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Abstract
Background and Objective: Low nutritional intake is common in advanced chronic kidney disease 
�&.'��DQG�SRVHV�D�GLUHFW�ULVN�IRU�PDOQXWULWLRQ��2XU�VWXG\�HYDOXDWHG�WKH�HIIHFWV�RI�D�UHQDO�VSHFL¿F�RUDO�
nutrition (ONCE Renal) supplement concerning nutritional status, minerals and electrolytes among 
patients with stage IV CKD.
Methods:�$� WRWDO� RI� ��� SDWLHQWV�ZLWK�&.'�ZLWK� DQ� HVWLPDWHG� JORPHUXODU�¿OWUDWLRQ� UDWH� ������P/�
PLQ������P2�� ZHOO�QRXULVKHG� VXEMHFWV� DQG� DQWLFLSDWHG� JRRG� FRPSOLDQFH�ZLWK� WKH� GLHW� UHFHLYHG����
WKH�21&(�5HQDO�GLHW�LQVWHDG�RI���PHDO�GDLO\�IRU����GD\V��'LHWDU\�SURWHLQ�DQG�HQHUJ\�LQWDNH��ERG\ 
compositions, and serum concentrations of urea, creatinine, calcium, magnesium, phosphate and 
DOEXPLQ�ZHUH�DVVHVVHG�DW�EDVHOLQH��DQG�DW����GD\V��$�GLHWDU\�LQWDNH�E\�WKUHH�GD\�IRRG�UHFRUG�ZDV�DOVR�
HYDOXDWHG�E\�D�UHJLVWHUHG�GLHWLWLDQ�
Results:�$W�WKH�HQG�RI����GD\V��VLJQL¿FDQW�LPSURYHPHQWV�LQ�HQHUJ\��IDW��¿EHU�DQG�PDJQHVLXP�LQWDNH�E\�
GLHWDU\�LQWHUYLHZ�ZHUH�QRWHG��,Q�DGGLWLRQ��WKH�SDWLHQWV�DOVR�LQFUHDVHG�ERG\�ZHLJKW�DQG�ERG\�PDVV�LQGH[�
after supplement. NR�VLJQL¿FDQW�FKDQJHV�LQ�renal function, serum electrolytes, calcium, phosphorus, 
PDJQHVLXP�FRQFHQWUDWLRQ�DQG�RWKHU�QXWULWLRQDO�PDUNHUV�LQFOXGLQJ�VHUXP�DOEXPLQ��ERG\�FRPSRVLWLRQV�
and protein equivalence of total nitrogen appearance�ZHUH�REVHUYHG during study. The compliance with 
the ONCE Renal diet was good among enrolled patients and no adverse reactions were found.
Conclusion:�5HQDO�VSHFL¿F�RUDO�GLHW�VXSSOHPHQW�FDQ�LPSURYH�HQHUJ\�LQWDNH��ERG\�ZHLJKW�DQG�PDLQWDLQ�
serum electrolyte concentrations among patients with stage IV CKD. 
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INTRODUCTION
 0DOQXWULWLRQ�DQG�FKURQLF�LQÀDPPDWRU\�VWDWH�
are common among patients with advanced 
chronic kidney disease (CKD) and are associated 
with increased hospitalization and mortality 
rates.���� ��� 6WURQJ� UHODWLRQVKLSV� H[LVW� DPRQJ�
PDOQXWULWLRQ�� LQÀDPPDWLRQ� DQG� DWKHURVFOHURVLV�
LQ� &.'�� 7KH� PDMRU� FDXVHV� RI� PDOQXWULWLRQ� LQ�
CKD include reduced food intake and appetite 
GXH� WR�HIIHFWV�RI�XUHPLD�� UHGXFHG�DEVRUSWLRQ�RI�
QXWULHQWV�� PHWDEROLF� DFLGRVLV�� LQFUHDVHG� SURWHLQ�
ORVV� IURP� FKURQLF� LQÀDPPDWLRQ� DQG� R[LGDWLYH�
stress.������
� 6XERSWLPDO�GLHWDU\�LQWDNH�DQG�resting energy 
H[SHQGLWXUH� LV� LQFUHDVHG� DPRQJ� SDWLHQWV� ZLWK�
advanced CKD and hemodialysis with severe 
hyperparathyroidism.����� Therefore, these populations 
DUH�VXVFHSWLEOH�WR�LQVXI¿FLHQW�HQHUJ\�LQWDNH�ZLWK 
HQHUJ\� LQWDNHV� EHORZ� ��� NFDO�NJ�GD\�(8) Oral 
nutritional supplementation is one of treatment 
RSWLRQV� LQ� WKHVH� SRSXODWLRQV�� 6SHFL¿F� UHQDO 
GLHWV�� GHVLJQHG� WR� LQFUHDVH� FDORULF� DQG� ¿EHU 
intake without high protein, electrolytes and 
PLQHUDO�ORDG��DUH�H[SHFWHG�WR�LPSURYH�HQHUJ\�
LQWDNH� DQG� QXWULWLRQ� VWDWXV� ZLWKRXW� VLJQL¿FDQW�
HOHFWURO\WH�DEQRUPDOLW\��
 Early evaluation and intervention concerning 
dietary intake may help to prevent malnutrition 
DQG�&.'�SURJUHVVLRQ�EHIRUH�DQG�DIWHU�FRPPHQFLQJ 
renal replacement therapy. Currently, dietary 
supplements among patients with advanced 
CKD FDQ� EH� FKDOOHQJLQJ� WR� KHDOWK� FDUH� WHDPV�
and patients.� 0RVW� SDWLHQWV� ZLWK� DGYDQFHG�
CKD and undergoing hemodialysis have lower 
than normal dietary energy intake, and oral 
nutrition supplements are further needed to 
achieve intake recommendations.������ Currently, 
QR� FRQVHQVXV� JXLGHOLQHV� H[LVW� RQ� WKH� VSHFL¿F 
type of oral nutrition supplements and dietary 
approaches mentioned and strong evidence  
remains lacking.���� This study aimed to determine 
WKH� HIIHFWV� RI� D� UHQDO� VSHFL¿F� RUDO� QXWULWLRQ�
�21&(� 5HQDO�� GLHW� RQ� ELRFKHPLFDO� LQWDNH��
FDOFLXP�� PDJQHVLXP�� SKRVSKDWH� PHWDEROLVP���
nutrition markers and compliance with the 
SUHVFULEHG� GLHW� DPRQJ� SDWLHQWV� ZLWK� DGYDQFHG�
&.'�IRU����GD\V��

MATERIALS AND METHODS
 Our prospective interventional study was 

conducted DW�3KUDPRQJNXWNODR�+RVSLWDO��%DQJNRN��
7KDLODQG�� IURP� $XJXVW� WR� 'HFHPEHU� ������� 
All patients were recruited from the outpatient 
FHQWHU�� H[DPLQHG� E\� WKH� VDPH� SK\VLFLDQ and 
FRXQVHOHG�E\�WKH�VDPH�UHJLVWHUHG�GLHWLWLDQ�GXULQJ�
WKH�VWXG\��7KLV�SURMHFW�ZDV�DSSURYHG�E\� WKH 
institutional review board of the Royal Thai Army 
Medical Department� �6���K�����DQG�FRQGXFWHG�
LQ�DFFRUGDQFH�ZLWK� WKH�'HFODUDWLRQ�RI�+HOVLQNL��
,QIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�SDUWLFLSDQWV��
� ,QFOXVLRQ�FULWHULD�IRU�VXEMHFWV�ZLWK�&.'�DJHG�
���WR����\HDUV�ZDV�HVWLPDWHG�JORPHUXODU�¿OWUDWLRQ�
UDWH��H*)5��RI����WR����P/�PLQ������P2 (stages 
��&.'��aQG�WKRVH�ZKR�KDG������FKDQJH�LQ�*)5 
ZLWKLQ� �� PRQWKV�� ZHOO�QRXULVKHG� VXEMHFWV�
�6XEMHFWLYH�*OREDO�$VVHVVPHQW�VFRUH�$�%�DQG 
VHUXP� DOEXPLQ� >���� J�G/�� DQG� FRQVHQWHG� WR�
SDUWLFLSDWH�LQ�WKH�VWXG\��3DWLHQWV�ZLWK�&.'�ZLWK 
active malignancy, severe heart, lung or liver 
disease, chronic +,9��KHSDWLWLV�%�YLUXV�RU�KHSDWLWLV
C virus infection, malnourished�FRQGLWLRQV�GH¿QHG 
as�D�ORVV�RI�����ERG\�ZHLJKW�RYHU�WKH�SDVW���PRQWKV 
RU�VHUXP�DOEXPLQ�FRQFHQWUDWLRQ������J�G/�ZHUH�
H[FOXGHG�IURP�WKH�VWXG\�
� %DVHOLQH� LQIRUPDWLRQ� LQFOXGLQJ� DJH� DQG� VH[�
RI� SDUWLFLSDQWV� ZDV� REWDLQHG�� All participants 
ZHUH� LQWHUYLHZHG�� SK\VLFDOO\� H[DPLQHG�� DQG�
investigated for underlying medical illness. 
Weight was measured using a weighing scale and 
height was measured using a stadiometer to the 
QHDUHVW�FHQWLPHWHU�ZLWK�VXEMHFWV�EHIRUH�DQG�DIWHU 
WUHDWPHQW�� 7KH� ERG\� PDVV� LQGH[� �%0,�� ZDV 
FDOFXODWHG� XVLQJ� WKH� IRUPXOD��:HLJKW��+HLJKW�2 

�NJ�P2��� &DVXDO� V\VWROLF� EORRG� SUHVVXUH� �6%3��
DQG�GLDVWROLF�EORRG�SUHVVXUH��'%3��ZHUH�PHDVXUHG�
using a standard mercury sphygmomanometer 
DSSOLHG�RQ�WKH�VDPH�DUP�DIWHU�D����PLQXWH�UHVW�LQ�
the sitting position. 
� $ERXW���P/�RI�YHQRXV�EORRG�DIWHU�DQ���KRXU�
IDVW� ZDV� REWDLQHG� IURP� SDWLHQWV� WR� SHUIRUP�
ELRFKHPLFDO� WHVWV� LQFOXGLQJ� IDVWLQJ� SODVPD�
concentrations� RI� EORRG� XUHD� QLWURJHQ� �%81���
creatinine, electrolytes, calcium, phosphorus, 
PDJQHVLXP� DQG� DOEXPLQ� EHIRUH� DQG� DIWHU�
treatment. $OO� SDUWLFLSDQWV� SHUIRUPHG� VHOI�GLUHFWHG�
���KRXU� XULQH� FROOHFWLRQV� IRU� SURWHLQ�� VRGLXP��
SRWDVVLXP��PDJQHVLXP�DQG�FKORULGH��6HUXP�DQG�
urine creatinine samples were analyzed using  
WKH�HQ]\PDWLF�PHWKRG��*)5��XVLQJ�WKH�&.'�(3,�
HTXDWLRQ� EDVHG� RQ� VHUXP� FUHDWLQLQH�� ZDV�
calculated. 
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Table 1. &RQWHQWV�RI�WKH�21&(�5HQDO�6XSSOHPHQW

Macronutrient 1 serving or 76 g (360 kcal)
&DORULF�'LVWULEXWLRQ�RI�0DFURQXWULHQWV����  

�� 3URWHLQ ��
�� &DUERK\GUDWH ���
�� )DW ���

6RXUFH  
3URWHLQ�

������������&DVHLQ

������������6R\�SURWHLQ�LVRODWH

�����J

�����������

�����������
&DUERK\GUDWH�

������������0DOWRGH[WULQ

       2.   Isomaltulose

������������)UXFWRVH

������������)LEHUVRO

������������)UXFWRROLJRVDFFKDULGHV

������J��¿EHU������J�

�������������

�������������

������������

������������

������������
)DW�

������������&DQROD�RLO

������������+LJK�ROHLF�VDIÀRZHU�RLO

������������0HGLXP�FKDLQ�WULJO\FHULGHV�RLO

������J

�������������

�������������

�������������
Micronutrient
9LWDPLQV�	�0LQHUDOV  
Vitamin A (mcg RE) �����
9LWDPLQ�'��,8� �����
Vitamin C (mg) �����
Calcium, mg �����
3KRVSKRUXV��PJ �����
0DJQHVLXP��PJ �����
3RWDVVLXP��PJ �����
6RGLXP��PJ �����
Carnitine, mg �����
Others As Thai RDI recommendation
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� %RG\�FRPSRVLWLRQ�ZDV�HYDOXDWHG�XVLQJ�GLUHFW�
VHJPHQWDO�PXOWL�IUHTXHQF\�ELRHOHFWULFDO�LPSHGDQFH�
DQDO\VLV� �'60�%,$�� ,Q�%RG\� ������ ERG\�
compositions analyzer). The spectrum of electrical 
IUHTXHQFLHV� ZDV� XVHG� WR� SUHGLFW� WKH� ERG\�
composition, total fat mass, intracellular (ICW) 
DQG�H[WUDFHOOXODU�ZDWHU��(&:��FRPSDUWPHQWV�RI�
WKH�WRWDO�ERG\�ZDWHU��7%:��LQ�WKH�YDULRXV�ERG\�
VHJPHQWV�� %RG\� FRPSRVLWLRQ� ZDV� DVVHVVHG� DW�
EDVHOLQH�DQG�DW�WKH�HQG�RI�WKH�VWXG\�SHULRG��

Dietary Intervention
� $OO�SDUWLFLSDQWV�ZHUH�SURYLGHG�����NFDO�VDFKHWV 
of ONCE Renal supplement containing ����� J� 
of proteins, ������ J� RI� FDUERK\GUDWH�ZLWK� ¿EHU�
����� J�� ������ J� RI� IDW�� ������ PJ� RI� FDOFLXP� 
������PJ�RI�SKRVSKRUXV��������PJ�RI�SRWDVVLXP 
DQG� ������ PJ� RI� VRGLXP� �7DEOH� ��� LQVWHDG� RI�� 
��PHDO�GDLO\� IRU����GD\V��$GGLWLRQDO����21&(�
Renal VXSSOHPHQW�VDFKHWV�ZHUH�SURYLGHG�DW�¿UVW�
visits, and empty sachets were collected to 
determine compliance. 
� $OO�SDUWLFLSDQWV�NHSW�D���GD\�IRRG�UHFRUG�DQG�
XQGHUZHQW� GLHWDU\� LQWHUYLHZV� E\� D� UHJLVWHUHG�
GLHWLWLDQ�� EHIRUH� DQG� DIWHU� WKH� VWXG\� SHULRG��
Nutrient composition of the diets was analyzed 

XVLQJ� WKH� VWDQGDUG� QDWLRQDO� IRRG� GDWDEDVH� 
program (Inmucal Version 3.2). Daily protein 
intake was determined using the calculated protein 
HTXLYDOHQFH�RI�WRWDO�QLWURJHQ�DSSHDUDQFH��31$���

Statistical Analysis
 Data were analyzed using the statistical 
SDFNDJH�IRU�VRFLDO�VFLHQFHV��6366���9HUVLRQ������
�6366��&KLFDJR��,/��86$���&RQWLQXRXV�YDULDEOHV�
were presented as means and standard deviation 
DQG� GLVFUHWH� YDULDEOHV� ZHUH� SUHVHQWHG� DV�
percentages. Comparisons DJDLQVW�WKH�EDVHOLQH�
measurements were evaluated using the paired 
t�WHVW� ZKLOH� P� YDOXHV� ������ ZHUH� FRQVLGHUHG�
significant.

RESULTS
� :H� UHYLHZHG� WKH� HOLJLELOLW\� FULWHULD� RI� ���
patients, and 32 patients were recruited during 
WKH� SHULRG� RI� VWXG\�� FRQVLVWLQJ� RI� ��� PHQ� DQG�
��� ZRPHQ� ZLWK� PHDQ� DJH� ������ ����� \HDUV��� 
+\SHUWHQVLRQ����������G\VOLSLGHPLD���������DQG�
W\SH���GLDEHWHV���������ZHUH�FRPPRQ�FRPRUELG�
diseases. %DVHOLQH�SDUWLFLSDQW�FKDUDFWHULVWLFV�DUH�
shown in Table 2.

Table 2. Characteristics of the study population

Characteristics N=32
0HQ��1���� ����������
Age (yr) ����������
+HLJKW��FP� ���������
%RG\�ZHLJKW��NJ� ���������
%RG\�PDVV�LQGH[��NJ�FP2) ��������
%ORRG�XUHD�QLWURJHQ��PJ�G/� ���������
6HUXP�FUHDWLQLQH��PJ�G/� �������
(VWLPDWHG�JORPHUXODU�¿OWUDWLRQ�UDWH��P/�PLQ������P2) ��������
6HUXP�DOEXPLQ��J�G/� �������
&RPRUELG�GLVHDVH��1����

�� 'LDEHWHV�PHOOLWXV ����������
�� +\SHUWHQVLRQ ����������
�� Gout ���������
�� Dyslipidemia ����������

Values presented as n (%) and mean±SD.
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Table 3.  'LHWDU\�LQWDNH�ZLWK�WKUHH�GD\�IRRG�UHFRUG�DW�EDVHOLQH�DQG�WKH�HQG�RI�RQH�PRQWK�IROORZ�XS

Per day Nutritional
Recommendation in 

CKD stage III-IV

Baseline End Mean Change
(95%CI)

p-value

Energy (kcal) � ������������ ������������ ������������WR������� �����
(QHUJ\��NFDO�NJ�GD\� ����� �������� �������� ���������WR����� �����
3URWHLQ��J� � ��������� ��������� �����������WR����� �����
3URWHLQ��J�NJ�GD\� ������� ������� ������� �����������WR����� �����
&DUERK\GUDWH��J� � ���������� ���������� �����������WR������ �����
)DW��J�� 6DWXUDWHG�IDW����

7UDQV�IDW����
��������� ��������� ����������WR������ ������

)LEHU��J� ����� ������� �������� ���������WR����� ������
6RGLXP��PJ� ������ ������������� ������������� ��������������WR������� �����
3RWDVVLXP��PJ� �������ZLWK�

hyperkalemia
������������ ������������ �������������WR������� �����

Calcium (mg) � ����������� ����������� ������������WR������ �����
3KRVSKRUXV��PJ� �����������ZLWK�

hyperphosphatemia
������������ ����������� �������������WR����� �����

0DJQHVLXP��PJ� � ��������� ���������� �����������WR������ �����

Values presented as Mean±SD. and Mean change (95%CI). p-value corresponds to Paired t-test.

Table 4.  Comparison of two regular meals per day without the ONCE renal supplement at aseline   
                and at the end of study

Per day Baseline End Mean Change
(95%CI)

p-value

Energy (Kcal) ������������� ������������� ������������������� �����
(QHUJ\��NFDO�NJ�GD\� ���������� ���������� ����������������� �����
3URWHLQ��J� ����������� ����������� ��������������� �����
3URWHLQ��J�NJ�GD\� ��������� ��������� ����������������� �����
&DUERK\GUDWH��J� ������������ ������������ ����������������� �����
)DW��J�� ����������� ����������� ���������������� �����

Values presented as Mean±SD. and Mean change (95%CI).  p-value corresponds to Paired t-test.

Energy and Nutrient Intake 
� 7DEOH���VKRZV�WKH�PHDQ�YDOXHV�IRU�HVWLPDWHG 
HQHUJ\� DQG� QXWULHQW� LQWDNH� DW� EDVHOLQH� DQG� DW 
ZHHN����$� VLJQL¿FDQW� LQFUHDVH� LQ� HQHUJ\� LQWDNH 
IURP����������WR����������NFDO�NJ�GD\��p ��������
IDW� LQWDNH� IURP� ���������� WR� ���������� J�GD\�
(p�������� DQG� ¿EHU� LQWDNH� IURP� �������� WR�
���������J�GD\��p��������ZHUH�REVHUYHG�GXULQJ�
WKH� VWXG\�� 1R� VLJQL¿FDQW� FKDQJH� ZDV� IRXQG� LQ� 

GLHWDU\�SURWHLQ��FDUERK\GUDWH��VRGLXP��SRWDVVLXP��
calcium and phosphorus intake after intervention 
H[FHSW�VLJQL¿FDQW�LQFUHDVH�LQ�PDJQHVLXP�LQWDNH�
[����������&,������ WR�������J�GD\��p �����@�� 
We also determined that energy and nutrient  
intake from regular food (2 meals daily) was 
VLPLODU� DW� EDVHOLQH� DQG� DW� WKH� HQG� RI� WKH� VWXG\�
(Table 4).
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Nutrition and body compositions
� $� VLJQL¿FDQW� LQFUHDVH� LQ� ERG\� ZHLJKW� ZLWK�
D� PHDQ� GLIIHUHQFH� RI� ����� ����� &,� ����� WR 
������p �������NJ�DQG�%0,�ZLWK�D�PHDQ�GLIIHUHQFH 
RI�����������&,������ WR�������p �������NJ�FP2 

ZHUH�REVHUYHG�DIWHU����GD\V��1R�VLJQL¿FDQW�FKDQJHV 
LQ�VHUXP�DOEXPLQ��31$�DQG�ERG\�FRPSRVLWLRQV�
were found at the study endpoint (Table 5).

Serum and Urine Biochemical Measurement
 At the end of the study, the treatment did 
not significantly change the concentrations    
of renal function, serum sodium, potassium,  
ELFDUERQDWH��FDOFLXP��SKRVSKRUXV��DQG�PDJQHVLXP��

1R� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� REVHUYHG in 
���KRXU�XULQH�SURWHLQ��HOHFWURO\WHV�DQG�PLQHUDOV�
EHIRUH�DQG�DIWHU�WUHDWPHQW� During the study, no 
VHULRXV� FRPSOLFDWLRQV�ZHUH�REVHUYHG� HVSHFLDOO\ 
HOHFWURO\WH� GLVWXUEDQFHV� DQG� ÀXLG� RYHUORDG� At 
the study’s completion, patient compliance, 
receiving the ONCE Renal supplementation on 
VFKHGXOH��ZDV������

Discussion
 The results of our study showed that the daily 
XVH�RI�D�����NFDO�21&(�UHQDO�VXSSOHPHQW�IRU����
days improved HQHUJ\��IDW��¿EHU��DQG�ERG\�ZHLJKW 
among patients with stage IV CKD, indicating 

Table 5. 1XWULWLRQDO��HOHFWURO\WH��PLQHUDO�DQG�UHQDO�SDUDPHWHUV�DW�EDVHOLQH�DQG�DW�WKH�HQG�RI�IRXU�ZHHN��
��������������IROORZ�XS

Variables Baseline End Mean Change
(95%CI)

p-value

Nutrition parameters and body compositions
%RG\�ZHLJKW��NJ� ��������� ��������� �����������WR������ �����
%RG\�PDVV�LQGH[��NJ�FP�� �������� �������� �����������WR������ �����
6HUXP�DOEXPLQ��J�G/� ������� ������� ������������WR������ �����
3HUFHQWDJH�RI�WRWDO�ERG\�ZDWHU���� �������� �������� �������������WR������ �����
3HUFHQWDJH�RI�ERG\�IDW���� �������� �������� ������������WR������ �����
0XVFOH�PDVV��NJ� ��������� ��������� �������������WR������ �����
�%RQH�PDVV��NJ� ������� ������� ������������WR������ �����
3URWHLQ�HTXLYDOHQFH�RI�WRWDO�QLWURJHQ�
DSSHDUDQFH��J�NJ�GD\�

������� ������� �������������WR������ �����

Renal function, serum electrolytes and minerals 
%ORRG�XUHD�QLWURJHQ��PJ�G/� ��������� ��������� �������������WR������ �����
6HUXP�FUHDWLQLQH��PJ�G/� ������� ������� �������������WR������ �����
(VWLPDWHG�JORPHUXODU�¿OWUDWLRQ�UDWH�
�P/�PLQ������P2)

�������� �������� ������������WR������ �����

6RGLXP��P(T�/� ���������� ��������� �������������WR������ �����
3RWDVVLXP��P(T�/� ������� ������� �������������WR������ �����
%LFDUERQDWH��PJ�G/� �������� �������� ������������WR������ �����
&DOFLXP��PJ�G/� ������� ������� �������������WR������ �����
3KRVSKRUXV��PJ�G/� ������� ������� ������������WR������ �����
0DJQHVLXP��PJ�G/� ������� ������� �������������WR������ �����
24-hr urine protein, electrolytes and minerals
3URWHLQ��J�GD\� ������� ������� ������������WR������ �����
6RGLXP��P(T�GD\� ��������� ��������� �������������WR������� �����
3RWDVVLXP��P(T�GD\� �������� �������� �������������WR����� �����
0DJQHVLXP��P(T�GD\� ������� ������� ������������WR������ �����
&KORULGH��P(T�GD\� ��������� ��������� �������������WR������� �����

Values presented as Mean±SD. and Mean change (95%CI). p-value corresponds to Paired t-test.
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WKDW�WKH�XVH�RI�WKHVH�VXSSOHPHQW�KDG�EHQHILFLDO�
effects on dietary nutrient intake without short 
WHUP�HOHFWURO\WHV�GLVWXUEDQFH��
� /RVV�RI�DSSHWLWH��SRRU�IRRG�LQWDNH��DQRUH[LD 
and vomiting are more common symptoms 
DPRQJ� SDWLHQWV� ZLWK� DGYDQFHG� &.'�� KHQFH��
SUHGLVSRVLQJ� WKHP�WR�PDOQXWULWLRQ��6HYHUDO�VWXGLHV�
have indicated that minimum calorie requirements 
were not met among patients with advanced |CKD, 
despite dietary nutritional counseling.(8) Enriched 
nutritional supplements might improve dietary 
LQWDNH�DQG�PDOQXWULWLRQ��+RZHYHU��limited evidence 
H[LVWV� SHUWDLQLQJ� WR� WKH� LPSDFW� RI� QXWULWLRQDO 
supplementation in preventing malnutrition and 
improving quality of life among patients with  
CKD and undergoing dialysis.����� ���� 0RVW� FOLQLFDO 
guidelines preferred oral nutritional supplements 
as first line treatment to increase caloric and 
SURWHLQ�GLHWDU\�LQWDNH�DW����WR����NFDO�NJ�GD\�DQG�
����� WR� ���� J�NJ�GD\� LQ� DGYDQFHG� &.'������ ��� 
Our study indicated that the ONCE Renal diet 
VLJQL¿FDQWO\� LPSURYHG� HQHUJ\� DQG� ¿EHU� LQWDNH�
and maintained nutritional markers among patients 
with advanced CKD. This study was consistent 
with results found in other studies and a 
systematic review demonstrating effectiveness 
of renal dietary intervention for patients with 
advanced CKD and dialysis populations.������� 
6WXGLHV� DUH� OLPLWHG� FRQFHUQLQJ� WKH� HI¿FDF\� RI�
VSHFL¿F� UHQDO� VXSSOHPHQW� LQ� D� ORQJ� WHUP� VWXG\�
DQG� DPRQJ� VLJQL¿FDQWO\� malnourished patients 
with CKD .
� 0HGLFDO� QXWULWLRQ� WKHUDS\� E\� D� UHJLVWHUHG� 
GLHWLWLDQ�H[SHULHQFHG�LQ�SUHGLDO\VLV�&.'�LPSURYHG�
QXWULWLRQ�UHODWHG� ELRPDUNHUV������� EXW� HQHUJ\� DQG 
GLHWDU\� FRPSRQHQW� WDUJHWV� PD\� EH� GLI¿FXOW� WR 
achieve with dietary counseling alone.(22)  
$Q�DGGLWLRQDO�EHQH¿W�RI�WKH�21&(�5HQDO�VXSSOHPHQW�
LV� WKH� ORZ� DPRXQW� RI� SURWHLQ� ����� J����� NFDO�� 
VRGLXP�������PJ�����NFDO���SKRVSKDWH������PJ� 
���� NFDO��� SRWDVVLXP� �����PJ����� NFDO�� DQG�� 
PDJQHVLXP�����PJ�����NFDO��FRQWHQW��$V�D�
consequence, serum potassium, magnesium and 
phosphate did not increase after treatment, which 
ZDV�RI�VLJQL¿FDQW�EHQH¿W�WR�SDWLHQWV��0RUHRYHU��
our study indicated that the ONCE Renal diet 
VXSSOHPHQW�LQVWHDG�RI���UHJXODU�PHDO�could achieve 
the therapeutic targets of dietary intake with 
DQ� DYHUDJH� GLHWDU\� VRGLXP� LQWDNH� RI� ���� J�GD\� 

DYHUDJH� ���KRXU� XULQH� VRGLXP� RI� ��� P(T�GD\��
DYHUDJH� GLHWDU\� SRWDVVLXP� LQWDNH� RI� ���� J�GD\��
DYHUDJH����KRXU�XULQH�SRWDVVLXP�RI����P(T�GD\� 
DYHUDJH�GLHWDU\�SKRVSKRUXV� LQWDNH�RI� ����J�GD\�
DQG�DYHUDJH�GLHWDU\�PDJQHVLXP�LQWDNH�RI����PJ�
day in addition to dietary counseling. The ONCE 
Renal supplement did not increase risk of electrolyte 
DEQRUPDOLW\�DPRQJ�SDWLHQWV�ZLWK�DGYDQFHG�&.'��
� ,QDGHTXDWH�HQHUJ\�DQG�H[FHVV�SURWHLQ�LQWDNH�
were correlated with worsening renal function in 
CKD(23) and ensuring compliance is the main target 
for effective nutritional intervention.���� Related 
VWXGLHV� KDYH� VKRZQ� WKDW� DERXW� ��� WR� ���� RI� 
patients with CKD follow the recommended    
diets.����� ��� In contrast to our study, compliance 
ZDV�YHU\�JRRG������RI�SDWLHQWV� FRPSOLHG�ZLWK�
WKH�21&(�5HQDO� VXSSOHPHQWDWLRQ� IRU� ��� GD\V��
improving an average additional caloric intake 
ZLWK�ORZ�DPRXQW�RI�SURWHLQ������J�����NFDO�� 
7KH�KLJK�SHUFHQWDJH�RI�FRPSOLDQFH�PD\� UHÀHFW�
the type of patient selection in our study in that 
WKH\� UHFHLYHG� WKH� LQWHUYHQWLRQ� EDVHG� RQ� WKHLU�
H[FHOOHQW�UHSXWDWLRQ�IRU�QXWULWLRQDO�PDQDJHPHQW��
Therefore, the ONCE Renal diet was convenient 
IRU�HGXFDWHG�SDWLHQWV�ZLWK�&.'�XQDEOH�WR�FKRRVH�
an appropriate low protein renal diet to maintain 
DGHTXDWH� HQHUJ\� LQWDNH�� +RZHYHU�� SDWLHQW�
FRPSOLDQFH�ZDV� OLPLWHG�E\� WKH� UHODWLYHO\� VKRUW�
SHULRG�RI�IROORZ�XS�
� 7KH�VWXG\�KDG�D�IHZ�OLPLWDWLRQV��)LUVW��WKH�VWXG\�
GHVLJQ�ZDV�QRW�UDQGRPL]HG�RU�SODFHER�FRQWUROOHG� 
6HFRQG��WKH�,108&$/�SURJUDP�FRXOG�QRW�UHSUHVHQW�
all micronutrients completely, especially magnesium  
�YDOLGLW\� �������(28) Therefore, the  amount of 
magnesium was shown lower than usual diets. 
)XUWKHUPRUH�� WKH� VWXG\� ZDV conducted in an 
outpatient clinic setting, and a ��GD\� GLHWDU\�
recall was used to estimate food intake. The validity 
RI� WKLV� PHWKRG� FRXOG� EH� TXHVWLRQHG EHFDXVH�
the GD\�WR�GD\�IRRG�LQWDNH�PD\�KDYH�YDULHG��DQG�
LW�PD\�QRW�EH�UHSUHVHQWDWLYH of a usual diet.
 In conclusion, the results provided some 
EHQH¿FLDO�HIIHFWV�RI�D�UHQDO�VSHFL¿F�RUDO�QXWULWLRQDO 
VXSSRUW� FRPELQHG� ZLWK� QXWULWLRQDO� FRXQVHOLQJ�
among patients with advanced CKD. The ONCE 
5HQDO�GLHW� LPSURYHG�HQHUJ\��¿EHU�DQG�PDJQHVLXP�
LQWDNH� ZLWKRXW� VLJQL¿FDQW� VKRUW� WHUP� DEQRUPDO�
HOHFWURO\WH�GLVWXUEDQFH��7KLV� LQWHUYHQWLRQ�PLJKW�
require larger studies in other groups of patients 
with CKD with longer duration of the ONCE 
Renal supplement.
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