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Causes and risk factors for dropout of nocturnal hemodialysis patients

XUE Xian”®, CHEN Dong-ping” , TANG Xiao-jing, SUN Li-jun, MA Yi-yi, TUO Su-xin, LIU Ling-ling, YU Sheng-qiang,
MEI Chang-lin”
Department of Nephrology, Kidney Institute of PLA, Changzheng Hospital, Second Military Medical University, Shanghai
200003, China

[Abstract] Objective To explore the causes of nocturnal hemodialysis (NHD) patient dropout and the risk factors
for dropout. Methods We collected the clinical data of patients receiving NHD for more than 3 months, of whom 47
patients dropped out and 64 kept receiving NHD from Feb. 2009 to Nov. 2016 in Changzheng Hospital of Second
Military Medical University. We investigated the general conditions; and we compared the differences of the blood
parameters between the two groups when the patients received NHD for the first time and for the last time, including
hemoglobin, platelet, albumin, ferritin, serum calcium, serum phosphorus and parathyroid hormone. We also analyzed
the risk factors for NHD dropout or for death using Cox regression analysis model. Results Among 111 patients, 47
patients had withdrawn from NHD, with their average time for NHD being (31. 554=20. 30) months, and the causes for
dropout included death, transferring to other hospitals, turning to conventional hemodialysis ( CHD), renal
transplantation and others. Univariate Cox regression analysis showed that hypertensive nephropathy (P=0. 007, HR=
2.913, 95%CI; 1. 348-6.293) and diabetic nephropathy (P=0. 047, HR=2.401, 95%CI. 1. 014-5. 685) were risk
factors for NHD patient dropout, while chronic nephritis syndrome (P<<0. 001, HR=0. 095, 95%CI 0. 046-0. 195) was
a protective factor; blood albumin (P=0. 007, HR=0. 904, 95%CI: 0.840-0. 973) and age (P=0. 027, HR=1. 052,
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95%CI: 1. 006-1. 101) were risk factors for NHD patient dropout. Multivariate Cox regression analysis showed that
albumin level (P=0. 007, HR=0. 911, 95% CI: 0. 848-0. 991) was an independent risk factor for death in NHD

patients. Conclusion Hypertensive nephropathy and diabetic nephropathy are the risk factors for NHD patients

dropout, while chronic nephritis syndrome was a protective factor. Low serum albumin level is an independent risk factor

for death in NHD patients.
[ Key words ]
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Tab 1 Characteristics of patients undergoing hemodialysis

Ttem Dropout of NHD N=47 Continuous NHD N=64 P value
Age (year), 7*ts 53.72412. 48 50. 77411. 86 0.198
Gender n(%) 0. 253
Male 39(83.0) 50(78.12)
Female 8(17.0) 14(21. 88)
Primary disease n(%) 0.011
CNS 24(51.06) 46(71. 87)
DKD 6(12.77) 4(6. 25)
HN 8(17.02) 4(6.25)
PKD 1(2.13) 6(9. 37)
Other 8(17.02) 4(6. 25)
Blood test
Hemoglobin pp/(g « L™1), x=£s 100. 68429, 81 98. 68+26. 09 0. 700
Platelet (L1, X10%), 7=£s 167. 04467, 57 177, 424+61. 33 0. 389
Calcium cp/(mmol « L™1), 7=£s 2.25%40. 37 2.3240. 32 0. 246
Phosphorus cp/(mmol « L™1), z=£s 1.9140.71 1. 8040. 62 0. 350
PTH p5/(pg * mL™D), x+s 458. 56748. 21 452. 494£660. 62 0. 963
Ferritin p]g/(yg s L7, x%s 339. 05£320. 82 378.87+£459.75 0.612
Albumin pp/(g +« L71), zts 39.52+£6.93 39. 6145, 65 0. 943

NHD: Nocturnal hemodialysis; CNS: Chronic nephritis syndrome; DKD: Diabetic kidney disease; HN: Hypertensive nephropathy; PKD;.

Polycystic kidney disease; PTH: Parathyroid hormone

& 2 NHD BEARKMAQIIEIR
Tab 2 Last blood test parameters of NHD patients

Tt
Parameter Dropout of NHD n=47 Continuous NHD n=64 P value

NHD time #/month 31.55+20. 30 56.33423. 00 0. 000 1

Hemoglobin pp/(g « L™1) 116. 62421. 42 119. 85+15. 90 0. 355

Platelet (L1, X10%) 177. 40492, 05 173. 264+51. 87 0. 759

Calcium cp/(mmol « L™1) 2.41+0. 30 2.45+0. 25 0. 540

Phosphorus ¢p/(mmol « L) 1.784+0.73 1. 58+0. 62 0.128

PTH p5/(pg * mL™1) 398. 23+374. 51 393.70£424. 23 0.953

Ferritin loB/(;Lg +L7hH 228.50+183. 39 182.12+£161. 53 0. 159

Albumin pp/(g+ L™1) 38.02+8.97 41.75+3.52 0. 002

NHD: Nocturnal hemodialysis; PTH: Parathyroid hormone

#3 NHD ZERHERESH
Tab 3 Causes for NHD patients dropout
Dropout patients at different time n
Item Total n(%) Average time ¢/month
<1 year 1-3 years >3 years

Death 2 8 5 15(31.91) 33. 66
Renal transplantation 4 2 1 7(14.89) 18. 69
Transferring to other hospital 3 7 4 14(29.79) 28.51
Turning to CHD 1 2 7 10(21. 28) 40. 85

Sleep disorder 1 1 2 4(8.51) 25.07

Intolerance 0 0 2 2(4. 26) 58. 82

Personal reasons 0 1 2 3(6. 38) 36. 35

Cerebral infarction 0 0 1 1(2.13) 47.03
Disappearance 0 0 1 1(2.13) 74.10
Total 10 19 18 47(100. 00) 31. 55

NHD: Nocturnal hemodialysis; CHD: Conventional hemodialysis
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2.4 BHEFETHEERE,>H HEE Cox [
504 (R 4 B RIS e Il B (P =
0.007, HR=2.913, 95%CI. 1. 348~6. 293)
PR ' 5 (P = 0. 047, HR = 2. 401, 95% CI.,
1. 014~5. 685) /& NHD B3Rl fa ke X &= 18 1k
B 48 45 4 4F (P<<0. 001, HR=0. 095, 95% CI;
0.046~0. 195) EH AP H K, Z % FHi (P =
0.063, HR=0. 153, 95%CI; 0. 021~1. 110) &}
WAER DR R R 5 7E MBS R 4 o A 1 2 K F
(P=0.007, HR=0. 904, 95%CI; 0.840~0. 973)
J&= NHD 3538 i fa s B 255 i (P =0. 027,
HR=1.052, 95%CI: 1.006~1.101) & NHD £ #
BHAERIHER.

Z AR Cox [MIHp MR AREEEH K- (P=
0.007, HR=0. 911, 95%CI. 0. 848 ~0. 991) f&
NHD B FE T fa kR % .

&4 NHD BFRHBKERNARER Cox @A
Tab 4 Univariate Cox regression analysis of risk

factors for NHD patient dropout

Factor HR (95%CD P value

Primary disease

HN 2.913(1. 348,6.293) 0. 007

DKD 2.401(1.014,5. 685) 0. 047

CNS 0. 095(0. 046,0. 195) <0. 001

PKD 0.153(0.021,1. 110) 0. 063
Blood test

Albumin 0. 904(0. 840,0. 973) 0. 007

Phosphorus 0. 505(0. 204,1. 249) 0.139
Age 1. 052(1. 006,1. 101) 0. 027

NHD: Nocturnal hemodialysis; HN: Hypertensive nephropathy;
DKD: Diabetic kidney disease; CNS. Chronic nephritis syndrome;
PKD: Polycystic kidney disease; HR: Hazard ratio; CI: Confidence

interval
RI

AWFTER I 1 2 8 A JEUR o b il 22 5 A
Giitep 5 S #E—25 2 Cox 101943 Hr & PR & 1R 1
SRR PR B 5 2 NHD g IR i fE i 1 &L 1%
PEH REFE AL AR N 3R 248 e HLB AR 1Y
PRIAER . R o R AR T e A v P a1
P 0 R I LA R E T W DR s E
A AT L B S8 X LA 52 1 i8] 19 2 B i
S 1M RIS IEAE TR E S i ESRD 1 (i
T PR RS 1 2 SO BT AT 8

X R 4 T AR B v TR PR A o I
B S5 A . B LA BE 8 B 4 b IR NHD. 1t
G 22 B S U oy T U AR RR R o e I
Z 23] A T AR BOR B A S 5 I
KBS [ R AN 5 4T B B RS, mT figJE NHD
BFIR M AR H R

ARRBEDTI S M EhRAs A & B dE 4L R B
HEUKFE TR AL ZPHE R REER TR A .
ABFFEAS R E W AR E E B K FE R 2 NHD &
FIRHAE R R R & F K2 NHD 8255
TR fER R . HD BEHERAERAR,
FIRRERERBURFH TR T & i E B
— IR AE S AT % B, NHD 1] DL f 15 FR
BB R BT AR AKCEY Y A SOk R
L RAEA B E SR A R 8 NHD 8 #55t
TR T (RAE AL M AT A A R A Ry
Je— B E IR A R-RRE-3l bk o5 RE B Ak £ 5 ik
( malnutrition-inflammation-atherosclerosis syndrome,
MIAS), MIAS Z4ife ESRD #HHEF AR R
iE DK oR R AL = 2 SR AE L R A B R, JE
55 ESRD B .0 U8 F 0 R A R A TR A
K AR R KA C RO 2 1 580 ik st
JZE & (carotid intima-media thickness, CIMT) K&
e ETRE (left ventricular mass index, LVMD)
SEAR BRI S S B AT R R A B S R B Il
BRI YIAREY . W R W], m i sE 5 ESRD
RO AP KR F LA KB T 3 5 ARG AH L
CHD, NHD AJ L4 o [ AFS 1 8 7K - 28 1 o 35 6
WG o ABE g & PR AL 8 0 i 5 K735 4
Fre ST R H 22 R TRG7 2 50, I K
-5 NHD S35 58 56 R AT #E— 2B 5E

AW E NHD<T1 4 1~3 45 . >3 4E i T}
HH IR IR O 10,1918 i Hrp AL TR
A E 500 2,85 4, Feat 15 i), AL TR
Y E il ik 31. 9100, FEZETC R A i, 0 L4 S
PEREE AL H UL St O U S i 2 0L, B84k
IE, PO M A8 S B ESRD JR 5 B8 T 1Y L )
5020 Horh MO IUREZE AT ik 20 068, X A 45
HAR—2L, NHD o] DISGE 7o b R IS A 3R AGG
MR R E .

FEFE TR LR Y S 2 B A A



58I BE B AE. BUINLRLE AT R IR R S R R R A

* 965 -

Bi. AT AR B R EEAE B W ik HD /Eh
b, NHD # CHD RE 5 47 ok 36 F 3 2 58 5k
S AT E BRI S . FBREZRT
JE TSmO A AT MR BE R R N R
BABEZATERNR, &8 B & TEE S NHD i)
M sy LIS & .

AEFE T B W IR S i ] 32 B2 CHD, Hirp
HEE MR o o o 2 S A e S e R e 03 405 R A AN 7
BRZESAE (RLS) | i 1 ek iz 3 (PLMD | Bl iR I
FAFLRAAE ACHYER R CELAG PR BEAE B3 I 5 %5 1ML
E) B PR MRRE L A R FNAR B T AL
I MR B A S 3R 25 5D DA S B HIR T4 AN R (R 4
B/ A 37 B B A R RIS AR IR R 2 0L, CHD
BE P RAH 76 01 NAFFEREIR 5, 2R IR
2. H 58 H LT R A, W e
W1, NHD #] DL F; 835 00 48 8 5K, 805 B B 5T
L I, NHD S5 17 B Hi e A AR B8
AWFFE K ISMIE AN 7R R 2T DA H )& A R
H AR AR T AL {H X T NHD 2 15 4 300w 75 1 —
HARER . WA A BT R 30 5 R AR E A il ]
ARG 75 M7 A 3 B IR O 6 (R IR e R AR
T R  REEAS R BEALI S R k. e
b — TUZE ZE 43 M K BN R AT S 9T ¥ (cognitive-
behavioural therapy, CBT) 0] L\ 45 45 B IR V4R 1,
F fire W AR RS 15, 0/ fi P REBIR 254

25 FJT R, NHD # CHD 4 1% £t %, {8 75 4k
I R BRSPS R R B AR B S BT LA
ZFPZR., NHD &R EEA 0T 5
CHD. % B F S B AH , Forh AR 65 2 NHD 85 5%
CHD fyf EZJEH . AW ALY A i
FHXTD s HAZ BR T USRS H B i )R BRAE S AHOC
SRR TR — 20 KA RIS TR RN LAIESE

[& % 3 #ik]

[1] SARAN R, BRAGG-GRESHAM J L, LEVIN N W,
TWARDOWSKI Z J, WIZEMANN V, SAITO A, et
al. Longer treatment time and slower ultrafiltration in
hemodialysis: associations with reduced mortality in
the DOPPS[J]. Kidney Int, 2006, 69. 1222-1228.

[2] MARSHALL M R, BYRNE B G, KERR P G,
MCDONALD S P. Associations of hemodialysis dose

and session length with mortality risk in Australian and

[3]

[4]

(6]

7]

(8]

(9]

[10]

[11]

New Zealand patients[ J]. Kidney Int, 2006, 69: 1229-
1236.

WONG B, COLLISTER D, MUNEER M, STORIE
D, COURTNEY M, LLOYD A, et al

In-center

nocturnal hemodialysis versus conventional
hemodialysis: a systematic review of the evidence[]].
Am ] Kidney Dis, 2017, 70, 218-234.

WALD R, GOLDSTEIN M B, PERL J, KIAIl M,
YUEN D, WALD R M, et al. The association between
conversion to in-centre nocturnal hemodialysis and left
ventricular mass regression in patients with end-stage
renal disease[ J]. Can J Cardiol, 2015, 32.: 369-377.
BUGEJA A, DACOURIS N, THOMAS A,
MARTICORENA R, MCFARLANE P, DONNELLY
S, et al. In-center nocturnal hemodialysis: another
option in the management of chronic kidney disease[ ] ].
Clin J] Am Soc Nephrol, 2009, 4. 778-783.

JINHM, GUOL L, ZHAN X L, PAN Y. Effect of
prolonged weekly hemodialysis on survival of
maintenance hemodialysis patients: a meta-analysis of
studies[J]. Nephron Clin Pract, 2013, 123(3/4); 220-
228.

NAKAYAMA M. SATO T, MIYAZAKI M,
MATSUSHIMA M, SATO H. TAGUMA Y, et al.
Increased risk of cardiovascular events and mortality
among non-diabetic chronic kidney disease patients with
hypertensive nephropathy: the Gonryo study [ ] .
Hypertens Res, 2011, 34. 1106-1110.

GHADERIAN S B, HAYATI F, SHAYANPOUR S,
BELADI MOUSAVI S S. Diabetes and end-stage renal
disease; a review article on new concepts[ J]. ] Renal
Inj Prev, 2015, 4. 28-33.

GULER S, CIMEN S, HURTON S, MOLINARI M.
Diagnosis and treatment modalities of symptomatic
polycystic kidney disease] M]//LLI1 X. Polycystic kidney
disease [ Internet ]. Brisbane ( AU ): Codon
Publications, 2015.

ARAUJO I C, KAMIMURA M A, DRAIBE S A,
CANZIANI M E, MANFREDI S R, AVESANI C M,
et al. Nutritional parameters and mortality in incident
hemodialysis patients [J]. J Ren Nutr, 2006, 16:
27-35.

IPEMA K J, STRUIJK S, van der VELDEN A,
WESTERHUIS R, van der SCHANS C P,

GAILLARD C A, et al. Nutritional status in nocturnal



+ 966 -

WKW 201748 H .5 38 4%

[12]

[13]

[14]

[15]

[16]

[17]

hemodialysis patients—a systematic review with meta-
analysis[ J/OL]. PLoS One, 2016, 11: e0157621. doi:
10. 1371 /journal. pone. 0157621,

QURESHI A R, ALVESTRAND A. DIVINO-FILHO
J C, GUTIERREZ A, HEIMBURGER O,
LINDHOLM B, et al. Inflammation, malnutrition,
and cardiac disease as predictors of mortality in
hemodialysis patients[ J]. J Am Soc Nephrol, 2002, 13
(Suppl 1) S28-S36.

ZYGA S, CHRISTOPOULOU G, MALLIAROU M.
Malnutrition-inflammation-atherosclerosis syndrome in
patients with end-stage renal disease[ J]. ] Ren Care,
2011, 37. 12-15.

CETIN N, SAV N M, KARABEL D, YILDIRIM A,
YILDIZ B. Serum albumin and von Willebrand factor:
possible markers for early detection of vascular damage
in children undergoing peritoneal dialysis [ J]. Clin
Invest Med, 2016, 39: E111-E119.

COPLAND M, KOMENDA P, WEINHANDL E D,
MCCULLOUGH P A, MORFIN ] A,

Intensive

hemodialysis, mineral and bone disorder, and
phosphate binder use[ J]. Am ] Kidney Dis, 2016, 68
(5S1) . S24-832.

National Institute of Diabetes and Digestive and Kidney
Renal Data System. USRDS 2000 annual
data report; NIH publication No. 00-3176 [ R .
Bethesda MA, 2000 583-689.

JOHANSEN K L, ZHANG R, HUANG Y. CHEN S

C, BLAGG C R, GOLDFARB-RUMYANTZEV A S,

Diseases.

et al. Survival and hospitalization among patients using

[18]

[19]

[20]

[21]

[22]

nocturnal and short daily compared to conventional
hemodialysis: a USRDS study[ J]. Kidney Int, 2009,
76 984-990.

KUTNER N, ZHANG R, JOHANSEN K, BLIWISE
D. Associations among nocturnal sleep, daytime
intradialytic sleep, and mortality risk in patients on
daytime conventional hemodialysis; US Renal Data
System special study data[]J]. Hemodial Int, 2012,
17. 223-229.

KOCH B C, NAGTEGAAL ] E, HAGEN E C, WEE
P M, KERKHOF G A. Different melatonin rhythms

and sleep-wake rhythms in patients on peritoneal

dialysis,  daytime hemodialysis and  nocturnal
hemodialysis[J]. Sleep Med, 2009, 11 242-246.
APERIS G, PRAKASH P, PALIOURAS C,

PAPAKONSTANTINOU N, ALIVANIS P. The role
of melatonin in patients with chronic kidney disease
undergoing haemodialysis[ J |. J Ren Care, 2012, 38
86-92.

PARKER K P, BAILEY J L, RYE D B, BLIWISE D
L, van SOMEREN E ]J. Lowering dialysate
temperature improves sleep and alters nocturnal skin
temperature in patients on chronic hemodialysis[ J]. J
Sleep Res, 2007, 16. 42-50.

YANG B, XU J, XUE Q, WEIT, XU J, YE C, et al
Non-pharmacological interventions for improving sleep
quality in patients on dialysis: systematic review and meta-

analysis[ J|. Sleep Med Rev, 2014, 23; 68-82.
[Ax4E] =M



