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Study on the effect of new low—protein enteral nutritional preparation on

patients with chronic kidney disease
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Hospital, Chengdu, Sichuan 610041, China
Abstract: Objective To explore the effect of a new type of low—protein enteral nutrition on the nutritional status of patients
with chronic kidney disease in stage 3—4 under the guidance of individualized diet. Methods Sixty follow—up outpatients in
West China Hospital of Sichuan University were randomly divided into the experimental group and the control group. The two
groups were followed up on intervention day 0, day 45, and day 90. According to the principle of intentional analysis, the
generalized estimation equation was used to analyze the between—group differences, time change trend, and interaction effect,
and the principle of data analysis in accordance with the scheme was used to further verify the stability of results. Results
There was no significant difference in nutritional adequacy, clinical effectiveness, and anthropometric indexes between the
test group and the control group (P > 0.05). During the intervention period, when the energy intake was stable, the intake of
protein (y*=17.680, P<0.001) and sodium salt (y’=21.427, P<0.001) decreased significantly, while the total protein (*=18.075,
P<0.001), calcium (3?=9.438, P=0.009), phosphorus (y*=13.866, P=0.001), and uric acid (y*=9.005, P=0.011) fluctuated within
the normal range. The results of data analysis in accordance with the scheme were basically consistent with those of inten-
tionality analysis. Only the time change trend of upper arm muscle circumference (y*=6.435, P=0.040) and the comparison of
energy ratio between groups (y’=4.478, P=0.034) were significantly different. Conclusion The new low—protein enteral nutri-
tion preparation is not inferior to the total nutritional formula food for special medical use in improving the nutritional status
of patients and delaying the progression of the disease. The use of enteral nutrition under dietary guidance is beneficial to the

clinical nutrition management of patients with chronic kidney disease.
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AL TR, g Rk L2 CKD 3 FilS 1 G
WRZ—, BiE s R R, BF B IIREE L T, HE
FARKAEFWAN BT, MEFRA R2E CKD
B IIRE TR BhnC M A8 I A RE AT BE AU
SRR A TG B B BRI, B SR T R
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Table 1 Nutritional composition of new low—protein nutritional
preparation and food for special medical purposes of total nutrition

type formula
BIUREANES RREE G E TR

B

#171(100 g) IR B (100 g)
g (k) 1812 1913
() 10.0 185
HEWi(g) 15.0 17.5
RKIL A PI(e) 612 53.2
Na(mg) 330 460
K(mg) 500 685
P(mg) 220 220
Ca(mg) 310 430
1.2.3  IGRKS:  BEDTY RORSE B 25 IS i bk A

CTRUILY i35S 1=y AN Ll V6 < AN BV (L= S WA i (=L 1| EA
il (hemoglobin, Hb, ¢/L), &4 1 (total protein, TP,



+ 566 - PRAC TR BE2F 2024 4755 51 4555 3 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 3

/L) 145 [ (serum albumin, ALB, g/L). i F1 & F (pre—
albumin, PAB, mg/L); I RAG AT A5 , 58 2 B (2lucose,
GLU, mmol/L) , H il = 15 (triglyceride, TG, mmol/L) .
IH [# & (total cholesterol, TC, mmol/L), JR % (urea,
mmol/L)  JLET (creatine, CREA, wmol/L) %55 B 7Nk IE
13 & (estimated glomerular filtration rate, eGFR, mL/min *
1.73m?) ., JR R (uric acid, UA, pwmol/L). £/ (sodium, Na,
mmol/L), £} (potassium, K, mmol/L), #5 (calcium, Ca,
mmol/L) B (phosphorus, P, mmol/L).
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F42 71 (grip strength, kg), M A ZER BEWF AR T
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Flowchart of patient inclusion and exclusion

Figure 1

F2 MABHFEANR (x£5),n(%)]
Table 2 Basic information of patients in both groups

[(x+s5),n(%)]

S| R Xof 1 P
FIR () 46.11£9.66 46.83+948  -0.273 0.786
5 0.154 0.695
5 12(42.86) 9(37.50)
x© 16(57.14)  15(62.50)
314 23(82.14)  19(79.17) — 1.000
414 5(17.86) 5(20.33)

" R Fisher S VIR
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o, I R BOR B AN RO iR 2 R AR
FCE IR E K B X BRYS AL, X B
PR S s R, — 191 T T 10 R R AR IR
Yy, — 2R N N IR R Ok e i . AT LA
NIl K= e o 7o i N ik e S 2/ S

2.3 &K IU Hb . TP.ALB .PAB 7F Wi 41 [8] 2 AN AEAE
Giit2E 5 (P>0.05). (HMWZR TP (=18.075, P<
0.001)BifiFf [AIFEAE T BEass . L3R 3.
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®3 MABFEETMRIA(x£s)

Table 3  Nutrition status of patients in both groups (x +s)

B IRV 4 | pOpilEe:) ) ) )
BTN Wald ¥ g PagfH Wald Py Puwf Wald 2 5o PoenfH
0d 454 90 d 0d 454 90 d
133.07+ 13410+ 13470+ 12840+ 12823+ 127.93+
Hb(g/L) 1.407 0.236 0.310 0.856 0.823 0.663
17.38 18.79 19.70 22.09 20.20 19.83
7364+ 7191+ 7315+ 7224+ 7067+ 71.03=
TP(¢/L) 2.871 0.090 18075  <0.001  1.617 0.445
3.60 3.77 423 3.47 472 5.05
4583+ 4517+ 4591x 4580+ 4515 4514+
ALB(g/L) 0.152 0.696 5.288 0.071 1.500 0.472
2.85 3.42 3.19 2.63 3.03 3.52
319.50+ 32027+ 33100+ 33520+ 33663 341.07+
PAB(mg/L) 0.991 0319 5.861 0.053 0.806 0.668
44.88 53.81 51.58 64.81 64.05 67.66
24 & KK N W4 GLU.TG.TC.CREA .Urea, 2.7 Mk PP OMras i, MET Wik

UA .eGFR .Na K .Ca.P BN ES T2 2255 P>
0.05), {H % 20 CREA (=24.530, P <0.001).UA (4=
9.005, P=0.011).Ca (’=9.438, P=0.009).P (,’=13.866,
P=0.001) B B B 47 7€ I FH#a 35 eGFR (4=24.407,
P<0.001)FIS I FETE TRt Wk 4.

25 AR EH A P4 BREEIRE BMITSF,
AC AMC KA Ty BT R 225, AR
B R 2SI A A H(P>0.05), W3 5.

2.6 REHEAEIL RIS RATERERE . HH
JOT ER AT T A AL ) G i 25 22 5 (P=>0.05),, {H B
TR T, P 4H A I 8 B (4=17.680, P<<0.001).,
1h(2=21.427, P<0.001 ) A 4 0 E AL, WL 6.

17, TP(’=15.066, P=0.00) .eGFR(;’=21.416, P<0.001).,
AMC (=6.435, P=0.040) A , 2 15 (,°=17.699, P<
0.001) 4l 5 (2=21.235, P<0.001) 3% A ¥ /b ,CREA
(=18.803, P <0.001) . UA (/=9.212, P=0.010).Ca (/=
12.022, P=0.002) .P(,>=12.793, P=0.002)34 Ji1 , 1 ik 4%
ZH ER & T X} FR 40 (°=4.478, P=0.034), K448 A AF
TE R EMEZE T (P>0.05) WA 1 ~ 4. PP JF 0 SrHrah R
5ITT N 25 SR A —5, AUA AMC Bl [a] 42
Tt (4=6.435, P=0.040) 52 ER AY4LIA] LA (2=4.478,
P=0.034)fF7F I 22 5 s ke  dhie B
AIREPE

R4 MABFIGARI (v £5)
Table 4 Clinical information of patients in both groups (x + 5 )
e e Xof HRZH , ,
fatn od 454 904 d 45 d o Wald g Pl Wald o Pl Wald ¥ ew P
GLU
5.06 £0.384.91 £0.394.93+0.385.12+0.59 5.08 +0.524.98 +0.55 0.805 0.370 5.188 0.075 2.662 0.264
(mmol/L)
TG(mmol/L) 1.47 £ 0.76 1.58 £ 0.83 1.60 = 0.65 1.24 £ 0.63 1.28 £+ 0.43 1.28 £+ 0.44  3.690 0.055 2.503 0.286 0.570 0.752
TC(mmol/L) 4.60 + 1.11 4.44 + 0.86 4.57 + 0.70 4.45 + 0.89 4.36 + 0.97 431 £+ 0.97 0.577 0.447 3.029 0.220 1.486 0.476
CREA 155.17+ 15870+ 16840+ 18337+ 190.10+ 197.60 +
2.008 0.157 24.530 <0.001 0.645 0.724
(pmol/L) 45.77 51.24 54.12 93.75 108.49 114.99
Urea 10.07 +
8.84 £3.67 8.60 +3.339.02 £3.43 9.69 +4.71 9.89 + 4.63 1.103 0.294 2.690 0.261 0.761 0.683
(mmol/L) 4.65
355.67+ 35753+ 382.63+ 33427+ 32827+ 362.50=%
UA(pmol/L) 2.737 0.098 9.005 0.011 0.173 0.917
82.03 79.91 82.45 63.15 70.49 73.47
eGFR
42.99 = 4238 = 39.52 = 38.46 = 38.44 = 36.95 =
(ml/min* 0.962 0.327 24.407 <0.001 3.164 0.206
13.97 14.58 14.21 15.27 16.17 15.75
1.73m?)
14036 + 14039+ 140.69+ 140.78 + 141.19+ 140.96 =
Na(mmol/L) 1.328 0.249 1.386 0.500 1.627 0.443
1.86 2.29 2.08 1.84 1.70 2.05
K(mmol/L) 4.45+0.39 4.50 £0.33 4.57 £ 0.45 447 £ 0.45 4.60 £ 0.52 447 £ 0.43  0.001 0.977 2.938 0.230 3.108 0.211
Ca(mmol/L) 2.36 £ 0.09 2.37 £ 0.10 2.39 £ 0.12 2.34 £ 0.08 2.36 £ 0.08 2.38 + 0.11  0.129 0.719 9.438 0.009 0.240 0.887
P(mmol/L) 1.11+£0.19 1.20+0.29 1.23 £0.28 1.12+0.19 1.17£0.21 1.17+0.22  0.278 0.598 13.866 0.001 2.643 0.267




- 568 - BRI P27 2024 455 51 555 33 Modern Preventive Medicine, 2024, Vol. 51, NO. 3

R5 MALBHE AL (e s)

Table 5 Anthropometric results of patients in hoth groups (x + )

- e e Xof HRZH
BTN Wald 2wy Pawfl Wald P PuwfE Wald % 0 P aufH
0d 45d 90 d 0d 45d
60.03 = 59.65 = 59.62 = 56.52 + 56.71 = 56.49 =
1A (kg) 1.065 0.302 1.253 0.534 4.665 0.097
13.95 14.19 13.93 10.09 10.05
22.40 £ 22.26 + 22.24 £ 21.21 £ 21.30 £ 2121+
BMI(kg/m?) 1.926 0.165 1.141 0.565 4.347 0.114
3.61 3.62 3.53 243 2.32
11.44 + 1133 + 1142 + 10.01 = 10.21 = 10.11 =
TSF(mm) 2.365 0.124 0.299 0.861 2.194 0.334
3.24 3.06 3.06 3.45 3.79
28.62 = 28.45 + 28.43 27.63 + 27.63 + 27.56 +
AC(cm) 1.585 0.208 2.454 0.293 2.003 0.367
3.19 3.13 3.06 2.54 242
25.02 £ 24.89 = 24.84 2448 + 2442 + 24.39 +
AMC(cm) .565 0.452 3.893 0.143 0.388 0.824
2.69 2.74 2.68 2.51 242
3294 3342+ 33.99 + 31.90 = 31.84 = 32.36 =
1271 (kg) 0.260 0.610 2.461 0.292 0.523 0.770
12.42 12.13 12.19 9.95 9.64
x6 WAl RER A SRR BEANG I (v £5)
Table 6 Energy, protein, and sodium intake of patients in both groups (x % s)
T2 Xof HRZH
£t Wald o2 sy P s Wald 3% s P g Wald y? s P
=] 0d 45d 90 d 0d 454 ald ™ s /mjﬁ ald ¥~ at HHI{E X zu +fH
BEEIEA 146723 158265 153271 1556.83 1579.70 1548.85
0.253 0.615 5.064 0.080 1.380 0.501
(kcal) +354.41 +£24323 +£25454 +£356.35 +366.44 +315.46
DEI[kcal/ 25.58 £ 27.51 26.64 27.40 £ 27.61 = 27.15 +
0.577 0.447 4.530 0.104 1.647 0.439
(kg-d)] 6.10 3.41 3.64 6.35 5.38
ER(%) 0.81 +0.21 0.86 £ 0.12 0.83 £ 0.10 0.89 + 0.24 0.89 + 0.18 0.87 £ 0.17  1.792 0.181 3.985 0.136 1.769 0.413
EHEA 4846 4040+  4020x  47.12x 4247+  41.64x
o 0.090 0.764 17.680 <0.001 0.983 0.612
1 (g) 16.94 9.67 11.02 11.50 10.58
DPI[e/
(ke )] 0.85+0.300.71 £0.16 0.69 £ 0.15 0.83 £+ 0.23 0.74 £ 0.16 0.73 £ 0.14  0.184 0.668 19.057 <0.001 0.731 0.694
g

PR(%) 1.37+0.46 1.14£0.26 1.13 +0.22 1.27 +0.40 1.13 £ 0.29 1.10 £ 0.24  0.550 0.458 18.978

<0.001 0.775 0.679

A Frt

HELL@%) 0.13+0.03 0.10 £0.02 0.10 £ 0.02 0.12 £ 0.03 0.11 £ 0.03 0.11 £ 0.03  0.052 0.820 43.121 <0.001 5.909 0.052

He LU(7%

FERERA

e 7.90+2307.30+1.39693+1.347.80+1.867.40+1.676.82+1.00 0.011 0.916 21.427 <0.001 0.908 0.635
H(g

3 it i BRSNS T AT TR0 T2,k RS2 B

B IR CKD BB IR 15 & R 2
B, AT PP R A R B SRR T JE 9 2t
J'& SR AR BRI T R EA R T, AR
FELLEL T WP N3 FR IR AE CKD 3 ~ 4 B & h
(R HIBCR: | e BB AR 1l N B R iR 48 4k
FI 32 o8 R B0 R I AR S T AN 45
TAE IR FSMP,, [AlE), ARWFE 3R Tk 15 S 7E
CKD BH I RE B i EEAEH
31 MmABRB A G ELLS HETE  FSMP
ZE R B R A, R (RS FRME

Hr, CKD JR AT RE R TR A il 790 45 24 1 1 R
BEROIR ol Rk TS SRR, S BEE R e
BEREAR R BE SR E IR R, R R F IR IT R
200, SR H R i 32 A G g P SR R T L
A B R RIS SR G AN , B35 R I
IRBU o ASBEFE R, T TR BN RS, X R4
IR T PIIER (B — B P09 B S
R , — W 2 B A PSS R 4 e , 25 1B T g
MR ZE R TR E SRRV Z .

32 #HEKEGMAERNALHAREFRiELE
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A BT R R AR B EE S S
PRZE WUBFEEARI & A, I A /K H fff o 25 6L R
A NI KL NS R IR & AR AE
SRR B A QI 5, i i A B P T R 4
AN, FEOE A R, AR E A NS
FEI5R) 548 3R FSMP R 4H 18] Y785 7 7 e MR AR
Rellfe RAT R MEFEARAEAS A IR 5B AR TEAE S i
255 BER IRz B SRR AR CKD 3 ~ 4 &
HEFR, BB TR A EER,
T A 456 bR 7E 21 (] S B (R 48 B AP AE S
Vg2 5 T REERE U R4, 20 30 DN 48 A A AL iR
JER/IN, AR SR A B E Y N 12k B 8
ARBUEEAS, I EAMRA IR B8 T 8 3R I A i 45K
BT, fiff SR B AEAR B 7 A T R AR A B GE B 7
PIE  Ie A RB S YRy R AT TR,

R = WY 74 1 (= e 0 ST 2 e e
EMAA . TEE SRR PR T I, PAB I A B SRR
o A G2 5 (AL PAB ¥ARET
FoU fa) AR B TR A 4 7 3R R0 T T AR
g st B E FRIROL  FE I R R DT T, 8K TP .Ca.
P B A T ARk, (R AE 1 5 225 (E AV B i
3, CREA BEIFETFE , UA 75 1E % 36 BN A Bk sh,
eGFR Ffiff[A] P& A, (H7E P2 IR R A7 A i 25 5,
i [R5 T B ASAEAE S HAE T, SR W i P9 7 5 il
FIFEAERE R F B e L C R & TE 25 5% . FSMP S5iiaM
BEFEHRE T A2, FO/E A kb 7
BRZRA RS EIRRG, W E AR & A,
B BB SE P U D S AN RIS R R
Il RZS /17
3.3 BREHAIBREBEERTENEEEL
AEWFICIESE, MRS T 0T LA R B CKD &
B UOEA AR 20, BEARE IR R, AR
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