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Association between initial anion gap and acute myocardial infarction

ZHAO Xiao—bin, NIU Shu-lin, YUAN Ru-yu

(Department of Cardiology, The Second Hospital, Tianjin Medical University, Tianjin Key Laboratory of lonic ~Molecular Function of
Cardiovascular Disease, Tianjin Institute of Cardiology, Tianjin 300211, China )

Abstract Objective: To investigate the relationship between acute myocardial infarction(AMI) and anion gap (AG). Methods: 352 patients
with AMI and 268 patients with unstable angina (UA) were retrospectively analyzed. The difference of initial anion gap (AG) between the two
groups was compared. The AMI group was divided into three subgroups according to the level of LVEF: HFrEF, HFmrEF and HFpEF. The
relationship between AG and the degree of in—hospital heart failure in AMI patients was observed. Results: Compared with UA group, AG
in AMI group was significantly increased (P<0.001), while CO,CP was decreased (P<0.001). AMI subgroup analysis showed that initial AG
was positively correlated with the degree of in—hospital heart failure, and there were statistical differences between groups (P<0.05). Logistic
regression analysis showed that the degree of in—hospital heart failure in AMI patients was related to initial AG(OR=1.156, P=0.004,95%
C1:1.047-1.275). Conclusion: The initial AG level can be used as an assessment of the clinical status and severity of AMI,and is also an
independent predictor of the severity of cardiac impairment in AMI patients.
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B /NERE 1T K (estimation of glomerular filtration rate,
eGFR)/NT 60 mI/(min+1.73m?) ; & I YL &1
AMI 41 ST Bedfy s O U SE 250 41(71.0%),
A ST Bedfi i v O URESE 102 411(29.0% ), 47 PCT A
260 191(73.8% ) , A7 25 B2 SR 2y Jik I o4 1L 48 O A
(percutaneous transluminal coronary angioplasty, PT-
CA27 Bil(7.7% ) , I R~FIRTT 65 Bi1(18.5% )
1.2 ARz ABErT BRI N A S £ A i
& (NT-proBNP) 0o IUNLESEE 1 1(cTnl) (I FH F1L L H
fi#t 5T AG .COCP M HIRESE, WK H 25 I I i Ag . i
W DIRESE , ABE 48 h P58 LR S5 O IR 7 0 3l
PG, eGFR 3843 CKD-EPT AR, Wk
AR AR PR BB A s B IR s AR A . AR AR
2018 4+ [ g st 2 W MG 7R Y, K AMT 2L
SR e S M B (LVER ) 7K P43 A 5 1t 40 B0
K 0> /1 32 3 (heart failure with reduced ejection
fraction, HFrEF ) , 5 L35 H [ {E 140> 77 55 45 (heart
F1 FAEZERILE ()

Tab1 Comparison of baseline characteristics between two groups(xzs )

failure with mid-rang ejection fraction, HFmrEF ) F15
L3R B 1400 71 538 (heart failure with preserved
ejection fraction, HFpEF)3 NEZH 54743047 , WL H)
I AG K5 AMI & BN O 3 im I OG &R
1.3 #itFam il Excel XF¥RHEFT B R
AL I SPSS 19.0 X RR AT G40 Hr o BT
BERH waes Fliid , THECTORER HIIEL . A 23 Lo diid .
PIZH ] LB RCFORER xR 5, THEEBORER 9
ISTREAS ¢ K. AMI EAL5: BT R F SR 207 2547
Br, AR HBER ] LSD K365 Dunnett’s ¢ K55 ; 4]
0 AG IR 55 Bt N ) S 0 A B A AH S 2R T A
¥ ZTT Logistic [MJAS3H7 , 15 H & #AGK: PE. Frf
SIS, KK HE a=005,P<0.05 A Giit
2 HR
21 AmARKITH>A Ik 620 BIEFE AMI 5%
i 56.8%. AMI 211 P LB AG TBIL ¥ T UA
4 (P<0.05), BEH HEH COCP.H gl K
LVEF #{KF UA 41 (P<0.05), i 19 £ i) 4F i
eGFR ¥ LG22 5 (R 1),

Rl n AER% BAMI(%)  TC/(mmol/L) TG/(mmol/l.)  LDL-C/(mmol/L)  TBIL/(pmol/L) HEM/(gL) HEH/(L)
AMIZ] 352 6294102  267(75.9)° 45+1.0 1.7+0.9 2.9+0.8 14.9+6.9° 62.5+5.5" 39.13.5°
UA 41 268  64.8+84  147(54.9) 4.6+1.1 1.8+1.2 3.0£1.3 12.946.6 66.2+5.5 41.7+3.6

ZH 5] n AG/(mmol/L.) COCP /(mmol/L.)  #f/(mmol/L.)  #4/(mmol/L)  §4/(mmol/L)  eGFR/[mL/(min-1.73m*)] LVEF/%
AMI 4] 352 15.9+3.6" 25.13.1° 4.10.5" 140.5+3.7°  103.6%3.9° 92.1+14.5 52.9+10.8"
UA 41 268 13.7£2.5 27.642.7 4.1:0.4 142.03.9 104.9+3.0 91.5+11.8 61.1+7.9

TETC: SREEEE ;TG - M =K s LDL-C IR EE I £ 1 HH 517 TBIL: SUIEZLE ;5 UA 4LAA L, *P<0.05

22 JARXIOR PR IR R R R IAE |
GRS R R ) S LU e i 27 22 5 (P>0.05,
x2),

F2 PHABRERE RIS R REE RN % )]

Tab 2 Comparison of past medical history, smoking history and
family history between two groups[n( % )]

) no EMUE BEPRRS  EARMLE  WRMR K

AMI 4 352 249(70.7) 111(31.5) 84(23.9) 177(50.3) 74(21.0)

UAZL 268 203(75.7) 88(32.8) 66(24.6) 120(44.8) 68(25.4)

2.3 EAH5AH AMIEE SN 3 AU HFYEF 41
(n=40,11.36%) .HFmrEF 41(n=66,18.75% ) .HFpEF
ZH (n=246,69.89% ). HFrEF 4 HI4ER AG K .
NT-proBNP F1 GRACE 14350 i 5 T HFmeEF 21
Fl HFpEF 41 (P<0.05),CO,CP Fl eGFR 1] A% T
HAML (P<0.05) , 1 55 M e o] e Bk TR T & 3

TGt 2R (K 3).
F3 AMI AFHITIEBBIRFFIED T (x2s )
Tab 3 Analysis of AMI subgroup data characteristics(xzs )

- HECEF 41 HFmrEF 41 HFpEF 41
- (n=40) (n=66) (n=246)
FHE1 (%) 30(75) 54(81.8) 183(74.4)
ARk 66.749.3" 62.3£10.4 62.5+10.2
NT-proBNP/ 9 450.3£10 024.3° 3 279.1x4 255.9° 10 05.5+1 406.4
(pg/mL)

Tnl/(ng/L) 22.4£19.9° 24.1£18.9° 14.516.3
GRACE ¥4 128.7£26.5° 105.7424.4° 101.7£22.3
AG/(mmol/L) 18.33.6" 16.6£3.9° 154233
CO,CP/(mmol/L) 23.6£2.8" 24.8+4.0° 254£3.0
HEA/L) 62.8+6.0 62.1+5.3 62.55.5
HEM/gL) 38.6:4.4 38.93.8 392433
eGFR/ 79.6+16.4 94.0+14.3 93.7£13.1

[mL/(min*1.73m?)]

11 : 5 HFmeEF 41 \HFpEF 20 AH [L , *P<0.05; 55 HFpEF 20 #H
ke, #P<0.05
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Logistic [MIABLRI R 4T 04T, Ny Sy RN
MSEACIE T AFWE PR s i T B PR | s B IMLAE
W 4 .eGFR \NT-ProBNP ¢ Tnl \ TBIL K % Jp iif K %5
[ Z RIFEAR, 25 51 R W1l AG K5 AMI &
HBEN O S R R S IE M SC (AR K . OR=1.161,
P<0.001,95%CI:1.088~1.237, 2 [ % : OR=1.156,
P=0.004,95%CI:1.047~1.275,3% 4);CO,CP 5 AMI
BAHBEN L v R 2 U D (PR 2R : OR=0.885,
P=0.002,95%CI:0.820~0.955, 2 [H % : OR=0.876,
P=0.008,95%CI:0.795~0.966, % 4). &I M IR |
NT—proBNP ., ¢Tnl F1 TBIL ¥ A] §40 AMI A3 B a].0>
TIFEBRIFERE (P<0.05) , IITAFES PRSI =i | =i Ag i
Jit \eGFR .GRACE P43 . WA K A g i X AMI A2
5 300 ) . o 3 0k A 35 5 A B S 52 M ( P>0.05) .
R 4 BF ST Logistic B3 Hr

Tab 4 Ordered multiple Logistic regression analysis

AR B SE Wald P OR 95% CI

AG HANZE  0.149 0.033 20409 <0.001 1.161 1.088~1.237
ZHEZFE  0.145 0.050 8.228 0.004 1.156 1.047~1.275
COCP HAHZE -0.122 0.039 9.842 0.002 0.885 0.820~0.955
ZHZ -0.132 0.050 7.106 0.008 0.876 0.795~0.966
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BIRAIIFEHERR T eGFR<60 mL/(min+1.73m?)
) AMI B3, (HJE7E AMI 8930 20 43 #r b & 31
HFYEF 411 eGFR B E LT HAMLL, 5 AC THE
A, K AG FTREFUR LG AL, 7]
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PR AMI J8 35 B PN U 07 36 3 (4 A ST s 66 PR R
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ARl —Z R Z B 3 HrEt ,AC 5.0 TIEEE R
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