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[ Abstract | Objective To study the therapeutic effects of L-carnitine in maintenance hemodialysis
(MHD) patients with protein-energy wasting ( PEW). Methods A total of 99 MHD patients with PEW
recruited between Jan 2003 and June 2015 in the Department of Nephrology at People’ s Hospital of Guizhou
Province was retrospectively studied. The patients were divided into 2 groups: 75 patients were treated with
1 g/d L-caritine (i.v. injected, 3 d per week) over 6 months (LC group) , and 24 patients admitted to the
same treatment except L-Carnitine ( control group). Biochemical test including hemoglobin ( HB), pre-
albumin ( PA), albumin ( ALB) and total lymphocyte count, subjective global assessment ( SGA ),
anthropometric measurement including body weight, body mass index ( BMI), triceps skin fold thickness
(TSF) and calf circumference (CC), and body composition measurement including lean body mass (LBM) ,

fat mass and bioimpedance phase angle (PA) were studied for all the patients. Bioelectrical impedance
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analysis (BIA) was used for measurement of LBM, fat mass and PA. The difference of these indexes between
the 2 groups was statistically assessed by independent sample t-test and chi-square analysis. Results The
increase of HB, PA and ALB between pre- and post-treatment were statistically significant in LC group (P <
0.05). Also, the increase after L-carnitine treatment was significant compared to the control group (P <
0.05). The SGA examination showed that in control group, 12. 5% (3/24) of patients were severe
malnourished, 83.3% (20/24) of patients were mild-to-moderate malnourished, and only 4.2% of (1/24)
patients were non-malnourished. By contrast, in LC group the percentages of patients in severe, mild-to-
moderate, and non-malnutritions were 1.3% (1/75),76.0% (57/75) and 22.7% (17/75) , respectively.
The malnutrition difference between the 2 groups suggested the therapeutic benefit of L-Carnitine in MHD
patients with PEW. In addition, BMI, TSF and CC in male and female patients were significantly better than
those in control group separately (P <0.05). Compared to the control group, LBM was significantly higher in
LC group, but no significant difference in fat mass and PA was found between the 2 groups (P >0.05).
Conclusion  Our findings suggest that routine L-carnitine treatment could effectively improve the nutritional
status and prevent body weight loss, especially LBS, in MHD patients with PEW. Thus, L-carnitine treatment

may be used as a potential therapy in the prevention of sarcopenia, and consequently improving patients’

quality of life in the future.
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13,1 fedsds @Atk A& e B E e
I £ F L 9b O 40 A L LT L PR 3R AL I A
MG AR 45 G 1 IR S IR = 5 BT S
For il R 2% AL LI . AR AR B R 4 B B AR AR
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1.3.2  FWATEE IR VI (subjective global assessment,
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SEVEU R L R SR U B B PT SE R B
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F1 FWASBFENREREE—RERILE

asl n AE LR B Wi EFIE SR % (1) ]

B (%) [#1(%)] (4F) (mmHg) (mmHg) g/ R % IR B LE Hofih
YHREZL 24 52.1x15.5  12/24(50.0)  4.8+2.1 137.1£16.2 72.7+9.7 37.5(9/24) 29.2 (7/24) 29.2 (7/24) 4.2 (1/24)
VRIFLL 75 56.2x16.6  46/75(61.3)  4.9x2.1 141.7£17.8 70.1£10.9 32.0 (24/75)36.0 (27/75)28.0 (21/75) 4.0 (3/75)

F2 WASLHFHEMNRERBEEBTIEMNRFEIRER (v +5)
a5 F&A(g/L) & 1 (mg/L) L8 11 (g/L) L 40 440 % (10°/1.)
ZH N n
JRYTHT BRI R JRITHT BITIE IBITRT BIT G BRI BIT A
YPHEZH 24 33.2+1.2 34.5+5.0  297.1+54.2 309.8+94.7  89.5%21.5 88.4 +20.3 1.24 +0.56 1.25+0.76
VRIYH 75 34.2+2.1 38.1+4.7" 290.2+65.4 363.7+97.7°* 90.1=x12.1 101.4£19.3*> 1.22+0.36 1.30 £0.41
a: P<0.05,5 3F B4 77 J6 Wi ;b P <0.05,5 A4 77 AT edxk
*R3 FWASHHENRETEERTITORKFEEENIERRERNTIELE (2 £5)

5 I L JRER 175 55 QIR TR G T RSN BT E

A (pmol/L) ('mmol/L) (mmol/L) (mmol/L) ('mmol/L) (pmol/L) (k/V)
VRYFLH 75 904.93 £300.77  21.15+8.95 2.24 £0.28 1.63 +0.58 23.19 £3.93 394 +317 1.46 +0.19
XTHR4H 24 981.78 £284.54  21.75+7.57 2.28 £0.30 1.58 +0.54 23.26 +4.48 360 +263 1.43 +£0.39

F4 WALFHEMEEREFRITE SGA FTUES L (2 +5)
[ENpieaa e AE BWAiERE  WESRR CEFEML AL bR .

2 5 SETES [ZPAY

A ey i Wi i) sy o L2 B
PR 24 3.28 £1.08 3.01 £1.31 3.21 £1.08 2.36 £1.35 2.15+1.87 2.46 +1.76 16.47 £8.45
WY 75 4.25+1.17* 3.91 +1.47* 3.89 +1.35 4.10 +1.11° 3.01 £1.12° 4.02 +1.41° 23.18 +7.63"

a: P<0.05,b: P<0.01, 584 b4
x5 WAEFENRERBEERTEEFRRTIENLE [#1(%) ]
415 n HHRAF(SCGA=25 43) BPEERAR(SCA:12~244y)  EEFRAR(SCA<I2 4)
X HE4H 24 1/24(4.2) 20/24(83.3) 3/24(12.5)
RITH 75 17/75(22.7)* 57/75(76.0)* 1/75(1.3)°
a: P<0.01, 5 s+m8 k45
F6 WALREMEENEERTEEBNELRILE (v +5)
i ) [ENFiN R NG Nl Bl =Sk L R /N
} (kg/m*) (kg) (em) JEEE (mm) (em)
X HEZH Bk 12 20.03 +1.53 57.96 +4.53 25.45 +2.59 6.42 +1.35 30.85 +0.96
TRIT A 46 24.46 +£2.90" 64.11 +10.11" 25.32 +2.40 9.87 +4.34" 32.28 +2.85b
X HEZH 2t 12 21.08 £1.25 52.11 +6.68 24.83 +3.20 10.18 +1.48 25.40 +4.19
MEEAgS! 29 24.36 +5.14" 54.93 +4.53 24,98 +4.22 14.92 +6.29" 30.67 +4.02"

a: P<0.01,b:P<0.05,5 s B4 rb4x

2.5 AWRRHsR=E

TR R U B T IR, 22 A ST
I X(P <0.05) iR Y7 2N s 5 FIAH AL A 5 %) B
BRI A (P >0.05,%7) , KWL K2
LI I /=0 & 4 OF L DS~ 1) N7 = o A2 8

x7 WAKFEMNRERBEFETREANMERSS EYBEIE

MMELERELE (v =)

20 53] n ERFE(kg) N8l (kg) AHAE 1 (o)
YHHRZH 24 47.11x17.12 12.08 £7.12 5.89 £2.34
VRYTHL 75 51.45+9.23° 12.34 +7.88 5.81+£1.62

a: P<0.05,5 s 28 bk

TR WE MHD 838 A8 IR A RO AR AR, H
JE AT ORRSHIRYT 7 2R E FRE S QB E R
B il Dy REZ AR 25 W] RS VAR S5 £ 4 5 A
D QR RACHERR 28 N - I RE L B PR
i LA PRBEAE T 28 8 B A T R RS s @i i 3
EHVEFRRERE ., REHNRZL T E—i, 51 E MAD
BEGREAEFRAR . IRBHE B EIRA RS HAE
TR DI E s 8 SRS R It 2 A8 PR i b i
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2008 4=, [E b "B i E 35 A2 (International
Society of Renal Nutrition and Metabolism, ISRNM ) £ 5%
ZH R M SR ] 2R 1 AE 5 1 #E ( protein energy wasting,
PEW) BRI 2 1 FTRE S 6 45 0ol /D AR S 4 348 CKD 8
HHVEFA R BVEIHFE MO AR . PEW i
FEAET CKD B iAo, Sk 14 - 15 ) 4#
B2y 52.5% BT EAFAE PEW, PEW ™8 52 M &
A A T, 338 o H A 8 XU o s R e 3R LA
BYIREEAIE R Z AL AU S5 5 AT A
AT LA REIRAS AT P B B LH AR R IR B 25
HAE . Carrero 25 4R I 4 ASJ7 I HEAT L5 0 3K
FIW B R AEAE PEW 46 : (1) 24k 4845, Hd A
HH <38 /L B HHEH <300 mg/LFEENTEH) ;
(2) AETYI A MR T B FAAG - BMI < 22 kg/m’ (i > 65 %2
&, BMI <23 kg/m®) (R JFi i FF%:3 I~ H N T >5%
26 MANTRE>10% 5 (3) JLAEER:3 A WL
WEK>5%3 6 HNIAER >10% 5 (4) BYh
BT/ SRR A R BT R IR A
(diet protein intake, DPI) <0.8 g/(kg - d), 5§ CKD
2~5 WIHH DPL<0.6 ¢/ (kg - d) , FrAERHEA (diet
energy intake, DEI) <25 kecal/(kg - d) , Z/D#5%E 2 4>
AULE. iR 4 AR 200 &2 3 W7 5E % J& CKD-
PEW , HoA (R BT i T B FIIL A £ 25 2 2 e A A0 (E 9 9
PR HIEF) PEW &S EUENT ME LT R I R
HEMER N R Z—, TR ER FIRZ %K (Y
Bl E PEW 9L 5 )01 ) 45 58 PEW A2 Wids
i, RO L 4 T e (AT AT — 301, B 2% S8 PEW, A4
FEH T BB B, AT A& E <38 o/L, fl/8,
HiHE M <300 mg/LXHRENTEE ) iz PEW 1Y
PRifE o

MHD 8 & 1 LA T A Ok B2 30T, th T
HENUAFR B 58 B M X T LA R AR 1 B e e Ay o
B AT LA H T B 5 | B R A R, A4 520
HUARXTIGST A 32 s Tl , 3 2 5 m pE T A G
BFFE S SR B T R 5 A IR A 3 B AN RE4EFF
SRR I E FRARBLI , w2 4 5l 2 b 72 2 1 o R
RETEAEA , /D LA T AE

AR (BRI L-PA o) 76 A rh 242 7F T B %
WL R 1305 5 KRR R Y B A bfitfE ™ . IE
N AT o R B A TR A T 5 AR AT AL B, 5 U
(e R S B S PR B, PRI BRURE XS 3 - S AR /DN, 5
WK, ARSI EALSS , MBS R 55
B . IEE B RE RS IE R 1 ~ 3 mL/min, Il
WS TS F)IEBRF 0 15 130 mL/min 5§ 7.8 L/h, & 1F
BB NEEBR A0 30 £f . PIBRTE LA 21 el 5
T PR AR 56 2% B g ( CPT) 3% M, 41 2 1 7 R i3k A 4%

BifK B 4k (fatty acid oxidation, FAO) fiLBE™' . PITH
= 135 CPT1L/CPT2 W31k Jad PEsz il , it FAO
RS, 5B R 0 WLR D R OGP
FEMR N 2 35 1 1 340 T 2 B R AR 5E PH B8 7 f% a5 1k 2
(organic cation transporter-2 , OCTN2 ) E W IR , B Hr &
PRI R 21 i 52 463 1717 PR e WA A2 A 2 B 5 Al o
ZHEBREFE ., AR R 92% ~97% fE1E T &
L AL 5% e A7 AEAE T IR S A A A o i 2% v
PGBV B 2l 25 ~ 50 pumol/ L, 1717 - % JUL v v JE 24 Oy
4 000 pmol/ L, By % LD Ifin % riisf e 8 446 185 5 H PR i
A PN TR Py ke = e ol 5 UL PR Bl e =, DT 522 v 58
WUEE 15 105 8 1 B A 0 P A . B i LA B TRl RS
AEH AR CPT, 7 ML P 488> o BT RL, FRATTIA
b I RS R LAGE SE B LA 16 8, 805 UL A ik
R BRTE N AMESCHGE R D . AR E N
RIS e L PR D2 ) £ BE R AT 4R 1T, 45 2R s IR
7L AR T AR R R A R TR IR, 2 R A Gt
SRS RUNAIT AN RGLLF T X B2, BCCRe Ae R
JEVT AT ARG LRI/ , A e A Bl T 48 v S 8 AR T
Joi e

Mg A& AT A8 A 28 A R e
FE SRR O B A AT b, R AW PEW (2R
fedabr. SCER[21 i3 : AR AR I E ( R <40 ¢/
L) RIS i 45 0 (BMI < 23 kg/m”) i MHD B35 5E
ToRES G, AR A RIBIT T =6 1~ 1,
MHD 35 HER LV HTH & E 208 H 3, #2748
FHERAERROAUGE . IFERAEALAITEEAN
PHEN IR 4L B E A2 W PEW, BoR 42
KT T HT B E PEW (T4 IR E X,

T4 TRV (SGA ) Al B B E TR
M EZE T H, RN LI, £ERET THE, 84
SGA SVFA o0 RAZH b 25 46 vy, JU R0 B RE T A5y
IRRG A VT o3 2 B W I i W 34 55 L IR B g B L
WA, AL SCGA PR HIB R HE EFRAR LKL,
S5 RIGITAE 7 RAF R 0 Ll v T X B, T
R EEE SRS RO BB TN BRI L34 0 I
TXHRA , KU RJETT BE WS T PEW BENESR
B, 5 ATERFSE 2 45 R —3

A I 2 S5 WA AR A B[] PN A R0 o AR
FE N B R BT R AT SRR 8L = SR U R R
/INBR P R A TR YT 434 S 2 R TN R R S T
ZERICTT X HUARARE FRRBL A 3 . AR 2
B FRUE e 22 o ge it 27 5 30, 5 i 5 UL gE g
(8%, H MHD 3476 A Bee ) 22 TRz a —
ERR

AHITE Sy [ Bk oAy, Je o4 B ARG, D B
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