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Risk factors for death within 2 years
in new maintenance haemodialysis patients

LI Jian, SUN Yun
( Department of Nephrology, Multidisciplinary Innovation Center for Nephrology, The Second Hospital,
Cheeloo College of Medicine, Shandong University, Jinan 250033, Shandong, China)

Abstract: Objective To explore the risk factors for death within 2 years in patients newly admitted to maintenance
haemodialysis (MHD). Methods The 2-year clinical data of patients who started haemodialysis from March 2019 to
November 2020 in The Second Hospital, Cheeloo College of Medicine, Shandong University were retrospectively
collected. They were divided into death group and survival group according to whether they had died at 2 years. The
clinical data were compared and the risk factors for death were analyzed. The patients were grouped by pre-dialysis sys-
tolic blood pressure ( SBP) to compare the impact of blood pressure. Finally, the independent risk factors for patient
death were analyzed using univarite and mnltivariate Cox regression models. Results During the observation period, a
total of 83 patients were newly admitted to MHD, 4 left within 2 years, and 3 received renal transplant. Of the 76 cases
included, 17 (22.4%) died. Compared with the survival group, patients in the death group had lower blood potassium,
albumin, blood creatinine, and SBP at baseline, a higher proportion of comorbid coronary artery disease and diabetes
mellitus, and a higher estimated glomerular filtration rate; patients with an SBP <140 mmHg ( 1 mmHg=0.133 kPa)
had a higher case-fatality rate. Cox regression analysis revealed that the lower pre-dialysis SBP ( HR=0.957, 95%CI .
0.928-0.987) , albumin ( HR=0.918, 95% CI. 0.857-0.984) , and comorbid diabetes mellitus ( HR=3.690, 95% CI;
1.157-11.768) were found to be independent risk factors for death in patients ( P<0.05). Conclusion Newly admitted
MHD patients have a high case-fatality rate; SBP <140 mmHg suggests higher risk of death; lower pre-dialysis SBP,
albumin, and comorbid diabetes mellitus are risk factors for their death within 2 years.
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S 5 = 45 bR, B 1045 ( calcium, Ca) | ML %
( phosphorus, P) . M4 ( kalium, K) . If.4} ( natrium
Na) . I.% ( chloride, C1) . Il %% ( magnesium, Mg) .
412 1 (haemoglobin, Hb)  IfiL 75 F1 2 1 (albumin,
ALB) Hij 125 [ ( prealbumin, PA) IfiL 7 HF Ik 5% iR
%% (parathyroid hormone , PTH) _ ML.i5 AILEF ( creat-
inine, Cr) . Ifil & /K 3 % (blood urea nitrogen,

BUN) . B2 f# ¥k & H ( 2-microglobulin, B2-MG) .
i 1115 /N BR 38 1 % ( Estimated glomerular filtration
rate, eGFR), C X Jif & [ ( C-reactive protein,
CRP) . H i =5 ( Triglycerides, TG) . . AH [#] [z
(total cholestero, TCH) B % F| 4} ik ( B-type natri-
uretic peptide, BNP) ; @i 1 i & B 77 4£ 19 & IF
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Table 1 Baseline characteristics of patients in the death group and survival group
(S BT (n=17) A (n=59) P
iR/ % 62.0£13.0 56.9+12.4 0.143
PR/ n( %)
B 13(76.5) 39(66.1) 0.418
8 4(23.5) 20(33.9) 0.418
SEE kA
Ca/(mmol/L) 2.0(1.9,2.1) 2.0(1.9,2.1) 0.921
P/(mmol/L) 1.8(1.4,2.3) 2.0(1.6,2.6) 0.159
K/ (mmol/L) 4.5x0.6 4.9x1.0 0.034"
Na/( mmol/L) 139.0(135.0,141.0) 139.0( 136.0,142.0) 0.412
Cl/ (mmol/L) 101.8+4 101.5+7.4 0.829
Mg/ ( mmol/L) 1.0(0.8,1.0) 1.0(0.8,1.2) 0.517
Hb/(g/L) 84.1+21.6 78.8+15.1 0.253
ALB/(g/L) 29.5+4.2 35.326.0 <0.001"
PA/(mg/dL) 22.0+7.0 25.9+8.6 0.095
Cr/ (wmol/L) 608.9+171.7 889.1x401.8 <0.001"
BUN/( mmol/L) 26.8+7.1 31.3x11.2 0.050
B2-MG/ (mg/L) 19.3+3.7 18.3+4.7 0.399
eGFR/[ mL/(min-1.73 m?) ] 10.3(7.5,14.2) 6.4(4.2,8.7) <0.001"
PTH/ (pg/mL) 218.1(194.3,305.5) 355.2(198.4,511.4) 0.050
CRP/(mg/L) 10.6(5.1,46.9) 6.9(2.5,24.4) 0.159
TG/ (mmol/L) 1.3£0.7 1.5£0.6 0.265
TCH/ ( mmol/L) 3.9(3.5,4.8) 3.8(3.2,5.3) 0.732
BNP/(pg/mL) 874.7(496.9,1854.2) 610.9(236.4,1451.0) 0.278
A&/ n (%)
Sk P 1(5.9) 17(28.8) 0.102
ek E 16(94.1) 42(71.2) 0.102
BIFRE/n( %)
T I 15(88.2) 53(89.8) 1.000
Wi R 13(76.5) 23(39.0) 0.006 "
LR 12(70.6) 22(37.3) 0.015"
AR 27 11(64.7) 35(59.3) 0.689
ngiRERZ) 4(23.5) 17(28.8) 0.903
A JE LS 9 10(58.8) 25(42.4) 0.231
FEATHT L/ (mmHg )
SBP 142.0+12.7 152.8+14.0 0.006"
DBP 79.0+8.3 84.1+12.1 0.108

22 BEEZIGKRARITLE

2.3 SBP X EBEFILERH M

AR TAEARA, U T 4L 7E T 46 1008035 AT e % 1
K(4.5+0.6 vs 4.9+1.0,P=0.034) . ALB(29.5+4.2 vs
35.3+6.0, P<0.001) ,Cr(608.9+171.7 vs 889.1%
401.8,P<0.001) iEHIHT SBP(142.0+12.7 vs 152.8+
14.0,P=0.006) %% ; Iff eGFR 10.3[ (7.5,14.2) vs
6.4(4.2,8.7) ,P<0.001 ] %, & I IR 9% (76.5%
vs 39.0% ,P=0.006) JiEL295 (70.6% vs 37.3%,P=
0.015) by, Wk 1,

1 WoRBET A B A I IR 3B B i S AT AT SBP
B A% (142.0+12.7 vs 152.8+14.0,P=0.006) , &
HIBA S e AR AT i SBP 140 mmHg #1744 ,
SBP> 140 mmHg & & SBP 41 (60 i), SBP <
140 mmHg Mk SBP 41 (16 i), %% &/~ ik SBP
HEY TG (1.0£0.6 vs 1.6+0.6, P = 0.004) 1 DBP
(77.4+8.8 vs 84.3+11.8,P=0.032) % , 2 4E R AE
T (43.8% vs 16.7% ,P=0.049) , 224 K-M 4=
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Fig 1 Survival curve analysis according to SBP

24 FAMHD £2F 2 FHNETEMEZHR Cox

B )3 54

DUBRH T 2 ENSET AR & B R AR |
P ) B R Tl S I PR BB AR i R AT B R Cox
24T B P<0.2 BYFE AR (ELAEAF RS il K I P
ALB %) I AR E AT Z 2 Cox [ 43 #r (3%
2), G5 RBIRBHTRTEARM) SBP( HR=0.957,95%CI ;
0.928~0.987,P=0.006) .3 fk#y ALB ( HR=0.918,
95%CI;0.857~0.984,P=0.016) .5 -1 IR (HR =
3.690,95% CI: 1.157 ~ 11.768, P = 0.027) & #H A
MHD & 2 FF BB ST b

F2 BEFT AR FEEREE Cox MIHSHT

Table 2 Univariate Cox analyses of the risk factors for death

K HR 95%CI P

LB 1.033 0.991~1.076 0.124
P 0.582 0.279~1.215 0.150
K 0.671 0.403~1.116 0.124
ALB 0.897 0.843~0.954 0.001
PA 0.947 0.891~1.006 0.078
Cr 0.998 0.996 ~ 1.000 0.012
BUN 0.963 0.917~1.012 0.139
eGFR 1.073 1.013~1.137 0.016
JIiRES S 5.442 0.721~41.043 0.100
G IFREIR S 4.060 1.322~12.463 0.014
G IR 3.124 1.100~8.872 0.032
EHTHT SBP 0.959 0.932~0.987 0.004
FEHTHT DBP 0.965 0.924 ~1.007 0.105

3 3 i

HAiF E CKD FZA 4] ¥ % (end stage rennal
disease, ESRD) SBEBAEIG K, 4 [ L2 B 1]
{5 BBIC R 4: (Chinese National Renal Data System,
CNRDS) Gt it, # % 2021 4R )i, [ F #5232 1ML 0%
Prif& 29 75 J7 A, 2011—2021 4% B #r B # A
BT 3.2 4%, 45 F R BT A B Al R U 11
AU ARBEIE R 2 AE N2 22.4% K9 FT A MHD 3E
T, 5 8 B A I g BCHE A, AR T A
Lukowsky 255 BF58 P Y 36% , {H3H A MHD &1
2 AR NSRRI A A6 225X MHD 3%
FET R fE e R 2R A A

O PR — B MHD B 1 B30T RN, 5
ARWFFE PTG IS R AT . e I
2 O I 5 0 1 Tl SR BRI R, X >3 A4~ H
MHD FJE 5", a3k I U5 4141 ( Kidney Dis-
ease Improving Global Outcomes, KDIGO ) #5542
H 4 TS U H 47 < 140790 mmHg ', Jf H.
B fa BRI R ERAR TR . % T8 A MHD &
A AR IS 75 R AL R W T E 1, ASWTSY
ZEIR IR XA MHD 15, BB BT T
SBP S5 HFHIET S IEAH X, 5% Sumida %" B
Vit 45 A — 3, W1 & AT SBP 1 Ik vl g &
BARME,

BT TR SBP 427851 A MHD f&#SET X,
W, % Rl AR5 DL R AH G, O CKD i & |
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MHD (3 F e A £ o od 545 Z R IR R A
O EGT, KA R D LB O 2SR H R
AR SBP, T BUE FLAR B ETE N, W R 1
FET- R ;@i A B ESRD J&5 , 0 A ROR IR
THACEIEIR B o0 B AR A K
B, B E RS Il e R A,
PR S T s AR ST 4G R R AR T
M SBP 4, ik SBP 4 TG Ik, #2/n 5 8
= OIREPAE R | JORE AN R T | A R B
B AN IR 55 R T BE TUIE AR I 2 5 51 & sh ko A i
PRUST A S R T RE 2 B, S O i R T X
MHD 83 WG ol 72 4 R B0 A 5 A A%
SBP 415 1) DBP [FIAEIRAL, 50 & T g &
WAL BIR R RS 5 AR A 45,
ARWFFE R AR ALB L K4 4 PR 2 8T
A MHD BHA RIS KR, PH5EUESE ALB
RARG = B R R B R AN R AAIE Y MNP B
[ AR DL P48 bR, ALB [R5 530 MHD i
HHCT R Tb i S — TR0 375 A 445 SR R 512 B
R AFGE W, Y I ALB SR, BE T XU AH 1
BN HAR—I0 10 4EBASIBF ST 3R ML ALB 7K
P 3.8 g/dL (W B E A A A AE R A IR
PRIF G MHD F8 350 I A8 0T KUK 3, Sk O
Az KUK T ) s ESRD H 5 0 PR AH S (A8 T AU
Wit 25 BsF ) A9 2iE < T 38 00 S — IR 5T, 307
MHD 4 34 PRAG 16 JR 3 & A 1 IR I AE | 8 9RO
B A DR T g WA R Tt T 2270 5 IRl DR s
SHOBHT R E WL W RE & A W ks R 238
AT H | T A MHD 5 171
IRER (1 AE A MR BUR T A R TS
ARBFFE R AHES T A AE 4, JET-4H eGFR ¥
A Tl ™ B & R E ESRD SR 0k A B IE RS
FRIBIF B EZ N E | JLAt 2 eGFR AR X
R 5 XU R S R 3 T I 3 A RAE, 1S sl >,
LA S5 , 5 A 506 A RIS T- 4L A0 I K
I Cr BARFART , ISR AHNT 4 22 1 FE AR S A8 )
REAETEFET - ; 4k 22 P HOIR 55 iR T g L iff & CKD f&
Hw ULIERAE D PTH 1 T 5 S — i 1o P LA
JZ R, Lorenza Magagnoli %13 % il — & 4 BE iy Y
AR 55 R 3 i T E T BE X BB A 2R, S AW 5T Pt
T2 ) PTH AH AT EAIR [ 218.1(194.3,305.5)
vs 355.2(198.4,511.4) ,P=0.05]—%,
ARWFFAEAE— SR BRI . OA S Frpue 1 1]
JBPERFSE | 8= 22 vt it B QR Bl 20>, AN ads A7 iy
IS AH DA 5% v | kb 22 22 W 4y 4 L B i 15

1B @A SCHE ST S8 B T A B BT SR EOR S 5 3
TG ARG X B T AR B AT 2 )5 31 2 415 Rt
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