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ABSTRACT

Background: Due to fecal excretion or a decrease in zinc absorption, chronic kidney disease (CKD) patients may have
a zinc deficit. Objective: The aim of the work was to study levels of serum zinc in patients on regular hemodialysis and
to detect the relationship between serum zinc levels and CRP levels among Zagazig university hospital patients.
Patients and Methods: From July 2021 to November 2021, our cross-sectional trial was conducted on ninety-two End-
Stage Renal Disease (ESRD) patients on regular hemodialysis admitted to hemodialysis unit, Department of Internal
Medicine, Zagazig University Hospitals. All patients were subjected to laboratory investigations to assess serum levels
of Zinc and CRP. Results: Findings showed that there were statistically non-significant correlation between zinc level
and either total leukocyte count (TLC), platelet count, hematocrit, serum ferritin or plasma iron. Our finding regarding
the correlation between serum zinc and C reactive protein among the studied patients revealed statistically significant
negative correlation between zinc level and C reactive protein (r=-0.227, p=0.029). Conclusion: It could be concluded
that zinc concentrations are lower in chronic kidney disease patients undergoing hemodialysis (HD) and there is a
moderate negative correlation between C-reactive protein (CRP) as an inflammatory marker and serum zinc level.
Keywords: Hemodialysis, Chronic Kidney Disease, Serum Zinc

INTRODUCTION serum zinc levels and CRP levels among Zagazig
Hemodialysis patients often have shortages in University Hospital patients.

trace elements, such as zinc (Zn), iron, and perhaps

selenium. Patients with Chronic Kidney Disease (CKD) PATIENTS AND METHODS

who undergo hemodialysis (HD) see a dramatic shift in This cross-sectional trial study included a total of

trace element metabolism. Decreased absorption or fecal ninety-two patients with ESRD on regular hemodialysis,

excretion may be to blame for zinc deficiency in patients attending at hemodialysis Unit, Department of Internal

with chronic kidney disease (CKD) ®. Medicine, Zagazig University Hospitals. This study
Anorexia, hypogeusia, sexual dysfunction, and was conducted between July 2021 to November 2021.

reduced immunologic function may all be indications of

Zn insufficiency @. In Zn deficient rats, erythropoietin Ethical Consideration:

(EPO) concentrations were found to be low, resulting in This study was ethically approved by Zagazig

a decrease in hematopoiesis ©. The increase in University's Research Ethics Committee. Written

parathyroid hormone (PTH) was restricted by Zn informed consent of all the participants' parents was

deficiency in another rat renal ablation paradigm that obtained and submitted them to Zagazig University

produced uremia ®. Some researchers have suggested (ZU-IRB#6852). The study protocol conformed to

that Zn deficiency may have a role in the development of the Helsinki Declaration, the ethical norm of the

uremic pruritus in HD patients ©. In hemodialysis World Medical Association for human testing.

patients (HPs), zinc supplementation failed to improve Inclusion Criteria: Age range 18-80 years, both sexes

taste perception. After dialysis is completed, zinc levels (male and female), and patients on regular hemodialysis.

in the blood rise significantly ©. Circulating levels of
CRP, a pentameric protein that is annular (ring-shaped),
increase in response to inflammation. It is a hepatic
acute-phase protein that increases after macrophages and
T cells secrete interleukin-6. Clqg is responsible for
activating complement by attaching to
lysophosphatidylcholine, which is expressed by dead or
dying cells (and some microorganisms) .

The liver is responsible for producing CRP ©. In
reaction to macrophage and fat cell-released factors
(adipocytes). It has nothing to do with insulin or the C-
peptide or protein C. (blood coagulation). The first

All participants were subjected to:

a. Full history taking and thorough physical
examination with emphasis on demographic and
clinical data.

b. Routine and specific investigations including
complete  blood count CBC) before any
interventional measures and fluid administration,
prothrombin time (PT), INR, Liver function tests
(LFTSs), Kidney function tests (KFTs), random blood
sugar (RBS), serum calcium and phosphorus, serum
zinc, CRP and ESR.

pattern recognition receptor (PRR) discovered was C- Statistical analysis

reactive protein ©. The aim of the current work was to The collected data were coded, processed and
study levels of serum zinc in patients on regular analyzed using the SPSS (Statistical Package for Social
hemodialysis and to detect the relationship between Sciences) version 22 for Windows® (IBM SPSS Inc,

Chicago, IL, USA). Data were tested for normal
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distribution using the Shapiro Walk test. Qualitative
data were represented as frequencies and relative
percentages. Fisher’s Exact or Monte Carlo correction,
Student t-test, as well as Mann Whitney test were used.
Chi square test (y2) to calculate difference between two
or more groups of qualitative variables. Quantitative
data were expressed as mean + SD (Standard deviation).
Independent samples t-test was used to compare
between two independent groups of normally
distributed variables (parametric data). P value < 0.05
was considered significant.

RESULTS

Table (1) shows that age of patients ranged from 20 to
77 years with mean 48.33 (x 14.09) years. Males
represented 46.7% of them. BMI ranged from 17 to 29
kg/m? with mean 23.83 (+ 3.12) kg/m?.

Table (1): Distribution of the studied patients
according to demographic data:

N=92 %
Age (year):
Mean £ SD 48.33 + 14.09
Range 2077
Gender:
Female 49 53.3%
Male 43 46.7%
BMI (kg/m?):
Mean £ SD 23.83+3.12
Range 17-29

Table (2) shows that plasma zinc level ranged
from 1.26 to 12.2 umol/L with mean 5.82 umol/L with
zinc deficiency occurred in 53.3% of the studied
patients.

Table (2): Distribution of the studied patients
according to zinc level:

Mean = SD Range
Zinc (umol/L) 5.82 +2.49 1.26-12.3
Zinc deficiency
Present 49 53.3%
Absent 43 46.7%

Table (3) shows that there was statistically non-
significant relation between the studied patients
regarding gender. Female gender represented 46.9%
and 60.5% of those with and zinc deficiency
respectively. There was statistically significant relation
between zinc deficiency and unknown cause of renal
failure (all patients with unknown renal failure had zinc
deficiency).

There was statistically non-significant relation
between zinc deficiency and other causes of renal
failure, frequency, duration of sessions or presence of
urine output. Zinc deficiency non-significantly
associated with presence of congenital kidney disease,
and PIH. Zinc deficiency was lower among those with
diabetes, hypertension, drug induced renal failure,
immune disorder, renal stones, polycystic kidney, and
lymphoma.

Table (3): Relation between zinc deficiency and disease specific data

Parameter Zinc deficiency Test
Present Absent 1 p

N=49 (%) N=43 (%)
Cause of RF:
Unknown 6 (12.2%) 0 (0%) Fisher 0.028*
Congenital 3 (6.1%) 1(2.3%) Fisher 0.62
DM 3 (6.1%) 6 (14%) Fisher 0.296
Hypertension 23 (46.9%) 23 (53.5%) 2.32 0.198
Drug induced 5 (8.2%) 4 (9.3%) Fisher >0.999
FMF 1 (2%) 0 (0%) Fisher >0.999
Immune disorder 1 (2%) 3 (7%) Fisher 0.336
Renal stones 4 (8.2%) 4 (9.3%) Fisher >0.999
Polycystic kidney 1 (2%) 1(2.3%) Fisher >0.999
PIH 3(6.1%) 1(2.3%) Fisher 0.62
Lymphoma 0 (0%) 1(2.3%) Fisher 0.467
Sessions/week:
1/ week 1 (2%) 0 (0%)
2 [ week 0 (0%) 1(2.3%) 1.987* 0.159
3/ week 48 (98%) 42 (97.7%)
Duration of session:
4.5 hours 1 (2%) 0 (0%) Fisher >0.999
4 hours 48 (98%) 43 (100%)
UOP:
No 47 (95.5%) 39 (90.7%) Fisher 0.413
Yes 2 (4.5%) 4 (9.3%)
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Table (4) shows that there was statistically non-significant correlation between zinc level and either
hemoglobin, TLC, platelet count, hematocrit, serum ferritin or plasma iron.

Table (4): Correlation between serum zinc and hematological data among the studied patients

Serum zinc
r p
Hemoglobin (g/dL) 0.109 0.301
TLC -0.017 0.875
Platelet count (mcL) -0.032 0.761
Hematocrit (g/dl) 0.086 0.416
S. ferritin (ug/L) 0.135* 0.201
S. iron (mg/dL) 0.118¥ 0.261
TIBC (mcg/dL) 0.014* 0.895
Transferrin saturation (%) 0.076* 0.469

Table (5) and Figure (1) shows that there was statistically significant negative correlation between zinc level
and C reactive protein.

Table (5): Correlation between serum zinc and C reactive data among the studied patients:

Serum zinc
r p
CRP (mg/dL) -0.227 0.029*
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Figure (1): Scatter dot plot showing significant negative correlation between CRP and zinc level among the studied
patients.

Table (6) shows that that there was statistically non-significant correlation between zinc level and either
phosphorus, calcium, parathyroid hormone, blood urea nitrogen, serum creatinine or serum albumin.

Table (6): Correlation between serum zinc and both electrolytes and kidney and liver function tests among the
studied patients:

Serum zinc
r p
Phosphorus (mmol/L) 0.057 0.586
Calcium (mmol/L) -0.013 0.904
PTH (ng/L) -0.133¥ 0.206
S. creatinine (umol/L) 0.005 0.961
BUN (mg/dL) -0.018 0.866
Serum albumin (g/dl) 0.024 0.823

DISCUSSION
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Chronic kidney disease (CKD) has become a
serious public health issue in the last two decades,
affecting approximately one in ten persons globally. A
persistent loss of kidney function eventually
necessitates renal replacement therapy as a result of
chronic kidney disease (CKD), which is a condition in
which the kidneys fail to function normally (dialysis or
transplantation) 9,

An HD machine utilizes a semi-permeable
membrane to extract uremic toxins from the blood
plasma. If the dialysate concentration is lower than the
blood concentration, it is possible that important
substances will be lost. HD patients can have both
deficiency and metal poisoning, depending on their
remaining renal function, diet, and HD treatment quality
(11)

Patients on maintenance dialysis had lower
serum zinc (Zn) levels than those with more advanced
stages of chronic renal disease. Zinc insufficiency is a
common problem among dialysis patients due to zinc
loss during hemodialysis, poor nutritional intake, and
malabsorptive bowel movements @2,

The age of the included patients ranged from 20
to 77 years with mean 48.33 years. The females
represented the majority with 53.3% and males
represented 46.7% of them. BMI ranged from 17 to 29
kg/m? with mean 23.83 kg/m?.

Previous studies have shown that individuals
who have been on dialysis for a longer period are more
likely to die. In study of Okechukwu et al. 12 687
HD patients were examined, ranging in age from one to
twenty-six years, and the mean age was found to be 4.4
years. According to their findings, increasing adjusted
mortality was linked to older dialysis patients' ages until
6 to 8 years into their treatment, but after that point the
death rate began to decline.

Zinc deficiency has been seen in 40% to 78%
of patients with chronic kidney disease (CKD). There
are three possible explanations for this finding: reduced
absorption via the gastrointestinal tract and lower zinc
intake due to severe dietary restrictions for these
patients are among the factors that affect zinc levels in
these patients 4. The dialysate composition, which
allows for excessive zinc excretion due to the
osmolarity differential, is a fourth factor contributing to
zinc insufficiency in hemodialysis patients 9.

In the present study, plasma zinc level ranged
from 1.26 to 12.2 pmol/L with mean level 5.82 umol/L
with zinc deficiency occurred in 53.3% of the studied
patients. Other studies by Dashti-Khavidaki et al. ®
and Lee et al. @7 revealed that 58% of patients had Zn
deficiency.

Hemodialysis patients in our study have lower
serum zinc concentrations, was nearly agreed with
which is in line with earlier research ¢-19),

We found no statistically significant differences
in zinc levels between men and women in our study
sample, which included 46.9% of women and 53.1% of
men with zinc insufficiency. There was also no
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statistically significant connection between the
analyzed patients and the genders. This is in accordance
to Elbadri et al. @9,

Regarding the etiology of the renal failure and
zinc status, our finding showed that all patients with
unknown renal failure had zinc deficiency with
statistically significant relation between zinc deficiency
and unknown cause of renal failure. Otherwise, there
was statistically non-significant relation between zinc
deficiency and other causes of renal failure, frequency,
duration of sessions or presence of urine output. Unlike
Stojsavljevi¢ et al. @@, it was found that end-stage
kidney disease and hemodialysis among Zn deficiency
were reported to be hypertension (52.38 percent),
diabetic nephropathy (23.71%), glomerulonephritis
(14.29%), as well as polycystic kidney disease (9.52
percent).

Zinc deficiency tended to be lower among those
with diabetes, hypertension, drug induced renal failure,
immune disorder, renal stones, polycystic kidney, and
lymphoma.

Our finding were similar to that of Tokuyama
et al. @ who revealed that the prevalence of DM,
hypertension, and cardiovascular diseases were lower in
low zinc level groups in comparison to high zinc group.

Our research found no link between serum Zn
levels and any of the clinical or laboratory metrics.

Hemoglobin levels were shown to be positively
correlated with serum zinc levels in the patients who
had their hematological data examined, however this
was not statistically significant. Elbadri et al. @9
reported that the level of serum zinc in the study group
is strongly connected with Hb levels and negatively
correlated with age.

Our finding showed that there was statistically
non-significant correlation between zinc level and
either total leukocytes count (TLC), platelet count,
hematocrit, serum ferritin or plasma iron. Unlike
to Fukushima et al. @ who found that zinc
concentration and anemia parameters showed a
substantial positive connection, showing that anemia
improves in patients with high zinc levels.

Regarding the link between serum zinc and Ca,
phosphorus, parathyroid hormone, blood urea nitrogen,
serum creatinine, and albumin in the individuals tested,
statistically non-significant correlation was found
between zinc level and any of these substances.
However Takic et al. ?? investigated the serum zinc
concentrations and the biochemical parameters found
no significant relationships, they concurred with our
findings. However, significant inverse correlations
between the serum Zn and serum albumin (r =
—0.404, p = 0.009).

Our finding regarding the correlation between
serum zinc and C reactive data among the studied
patients revealed statistically significant negative
correlation between zinc level and C reactive protein
(r=-0.227, p=0.029). These results were similar to
several studies as Trendafilov et al. ®® reported that
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level of zinc in the body was found to be negatively
associated with inflammatory indicators (CRP and IL-
6) .

CONCLUSION

It could be concluded that zinc concentrations are
lower in chronic kidney disease patients undergoing
hemodialysis (HD) and there is a moderate negative
correlation between C-reactive protein (CRP) as an
inflammatory marker and serum zinc level.
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