cox regression analysis showed that

Multivariate Cox regression analysis showed that age, respiratory rate, and sepsis sta-
The decision curve analysis
showed that the De Ritis ratio had a net clinical benefit within the threshold probability range of 25% ~75% . The restric-
tive cubic spline regression model showed that there was no significant nonlinear relationship between the De Ritis ratio and
mortality after adjusting for confounding factors (P=0.143). Subgroup analysis showed that age, cirrhosis, and mechani-
cal ventilation had significant interactions between the association between this ratio and the risk of death (P<0.05), and
the predictive value was more pronounced in young patients, non-mechanically ventilated patients and those with severe in-
flammatory.  The risk increase in the young group was 24% higher than in the elderly group; in non-mechanically ventitated
patients, the De Ritis ratio was strongly associated with mortality risk.  In patients receiving mechanical ventilation, no
significant correlation was observed (P=0.213). Conclusion The De Ritis ratio is significantly positively correlated

with the 28-day mortality of patients with ischemic heart disease, and therefore can be used as a warning indicator to evalu-

ate the short-term mortality risk of such patients.
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Figure 1. Flowchart of the inclusion and exclusion process
and quantitative grouping
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FHHIHBITE Q4 A Q1 it 7.74% , LAk, Q4
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Table 1. Comparison of general clinical data of patients in each group

2B SIRS FREET A ™5 SIRS 3-4 Z¢ Y LL I 7E
Q4 HH QL A= 11.89% (£ 1),

x1. BHBE-MRIERFLLE

WH Bk (n=7513) Q1 #4H(n=1890) Q2#H(n=1949) Q34 (n=2022) Q44 (n=1652) P
iy % 72(20 ~104) 71(20 ~104) 73(25 ~99) 73(22 ~97) 72(20 ~98) <0.001
BML (kg/m’) 28.10 28.46 28.19 27.62 28.10 0,001
(13.760 ~93.297) (13.760 ~72.456) (14.360 ~79.722) (12.446 ~74.143) (12.82~93.297)
/(% ) ] <0.001
Ik 2 568(34.18) 570(30.16) 657(33.71) 736(36.40) 605(36.62)
B 4 945(65.82) 1320(69.84) 1292(66.29) 1 286(63.60) 1 047(63.38)
BLARIE T 1EL/ K (0. 1658;010347) (0. 336§igg4.52) (0.826?97;1.32) (1.7766~.151985.2) (0. 1752;010347) 0-095
RRT #4Lmf ]/ K 2.58(0 ~48) 2.58(0 ~23) 2.60(0~32) 2.56(0 ~29) 2.58(0 ~48) <0.001
LD/ (R/5Y) 84(0 ~179) 84(0 ~173) 82(0 ~178) 84(0 ~174) 83(0 ~179) 0.103
KR/ mmtg (25 ~8§18(.)667) (26 5441,5233) (34. 3322; g?o. 667) (28 55152.3667) (25 ~8(1).72(.)333) <0-001
WA R/ (U 43) 18(0 ~90) 19(0 ~90) 18(0 ~75) 18(0 ~63) 18(0 ~76) <0.001
i/ ok 98.1(0~104.8) 98.1(0~104)  98.1(34.1~103.7) 98.1(33.6~104) 98.1(35.4~104.8) 0.127
I RGi/ 5
0ASIS 33(9 ~68) 32(10 ~67) 33(12~63) 34(13 ~68) 34(9 ~61) <0.001
SAPSII 40(6 ~112) 38(6 ~98) 40(13 ~101) 41(11 ~112) 41(8~99) <0.001
CHARLSON 6(0~18) 6(0~18) 6(0~17) 7(0~17) 6(0~16) <0.001
SOFA 6(0~22) 5(0~17) 6(0~21) 6(0~21) 6(0~22) <0.001
GCS 14(3 ~15) 14(3 ~15) 12(3 ~15) 15(3 ~15) 13(3 ~15) 0.562
APACHE II 47(10 ~157) 46(11 ~144) 47(11 ~149) 48(12 ~157) 47(10 ~146) <0.001
BIFRE/[H1(% ) ]
L IUESE 2 017(26.85) 444(23.49) 490(25.14) 567(28.04) 516(31.23) <0.001
=il 2 808(37.38) 708(37.46) 748(38.38) 731(36.15) 621(37.59) 0.538
FFRE L 405(5.39) 40(2.12) 97(4.98) 142(7.02) 126(7.63) <0.001
2 HUBR IR I 3 112(41.42) 808 (42.75) 843(43.25) 823(40.70) 638(38.62) 0.020
COPD 1587(21.12) 431(22.80) 411(21.09) 433(21.41) 312(18.89) 0.041
0I5 3995(53.17) 1 043(55.19) 1047(53.72) 1 064(52.62) 841(50.91) 0.073
S FE AR bR
MLIEH/ (g/L) 102.0(2.8 ~20) 105.0(34 ~198) 103.0(43 ~177) 100.0(42 ~200) 9.80(28 ~184)  <0.001
STMANAE/ (X102 L7Y)  3.42(0.79 ~7.21) 3.57(1.15~6.68) 3.43(1.18 ~6.06) 3.37(1.39~7.21) 3.28(0.79 ~6.86) <0.001
EAIEEE(x10° L") 11.6(0.1~116.5) 11.0(0.1~116.5) 11.5(0.1~95.4) 12.0(0.1~83.9) 12.0(0.6 ~62.6) 0.001
HEM/ (g/L) 31(9 ~53) 32(11 ~50) 31(12 ~47) 31(10 ~50) 30(9 ~53) <0.001
pH {i 7.37(6.78 ~7.78) 7.37(6.92~7.64) 7.37(6.84~7.78) 7.36(6.78 ~7.65) 7.37(6.89 ~7.70) 0.002
D-ZBK/ (pg/L) 2 887(228 ~21509) 2 435(433 ~21381) 3 207(340 ~19289) 3 134(481 ~20831) 2 864(228 ~21509) 0.897
TRE 1 il DR E] /s 14.8(9.4 ~150.0) 14.3(9.5~150.0) 14.7(9.4~150.0) 15.1(9.6~150.0) 15.2(9.5~143.5) 0.007
MABLT R/ (wmol/L) 10.26(0 ~726.75) 10.26(0 ~360.81) 10.26(0 ~403.56) 10.26 11.97 <0.001

(1.71 ~726.75)

(1.71 ~695.97)
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i H Bk (n=7513) Q1 4H(n=1890) Q2% (n=1949) Q341 (n=2022) Q44 (n=1652) P
I pR %/ (mmol/L) 24(3 ~227) 27(5 ~212) 25(4 ~227) 24(3 ~200) 22(3 ~196) <0.001
/MY (x10° 171 183(5 ~1647) 194(9 ~771) 189(5 ~1013) 180(9 ~855) 169(9 ~1647)  <0.001
RRT/[ (% )] 755(10.05) 139(7.35) 185(9.49) 217(10.73) 214(12.95) <0.001
HLAE SR/ [ (% ) ] 4 001(53.25) 946(50.05) 1016(52.13) 1 132(55.98) 907(54.90) 0.001
EFAPFRIME/ [ H(%)]  5413(72.05) 1 205(63.76) 1 382(70.91) 1 489(73.64) 1337(80.93)  <0.001
SIRS/[ (% ) ] <0.001

0 60(0.80) 16(0.85) 10(0.51) 23(1.14) 11(0.67)

1 768(10.22) 236(12.49) 216(11.08) 179(8.85) 137(8.29)

2 2200(29.28) 611(32.33) 601(30.84) 578(28.59) 410(24.82)

3 3081(41.01) 747(39.52) 763(39.15) 814(40.26) 757(45.82)

4 1404 (18.69) 280(14.81) 359(18.42) 428(21.17) 337(20.40)

T : ASIS ; TR 25 T SO AE MRS5S LR FEPE40 ; APACHE 11 ; 220k 2E BE 2 RAS PR RR BUPEA 1T,

2.2 Kaplan-Meier #4547
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Figure 2. Kaplan-Meier curve analysis
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2.3 De Ritis tb{E5 THD 2% 28 XA T RHXH

BATHZE Cox [0 40 #7745 H 7R, BEFF De Ritis
FUAE A T, FR 3 B 0 T KU o 4, LA T
& MET Q1 Z(HR=1) ,Q2 #H 28 KHIFET- X T
BT 17.1% (P=0.049) ,Q3 41 28 KAYFET- K T+

T 46.6% (P<0.001) ,Q4 41 28 KMFET- M TH5 T
42.1% (P<0.001) . FEWIHEG De Ritis AT
fE4 THD ST ITE T AR (TS5 bR (1 3)

Characteristics ~ Number(%) HR(95%Cl) P

Qi 1890(25.2) 1

Q2 1049259) od 1-1711371) 0.049

a3 2022(269) (1 pa1 708 <0001
1.421

Q4 1652(22.0)  (1.214~1.664) <0.001

T T T T T T T T T T 1
0 020406 08 1.0 1214 16 1.8 2.0
The estimates

3. IHD £ 28 RILT-ZE K Cox Lk XU LE
Figure 3. Cox proportional hazard ratio for 28-day

mortality in IHD patients

2.4 BRTEASH

LASSO [811H 43 M i 22 1 $5e HL 52 0 7 (4 B D Ay
fiE AL G 4R BMI K™ HCO; /08 R 1fil IR
FA pH (H ML/ S ABLT Z KO- S U ]
OASIS P43 . APACHE 1T 343, APS Il #¥47- | Charlson
G IFIETEEL . COPD MEEAE \RRT {1 |SIRS 3%k .2
RUBE IR M2 AT 9 ALBGE <R YT R BRI PR %
AP0 A, o A IO A e A
RRT i/ FHHCAI R R 2 THD B3 28 KRIET:
FA) i XU T (K] -, X BEARAE B 99 A 275 i Cox [F]
H43#r, H ROC #1126 F [ 2 (area under the curve,
AUC)MEA 0. 821, R ZBI A AT R 4119 X 73 fig
(F2 K4 FAS),

YL £ 43 BT ( decision curve analysis, DCA ) 4%
SRR, De Ritis FEAEPH THD 835 28 KIETHJ7
T EA R E TGRE T, 16 25% ~75% A BR{EHESRE
I, De Ritis FAEBEAYAR A T« 28030977 80 RifR
Y7 R B T R AR . XA, De Ritis HUAE
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