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Presentation outlines

Background
– Relation between dietary protein/energy and progression of 

chronic kidney disease (CKD)
To know the status of energy and protein intake in CKD 
patients.
To know the associations between inadequate energy 
and excess protein intake and renal functions in a cross-
sectional setting.
– Huang MC and Chen ME et al, J Ren Nutr (2008)

To examine relations between energy and protein 
adequacy and renal function in a prospective study.
– Chen ME and Huang MC et al, Experimental Biology 2010
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Factors Associated with 
Loss of Kidney Function in CKD

Slow the progression of kidney disease
– Have been proven to be effective

• Strict glucose control in diabetes
• Strict blood pressure control
• ACEI or ARB (microalbuminuria)
• Dietary protein restriction
• Lipid-lowering therapy
• Partial correction of anemia
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Dietary protein and the Progression of CKD 
(Diabetic Nephropathy, n=19)

1.13 g/kg/day
(12-49 month)

0.67 g/kg/day

低蛋白飲食對延緩腎臟GFR之惡化具負相關
且已將血糖控制與血壓控制以統計方法調整
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AJKD Vol 27, No5 (May), 1996:652-663

Protein intake 
≧0.75 g/kg/d

死亡率或透析累積
發生率增加

Protein intake 
< 0.62-0.75 g/kg/d

死亡率或透析累積
發生率較低



7AJKD, Vol 48, No 6(December), 2006: pp 879-888

Usual protein diet:1.3g/kg/d
Low protein diet:0.58g/kg/d

A: Kidney failure
B: Kidney failure and 

all-cause mortality 
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Importance of energy intake in maintaining 
nutrition status in non‐dialyzed patients

protein-sparing action (節省蛋白質作用)
– 熱量足夠可確保蛋白質不被分解

– 蛋白質- > 葡萄糖 (Gluconeogenesis) ↓
– insulin：↑anabolism (↑同化作用)
nonessential amino acid synthesis
– amino acid→ peptide requires energy
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Figure 57-4 Correlation 
between nitrogen balance 
and energy intake in six 
clinically stable, 
nondialyzed, chronically 
uremic patients. (From 
Kopple JD, Monteon FJ, 
Shaib JK: Effect of 
energy intake on nitrogen 
metabolism in 
nondialyzed patients with 
chronic renal failure. 
Kidney Int 29:734–742, 
1986)

Take home message
熱量攝取與氮平衡呈正相關

Adequate energy intake correlate with 
N‐balance
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Dietary protein /energy intake for nondialysis 
patients

K/DOQI
Protein requirement for CKD
– GFR＜30 ml/min/1.73m2 (Stage 4-5)

• 0.6 -0.75 g/kg/day 
• 50% HBV 

– GFR≧30 ml/min/1.73m2 (Stage 1-3)
• 0.75  g/kg/day
• Normal adults RDA

Energy requirement for CKD
– ＜60 year: 35 kcal/kg/d
– ≧60 year: 30~35 kcal/kg/d

(AJKD Vol 35,No 6,Suppl 2, June 2000)
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The status of energy and protein intake 
in CKD patients in KMUH
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Aims 

To investigate the relationship between 
energy/protein intake status and renal 
function in CKD in KMUH
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Definition of protein/energy variables

Energy and protein intake assessment by RD
– using 24-h dietary recall

Energy and protein compliance 
– actual intake (patients) / recommended intake (RD’s 

prescription) X 100%
Classification of energy and protein intake 
adequacy
– High intake: >110%,
– Moderate: 90% -110%
– Low intake:<90%
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Relationships Between Energy/Protein Intakes and 
GFR Among CKD Patients using multiple linear 
regression

Low energy intake was significantly related to worsening of
GFR compared with moderate and high energy intake (P<0.01)
high protein intake was also associated with worsening of
GFR compared with moderate and low protein intake (P<0.01)
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Relationships Between Energy/Protein Intakes 
and BUN/Creatinine Among CKD Patients 
using multiple linear regression

Low energy intake and high protein intake were significantly 
positively correlated with elevations in creatinine and BUN.
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Conclusion

Lower energy and higher protein intakes 
than recommended may be associated 
with deteriorating renal function.
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Compliance of energy and protein intake 
correlates with progression of renal 

functions in patients with chronic kidney 
disease

Mei-En Chen1 , Shang-Jyh Hwang2 , Hung-Chun Chen2, Meng-Chuan Huang1,3. 
1Department of Nutrition and Dietetics, 2Division of Nephrology, Department of 
Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan, 
3Department of Public Health, Faculty of Medicine, Kaohsiung Medical University, 
Kaohsiung, Taiwan

Presented at Experimental Biology 2010, Anaheim, Ca, USA
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Aim 

This study examined the association between 
compliance of energy and protein intake and 
renal function progression in CKD patients in a 
prospective study in KMUH. 
– The primary end point evaluation was renal 

organ death (dialysis).
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Methods-Subjects and definition 

Subject recruitment
– 1040 outpatient recruited from clinics of the 

Department of Nephrology and Nutrition at a 
university teaching hospital in southern Taiwan 

– between November 2002 and October  2009
– received clinical and nutrition co-care for a mean of 

3.1 years
Definition of CKD
– Adult patients diagnosed with CKD stages 1 to 4 were 

base on guidelines established by Kidney Disease 
Outcome Quality Initiative (K/DOQI).
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Methods-Definition dietary compliance

Dietary record and classification
– Daily energy intake (DEI) and protein intake (DPI) 

were interviewed and recorded by registered dietitians 
using 24-hour recall method.

– Excess DPI was defined as the ratio of actual 
intake/dietitian-recommended intake ≧110%.

– Inadequate DEI was defined as the ratio of actual 
intake/dietitian-recommended intake <90%.

– Dietary compliance group classification was based on 
excess DPI and inadequate DEI categories and 
further categorized into four different groups.



25

Definition dietary compliance

Group Definition 

1
Low DPI actual intake/dietitian-recommended×100 <110%
Adequate DEI actual intake/dietitian-recommended×100 ≥ 90%

2
Low DPI actual intake/dietitian-recommended×100 <110%
Inadequate DEI actual intake/dietitian-recommended×100 < 90%

3
Excess DPI actual intake/dietitian-recommended×100 ≧ 110%
Adequate DEI actual intake/dietitian-recommended×100 ≥ 90%

4
Excess DPI actual intake/dietitian-recommended×100 ≧ 110%
Inadequate DEI actual intake/dietitian-recommended×100 < 90%

4 dietary compliance group classification 
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Methods-Statistical analysis

Survival analysis was performed to examine the 
association between dietary compliance and 
renal organ death (dialysis).
Cox adjusted hazard ratio values for dialysis 
were estimated by comparing four dietary 
compliance status, using low DPI/ adequate DEI 
as reference.
Statistical analyses were conducted using SPSS 
15.0 for Windows (SPSS Inc., Chicago IL).
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Clinical parameter
Dietary Compliance Test 

for 
linear 
trend

Low DPI, 
Adequate DEI

Low DPI, 
Inadequate DEI

Excess DPI, 
Adequate DEI

Excess DPI, 
Inadequate DEI

CRP (mg/L) 7.06 ± 20.63 12.43 ± 24.96 11.70 ± 26.76 21.05 ± 35.15 0.010

GFR (mL/min/1.73 m2) 49.25 ± 25.57 37.62 ± 24.48 43.05 ± 23.48 32.11 ± 16.09 0.001

Cr (mg/dl) 1.73 ± 0.78 2.12 ± 0.83 1.95 ± 0.79 2.36 ± 0.83 <0.001

BUN (mg/dL) 23.79 ± 11.43 30.50 ± 13.67 29.31 ± 13.67 34.98 ± 18.02 <0.001

Daily Energy Intake (kcal/day) 1762.0 ± 275.2 1256.7 ± 302.1 2044.1 ± 417.3 1496.9 ± 247.1 <0.001

Daily Protein Intake (g/day) 52.0 ± 10.1 40.3 ± 11.8 76.8 ± 19.8 60.5 ± 11.6 <0.001

Daily Protein intake 
(g/Bw/day) 0.77 ± 0.14 0.63 ± 0.17 1.20 ± 0.30 0.97 ± 0.17 <0.001

Dialysis (N/%) 3 (2.1%) 41 (10.3%) 44 (11.2%) 17 (16%) 0.001

1Data are expressed as mean±SD or N(%). Test for trend are determined using simple linear regression. 
P <0.05 was considered statistically significant.

Table 2. Renal function measures and dietary 
intake among 4 dietary compliance groups 
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Figure 1.Kaplan‐Meier survival curves for four dietary 
compliance in relations to renal organ death (dialysis) by 
log‐rank test.

P=0.013
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Table 3.Cox proportional hazard regression analysis 
between dietary compliance and risks 
of renal organ death (dialysis)

Model 2
Adjusted OR (95%CI) p

Age 1.911(1.271-2.873) 0.002
Sex 1.494(0.976-2.286) 0.064
BMI 1.226(0.629-2.390) 0.551
Albumin 3.492(2.368-5.148) <0.001
CKD stage - -
Low DPI, Adequate DEI 1
Low DPI, Inadequate DEI 4.690(1.447-15.205) 0.010
Excess DPI, Adequate DEI 4.539(1.405-14.659) 0.011
Excess DPI, Inadequate DEI 6.100(1.782-20.880) 0.004
Model 2: adjusted for age, sex, BMI, and albumin.
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Conclusion from the two investigation

In a cross-sectional setting or prospective study, 
we demonstrated dietary energy and protein 
compliance correlate with renal function 
worsening.
Intensive nutrition counseling needs to be 
initiated after CKD diagnosis in order to prevent 
further worsening of renal function.
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加強含蛋白質食物的份量概念

六大類食物
蛋白質

(公克)
脂肪

(公克)
碳水化合物

(公克)
熱量

(大卡)

奶類

全脂 8 8 12 150
低脂 8 4 12 120
脫脂 8 - 12 80

肉魚

豆蛋

高脂 7 10 - 118
中脂 7 5 - 75
低脂 7 3 - 55

五穀

根莖

米食 1.5 - 15 66
麵食 2.2 - 15 68.8

蔬菜 1 - 5 24
油脂 5 - 45
水果 - 15 60

= =
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以低蛋白食物增加熱量攝取

低氮澱粉、純糖類、植物油、低蛋白配方
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Future study

To develop nutrition education tools in KMUH 
(food serving models).
To reinforce important of energy adequacy and 
protein restriction in slowing progression of renal 
function in CKD patient.
To conduct intervention trials to compare 
efficacy of different education tools. Improving 
patients’ perception in quantifying energy and 
protein from foods.



34

謝謝各位聆聽
敬請指教


