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Background & Objective: Few studies have compared the concentration of trace 

elements and antioxidants in the serum of depressed and non-depressed as well as 

children on dialysis with and without anxiety.  

 Materials & Methods:  A prospective cross-sectional research was conducted. 

Forty children undergoing dialysis were assessed to define the correlation between 

mean serum levels of Selenium, Zinc, Copper, Manganese, vitamin C, and vitamin 

E and their deficient levels with mood disorders. The Child Depression Inventory 

(CDI) and Depression Anxiety Stress Scale (DASS) scorings were applied. 

According to Scorings, patients were divided into no depression and depression and 

no anxiety and anxiety disorders groups.  

Results: Eighteen hemodialysis and 22 peritoneal dialysis patients were enrolled. 

The median of age was 11 years. Twenty-two patients (55%) were males. Selenium, 

copper, and vitamin C deficiencies were found in 32.5%, 15%, and 2.5% of patients, 

respectively. Anxiety and depression disorders were diagnosed in 82.5% and 67.5% 

of patients, respectively. No relationship between gender, modality of dialysis, 

duration from onset of dialysis, serum levels of hemoglobin, blood urea nitrogen, 

albumin, Zinc, Copper, Selenium, manganese, and vitamin C with anxiety and 

depression disorders (p > 0.05 for all). The severity of depression was higher in 

hemodialysis versus peritoneal dialysis patients (P < 0.001). The Serum level of 

Vitamin E significantly was higher in depressed in comparison with non-depressed 

cases (P=0.02). 

Conclusion: There was no relationship between trace elements and vitamin C serum 

level and depression or anxiety disorders. An unreported finding was significantly 

higher level of vitamin E in depressed patients in comparison to those without it.  
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Introduction

Chronic kidney disease (CKD) is a critical 

community health issue, with an estimated occurrence 

rate of 15-74.7 cases per million pediatric populations 

(1). The literature review shows an increased 

prevalence of depression in CKD in children under 

dialysis in comparison with other children (2). CKD is 

a risk factor for psychosocial impairment (3). 

Additionally, depression is associated with greater risk 

of mortality (2). Although depression has been widely 

studied in CKD children, few studies have focused on 

anxiety in dialysis children (4).  

Trace element deficiency is common in dialysis 

children. Low intake due to decreased appetite and 

increased dialysate loss are the main contributing 

factors for trace elements deficiency (5). A significant 

increase in toxic trace elements level and a reduction in 
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essential trace elements in adult hemodialysis subjects 

compared to healthy individuals was confirmed (6).  

Recent reviews have confirmed the protective role of 

selenium against postpartum depression (7). Zinc 

deficiency is common among adult hemodialysis 

patients (up to 78 %) (8,9). Severe selenium deficiency 

could lead to neurodegenerative diseases (10,11).  

A prevalence of 10-30% has been reported for 

clinical depression in patients undergoing 

hemodialysis (12).  Depression and anxiety symptoms 

have been observed in about 24% and 20% of the adult 

population undergoing hemodialysis, respectively 

(13). A recent study confirmed the significant impact 

of low selenium intake on depressive disorders (14). 

Selenium and non-enzymatic antioxidants in foods, 

including vitamins E, A and C have a protective 

influence against various psychological diseases, such 

as attention-deficit hyperactivity disorder (ADHD), 

anxiety, autism, bipolar disorder, and depression (15). 

Gender seems to have a vital role in the prevalence of 

anxiety and depression disorders among adults 

undergoing dialysis. A higher frequency of anxiety and 

depression was reported in females and males, 

respectively (16). 

To the best of our knowledge, despite the numerous 

studies on adults, few studies have evaluated trace 

elements deficiency and its relationship with 

depression–anxiety disorders in dialysis children. In a 

cross-sectional study we attempt to prospectively 

investigate this topic in the peritoneal and hemodialysis 

sections of a tertiary pediatric care center.  

 

Materials and Methods 

A prospective cross-sectional study was done in a 

tertiary care center at Mashhad University of Medical 

Sciences, Mashhad, Iran, between 2017 and 2019. A 

total number of 50 peritoneal and hemodialysis patients 

aged lower than 18 years were assessed for eligibility. 

For the patients aged ≥ 6 years written informed 

consent from parents or the patients were obtained. 

Finally, 40 patients were included. The Ethics 

Committee of Mashhad University of Medical 

Sciences approved the study protocol (ethic code: IR. 

MUMS. fm. REC.1396.494).  

This study consisted of two stages. First, the patients 

were evaluated for zinc, selenium, manganese, copper, 

vitamin C, and vitamin E deficiencies. Then, they were 

asked to answer the items present in the depression 

anxiety stress scale (DASS) and the child depression 

inventory (CDI) scorings.    

Blood samples (10 ccs) were collected to measure the 

serum levels of zinc, selenium, manganese, copper, 

vitamin C, and vitamin E, concurrent with routine 

monthly blood tests. Serum concentrations < 65 ng/dl 

for zinc, < 80 ng/dl for copper, < 3 µg/dl for 

manganese, and < 90 µg /l for selenium were 

considered deficient levels based on the reference 

ranges of the laboratory kits used in the study. Vitamin 

E and C deficiencies are defined as serum levels < 5 

µg/l and < 2 mg/l, respectively. The serum levels of 

copper and zinc were measured using colorimetry 

(BIOREX (Hungary) and GRAINER (Germany) kits, 

respectively. The serum levels of manganese were 

measured using the atomic absorption method 

(MERCK (Germany) kit. High-performance liquid 

chromatography (HPLC) using PARSEH 

CHROMABZAR (Iran) and RECIPE (Germany) kits 

were employed to measure the serum level of vitamins 

E and C. 

However, water-soluble vitamins and zinc loss through 

dialysate and dialysis patients are prone to develop and 

vitamin C deficiencies, their concentration is not 

measured routinely. Multivitamin mineral supplements 

containing water-soluble vitamins and zinc are 

commonly prescribed for dialysis patients (17,18). 

Water-soluble vitamins zinc and vitamin E 

supplementation are recommended in CKD  patients 

(19-21).  

We routinely recommend Nephrovite® or 

Nephrotonic® tablets (manufactured by Zahravi 

Company, Tabriz, Iran) in CKD patients before placing 

them on dialysis. These supplements contain vitamin E 

(50 mg), vitamin C (60 mg), and zinc (25 mg). Serum 

zinc, vitamins E and C were measured to define 

whether adding these supplements is sufficient to 

prevent deficient levels. Additionally, we aimed to 

determine whether their serum levels correlate with 

mood disorders.  

The Child Depression Inventory (CDI) scoring was 

used to evaluate depression disorders and the 

Depression Anxiety Stress Scale (DASS) scoring was 

applied to define anxiety as well as depression 

disorders. In children younger than 10 years, parents 

completed the questionnaires. According to the CDI 

scoring, scores ≥ 22 are defined as depression. Based 

on the DASS scoring, scores≥ 10 and ≥ 8 are 

considered as depression and anxiety disorders, 

respectively. In the DASS scoring, scores 0-9, 10-13, 

14-20, 21-27, and > 28 are defined as normal, mild, 

moderate, severe, and very severe depression disorder, 

respectively. In anxiety items, scores 0-7 are 

considered normal. Scores 8-9, 10-14, 15-19, and >20 

are defined as mild, moderate, severe, and very severe 

anxiety disorders, respectively.  

According to the CDI and DASS scorings, the 

following groups were considered: no depression and 

depression disorders, anxiety and no anxiety disorders. 

Serum levels of zinc, selenium, manganese, copper, 

and vitamins E and C were compared between the sub-

groups of groups 1 and 2.   

Sample size and statistical analysis 

According to the enumeration method, 40 of 50 (80%) 

eligible patients were included. Statistical analysis was 

done via the SPSS Windows program version 16 (SPSS 

Institute, Inc., Chicago, IL, USA). Normality was 

checked using Shapiro-Wilk or Kolmogorov-Smirnov 

tests according to the sample size. All experimental 

values are presented as means ± standard deviation 

(SD), median and interquartile ranges (IQRs), or 
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percentage (%) and frequency. The chi-square and 

Fisher exact tests were used to screen the association 

between quantitative variables. Independent t and 

Mann-Whitney U tests were used to screen for 

differences between the groups. Statistical significance 

was set at P < 0.05. 

Results  

Among the 40 included patients, 22 (55%) were 

males. The median age of the patients was 11 years 

(interquartile ranges 8-14). The baseline characteristics 

of patients are presented in Table 1. Of the 18 

hemodialysis (HD) patients, 14 (77.8%) underwent 

standard dialysis sessions (three 4-hour dialysis 

sessions). In HD and PD groups, a history of mood 

disorders was found in 33.3% (n=6) and 27.3 % (n=6) 

cases, respectively (p = 0.67). Two patients (11.1%) in 

the HD group had a history of mood disorders in their 

close relatives. Based on the CDI and the DASS 

scorings, 42.5% (n=17) and 50% (n= 20) of the 

participants had depression. Depression disorders were 

confirmed in 67.5% (n=27) of patients. Anxiety 

disorders were found in 33 cases (82.5%) based on 

DASS. Anxiety disorders were reported in 94.5% (n= 

17) and 72.7% (n=15) of the girls and boys. Anxiety 

disorders were found in 88.9% (n=16) and 77.3% (n= 

17) of HD and PD cases, respectively. Depression 

disorders were reported in 66.7% (n=12) of girls and 

68.2% (n=15) of boys, 77.8% (n=14) of HD patients, 

and 59.1% (n=13) of PD patients. 

The concentrations of zinc, vitamin E, and 

manganese were within the normal ranges in all cases. 

Selenium, copper, and vitamin C deficiencies were 

found in 13 (32.5%), six (15%), and one (2.5%) 

patients, respectively. In Total, 38.9% (n=7) and 27.3% 

(n= 6) of HD and PD patients had selenium deficiency. 

Copper deficiency was found in 11.1% (n=2) of HD 

and 18.2% (n=4) of PD patients. The only case of 

vitamin C deficiency was an HD patient. Neither 

depression nor anxiety had a relationship with gender 

and modality of dialysis. In addition, depression and 

anxiety were as common in patients placed on dialysis 

from ≤ one year ago the study as > one year (P > 0.05 

for all) (Table 2). 

 Serum levels of hemoglobin, blood urea nitrogen 

(BUN), albumin, zinc, copper, selenium, manganese, 

and Z scores of height for age were not significantly 

different in cases with anxiety or depression disorders 

versus those without (P> 0.05 for all) (Table 3). A 

higher serum level of vitamin E was detected in 

depressed patients compared to those without (P=0.02) 

(Table 3). Age, duration from dialysis placement, Z 

score of weight for age, serum levels of iron, vitamin 

C, and manganese were not significantly different in 

patients with and without depression, or with and 

without anxiety disorders (P> 0.0 5 for all ) (Table 4). 

As reported in Table 5, selenium deficiency was more 

prevalent in boys than in girls (36.4% vs. 27.3%, 

respectively; P=0.56). In addition, it was more 

prevalent among HD than in PD patients (38.9% vs. 

27.3%, respectively; P= 0.43). In contrast to selenium 

deficiency, copper deficiency was more common in 

girls than in boys (16.7% vs. 13.6%, respectively; 

P=0.78). In addition, it was more frequent in PD than 

in HD patients (18.2% versus 11.1%, respectively; 

P=0.53).  

Selenium deficiency was more frequent in patients 

placed on dialysis for ≤ one year ago compared to > 

one year ago (42.8% vs. 26.9% respectively; P= 0.30). 

In contrast to selenium, copper deficiency was more 

frequent in patients who underwent dialysis from ≤ one 

year ago compared to > one year ago (7.1% versus. 

19.2%, respectively; P= 0.30) (Table 5). These 

findings indicate that with more time passing from the 

onset of the dialysis, the frequency of copper 

deficiency increased. Although the frequency of 

depression was not significantly different among HD 

and PD patients, based on the CDI scoring, the severity 

of depression was significantly higher in HD than in 

PD patients (mean score of 24.05±5.57 versus 

14.22±9.04, respectively; P< 0.001).

Table 1. Baseline demographic and laboratory characteristics of enrolled cases 

N (%) Variable 

22(55) Male 

18(45) Female 

18(45) Hemodialysis 

22(55) Peritoneal dialysis 

 Etiologies of CKD 1  

25(62.5) Structural anomalies 2 

6(15) Inherited diseases 3 

5(12.5) Idiopathic  

3(7.5)  Glomerular diseases 4 

1(2.5) Tubular diseases 5 

Median(IQR6)  Variable 
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11(8-14) Age (year) 

3(1-4) Duration of dialysis (year) 

-0.07(-2.07,+ 1) Z score of  weight  for age 

58(45.75-74) Serum iron (µg7/dl8) 

5.9(4.2-8.8) Serum Manganese (µg/L9) 

5.3(4.22-7.35) Serum Vitamin C(mg10/L) 

Mean ±SD11 Variable 

-0.65± 1.84 Z score  of height for age 

131.6±42.09 Serum  urea (mg/dl) 

11.29±1.61 Hemoglobin (gr12/dl) 

4.19±3.02 Serum albumin (gr/dl) 

94.05±18.68 Serum Zinc (ng13/dl) 

93.13±7.49 Serum Selenium (µg/L) 

88.35±13.26 Serum Copper (ng/dl) 

14.47±3.78 Serum Vitamin E(mg/L) 

 

1) Chronic kidney diseases; 2) Renal dysplasia, vesicoureteral reflux, 

anatomical urinary tract obstructions ; 3)  Polycystic kidney diseases, 

Alport syndrome, familial juvenile nephronophthisis,  and cystinosis; 4) 

Any types of nephrotic syndrome, systemic lupus erythematosus, and 

rapidly progressive glomerulonephritis; 5)  Chronic tubulointerstitial 

nephritis; 6 ) Inter quartile range; 7) microgram; 8) Deciliter; 9) Liter; 10) 

Milligram; 11) Standard deviation; 12) Gram; 13) Nanogram 

 

Table 2. Frequencies of gender, type of dialysis and duration from starting dialysis per study groups  

Variable  

Anxiety 

disorder  

N (%) 

No anxiety 

disorder 

 N (%) 

P 

value 1 

Depression 

disorder 

 N (%) 

No depression 

disorder 

 N (%)  

P 

value 

 Girls (n=18) 17 (94.4) 1 ( 5.6) 
0.07 

12 (66.7) 6 ( 33.3) 
0.912 

Boys (n=22) 16 (72.7) 6 (27.3) 15 (68.2) 7 (31.8) 

 HD3 patients (n=18) 16 (88.9) 2 (11.1) 
0.33 

14 (77.8) 4 ( 22.2) 
0.201 

PD4patients (n=22)  17 (77.3) 5 (22.7) 13 (59.1) 9 (40.9) 

Duration from 

starting dialysis 

  ≤ one year (n=14) 

13 (92.9) 1 ( 7.1) 

0.20 

10 (71.4) 4 ( 28.6) 

0.691 
Duration from 

starting dialysis 

 > one year (n=26)  

20 (76.9) 6 (23.1) 17 (65.4) 9 (34.6) 

Total patients (%)  33(100) 7 (100)  
-----

------ 
27(100) 13(100) 

------

-- 

1) Fisher exact test; 2) Chi square test; 3) Hemodialysis; 4) peritoneal dialysis   
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Table 3. Serologic and anthropometric parameters in patients with and without mood disorders 

 

1) Independent sample t test ; 2) Hemoglobin ;3) Milligram; 4) Deciliter ; 5) Nano gram ; 6) Micro gram ; 7)Liter 

 

Table 4. Serologic and anthropometric parameters in patients with and without mood disorders 

Variable 

Anxiety 

disorder 

Median ( 

IQRs)2 

No anxiety 

disorder Median 

( IQRs) 

P 

value 

Depression  

disorder) 

Median ( IQRs) 

No  depression 

disorder  

Median ( IQRs) 

P 

value1 

Age (year ) 11(8-14) 8(7-12) 0.26 11 (8, 15) 8 (6.75, 12) 0.18 

Z score of Weight  for age 
0.1 (-2.3, 

1.1) 
0.05  -1.6,0.89) 0.86 -0.68 (-2.3, 1) 0.7 (-1.65, 1.4) 0.40 

Serum Iron (µg 3/dl 4 ) 58 (46,73) 52(45,114) 0.86 58 (45, 75) 56 (46.5, 84 ) 0.93 

Serum Vitamin C (mg 
5/L6) 

5.3 (4,7.8) 5.2 (4.5, 5.5) 0.75 6.2 (4.3,9.2) 5 (4.1,5.45 ) 0.17 

  Serum 

Manganese (µg/L) 

5.6 (4.05, 

8.3) 
6.8 (4.3, 11.5) 0.42 5.6 (4, 7.9) 7 (4.6, 11.75) 0.19 

Duration from starting dialysis 

(yr)  
2 (1,4) 4 (3-4) 0.27 2 (1-4) 3 ( 1,4) 0.86 

Total cases (%) 33(100) 7 (100) 
-----

---- 
27 (100) 13 (100) 

-----

------ 

1) Mann-Whitney U test; 2) Interquartile ranges; 3) Microgram; 4) Deciliter; 5) Milligram; 6) Liter 

 

 

 

 

 

Variable  

Anxiety 

disorder 

(n=33)  

No anxiety 

disorder   

(n=7)  

P 

value  

 Depression 

disorder  

(n=27)  

No depression 

disorder  

  (n=13)  

P 

value1 

Serum 

Hb2(mg3/dl4)  
11.48±1.62 10.41±1.3 0.11 11.42±1.59 11.02±1.66 0.46 

Serum 

Urea(mg/dl) 
131.72±38.54 131.02±59.95 0.96 128.48±34.31 138.09±56.04 0.50 

Serum 

albumin(mg/dl) 
4.2±0.3 4.14±0.29 0.65 4.18±0.29 4.2±0.33 0.88 

Serum Zinc(ng 
5/dl)  

94.75±18.22 90.71±21.98 0.60 91.77±17.19 98.76±21.4 0.27 

Serum 

Copper(ng/dl)  
88.18±12.33 89.14±18.2 0.86 87.18±11.35 90.76±16.83 0.43 

Serum 

Selenium (µg6 

/l7)  

93.44±7.28 91.68±8.91 0.57 92.23±7.22 95.01±7.98 0.27 

Serum Vitamin 

E(µg/l)  
14.72±3.54 13.3±4.89 0.37 15.41±3.16 12.53±4.33 0.02 

 Z score of 

length for age  
-0.66 ±1.8 -0.64±1.8 0.98 -0.69±1.69 -0.58±2.1 0.86 
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Table 5. Comparison of Selenium and Copper deficiency in patients with and without mood disorders 

Variable  

Selenium 

deficient 

(<90 µg /l); N 

(%)  

  Selenium 

Sufficient 

 (≥90 µg); N 

(%)     

P 

value  

Copper 

deficient 

 (<80 ng/dl); N 

(%)   

  Copper 

sufficient 

 (≥80 ng/dl); N 

(%)   

P 

value 1 

 Girls (n=18)  5 (27.8 ) 13 (72.2) 0.56 
1 

3 (16.7) 15 (83.3) 
0.78 

Boys( n= 22)  8 (36.4) 1 (63.6) 3 (13.6) 19 (86.4) 

 HD2 patients (n=18)  7 (38.9) 11 (61.1) 
0.433 

2 (11.1) 16 (88.9) 
0.53 

PD4 patients (n=22)  6 (27.3) 16 (72.7) 4 (18.2) 18 (81.8) 

 Duration from 

starting dialysis 

 ≤ one year (n=14) 

6 (42.8) 8 (57.2) 

0.30 
3 

1 (7.1) 13 (92.9) 

0.30 
Duration from starting 

dialysis  

> one year (n=26)  

7 (26.9) 19 (73.1) 5 (19.2) 21 (80.8) 

Total cases 13 27  6 34  

1) Fisher exact test; 2) Hemodialysis; 3) Chi square test; 4) Peritoneal dialysis; 

 

 

Discussion  
 

In a cross-sectional study, 40 children undergoing 

dialysis were studied to determine the prevalence of 

depression and anxiety disorders as well as their 

relationship with serum levels of vitamin C, vitamin E, 

zinc, selenium, copper, and manganese. The role of 

gender, age, duration from the onset of dialysis, and 

serum levels of hemoglobin, BUN, iron (as parameters 

potentially affecting central nervous system function), 

and albumin (as a nutritional marker) was considered 

in the evaluation. Anxiety and depression disorders 

were prevalent in our cases (82.5% and 67.5%, 

respectively). We did not find any remarkable 

relationship between the aforementioned factors and 

depression or anxiety disorders, except that vitamin E 

level was significantly higher in patients with 

depression than in those without depression  

Shih et al. have reported that in patients with CKD, 

serum levels of zinc substantially diminished with the 

progression of disease 17. Our series included patients 

with CKD stage V. As our patients were receiving 

multivitamin-mineral supplements containing zinc 

salts, we did not find zinc deficiency. Maha et al. 

evaluated the association between trace element 

deficiency and depression in dialysis patients and 

compared the data with the control group (22). They 

found a significant correlation between zinc deficiency 

and depression. Ekramzadeh et al. compared the 

frequency of depression disorders between dialysis and 

control groups (23). The Beck Depression Inventory 

questionnaire is used to diagnose depression. We used 

the CDI and the DASS questionnaires. The frequency 

of depressive disorders in our cases was similar to that 

reported by Ekramzedeh (67.5% and 65%, 

respectively). Consistent with our findings, they found 

no relationship between selenium deficiency and 

depression.  

Amira et al. (24) reported a higher frequency of 

depression in CKD stages III-V than the control group 

(23.7% versus 2 %; P< 0.001), respectively. In 

addition, the frequency of depression disorders in CKD 

patients on dialysis (34.5%) was higher than those in 

pre-dialysis (13.3%) (P=0.01). Selenium deficiency is 

suggested to be the most prominent diet-related factor 

associated with depression (14). Depression has been 

reported as a prevalent psychological problem in adult 

HD patients (76%) (25). In a study by Roozbeh et al 

(25).a significant lower level of zinc was reported in 

depressed patients compared to those without 

depression (67.46 ±29.7 versus 85.26±40.05). We did 

not find any striking difference in serum levels of zinc 

in patients with and without depression (91.77±17.19 

versus 98.76±21.4 ng/dl). In our HD cases, anxiety 

disorders were more common than depressive 

disorders (88.9% compared to 77.8%, respectively).  

 Biomarkers were compared between depressed and 

non-depressed individuals in a meta-analysis of 34 

studies with 5652 participants. They concluded that 

lower serum albumin levels were associated with both 

the incidence and severity of depression (26). 

According to our data there was no significant 

difference in serum levels of albumin between 

depressed and non-depressed patients (4.18±0.29 

versus 4.2±0.33, respectively; P=0.88). In our study, 

only two patients met the criteria for severe depression.  

Although in our series, patients with depression had a 

notably higher serum level of vitamin E than non-

depressed patients, the normal reference range of 
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serum vitamin E (11.9 - 30 μmol/L) was reported in all 

cases (27). The anti-inflammatory and antioxidant 

pathways are involved in depression and anxiety (28). 

Some studies suggest vitamin E may have 

antidepressant properties (29-31). Maes et al. reported 

that the serum vitamin E level in patients with major 

depression is lower than in healthy ones (32). 

Antioxidant defense mechanisms are reduced in CKD 

patients due to dietary restrictions and dialysis, which 

leads to the loss of vitamins C, vitamin E, and selenium 

(33).  

 The majority of reports on vitamin E role in depression 

have focused on comparing dialysis patients with 

healthy controls. In addition, the included dialysis 

participants did not receive daily vitamin E 

supplementation. Because of the confirmed vitamin E 

role in reducing oxidative stress in dialysis patients, all 

of our patients received daily vitamin E (12.5-50 mg in 

combination with vitamin C, 15-60 mg, and zinc, 6.25 

-25 mg). We found no explanation for the significantly 

higher serum vitamin E level in depressed patients vs. 

cases without depression. No finding has been reported 

before. 

The range of 5.5-17 µg/mL in adults is considered as 

normal. In children, it is 3-18.4 µg/ml. Although the 

major hazardous complications of increased vitamin E 

levels include bleeding, others have been mentioned 

including emotional disorder (34).  In our series, the 

serum vitamin E levels were in the upper limits of 

normal (18 µg/ml) or high (> 18 µg/ml) in seven cases 

(25.9%) with depression and high in three cases 

without depression (23%). Searching the literature, we 

did not find an article on the relationship between 

vitamin E levels and depression. Most papers have 

investigated the relationship between vitamin E 

deficiency and mood disorders. We do not know why 

17.5 % of total patients (n=7) had symptoms of 

depression despite serum vitamin E levels ≥ 18 µg/ml.  

Diminished micronutrient intake is common in 

peritoneal dialysis patients. According to Martín-del-

Campo et al (35), 50% of PD patients had a low intake 

of iron, zinc, B6, C, niacin, and folic acid in their diet. 

All of our cases including PD and HD patients 

routinely received Nephrotonic or Nephrovite 

supplements specific for dialysis patients, which 

contain zinc, folic acid, vitamin B6, C, niacin and 

vitamin E. Adding these supplements to the therapeutic 

regimen helped   prevent vitamin E and zinc 

deficiencies in our cases  

A recent review study evaluated micronutrient status 

during renal replacement therapy (RRT) (36). Among 

trace elements, a negative balance was found for 

copper and selenium. Smaller water-soluble vitamins 

were found in the effluent, but larger lipid-soluble 

vitamins were not. Among 35 publications reviewed, 

three compared the impact of RRT modality. They 

found that the type of modality affects the total losses. 

Three papers reported a significant loss of copper in the 

dialysate on PD cases. Changes in blood trace elements 

levels were evaluated in eight studies, most reported 

lowered levels of copper, selenium, and zinc over time.  

Most studies about trace elements status in CKD have 

focused on patients receiving HD. Such types of studies 

in PD cases are limited. In addition, few studies have 

assessed trace element excretion in the PD population. 

Xiang et al  (37) measured the dialysate and urine 

concentration of copper, zinc, and selenium in healthy 

and continuous ambulatory peritoneal dialysis (CAPD) 

subjects. They found that CAPD patients lost more Cu 

than healthy subjects did. In addition, nonanuic CAPD 

patients may develop a deficiency of some trace 

elements while anuric patients are at risk of arsenic 

accumulation.  

Limitations 

The main limitation of present study was its small 

sample size. Meanwhile, the absence of a healthy 

control group may be considered another limitation. As 

many studies are available, in the literature with a case-

control design that compares serum levels of trace 

elements, vitamin E and C Levels, and frequency of 

anxiety and depression disorders between dialysis and 

healthy groups.  

The main positive point of the current study was that 

the dialysis population enrolled in the study and the 

association between serum trace elements level, 

vitamin E, and C was compared between patients with 

and without mood disorders (anxiety and depression). 

Few studies have been conducted on anxiety disorders 

in dialysis patients; however, in our investigation, both 

anxiety and depression disorders were assessed 

separately.  

Conclusion 

We found that both anxiety and depression disorders 

are prevalent in the pediatric dialysis population. In 

addition, selenium and copper deficiencies were 

frequent. In contrast to adults on dialysis, anxiety 

disorders were more frequent than depression in our 

cases. Serum levels of zinc, selenium, copper, 

manganese, and vitamin C were not associated with 

depression or anxiety disorders. A higher serum level 

of vitamin E was an unreported finding in our series. 

Further investigation is required to answer this 

question: ‘Does the significantly higher serum levels of 

vitamin E in depressed than in non-depressed patients 

(which did not exceed the normal range) have any role 

in the pathogenesis of depression?’.  
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