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Abstract

Objective: To analyze the influencing factors of ECG ST-T changes in hemodialysis (hemodialysis,
HD) patients. Methods: Clinical data, laboratory results and human composition indexes of HD pa-
tients hospitalized in Shaanxi Provincial People’s Hospital from January 2021 to March 2023 were
retrospectively analyzed. An electrocardiogram was performed at the same time, and it was di-
vided into ST-T normal group and ST-T abnormal group according to the ECG results. The differ-
ence in each clinical index was compared between the two groups, and the relationship between
each clinical index and the ST-T change was analyzed. Multivariate Logistic regression analysis of
the factors affecting ECG ST-T changes. Results: Among the 75 patients included, the patients in the
ST-T change group accounted for 60% of the total. Between the two groups, combined diabetes
mellitus, blood creatinine, blood urea nitrogen, blood phosphorus, prealbumin, brain natriuret-
ic peptide, highly sensitive troponin, creatine Kinase isoenzyme and phase angle were corre-
lated with ST-T changes, with a statistically significant difference (P < 0.05), these factors into the
Logistic regression model showed that blood urea nitrogen (OR = 1.125, 95% CI: 1.009~1.254, P =
0.033) was an independent risk factor for Holter ST-T changes. Conclusion: ST-T is widely found in
HD patients, and high BUN is an independent risk factor for ECG ST-T changes in HD patients.
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1. &

MLRGET F& & A A IE7 (end-stage renal disease, ESRD) G R B IE B IGIT e —, Ll gefirE
117 3% H (maintenance hemodialysis, MHD)ARYT J& R 5 FAAFH 1TIA 39.8%~60.2% [1] [2]. HD HEHIET:
[ 32 B SR DR O I A D500, A2 O FEL ] ST-T eS8 e W R3]0 (Lo R ST Bt ity % 2218 R 1K
FIEAE, T T B O E B OISR B U S A B B EE T~ . BT ST BtS T M
HLAE BRI RAL, — RGP ST-T B4, ARFsiikid, OBk 5E— RFEARYAE, OES
WAk, AMBE AL FREE R 4akE, HAE SIEERE, SRR RERERE. OUUEIE, £F4E2 [ L
R CVANERICo PN 2 1] (A AR A PR 5 R P 1 O, WO FL B gl & B T 9k ST BB A HI SR [4] [5][6] [7]-

BEAE A B FidoE, OB ST-T s 5.0 M B AFAE R EAHOC, T LMEN HD B350 L5 45 R 1 Tl
MR [8]. AR FL CAESLZ HD ¥RYT 5 B9 B3O Fo B e R HE R Ek 93.48%, HE T fa % O F ] ST-T
SRS H R B R T IEATIRYTRI[9]. (HE AT HD B ST-T SUR RIS R 2 el ik, AWFAR
PIN 75 ) HD B3, WUER L SEIn = AR fa bR, RIS AT O B, BERTFEHD
BE ST-T BRI 2K o

2. ZIRNEFE
2.1. —f%ER
AWFFCNREWIRIE 7S, 8 2021 42 1 H 2 2023 4F 3 A7ERTEE N R ER B MBGE T b OfER R
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JYHHD ¥ . IAFRHE: 1) ke > 18 ¥ 2) MRMEENRITIIEE: 3) WRST . MDA
#r 4) BESZBAGFE . HERRME: 1) BAGEEAMRRESIREIRE; 2) ML MR .
OV Fe R AR  TEIRBN K SCIAEAARE B EAARJG SE85 BE CoNER s 3) PROERLOHRH
o PRI AF L LR 4) ISR R AL S EUL K ST iA; 5) L /iim SR
DUIREASE: 6) AIFMEM IR . TEERG BIEMR . ZAEIIREEES . AP RAERE
R,

2.2. A&

2.2.1. [&RER

PRSI AR N = S (i8INS S <N w0 TN 9 TR i SN = | WA 1 SN = 7 | R N o RN b e )
AR G2 EFCR I, WM CSRIG SA S EE R, B M. Z40E1H5(RBC). H41ETHE(WBO).
M/ E(PLT) ML F(Hb); B3 JREZ(BUN). WLEF(Scr). JRER(UA); HLARRT: M4AH(K). IM4S
(Ca). IMBEP): HIZh: AEHEH(A), FTHEHPA): MlE: =FHM((TG). SHEE(TC). &% RS
FI(HDL). (&% ERE&E A(LDL); OIERGFREY: DL EAMYO). mBAUSEA T (TNT). NIEREHE
MB [A LH§ 5 #(CK-MB); 0 /13 R R : N SNk BT AR (NT-proBNP); HAth: HURSZARZ(PTH). [%
5K JE(PCT)s,

2.2.2. AEmRSE

T ML B A B AT AR B o B 225 P 10 min J5 058 FH &6 BRI A5 0 4 =) A2 7= (AR )
FELBH T A8 34343 HT A (body composition monitor, BCM), %&b N 34 83 /E AR HEAT A AR 843 5E o
e P bR ELHE S 7% A TR b o HoA S FR 4R bR B4 : LA & (muscle volume) 7R 4H g i & (body cell mass,
BCM). #0107 ffi(phase angle, PA)F & e A 16 : AR 7K 53 (total body water, TBW). 41l il ¥k (extracellular
water, ECW) 4l 4 ¥ (intracellular water, ICW) {4 & 15 % (body mass index, BMI, BMI = 1K /& %),

2.2.3. LB EEFRE

FAENTHIN BB EATARAE 12 SREC KA, ST B Wiknitk: >2 NSEGLHE ST £ 1 A5
0.08 s HHIL TR E/KCFREMR > 0.05 mV; >2 NMFEEST B 2K, S8R B i iliZSmRia &,
JE AR > 0.10 mV, BIFHEC > 0.2 mV.e T ESCEARHE: PLR BARHBM B T BACE XA s &, T
B <110 FFHER B T s HE A mAR.
2.3. Gt Ak

SKH SPSS 25.0 GiihF Ak T 804 70 i o THEBTRIA BT IES TR 07 Z R FFEIES
S A EGR R ES AT R R RN, AR EECRA ¢ 850 ARFE IES DA e 7 255 M 7ok
HIIM (P25, P75)]%7, 21 LUK FHRRAIRE 36 o THE00 RER RSB R R, 4RI HLBCR F 2 4656 . F Pearson
J% Spearman FH S 43 ML S BT 2% R 6 -5 40 FiL SR AR S ME S AR R 23 5 o0 R BRI FR AR Z TR K R
KM Z H 2 Logistic [AJ7143 My MLRGE £ &0 fL ] ST-T SR IR K. P < 0.05 NEFHA LT

3. 58
3.1. FRE—RRRIEE R

M 2021 FE& 2023 4F, A 1 160 AT AR 7 Ak & B M@ T %, Horh 85 L9 HEBRTE S,
Gk 1y, LN 75 BB, Hrp ST-T 1B A E#E 30 6, ST-T R4 B3 45 . ST-T B HEE
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Figure 1. Flow chart
1. RIEE

Table 1. Gender, type of primary disease, whether it is complicated with diabetes, hypertension, coronary heart disease were
compared between the two groups [n (%)]

F 1. AR RAREE, BEAHERKRR. 2EAaHSMNE. 2EEHELHELERN (%)

4151 n ST-T IE% 4 (n = 26) ST-T 254 (n = 62) X1E P14
el 0.705 0.401
E: 54 20 (66.7) 34 (75.6)
s 21 10 (33.3) 11 (24.4)
REEImIMLE 0.017 0.898
iz 63 25(83.3) 38 (84.4)
3 12 5(16.7) 7 (15.6)
R E N PR 6.01 0.014
== 38 10 (33.3) 28 (62.2)
i 37 20 (6.7) 17 (37.8)
Fe G I E R 0.026 0.871
= 68 27 (90) 41 (91.1)
4 7 3 (10) 4(8.9)
et EIHE L 0.041 0.840
== 24 10 (33.3) 14 (31.1)
4 51 20 (66.7) 31 (68.9)

3.2. PRLHIBISERR . BATIG . SCIRE R ARRL S HEAREIEEE

ST-T XA 40 ## 1) SCr. BUN. P. PA. NT-proBNP. TNT. CK-MB M#H{7f(PA)S ST-T IEH 4
BEWE, ZREGIHEE (P <0.05). FARFER. EE . RBC. WBC. Hb. PLT. K. Ca. Alb.
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TG. TC. HDL. LDL. PTH. PCT. MUS. BCM. TBW. ECW. ICW. BMI tb%, ZRTLEG 2= L
(P >0.05) (M5 2).
Table 2. Comparison of the general data and laboratory indicators between the two groups
7 2. FMHE—MER, LIEIRFRELR
L gE| P &3 (n = 88) ST-T IE# 4(n = 26) ST-T XZE 4 (n = 62) YZ i P1H
R, x5) 59.52 % 15.54 59.07 + 17.26 59.84 + 14.47 0.22 0.826
EFTRH, M (P25, PT75)] 18 (5, 36) 24 (9, 36) 18 (4, 44) -0.629  0.529
S == AR
RBC [x10'%/L, M (P25, P75)] 3.14(2.72, 3.95) 3.18(2.71, 3.85) 3.14 (2.73, 4.16) -0.157  0.875
WBC (x10°L, M (P25, P75) 5.89 (4.57, 7.38) 5.52 (4.68, 6.83) 5.95(4.51,7.51) -0276  0.783
PLT (x10°/L, x £ 5) 156.03 + 64.46 149.30 + 70.53 160.51 + 60.47 0736 0.464
Hb (x+s, g/L) 98.97 +22.92 98.20 +21.14 99.29 4 24.25 0237 0813
Ser (umol/L, x £ s) 650.45 + 398.79 749.97 + 273.65 584.11 +294.21 2458 0.016
BUN (umol/L, x + s) 20+ 8.54 23.87+8.32 17.42+£7.74 —3.433  0.001
UA [umol/L, M (P25, P75)] 336.00 (255.76, 414.98) 344.46 (278.50, 436.50) 318.00 (239.92, 414.17) -1.547 0122
K (mmol/L, x + s) 4.69 +0.88 4.80 +0.93 4.62+0.84 -0.876  0.384
Ca (mmol/L, x + 5) 2214024 2.17+0.25 2.24+0.23 1291  0.201
P [mg/L, M (P25, P75)] 1.42 (1.16, 1.88) 1.59 (1.35, 1.94) 1.32 (1.10, 1.88) 218 0.029
Alb (g/L, x % 5) 34.2345.99 34.15+4.95 34.28 4 6.65 0.097  0.923
PA [mg/L, M (P25, P75)] 267 (193.9, 300.9) 283.95 (240.25, 341.35) 241 (171.25, 292.20) -2385  0.017
TG [mmol/L, M (P25, P75)] 1.30 (0.87, 1.84) 1.64 (0.90, 2.15) 1.13 (0.73, 1.73) -1.73  0.084
TC [mmol/L, M (P25, P75)] 3.62(2.85,4.51) 3.98 (3.25, 4.82) 3.54 (2.67, 4.44) -1.622  0.105
HDL [mmol/L, M (P25, P75)] 1.00 (0.74, 1.18) 1.05 (0.82, 1.20) 0.94 (0.71, 1.17) -1276  0.202
LDL (mmol/L, x % 5) 1.98 +0.72 2.04 +0.77 1.94 +0.70 -0.598  0.552
PCT [ng/ml, M (P25, P75)] 0.66 (0.33, 1.39) 0.60 (0.31, 1.39) 0.66 (0.33, 1.40) 0227 082
PTH [pg/ml, M (P25, P75)] 167.74 (111.30, 297.88) 147.70 (73.50, 241.46) 193.70 (17.34, 327.63) -0.849  0.396
NT-proBNP [pg/ml, M (P25, P75)] 16066.2 (3275, 35000) 5517.00 (808.29, 22228.50)  34748.00 (8324.81,35003.00)  —3.683  0.000
MYO [ng/ml, M (P25, P75)] 198 (135, 286.2) 188.00 (128.38, 253.10) 223.00 (140.00, 292.60) -0.633  0.527
TNT [ng/ml, M (P25, P75)] 0.08 (0.05, 0.14) 0.06 (0.02, 0.11) 0.10 (0.06, 0.22) -2.818  0.005
CK-MB [ng/ml, M (P25, P75)] 2.10 (1.30, 3.3) 1.40 (1.08, 2.63) 2.40 (1.60, 4.10) ~2.608  0.009
NARFSY 53 B4 i
MUS (kg, x £ 5) 26.33 4+ 5.98 26.95 + 6.42 25.92 +5.70 ~0.728  0.469
BCM (kg, x +'s) 31.23 + 6.36 32.08 + 6.54 30.67 +6.25 -0.944 0348
TBW (L, x +5) 36.82+7.41 37.56 + 7.46 36.33 +7.41 -0.705  0.483
ECW [L, M (P25, P75)] 14.40 (13.1, 16.70) 14.45 (12.98, 17.00) 14.30 (12.50, 16.35) -0.573  0.566
ICW (L, x %) 21.81+4.44 22.40 + 4.56 21.41+4.36 0952 0.344
BMI (kg/m’, x £ 5) 2228 +3.34 22.97+3.77 21.82+2.30 ~1.474  0.145
PA (. xts) 4254142 4,65+ 1.46 3.98+ 1.34 —2.039  0.045
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3.3. Logistic BY3 3%
¥ IR ZE 5 R 3 N Logistic [FIHAEAL, 45 54278 BUN 2 ST-T B3 (ka7 i [ K 22 (W42 3).

Table 3. Logistic multivariate regression analysis of ST-T change influencing factors on ECG

= 3. 1LERE ST-T st LRI E F Logistic ZEERBVFSHEER

Bl B FrifE iR 2 FLIR S Exp (B) 95% B (5 [X 1] P
JR 2 (mmol/L) 0.118 0.055 4524 1.125 1.009~1.254 0.033

HE -1.953 1.746 1.252 0.142 0.263
4. ¥Wig

SEEAR BN Kt AN 2 A 5 O L ] ST-T 8038 5 LI DRI 2R [ 107 o B ST DA AR 458 7 o L5 o )
— MR B, B I ARG T R e O (A HH 2R, (BRI R R B — R e L I HD R
AR ST-T BISAE . [Hltk, ABFRYING HD TS, RGO B E ST-T s, 45
RKOUBEFR . BUN. SCr. P. PA (i) NT-proBNP. TNT. CK-MB KAA{; f(PA)5i%2K B0
HL P ST-T s MR A M5, ol BUN B DA HAST 0 PR 2%

AHFFUIET WS HD B3 1 PRAR i S SEIG s b, I PR R U %8 3 O FL I ST-T U iy ik
SFERE R ER . MR R BN VAN B DI E B AR 2 —, S EE BN ERE S R A RO R4
N FIERR, &R R S B N R R S A A R IO, NI e B, B N
PREBMEIRU . BEAERE LRI, IR 3 B B e AR SRR O, AT DL S B 2R - A SR 5K 3 - ]
M RS (RASS)HITEE, T R IMLE KRR S MO MEFMAERR, Fit, MRRARSOME
FHRPIR R REVI[11] [12] [13] [14] [15]. fEEIERTFACUYRMEEF T, (MR EFILHE RIS
BFMTE, BFTEE RIMAREEE MR R RS G G0 T S AR O B3, i AR T DhRensem, %40
FNENIIRAEAE[16]0 BEA K ERFFLUESE T MR R A S 2 P i MU B AL T 2 A0 0, G S0 s
v, SRR ZE . SVEOIURESE. SRR IR 2R TR B ko R4, I B AR R AU A T UL A
B /NERYEE Z[17] [18] [19] [20] [21]. fERMEC IEmCRAL)BE R, AT MVLE, MmiREERERE
RO T HAE T XU [22] 4IN 193 151 /NER ST 28 (eGFR) > 90 ml/min [ 2ME IR BN Bk 45 & fE(ACS) &
L, WERAREY: JREERS MENET EBUN/C R T & A 5 OV ESET: . O URESE K 25 e iy
(AN B O I A R A R B I 923 A B FUIESE BUN /KT 5 b 28 S e 5 4 2 IE AR 96 [24] . AT
FERW 7 HD B MR R A SO o ST-T SRR, RIUM R E 50 i & ST-T S0 A KUK &
HRK, 1E Logistic [IVABAY tpif BRI 3R, 4R« SCr. P. PA. NT-proBNP. TNT. CK-MB A
AL (PAYE MR F G, X PR IR AFAE -

R FAFAE— € R BRIE: AT SO BB 7E, FEAR SRS, HIFRIKR B m a0 B ST-T 4
HIRADIE L BB ST-T SUR A AR B AR FINLS], KK T 2 o0 KEEARTIE MR ARG . Hk, &
WFFTo = (T B2, R HUAL ST-T BURFEIEH ARES HD & NP ZER . Hoh, AW5E T3l
WHIT, W FE 2 R B AMEYE MR IR IE .

L LR, ST-T BU) 2 A#4E T HD &3, FRATHT T E x5 BUN & HD 820 f & ST-T 242 1)
M7 S PR K . A 0 B AT T 2 BT TR U E BUN SOy HL P ST-T 228 (B Bt o S 4k, T8 IR
EIEARMEE, FIAE T2 S BRI A ] DARE G0 P OV R R R

EL£mAB
2023 AEBEVE S BHE T IR H (— M H —— 4k 2 R R AUR) (2023-YBSF-478).
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