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Abstract

Background: Weight loss often occurs in children with Chronic Kidney Disease (CKD). Provision of proper nutrition is necessary for
growth and development and weight gain of patients with chronic kidney disease in children.

Objectve: To aimedthe relationship between chronic kidney diseasevaidht lossn children

Methods: An observational analytic study with a retrospective cohort design in outpatients and inpatients with chronic kidney disease aged
5 to 18 years at the H. Adam Malik Med@eneral Hospital and USU HospitalDecember 2019 to March 2021.

Results: This study was followed by 29 CKD children. Subjects who experienced weight loss were 16 (55.2%) children and 13 (44.8%)
children who did not experience weight change after 3 months falfpWwhere was a significant difference between the mean weight at
baseline and after the 3-month follow-up period (p<0.001). There was no difference in the stage of CKD between initial examination and
after 3-month follow-up (p = 0.877). There was no significance between the stage of chronic kidney disease and weight loss (p = 0.096).
there was no significant relationship between chronic kidney disease stage and weight loss (p = 0.343), with the same nutritional status after
3 months follow-up. Other results showed that there was no difference in urea and creatinine levels between the start of the study and after
3 months of follow-up (p>0.05). The mean delta weight loss was 0.87 kg with the largest decrease being around 3 kg and 13 subjects did
not show any weight loss.

Conclusion: There was a significant association between initial weight loss and after 3 months ofujpllaw not for height. There is no
relationship between the initial examination stage of CKD and weight loss. There was no significant relationship betiwigiah the
examination of body weight, nutritional status, urea and creatinine levels and after 3 months aiffollow

Keywords: Chranic Kidney DiseaseCKD, Weight Loss,CKD in Children

Introduction

Weight loss often occurs in children with chronic kidney disease (CKD) et al., 2017). Because of the importance of
nutrition in supporting children's growth, the provision of nutritional supplementatienyigmportant for appropriate weight
gain in patients with chronic kidney disease (Chazot C, et al., 2@8veys using nutritional status measurements show
that malnutrition (wasting) is a common condition that can occur in adults with chronic kidneg ggittas prevalence of
20-75% of adults undergoing dialysis showing wasting conditions (Mak RH, et al., 201nt§urthe prevalence of
wasting in children with chronic kidney disease has limited available data (Furth SL, et al., 2006).

Several new evidences and new thinking in the field of nutrition regarding ¢bi@ren have resulted in a new
definition of the term wasting (Mak RH, et al., 2012). Wasting is caused toydather than inadequate intake and is referred
to as cachexia. Cachexia has recently been defined as "a complex metabolic syrsboiaedsvith an underlying disease
and characterized by muscle loss, with or without fat loss" (Sienna JL, 20H0). Based on the Society for Cachexia and
Wasting Disorders (SCWD) there are several diseases thataisxia, namely cancer, human immunodeficiency virus
infection, heart failure, chronic kidney disease, and chronic obstructive pulmonary disea#eQGttagd., 2009).

Society for Cachexia and Wasting Disorders (SCWD) identified weags and growth failure as the most
important clinical features in both adults and children (Ku E, et al., 2017jn#&itenal Society of Renal Nutrisi and
Metabolisme (ISRNM) mentions the term protein energy to describe a state afsgecpeotein stores and body energy fuel
(body protein and fat mass) (Mak RH, et al., 2082\eral previous cross-sectional studies conducted in adults showed that
body weight began to decrease around the estimated glomerular filtrati¢eG&fR) of 40 mL/min/1.73 m2 (Hobbs DJ, et
al., 2010). However, there are limited data for assessing the rate of weight loss thahazitildsen with CKD (Wong CJ,
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et al., 2012)Does body weight slowly decrease linearly as chronic kidney disease pesgoedoes it remain stable until
the end stages of chronic kidney disease (Schwartz GJ, et al., 2009). Hahewxact timing of interventions to reduce
glomerular filtration rate to maintain body weight or gain appropriate weighhdiabeen studied in children with CKD
(Warady BA, et al., 2015An observational cohort study conducted by Furth et al in 2006 on children and adolegtbents w
CKD was followed up in a longitudinal study since 2005 with the rethdisthe weight trajectory was not linear with the
progression of chronic kidney disease but weight loss would occur afterbasktinced stage of CKD (stage 4) (Furth SL,
et al., 2006). Based on these considerations, the investigators intended tandetédrather there was a change in body
weight when renal function decreased in children with CKD and to asbesser such weight change would be associated
with an increased risk of developing end-stage chronic kidney disease as well.

M ethods

This study is an analytic approach with a retrospective cohort study conductedddri Malik (HAM) Medan General
Hospital dan Universitas Sumatera Utara (USU) Hospital. The time of the studassiasl out from December 2020 to July
2021 involving 29 children with inclusion criteria of children aged 5-18 yehitdyen diagnosed with chronic kidney disease
based on clinical features and supporting examinations and children who had undergone hemodialysis duekidrodyonic
diseasé The exclusion criteria were children who had chronic diseases such as tuberculosiklesrwho had a history
of malignancies such as leukemia, immunosuppression or other serious blood diseases.

This study was approved by the Research Ethics Committee of the FacMadiine, USU. All subjects were
asked for approval from their parents after an explanation was made mgghelicondition of the disease experienced, and
the examination that had been carried out. After that, the patient Wad fas information for the basic data of patient
characteristics. Examination and recording of data carried out is theaksgamination of kidney function and nutritional
status in the form of weight, height and upper arm circumference. Measurement of thaenaustititus of children using the
WHO curve for children under 5 years and CDC 2000 for children over 5. Jeaisurement of GFR based on the results of
laboratory tests of kidney function (creatinine).

Results

This study was followed by 29 children with CKD who had met the inclusion xarids@n criteria. The characteristics of
the subject can be seen in table 1.

Table 1. Characteristics of Subjects

Characteristics n=29
Sex, n (%)
Boy 19 (65,5)
Girl 10 (34,5)
Age, n (%)
5-12 years 7(24,1)
> 12 years 22 (75,9)
Ethnics, n (%)
Batak 14 (48,3)
Java 14 (48,3)
Karo 1(3,4)

The results showed that there were 16 (55.2%) children who experiencéd Mvesgand 13 (44.8%) children who
did not experience a change in body weight after a 3-month follow-up. Tablen she differences in body weight and
height before and after a 3-month follow-up.

Table 2. Differences in Weight and Height Before and After 3-months Follow-up
Initial

Examination 3 Months Follow Up p*
Weight, kg
Mean (SD) 36,14 (11,13) 35,28 (11,22) <0,001
Median (Min— Max) 11,13 (15-53) 38 (14-50)
Height, cm
Mean(SD) 142,55 (15,81) 142,55 (15,81) 1,000
Median (Min— Max) 145 (96-168) 145 (96-168)
*Wilcoxon
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Classification of CKD at baseline and after 3-month follow-up and th&aeship between CKD stage and weight
loss can be seen in Tables 3 and 4.

Table 3. Classification of CKD at Baseline and After 3-months Follow-up

Stage Exe:rrr]llitrllzltion 3 Months Follow Up p*
Stage 2 2(6,9) 2(6,9) 0,877
Stage 3 4 (13,8) 6 (20,7)
Stage 4 7(24,1) 4 (13,8)
Stage 5 16 (55,2) 17 (58,6)
*Wilcoxon

Table 4. Relationship between CKD Stage and Weight Loss

Stage Weight L oss o*
Decreased Unchanged
Stage 2 1 (50) 1 (50) 0,096
Stage 3 3 (75) 1(25)
Stage 4 1(14,3) 6 (85,7)
Stage 5 11 (68,8) 5(31,2)

*Kruskal Wallis

The relationship between CKD stage at 3-month examination and weightdass dhow significance with p value
= 0.343 (table 5). Examination of the nutritional status of the subjects caemenstables 6 and 7 and the delta value of
changes in body weight in table 8. The results of kidney function levels are in table 9.

Table 5. Relationship between CKD Stage at 3-Month Follow-Up Examination and Weight Loss

Stage Weight L oss o*
Decreased Unchanged
Stage 2 2 (100) 0 0,343
Stage 3 2(33,3) 4 (66,7)
Stage 4 3(75) 1(25)
Stage 5 9 (52,9) 8 (47,1)

*Kruskal Wallis

Table 6. Examination of Nutritional Status Before and After 3 Months Follow Up
I nitial

Nutritional Status S 3 Months Follow Up p*
Examination

Severe Malnutrition 10 (34,5) 10 (34,5) 1,000

Moderate Malnutrition 7(24,1) 7(24,1)

Good Status 12 (41,4) 12 (41,4)

*Wilcoxon

Table 7. Nutritional Status of CKD Patients Based on Upper Arm Circumference

Nutritional Status Freguencies %
Severe malnutrition 29 100
Moderate malnutrition 0 0
Good Status 0 0
Total 29 100
Table 8. Delta Value of Changes in Body Weight

Weight n=29
Initail weight

Mean (SD) 36,14 (11,13)

Median (Min— Max) 11,13 (15-53)
Weight 3 Months Follow Up

Mean (SD) 35,28 (11,22)

Median (Min— Max 38 (14-50)
Delta Values
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Mean (SD) 0,87 (0,92)
Median (Min— Max) 1(0-3)
Table 9. Classification of CKD at Baseline and After 3-month Follow-up
I nitial Examination 3 Months Follow Up p*
Ureum, mg/dL
Mean (SD) 173,76 (174,91) 185,45 (176,15) 0,552
Median (Min— Max) 126 (36-1010) 133 (36-1010)
Creatinine, mg/dL
Mean (SD) 6,19 (4,01) 7,31 (4,33) 0,289
Median (Min— Mak) 7,11 (1,04-14,93) 7,41 (1,04-14,93)
*Wilcoxon
Discussion

Children with chronic kidney disease have a high risk of malnutrition, whichasacterized by loss of protein energy and
micronutrient deficiencies (Lorember FM, et al., 2018). Previous studies shigh arevalence of malnutrition in children
with chronic kidney disease. The study by Gupta, et al. In India, it is reported that children with kidmeycdisease stage
1-5 are around 45 children with various basic diseases, the number of boyhildré® @and the number of girls is 5 children
with nutritional status problems. The age of the children studied was 1-Ewifaa median age of 9 years (min-max age
13 months- 14 years). Another study by Bakr, et al. in Egypt, it was reported that 45 children with end-stagekadimesi
disease had an average age of 12 years, with 23 boys and ZPhgirtgudy is similar to this study where there were more
men than women, about 19 children and 10 children. The total number of childre@Kibtiin this study was around 29
children in the 5-12 year age group, 7 children and over 12 years of about 22 children.

Assessment of nutritional status is a process of examining a persoitisnaltstatus that is measured objectively
(Arisman MB, et al., 2010), one of the problems that often arises in gatigtht chronic kidney disease is problemshwit
growth which can be assessed by nutritional status (Pardede SO, et al. B23@@).on the Ministry of Health in 2016,
nutritional status was assessed into three indices, namely weiglgefoneight for age, weight for height (Rees L, et al.,
2011). The study conducted by Rees, et al. regarding the growth of children witlt éfalary disease on peritoneal dialysis
reported a significant increase in body mass index in children in Non#triéa, whereas in children in Turkey there was a
significant decrease in body mass index independent of enterdlididRees study also reported that height does not increase
during the first 6 to 12 months of life and then tends to stabilize and thersigsificant association with mealtime with
gastrostomy with height becoming taller over time in dialysis patients.

Another study by Conkar, et al. in Turkey reported an increase in body weight afteoiath follow-up but there
was no relationship between an increase in height after a 3-month follow&@kD who received continuous ambulatory
peritoneal dialysis (CAPD) with nutritional support, with the result that the number of childrerxpdrieaced weight gain
was 9 of 10 childrenThe results of this study showed that there was a relationship between lagégatter 3 months of
follow-up with p < 0.001 and no increase in height after 3 months p = 1, witleshé that the number of children who
experienced weight loss was 16 and 13 of 29 children with fixed weight. Stiksref the study by Conkar and the Rees
study were not similar in this study. In the study, Rees received additional diet through an §&Girastomy. Meanwhile,
the Conkar study sample received support for a strict oral diet.

Chronic kidney disease, which is characterized by decreased kidney funatidig progressive and can eventually
lead to end-stage kidney diseasdthough the data in children are few, CKD is not uncommon in children with poor
progression. The study by Chiou, et al. in Taiwan reported that 56 (14.7%) childreiemcge CKD progression due to
structural abnormalitieChiou's study was different with this study, where there was noomdhip between CKD
progression after 3 months with p value = 0.877. The reason for this discyapdhat the etiology is not differentiated so
that it is not possible to assess the etiology of the structural abnormiebtitisg to increased progression as in the Chiou
study.

Another study by Kamath, et al. in India reported that approximately 25 (38%) children had progressiaie€KD
2 years of follow-up. Approximately 12 children had a >50% reduction in basetimegilar filtration rate (GFR), 8 achieved
a GFR <15 ml/min per 1.73 m2, 4 started on dialysis, and 1 child underwent kidmgyldraation. The study by Kamath
also showed different results in this study, where there was a fotigar-up of about 2 years while this study used a follow-
up of 3 months. Chronic kidney disease has become a global public health probterthduecreasing incidence of disease,
morbidity and mortality. In general, weight loss is easy in CKD childrethisnstudy, there was no significant relationshi
between the stage of chronic kidney disease and weight loss in childre@Kibtlat the beginning of the examination and
follow-up for 3 months. This study is similar to the study by Ku, et &orth America reported that there was no association
between weight loss and CKD with a decrease in GFR <35/min/1.73m2 at hadelirever, the results of this study differ
from other studies by Conkar, et al. in Turkey reported an increase in ledght after 3 months of follow-up in patients with
CKD stage 5, this was due to the support of a strict diet that had been carried out.
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This study also added an assessment of nutritional status before andeadtendinth follow-up which showed no
significant difference between the nutritional status at the start cftukg and the 3-month follow-up (p=1,000) with the
same amount of nutritional status before and after follow-up. poor nutrititatak sof about 29 (100%) based on the
circumference of the upper arm. The study by Silva, et al. in Brazil relghe&there was no significant relationship between
changes in body mass index of children with CKD stage 5, with the number eénhitio were malnourished as many as
15 (12.6%) children. Another study by Conkar, efrallurkey also reported no significant association between CKD and
CAPD and body mass index after 3 months and 6 months of follow-up. Study Aposallueported the incidence of CKD
with nutritional status based on body mass index and upper arm circumference $et¢mumber of children experiencing
nutritional disorders around 6 out of 30 children with CKD.

Assessment of serum urea and creatinine is important to see thesprofjfeKD. This study examined urea and
creatinine at baseline and after a 3-month follow-up. The results shoatetig¢le was no difference in urea and creatinine
levels between the beginning of the study and after 3 months of follow-up witikbexon test (p>0.05). The study by
Chiou, et al. also reported that there was no relationship between creatidiB2JN levels with the progression of CKD
with the etiology of nephritis, while the etiology of structural abnormalities diddaroelate with the progression of CKD.
Another study by Ishikura, et al. in Japan reported a significant relationship beatreeg¢inine and BUN results and CKD
stage. The difference between the results of this study and the regbksstidy by Chiou is that there is an assessment of
the etiology of the causes of CKD making it easier to assess progression, whemnsastudly the etiology was not assessed
Likewise in the study by Ishikura serum and BUN levels were assassaty staging of CKD at the same time whereas in
this study no staging was performed.

This study still has limitations. This study has not been able to explain the relationship baenetiidgy and the
progression of CKD. The etiology of CKD is important because the outcome is different.

Conclusion

There was a significant relationship between initial weight loss and3aftemths of follow-up, while for height there was
no significant relationship. There was no correlation between CKD stage and baseline weight arldsgeighére was no
significant relationship between the initial examination of body weight, nutritional statusndregeatinine levels and after
3 months of follow-up.

Suggestion
It is necessary to examine the etiology of CKD in determining the prognesfiskidney damage and controlling nutritional
support for this progression.
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