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Abstract

Objective: To explore the factors affecting the long-term survival of maintenance hemodialysis
(maintenance hemodialysis, MHD) patients in order to improve the survival rate and quality of life
of MHD patients. Methods: The survival conditions of 296 patients diagnosed with end-stage renal
disease (end stage renal disease, ESRD) and hemodialysis for more than 3 months in the Blood pu-
rification Center of Qingdao Central Hospital from 2010 to 2020 were analyzed retrospectively,
and the effect of pre-dialysis medical records on survival rate was analyzed. The patients were di-
vided into the survival group and the death group according to the end events by retrospective
case-control analysis, the clinical and biochemical indexes of the two groups at the beginning of
MHD were collected, and the main causes and related risk factors of long-term death of MHD were
analyzed by univariate and multivariate COX regression. Results: The cumulative survival rate of
296 patients at 1 year, 3 years, 5 years and 10 years was 90.9%, 80.1%, 80.0% and 63.8%, respec-
tively. The results of COX regression analysis showed that the age of starting dialysis = 60 years
old (HR = 2.415, P < 0.05), diabetes mellitus (HR = 2.209, P < 0.05), hyperkalemia (HR = 2.757, P <
0.05), hyperuricemia (HR = 1.980, P < 0.05), anemia (HR = 2.490, P < 0.05 and high C-reactive pro-
tein level (HR = 1.005, P < 0.05) were independent risk factors affecting the survival time of MHD
patients. Conclusion: The patients with older age at the beginning of dialysis, complicated with
diabetes, hyperkalemia, hyperuricemia, anemia and inflammatory state have higher mortality.
Active treatment of underlying diseases, strengthening the prevention and treatment of complica-
tions, correcting the levels of hyperglycemia, hyperkalemia and uric acid before dialysis, and im-
proving anemia and inflammation can improve the long-term survival rate and prolong the sur-
vival time of uremic MHD patients.
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1. 5]
JREHIE AR R IZEI & [1], MHD 2 JREE B EH R E BT . A7 2], K21 26%H)
MBGENT B EAE 1 FERNFET, R a0 B B K HIBE T RN I R 72 I TR . ASHIF 75 FR e AT
I 10 SE PR FFAE MHD B8 33 A AFRBL RS2 R R 3T TR, PUHREAS G IR IRB G 5%,
2. SWRMAE
2.1. fARTIR
2010 £ 10 H 1 H#&E 2020 4 10 A 31 HLEH & O B2 Be i 13 A6 O A T R P4 I G AT ) ESRD
B, HE CKD-EPI AL E S /R IEL 2 (eGFR) [3]HENE M W 70 G 4540 T CKD 4 #AEE 5 1.

[CKD-EPI A eGFR = a x (IMiEHLEF/b)° x (0.993)"*. (Hir, Ztta: 144; b: 0.7; MIEHLEF <0.7 mg/dl
i ¢ =-0.329, IMEWLEF > 0.7 mg/dl B, ¢=-1.209; H:: a: 141; b: 0.9; MIENLEF <0.7 mg/dl B} ¢ =

ik
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-0.411, IMiEWLEF > 0.7 mg/dl I, ¢ =-1.209)]

NFRE: O MHD YT >3 A, it =18 5, MAIAR; @ BE7Z 2020 45 10 A 31 H, 95
W B .

Hebgbnat: © HEAGEERIEE, WrER. FEE. EUCEHR IS, @ BE <3 AMH; © 4F
i <18 % @ LR EHE B EA T E, © SR G BENT .

K RFFE EFACE 2 hr e, R BIEPACHZR ASHAE, FrE 167 IR B s & I At F) & .

22. MRER

A FHBRBE 0 BT 0 R G B 8 BORE, S5 SRR . R [BIBUE T il R B At N D22
A T R Shm. AREAE), MHD REOL(IEEE . SENTITAGEIT R, FERRPOWN (BRI
M S BR), HENEHTHT 2 DS E AR (L F AL FThae. BoiRe. B, MARSE), tEEA
(7[RI 300 S8 A A I T 5200 o

2.3. BEIR RS

V7 B2 U AR B 2020 4F 10 H 31 H, DLEFH AAFFAE AT TR 515 . BEVT IR HE IS RLZE b
ME) BRI EE, REF . BEEFLSFN AR,

24. GIEFERZE

KH (SPSS 25.0) Giit# AT A S 04, tHETRERHSE £ FRlEE (X + s)sih A%k
M (VU 5307 [T BE) 2R, 9 2E 8] R R A FE AR t AR50 B Mann-Whitney U 556 . 11850 RER S5 2
L) RN EEECR RIS . SR COX L A3 XU A5 7Y i ide s il il Js ) S BRI 3, PRSI LA S Ry
Z8, FFURENTI EE LL<60 £ NS I8, MHD )5 A0 R DU PR B /NERBE N S IR . R T ik s
HIERNER, KRS EEERRKUE o BGEE 0.2, HKHLAT BN RN Z R R T 1]
5 COX [HH45 5, P<0.05 AZEFHLH%E X,

3. &R
3.1 MEEREN—RIER

N 296 BB, S 193 191(65%), it 103 191(35%), FFURIEMTHRE 20~86 %, “T-344Fe 58 + 13
%, LA RS 59 (50~67) % , Kt 70 0 G M AE AR BL 4 A A7 40 185 151](62.5%) FIFE T-4H 111 151(37.5%)
1 4E, 34, 54/ 10 4 BBELER 5N 90.9%, 80.1%, 80.0%, 63.8%. FET-ZHM E K MHD JF45 %
FET 1340 8] (43.8 £ 36.1) M A o JE R I 43 A NS 5 /INER B 96 21 151 (18.9%), 18 R I3 B 95 59 151(53.2%),
e IR PR A T 18 141)(16.2%) , 258 4 151(3.6%), REFHIEE I 4 151(3.6%), RIENEE 4 4 151(3.6%), ANCA
FHORPE A 2 B 452495 1 191(0.9%) o A0 AL IR A0 73 7l i v B /N EF 4% 69 151](37.3%), B PRI i 77 151l
(41.6%), il &M E B 15 41(8.1%), £ T 13 41(7.0%), ANCA VLML 2 B #5147 3 51(1.6%), 1H
BB 95 2 81(1.1%) , RIEPE ' 5 2 151(1.1%), 2 Ve e PR B 4 3 2 491 (1.1%) , SR %% 1 4611(0.5%)
9 U 99 1491 (0.5%), R AL IA] Ji A0 22 S G it 3 (P < 0.05).

32. MABENELRFR

PIZL R BOTTARENTAERS . BMILL BN . MBS . mfl s BEPRE . el miRBRIMLAE . fIC
HAMAE . B0 By AR B IG5 B Giih 8 (P < 0.05). WL 1.
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Table 1. Comparison of basic conditions between survival group and death group
1 EFEMETHEEKRFRLER

A K1%(296) FET-4(111) A 17411.(185) Xltlz P{H
PE51, n(%) 2.010 0.156
5 193 (66.4) 78 (71.4) 115 (64.3)
% 103 (33.6) 33(28.6) 70 (35.7)
FIRBHTIFR 8.309 0.004
<60 % 152 (51.6) 45 (36.5) 107 (57.8)
>60 % 144 (48.4) 66 (63.5) 78 (42.2)
P 4R i (kg/m?) 7.835 0.005
<24 kg/m?, n (%) 159 (57.6) 48 (57.1) 111 (57.8)
>24 kg/m?, n (%) 137 (42.4) 63 (42.9) 74 (42.2)
BT (A)
FHTE () 1.052 0.305
<60 7, n (%) 200 (68.7) 79 (68.3) 121 (68.8)
>60 A, n (%) 96 (31.3) 32 (31.7) 64 (31.2)
JREI, n (%) 13.894 0.003
PR3 B T 136 (45.2) 59 (55.6) 77 (40.9)
18 P B /N BRI 70 (32.3) 21 (20.6) 69 (37.0)
e I A 33(10.1) 18 (12.7) 15 (9.1)
HoAth 37 (12.4) 13 (11.2) 24 (13.0)
I i % 14.417
HEIKNEE, n (%) 243 (85.3) 79 (69.8) 164 (91.6)
FOEKER, n (%) 53 (14.7) 32(30.2) 21 (8.4) 0.724
Lo MR, n (%) 0.125
= 226 (79.3) 86 (87.3) 140 (76.0)
& 70 (20.7) 25 (12.7) 45 (24.0) 0.017
ILE, n (%) 5.701
2 260 (87.1) 91 (74.6) 169 (92.2)
7 36 (12.9) 20 (25.4) 16 (7.8) 0.000
FEPRR, (%) 23.492
= 168 (52.1) 83 (68.3) 85 (45.5)
& 128 (47.9) 28 (31.7) 100 (54.5) 0.000
I, n (%) 14.049
= 85 (52.5) 46 (52.4) 39 (52.6)
7 211 (47.5) 65 (47.6) 146 (47.4) 0.000
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T RERMIURE, n (%) 15.177
P 61 (22.1) 36 (41.3) 25 (14.3)
& 235 (77.9) 75 (58.7) 160 (85.7) 0.000
RAFEAMAE, n (%) 27.315
P 60 (20.3) 40 (44.4) 20 (10.4)
%5 236 (79.7) 71 (55.6) 165 (89.6) 0.000
A, n (%) 48.942
2 72 (25.3) 52 (65.1) 20 (9.1)
& 224 (74.7) 59 (34.9) 165 (90.9) 0.002
YL, n (%)) 9.520
p 197 (67.3) 86 (77.8) 111 (63.0)
& 99 (32.7) 25 (22.2) 74 (37.0) 0.000
I I & 21.083
2 36 (10.6) 26 (27.0%) 10 (3.9%)
i 260 (89.4) 85 (73.0%) 175 (96.1%) 0.039

IR IWARAFHAE A RE ST 20 S E, SRER, AR, A5
RN HIh =88, MpE. £IEFS. C RMNEF/KPIIE & TAAEHP < 0.05), MMLEA. M/
B MiEEEA MRER. RERR. SEER. SEEEES. REEREA. WK BT

41(P <0.05). W7 2.

3.3. ATABRE KX TIEE T

76 111 B B E BT R IR eh, GO ML 55 39 1911(35.1%), 22 I 25 T35 18 151 (16.2%), Fixi Hi 1fiL 16 511(14.4%),
JE&YL 12 151(10.8%), EE 14 51(12.6%), = IMLAE 5 151(4.5%), ¥HALIE H 1 2 $41(1.8%), A7 2 41(1.8%),
JREFREMGI 1 191(0.9%), ATPERH 1 61(0.9%), FLEREEH 7 1 11(0.9%). W% 2,

Table 2. Comparison of survival group and death laboratory
2 2. EFEME AT E RN LR

A E ST (296) BET4H(111) HF740.(185) YU PH
WBC (x107/L) 6.84 (4.97,9.11) 8.64 (5.26, 11.14) 6.24 (4.70, 7.69) ~4.042 0.000
Hb (g/L) 97 (79, 115) 98 (78, 116) 97 (80, 112) -0.491 0.623
PIt (x10%/L) 165 (116, 219) 135 (96, 196) 171 (129, 224) ~3.008 0.003
Alb (g/L) 34.9 (29.5,39.1) 31.8 (26.8, 36.6) 36.3 (31.6, 40.0) -4.627 0.000
FBG (x10%L) 6.6 (5.2, 8.1) 74(6.2,9.2) 6.0 (4.8,7.4) -5.35 0.000
UA (umol/L) 456.8 (355, 537.0) 432 (329, 519) 480.0 (360, 542.5) -4.627 0.000
BUN (mmol/L) 31.35 (24.30, 37.98) 29.5 (22.5, 38.0) 32.7 (25.55, 38.00) ~1.765 0.078
ALT (u/L) 12 (8, 18) 12 (6, 19) 12 (9, 18) -0.871 0.384
AST (u/L) 15 (11, 20) 16 (11, 41) 15 (11, 19) ~2.409 0.016
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TC (mmol/L) 4.33 (3.46, 5.45) 4.08 (2.88, 4.97) 4.58 (3.72, 5.60) -3.395 0.001
TG (mmol/L) 1.54 (1.05, 2.11) 1.80 (1.32, 2.21) 1.39 (0.94, 2.08) -3.31 0.001
HDL-C (mmol/L) 1.23 (1.04, 1.52) 1.12 (0.94, 1.32) 1.32 (1.14, 1.60) -4.95 0.000
LDL-C (mmol/L) 2.73(2.02, 3.62) 2.45 (1.63, 3.52) 2.86 (2.32, 3.84) -3.162 0.002
#5(mmol/L) 2.0(1.91,2.2) 2.1(1.9,2.3) 2.0(1.9,2.2) -1.802 0.072
2 IE 45 (mmol/L) 2.19 (1.99, 2.35) 2.25(2.05, 2.41) 2.14 (1.94, 2.30) -3.051 0.002
1 (mmol/L) 1.91 (1.51, 2.24) 1.83 (1.31,2.21) 1.92 (1.59, 2.25) -1.778 0.075
£ (mmol/L) 4.8(4.2,5.6) 5.0 (4.0, 6.0) 4.8(4.2,5.4) -1.351 0.177
#(mmol/L) 138 (135, 142) 136 (133, 140) 139 (136, 142) -3.394 0.001
CRP (x10°/L) 6.31(0.98, 31.73) 24 (10, 92.15) 2.3(0.5, 8.56) -9.342 0.000

WBC: HZfEi#: Hb: M4 fE A PLT: M/MRI3: Alb: MIEEH&EE: UA: JRER:; BUN: JRER:

ALT: BRNEREHI; AST:

BRI TC: BHEE; TG: Hih=#; HDL-C: Mm% /EMEH; LDL-C: KEEREA; KIEM = f(mmol/L) +0.02 [40 — Alb

(9/L)] mmol/L.

34. BIFEEER

B MBGENTI (R B, B MR R IZHT R %, 1 FEAEFEN 90.9%, 3 FAFEK 80.1%, 5 F4E
1% 80.0%, 10 4EAEA7% 63.8%, A7 MK 1 B 166 A (13 4F) M 7E R BB TR T -

35. ZEREFES

FLIEER COX [MIH & R R IR, THABHTHER > 60 & AR IR EN . MUK EHRE. 4
JFEREL > 24 kg/m® AIEREIRRT . mILAT . EIRERMAE . RAE A IUE. S (KM, & At
Ao bk C RPERAKTEBE KWL R IEA(P < 0.05), BHEVER NLE. B AR E 8
. AifmimE, SRR S SF KW 2 R(P < 0. 05). #FHAE COX HH+ P <0.2 [

%, BT Z R E COX [HIA .

Ui C M 2 JREFE MHD SBE KL TN G . Wk 3.

Table 3. COX regression analysis of short-term death risk factors in uremic patients with MHD

% 3. [REIE MHD BEKHAE TR EZE COX BVARHT

SEREIR, JHRENTFER > 60 % . S IR « AT . = JRIER MLUE

e BRI AT
w HR 95%Cl P 1H HR 95%ClI P18
PE5
5 1
°© 0.635 0.41~0.958 0.030
THURE T RS
<60 % 1
>60 % 2.956 2.000~4.368 0.000 2.267 1.519~3.384 0.000
J5 R
P AN ¢ 1 0.010
BE PRI B 2.143 1.300~3.534 0.003
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e L B 2578 1.372~4.847 0.003
ot 1.656 0.828~3.309 0.154
0T AR AL
<24 kg/m? 1
>24 kg/m? 1.671 1.147~2.435 0.007
ik
HO R K S 1
[SRENAEES 0.377 0.250~0.570 0.000
e 1M 0.572 0.352~0.930 0.024
Bl PRI 2.845 1.84~4.380 0.000 2.287 1.479~3.536 0.000
e I 2.095 1.430~3.072 0.000 2.766 1.810~4.227 0.000
el PRI MLE 2.946 1.967~4.412 0.000 2.084 1.360~3.193 0.001
[M=E=| 2.582 1.751~3.809 0.000
i 3.345 2.303~4.859 0.000 2.404 1.606~3.599 0.000
TR G 1.42 0.909~2.218 0.124
(iSINES 2.234 1.438~3.470 0.000
140 % 1.057 1.031~1.083 0.000
Bl 1.094 1.048~1.142 0.000
AST(u/L) 1.000 1.000~1.001 0.010
AR E A 0.358 0.218~0.589 0.000
CRMEH 1.006 1.004~1.007 0.000 1.005 1.003~1.007 0.000
4. +ig

MHD & H il ESRD £ ) F 2097 FB, REITFERMBOETTEARAW 788, EHF AR AL
JREANAEAR . WfEmE MHD BEMWAEFRE, EKILAEMEM, FIOHIEER, By T MBGE T S T
HEURE, Kk, TR BOE T R AR AR R AR, AT A S ER I PR T TR A 3R B IR

FBEir 10 4F MHD S5 R IS0 T30 37.5%. (o MUE Fph g IoRg. e Ifiuhe S v 4 T K HY
M0 MHD B AR TR R R . o rRBE T LA 0 1) o 37.95%, f1 T35 167, 5E WA
SR FLEE FFAU[L] [4] [5] [6] [7], BRI sHe hmsmoxe bR B3 Iy 328 A 28 2 0 0o i I3 500 )7 ¥ B T 8038 JR B i
MHD &35 F AR AR .

TR RMOSLIER R R . BH PTE RO MRENT S U 2 EANFEAE, S&E. Lh. K3O39AH
FERETA[4] [6]. AW SRBEE & VOENT R T, BE LT B RS R 3 0 BEAE 1% 2 5 FUIE
SEZAF ESRD B FIAE T 5 (6] [8]1F & 52 FE NE IR i WKW« et RN Ik A A A 12O JUE S
LI K.

B 17 M2 CKD-MHD 38 i W ACE « "B PESE LA A pL B 4%, IR EPO Hh = BAE X =
SE B TR 32 B DR o B IR R AR RN R R S B DO RE R R BTG 0, 90% LA b i) £ R T U
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BHASWONTTILO]. BN AR TR &, b B S BUL RSN B E DT . OIEMEIR A, 5
e A 5 R, 1T LR OB AT R U AN R IO B ZERR A [10] [11], 00 i HAF R A RT3

TEAEREIRA T, MA@ % 4ERFTE 3.5~5.5 mmol/l 2 [A]. If4H 2 i B s AL [ SCBE Ve IR 3, e gt
FRIER A ONEAE SR BRI AR B D) Re g B AR WL, T R AR gD, R R
BT 2 FECOHEFOIEFRE ZEEL. ETET S KA HD B3 RARFE TR A R A T 1 & 6 R
#[12] [13].

C VLR S SRORERIAR G o FREEIE BB AR MO AT R o 8 R AR 5 RIEAH DGR IR e [14] . HREEAE
BE A EER MR ONIFEE, GHRIUESE, C KNEAKTEOHFERMAEODERER R, FfE
SR F T £ 3 i 0L 3 9975 i 20 R R R 4B AR [15] . C IRNLER 1115 VR AT J8 3 M 5 A0 AH ¢, 2 I BT
B M54 R A R oM ST S Ry R 3R [16] -

PRI FE VW A% BRARY AR P4 o DRIRVR BE T i 22 BUR AR AIE o AR A, v R IR I
fESmiME sl s AWLREAE FEIRIG . BEIERE . SR R R A0 A0 Co I 05 1) LS 184 0
FHZR[17] [18] [19] [20]. A HARFF 50K B PR R MLIGE 5 PR BRIE R IR s AU T 3R B A O [21] [22]. b4k,
Ah—TRURHF i B PR T I P 65 4 TR B0 1 2 R0 LA 998 A 28 vy T v PR R ILJRE 1) KR 5 [23]

5. &

LR EPNIR, THEMBEENTERIG = SO B IFERR I MHD (5, HIET- RS8N, i oes
ERAPIRAS, BURAEZT ML, A Rdshlne . mRERKFE, WHRTi5 MHD B3 AEFER.

E&mHE
T &y T AR TR H (16-6-2-19-nsh) .
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