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Effect of fat content on left ventricular hypertrophy in peritoneal dialysis patients

LIU Miao*, SU Xin-yu*, PANG Hui-hua, YAN Hao, LI Zhen-yuan, YU Zan-zhe, ZHANG He, YUAN Jiang-zi, NI Zhao-hui, FANG Wei
Department of Nephrology, Renji Hospital, Shanghai Jiao Tong University School of Medicine; Shanghai Research Center for Peritoneal Dialysis, Shanghai 200127, China

[Abstract] Objective - To explore the association of fat content with left ventricular hypertrophy (LVH) in peritoneal dialysis (PD) patients.
Methods - Eligible PD patients in Renji Hospital, Shanghai Jiao Tong University School of Medicine from November 2016 to June 2017 were recruited.
Demographic data of patients were collected and biochemical indicators were measured. Fat content was measured by bioelectrical impedance analysis,
and LVH was accessed using echocardiography. The prevalence of LVH in PD patients was compared between groups with different fat contents. Logistic
regression was used to analyze the associated risk factors of LVH. Results + A total of 163 PD patients with a mean age of 55.85+13.20 years and a
median PD duration of 46.0 (20.0, 73.0) months were enrolled. Of them, 98 patients (60.1%) were male, 34 patients (20.9%) had diabetes mellitus, 19
patients (11.7%) combined with cardiovascular disease and 122 patients (74.8%) were hypertensive. There were 51 patients (31.3%) with LVH, including
31 patients (37.8%) in high fat tissue index (FTI) group (n=82) and 20 patients (24.7%) in low FTI group (»=81). Logistic regression analysis indicated
that FTI (OR=1.133, 95% CI 1.003—1.280, P=0.044), overhydration (OR=1.651, 95% CI 1.257—2.169, P=0.000) and hemoglobin (OR=0.972, 95% CI
0.948—0.997, P=0.028) were independently associated with LVH in PD patients. Conclusion + LVH is common in PD patients, especially in high fat
content patients. Higher fat content, higher overhydration and lower levels of hemoglobin are risk factors for LVH in PD patients.
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i M5 36 W 5 R AR IR ™, I A 3 A CVD 1y
EEEREER", SHRFE". R S50k,
BRI, JTAERATHRZC Y R, B B B R R AR AL
(BMI), Ifift, MUIEREEE, MALES %S CVD febs R
RoF R, HAET AR, X fE R R 3R A R
PER AL G W RATR B B T IE
#H CVD Hosgmss 4 ™, RRE— LRI,

BMI s PR IR 32 2454, (2 BMI I A REHERIX
SYNRIHALL. B4R & GURT, Meta oy iEon ",
BMI 2 W7 I JbE 7 R 6 HA 0.50 (95% CT10.43 ~ 0.57),
SRR, PRSI, FRR. PR IURN R oy ) 5 2 T 3R
RO, 2R, E A R A INE S S5 R G & R 5T
B, ARG & R A REE R A9 LVH R 3 R A 5%
SEMR R ARG . I, ASTFIER A AP Lo A
BOARKEAIE B A WIRR G & 5, AR TR & St
B LVH B0, AREICIEIE B3 LVH B, ok
B TR BRI

1 HBREHE

1.1 WFFER%

HEHL 2016 4F 11 F £ 2017 42 6 A T Lifg 28l K%
BB R A e B B A b O R LA E TR TT IR E
M HEE AR R,

PIAbRE: QR >18 % H <80 %, @B =3
A, HEERbRE: OB, ONAEBHEAY, Ak
A 30 d WA AR . @ BA K™ EHEFR AL E SN
EN IS

AL bilg 28l KR 2B B T PR b (6 PR 2%
St (S (I [2016]101K %), ZiH
W% B G RS . BT A A BB 8 (5 P B O AT TR
(Dianeal, Baxter) #Ef75%4T.

1.2 WrEdiik

1.2.1 —BPORHcEE e B RIEEN . . Bl
i, M. B, &HE. R FWEEEEFIFE
# (subjective global assessment, SGA) " {1 72 ¥
PR % FH Charlson 4 Ff 4E #5 %t (Charlson comorbidity
index, CCI) " Pffl g AF0aE, Hh CVD WA
OIUESE ., D8, IR EIER S AHEAAR . TP
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O TEE . WA R . AN IR ™, TR BMI
F1 & 26 11 #2 (body surface area, BSA), BMI (kg/m’) =
PRI / B s ARYE Mosteller 245K ™ 158 BSA, 5
P BSA (m®) =0.0057x & & (cm) +0.002 1% & & &
(kg) +0.0882, #{: BSA (m’) =0.0073x & & (cm) +
0.0127x kit (kg) —0.2106, Frf Ak B &) RER
kA, &ML A& A (serum albumin, SALB). Hi
1 & 19 (prealbumin, Pre-alb), %3 5 Ifii $% (fasting plasma
glucose, FPG), Ifil 1. % 4 (hemoglobin, Hb), #E{t Ifil £T.
9 (hemoglobin Alc, HbAlc), =4 C & [ (high
&M [ (total
cholesterol, TC), =ftHyl (triacylglycerol, TAG). Ifn2fwi
AR (brain natriuretic peptide, BNP) | =% BE 524 1 JH [H B
(high density lipoprotein cholesterol, HDL-C), i£%% B 524 4
H[EEZ (low density lipoprotein cholesterol, LDL-C) %,

122 JEEMREEIR R A AEEZERENALT .
24h JRiE, 24 hBIEE, WFThRIEBIIEE-ERLE, ME 4h
EHTRIUET 5 LR LU (4 h D/Per), HHRLEHT ok
B R R TERRR S (K0 V). BJILEFEERZE (total creatinine
clearance rate, t-CCr), FrifEfEH 5% (normalized protein
catabolic rate, nPCR) UL M %% 4 % I BE (residual renal
function, RRF) FLEATIK 40585 . RRF= (JRIRHER
x24h R /MR ER + RILEF <240 g & / i ALEF) 2,
HaE R (g) =1.5% (m/V) BEREEN AR (mL)
X 1.5%+2.5% (m/V) BEREN AT (mL) X 2.5%+4.25%
(m/V) WEREBEHTHARFR (mL) x4.25%,

1.2.3 LVHPHl  HARONEE S SRR A LUEBE, R
JH Sonos 5500 7Y " #E R t E hEE AL, S4 Bk M AT
P, R AR € 25 il 750l FE T =5 25 T o J5
(left ventricular septal thickness, LVST), /i )GBEE R (left
ventricular posterior wall thickness, LVPWT)_ /&35 &7 5k K H)
NE: (left ventricular end systolic diameter, LVESD), /&=
5 RN # (left ventricular end diastolic diameter, LVEDD)
Fe =51 4> % (left ventricular ejection function, LVEF); Ff
%:7% Devereux A3, P 20 EFE  (left ventricular mass,
LVM) Fi /e .0 % B 4§ 40 (LVMI), LVM (g) =0.8 x
[ IVST+LVPWT+LVEDD) *~LVEDD']+0.6; LVMI (BSA
k) (g/m’) ={0.8x [ (IVST+LVPWT+LVEDD) °—
LVEDD’]+0.6}/BSA, LVH kit 2k *: < Pk LVMI >
95 g/m’ F1 M LVMI = 115 g/m’,

124 HEWG & &P sy R N 5 4 #r X
) I g W £H 28 5 R A
(fat tissue index, FTI), ll=mffg B35 0T & EYH, B

sensitivity C-reactive protein, hs-CRP)
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13 Bl )ik

SRS SPSS 22.0 SRR TS ST, EA A I
SO s 27, EEASA o R I (10
ROBCAIBE) 0, AL LR BOLHEA (4% % Mann-
Whitmey U %2, EHEARIEABISL (%) 05, AURHER
il Ha. SRIFHIR% Logistic 115547 LVH (ORI,
TR P<O.1 9B AR A h 158 5% 0
A, HEFT S TEES Logistic 131015 B LVH 1 fe K 16 5.

RGeS, P<0.05 FoRZERA S8 L.
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2.1 Bk

AR A B FZ 163 6] (£ 1), H o 5 H 98
il (59.8%), AL (5585+1320) %, v if AT ik
46.0 (20.0, 73.0) A H. KR A @M /NERE R 52 4
(31.7%), WERFBEIR 18 ] (11.0%), ZFE 64 (3.7%),
e I AL 4 (5] (2.4%), JE R ANE 65 fhi] (39.6%), H:
fib 18 {51 (11.0%), H & FF4E IR 9 34 5] (20.9%), CVD
19 5 (11.7%), &ifE 122 4] (74.8%) .

AIE B E L FTIKF 2 8.7 (6.1, 114) kgm', 5
K FTIALEZAALL, @& FTTALEZ AL 0IERS (New
York Heart Association, NYHA) .LIhRES 2% 5 (P<0.05),
i B b, Wk, Gk EHEAL (3 P<0.05),

Tab 1 Baseline demographics of peritoneal dialysis (PD) patients with different fat content

B A1 i

FTI < 8.7 kg/m’

FTI > 8.7 kg/m’

L (N=163) (N=81) (N=82) -
/% 55.85+13.20 56.84+14.10 54.80+12.17 N 0.323
B /n (%) 98 (60.1) 63 (77.8) 35 (42.7) 0.000
B/ 46.0 (20.0, 73.0) 46.0 (16.0, 76.5) 46.0 (21.0, 70.5) 0.984
BSA/m’ 1.66+0.17 1.66+0.16 1.66+0.19 0.960
W48 FE /mmHg 144.05 +18.57 147.62+17.16 140.45 +19.40 0.014
£33 /mmHg 91.92+11.41 95.04+ 11.24 88.76+10.78 0.000
EHAE /n (%)
B SR 34 (20.9) 14 (17.3) 20 (24.4) 0.264
CVD 19 (11.7) 8(9.9) 11 (13.4) 0.482
e I 122 (74.8) 60 (74.1) 62 (75.6) 0.821
Charlson 34y /n (%) 0.770
24y 107 (65.6) 51 (63.0) 56 (68.3)
34y 37 (22.7) 20 (24.7) 17 (20.7)
4455 19 (11.7) 10 (12.3) 9 (11.0)
SGA 3E4Y /n (%) 0.792
A 142 (87.1) 70 (86.4) 72 (87.8)
B 21 (12.9) 11 (13.6) 10 (12.2)
NYHA iIHBESZR in (%) 0.002
1 101 (62.0) 61 (75.3) 40 (48.8)
2 55(33.7) 18 (22.2) 37 (45.1)
3 7(43) 2(2.5) 5(6.1)
P EZRIERER in (%)
ACEI/ARB 105 (64.4) 5(67.9) 0 (61.0) 0.356
5368 1 PR 7] 102 (62.6) 54 (66.7) 48 (58.5) 0.284
B =2 IR B 82 (50.3) (50.6) (50.0) 0.937
FI R F1 49 (30.1) 25 (30.9) 24 (29.3) 0.864
ot 43 (26.4) 1(25.9) 2 (26.8) 0.359
#: 1 mmHg=0.133 kPa; ACEVARB, [fi% S55k S0 H75] / 13 S5k 52 i bl
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Tab 2 Biochemical and peritoneal dialysis indexes of PD patients with different fat content

TitH

SALB/ (g/L)
Pre-alb/ (mg/L)
FPG/ (mmol/L)
HbA1c/%

Hb/ (g/L)

TC/ (mmol/L)
TAG/ (mmol/L)
LDL-C/ (mmol/L)
HDL-C/ (mmol/L)
hs-CRP/ (mg/L)
BNP/ (pg/mL)
KtV

t-CCr/ (mL/min)
4 h D/Pcr

RRF

nPCR

24 h AR / mL

24 h jRi /mL

Pif &%
(N=163)

39.35+3.89

389.97+84.21
470 (430, 5.29)
5.47+0.83

106.33+17.13
487+1.05

176 (1.23, 2.43)
2.93+0.90

1.04 (1.06, 1.21)
1.80 (0.71, 5.16)

1.265 (0.518, 2.790)
1.88+0.46
60.67+19.87
0.59+0.12

1.19 (0, 3.82)
0.9240.19

481.44+491.49

420.00 (0, 1000.00)

& 3 ARG S WL B 538 Lo L A5 AR SR AR

Tab 3 Cardiovascular indicators of PD patients with different fat content

JitH

LVEDD/mm
LVESD/mm
LVST/mm
LVPWT/mm
LVEF/%
LMVI/ (g/m®)
LVH BIFZE /n (%)
%
'S

2.3 LVH I3l MG &
i Al 3% Logistic 1] 19 £5 R & 7x, BNP, SGA P} 4y,

i f
(N=163)

50.69+7.38
33.00 (29.00, 36.00)
9.90+2.15
9.40+1.95
64.00 (58.00, 69.00)
62.80 (49.16, 83.04)
51 (31.3)
29 (29.6)

22 (33.8)

FTI < 8.7 kg/m’
(N=81)

39.56+3.68

377.63+84.18

4.40 (4.15, 4.85)
543+0.83

105.49+16.16
4.78+1.01

1.66 (1.06, 2.06)
2.90+0.92

1.15 (1.09, 1.30)
1.16 (0.52, 3.38)

1.180 (0.480, 2.618)
1.84+0.42
62.66+19.62
0.59+0.12

0.67 (0, 6.29)
0.9140.19

419.25+463.71

500.00 (0, 950.00)

FTI < 8.7 kg/m’
(N=81)

51.88+6.91
33.00 (29.00, 37.00)
9.86+2.11
922+1.79
62.00 (55.90, 67.00)
57.70 (47.72, 82.46)
20 (24.7)
13 (20.6)

7(38.9)

FTI > 8.7 kg/m’
(N=82)

39.12+4.10
402.77 +82.83
4.87 (4.38, 6.13)
5.52+0.83
107.65+17.56
4.94+1.09
1.98 (1.42, 3.07)
2.95+0.88
0.98 (0.97, 1.19)
2.67 (0.84, 7.83)
1.310 (0.575, 3.015)
1.92+0.49
58.81£20.16
0.58+0.11
1.40 (0, 3.59)
0.93+0.18
544.48 £515.39

410.00 (0, 1025.00)

FTI > 8.7 kg/m’
(N=82)

49.64+7.68
32.00 (28.00, 35.50)
9.93+2.20
9.57+2.08
64.00 (60.00, 70.50)
64.19 (52.57, 84.03)
31(37.8)
16 (45.7)

15 (31.9)

AR TR FTI 4 (P<0.05) (£ 2)., anFE3 fix, &
¢H B H Fh LVH B 36 51 41 (31.3%), & FTI4 #2331 4
(37.8%), 1% FTIZH85% 20 f5] (24.7%),

Pid

0.472
0.057
0.004
0.512
0.417
0.316
0.035
0.724
0.022
0.008
0.457
0.306
0.219
0.529
0.393
0.656
0.105

0.479

P1f

0.096
0.051
0.846
0.336
0.009
0.241
0.071
0.009

0.595

nPCR, Hb, FTI, #EHMMFH5Fr (overhydration, OH)
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PR, FTI (OR=1.133, 95% CI1.003 ~ 1280, P=0.044),
H (OR=1.651, 95% CI 1257 ~ 2.169, P=0.000) #1 Hb
(OR=0972, 95% CI0.948 ~ 0997, P=0.028) AL HEHK
£ LVH RIS AR (2 5),

24 LVH ¥ 2 Logistic [A1V350H7

Tab 4 Univariate Logistic regression analysis of LVH

A OR 95% CI Pl
SRR 1.007 0.979 ~ 1.035 0.641
el 1.074 0.517 ~ 2.229 0.848
(ELie S 1.007 0.999 ~ 1.016 0.077
7 1.643 0.956 ~ 2.824 0.072
NYHA .LIhEsr 2 1.829 0.994 ~ 3.365 0.052
BNP 1.474 1.161 ~ 1.872 0.001
SGA P4y 4.187 1.231 ~ 14.239 0.022
nPCR 0.112 0.014 ~ 0.888 0.038
Hb 0.970 0.948 ~ 0.993 0.011
hs-CRP 1.036 0.994 ~ 1.079 0.094
=KtV 0.453 0.396 ~ 1.051 0.065
RRF 0.862 0.729 ~ 1.019 0.081
OH 1.672 1.284 ~ 2.177 0.000
FTI 1.063 1.059 ~ 1.178 0.045
431 CVD 2.063 0.668 ~ 6.371 0.208
AR R 2.221 0.882 ~ 6.004 0.116
A FFmEi 7.113 0.871 ~ 58.066 0.067

#é5 LVH #94 J¢ Logistic [a]J343#7

Tab 5 Multivariate Logistic regression analysis of LVH

Ap OR 95% CI Pl
FTI 1.133 1.003 ~ 1<2;0 0.044
Hb 0.972 0.948 ~ 0.997 0.028
OH 1.651 1.257 ~ 2.169 0.000

T BOEPER]. AR, hs-CRP, &IFREIRF. &JF@iME. AJF CVD, RRF,
nPCR,

3 ifig

KRR BN, ARHMBEBEE D LVH By BIRZEA
31.3%, HoE FTI4 8% LVH 19 85 2 % 37.8%, IF
FTI 4 #3% LVH ) B J5=84 24.7%, FTI, OH 5 Hb 2&JE
%A LVH BT AR SC R 34,

LVH Z&#E 0 BE R WHKAE, HFZRI AL
MIRER . Ao B & . O IURESE = S LT i n, i
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SO R LS P F T 5K B REFEAR, AN T e O h 5=
W, DAL Y, KREPRE T BoR, LVH &
BT KA CVD HE EEFMIA 1. Zoccali % " 44
W7 BT BT LVMI, B 18 A~ H FRRasml, e
LVMI i 5 BE TSR &, 4R 5K, LVMI 4
B 1 gm’, R BT REEBGEER CVD 1
A 62%

BMI & PP IERERY T 22400R, SRIMIZARPRZ iR, M
ISR F R, HHARRERILX o IEN5H . AL
LR B AR, XA X B0 G PR PFAl G B 2R &
KRS AR IR 5 & o LVH [ s2m,  ASHESE b N B
Sror IT N B IR & & . 1% is 1 25 A 4 iU bi
PR, o BIE FTI, S R Efrs. sk, 41
e AR T A R B, R R A T X o B G A
BWHNEBMARMN TR, U™ 2w, AEE ﬁﬁ
SCRTAL g 75 5 2 B o8 Btk 5 0 S I 5 D i WL X
25 W e v (dual energy X-ray absorptiometry, DEXA)
A 2R N 53 AT OCLE PR Pk ' I3 2838 N 5 &5
7 R H AL TR AR sy 1975 7% (4n BMIL 28 b
DEXA, MRUCT %) HA#HMEGR, JHMAM. EEME
4F. TSR BT EILR, R AEME T e HEE S T
B, BARRILS, AU, 5 3 % IR i A
B B E B R R AR

AFRER DR, BEEEHENENS®ES LVHA
ARG . Kuch %5 " WFZE i, il A s BMI R
HH) LVMI £ BMI IE 3 B35 08 & 31% ~ 36%, ABFTEE
REor, AR & ®EAE N, B35 %4 LVH RS
T, MR — B AT CVD [y BhST fa b5 R 35 7
WE B T KM T b m s B i b, B N R
Fanfe s . IRIRF (mEsk, MRS, iE%) &
TR, AR, MR Y R . R
it ZEL, SERAOIGIRIEX, AR, 5l
A2 LVH RO 80 e O, IR w540 22 e 22
HE M SRR R E R ARG, AR T B sl ik i
o, AN A BE. Iy 380, M (R A AL T 7 B AR T Y
BEHTRE O AT IS I, FECOIEIER. OEEL,
LVH, fn.caf 5o ™, AR RS S B
SHHRATINT AR, ATRER I TGl e A HE AR
BMI AGEX 45 e i 8ok I TRRI S &ML et sisr . A
5T " 2 W], BMI IS W IE IR R 6% 2 0.50 (95% CI
0.43 ~ 0.57), HAZERE, MR Pk, RIVFIN AR5
4 B 5 22 i R R AT 52 HiR)

Eﬁkiﬁ*m“ﬁiﬂbmﬁ%ﬁﬁﬁﬁﬁiﬂm
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(kST fE B IR 25, AU % LVH {5200 a] fig 3= E 2 i T
BB K AR MR 2l ) 5 R A o X R R
A o Sl ek 4 P A T B P B i R g, D
U%F RS TE L, AR T Bl fa R R N, X

3 B RO L R R TRAR TR A I 2 B A A

o ARM, MARHIRAE, O R AR 4R T S B
ED%E@,@%E%?E&%%E%HK#%%E@
FEEME, M5 28 LVHY, AW RW, B
& Hb KRNI, B A LVH [ KR8 i AR, I
H. Ayus %5 " BFFE 5o 8 PO 2140 AR Bl 25 21 1E ML 8,
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