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Abstract

Background: Methoxy polyethylene glycol-Epoetin beta (M.PG.E-p) is a long-acting
erythropoietin receptor activator treatment indicated for the treatment of patients with anemia
associated with end stage renal disease (E.S.R.D). It is the first approved chemically
modified erythropoiesis-stimulating agent (E.S.A). Hypermagnesemia is one of the common
complications accompanied with E.S.R.D patients submitted to hemodialysis. It progresses
early in the course of the disease and increases its rate with the declination in renal efficacy.
Objective: This study targeted to determine the influence of M.PG.E-B therapy on serum
Mg+2 levels in patients with E.S.R.D.

Patients and Methods: In this study , seventy patients with E.S.R.D on hemodialysis
receiving M.PG.E-p and twenty healthy subjects without medical illnesses were included in
this case-control cross sectional study.

Results: Patients had significantly higher serum Mg+2 level at the baseline (p<0.01) compared
to the healthy control group because of loss of renal function in these patients. M.PG.E-f dose
was then given three months after the baseline dose and showed a significant decline in serum
Mg+2 levels (p<0.05) in patients with E.S.R.D during the study.

Conclusion: It can be concluded that relative elevation of serum Mg+2 was linked with
E.S.R.D patients and the administration of M.PG.E-f usually leads to a significant subside in
its levels.
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Introduction

Methoxy polyethylene glycol-Epoietin
beta (M.PG.E-p) is defined as a long acting
erythropietn receptor activator indicated
for the treatment of patients with anemia
associated with end stage renal disease. It
is the first approved chemically modified
erythropoiesis-stimulating agent (ESA).
M.PG.E-B is manufactured from human
erythropoietin by chemically linking the N-
terminal amino group or the €-amino
group of any lysine existing in the
erythropoietin  protein  with  Methoxy
polyethylene glycol butanoic acid. The
drug  stimulates  erythropoiesis by
interacting with the erythropoietin receptor
on progenitor cells in the bone marrow [1].
It has been observed that erythropoietin
initially acts by transforming and
modifying the cationic kinesis.

Magnesium is known to play a vital role
in carbohydrate absorption and its
discrepancy has been implicated as a cause
, consequence or complications of
numerous disorders linked with end stage
renal disease like Diabetes mellitus and
hypertension. Hypermagnesemia is one of
the problems that is allied with E.S.R.D. It
progresses initially in the sequence of the
disease and elevating its concentration with
the declination of renal function [2].

When calcium was chelated in the culture
medium and in the cell cytoplasm , it was
found that calcium is necessary in
permitting the hormone to connect to the
target cell. The entrance of calcium into
the cell and establishment of gradients
between its cytoplasm and nucleus seem to
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be crucial moments in the triggering of
replication kinetic[3].

Many other growth factors and diverse
cytokines have the same outcome as
erythropoietin on intracellular cations.
Through exploiting the effect of gardos
channel , many growth factors were
demonstrated to behave like ionospheric
substances  toward  calcium ions.
Determining a significant Ca+2 dependent
effusion of K+1 from the cells was studied
[4]. Nevertheless , the consequence of
erythropoietin on Ca has been deliberated
in depth to our knowledge, few documents
are existing in the literature on the
association between erythropoietin
hormone and other intracellular cations
like serum Mg+2 even if it is known that
the modification of the concentration of
cations is one of the events triggering RNA
synthesis [5].

However , it is not known whether this
correlation rely on the actual influence of
Mg+2 on the construction or on the activity
of erythropoietin or rather is linked to
nephropathy from cisplatin which is well-
known to be Mg+2 dependent. The
influence of erythropoietin on magnesium
behavior in E.S.R.D patients are even less
well understood , thus some studies
interpreted  experimental evidence on
increasing entrance of ions to inside cells
in the early phase of erythropoiesis[6].

The regulation and elimination of
magnesium in patients with renal disease is
somewhat understudied. Despite this
incomplete understanding, we know that
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serum magnesium levels increase when the
glomerular filtration rate (GFR) falls below
~20-30 mL/min, yet we do not know what
happens to serum magnesium
concentration in patients with more modest
falls in GFR [e.g. ESRD; GFR < 15
mL/min] or what proportion of these
patients are likely to be
hypermagnesaemic[7].
Patients and Methods

This case-control was carried out on
patients who attended Iraqi center of
kidney dialysis , Baghdad Teaching
Hospital for the period from November
2016 to February 2017(three months).
Patients with E.S.R.D , who were receiving
M.P.G.E-B, were selected in our study. All
patients (47 male&23 female) whose ages
ranged from 28 to 76 years were
diagnosed as having E.S.R.D based on
previous medical reports and clinical
examination by consultant nephrologists.

The results of those patients were
compared with (20) healthy age-matched (
28-76 ) years individuals (10 males and 10
females) as a control group. The control
group subjects were selected as healthy
individuals without a history of kidney
disease or previous kidney stones and not
suffering from diabetes or hypertension.
Venous blood samples (5ml) were taken
from each patient in the morning at (6:00—
10:00 a.m) just prior to the start of the
dialysis session after an overnight fasting.
Blood samples of the patients were
obtained from needle puncture site of
dialyzer to ensure that a pre hemodialysis
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sample has been obtained. Blood samples
were centrifuged for 10 minutes at 3000
RPM to obtain serum which was stored at
(—400C) until time of assay. This sample is
considered as a baseline sample.

Venous blood samples were also taken
from the control group by means of
disposable syringes and centrifuged to
obtain serum. After three months of this
baseline sample, the process of blood
collection from patients was repeated to
compare and follow—up the changes of the
test results before and after M.P.G.E-B
treatment.

Statistical Analysis

The research was performed using the
SPSS (version 20) program (SPSS Inc.,
Chicago, Illinois, USA). In all judgements,
a (p value <0.05) was regarded statistically
significant. Paired sample t test and
Kolmogorov-Smirnov test were achieved
to investigate the observance of continuous
variables to the normal and abnormal
distribution. The chi-square test was used
for comparisons of discrete variables
between each study group. Discrete
variables presented using their number and
percentage.
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Results

Table (1): Statistical data of age, Hb, Hct, serum urea, serum creatinine and gender of studied
groups at baseline (patients and control).

Paired sample t test
Patients Control (n=20) P. value S.C
(n=70)
Meanz SD Mean+ SD
Age 52.4 +11.2 50.6+£16.1 0.42 P >0.05 (NS)
Hb (g\dl) 8.04+t.34 13.8+1.13 0.015 P<0.05 (S)
Hct (%) 24.7+4.04 41.7+3.13 0.022 P<0.05 (S)
S.urea (mg\dl ) 158.1+45.1 27+8.1 0.001 P<0.01 (HS)
S.creatinine 8.5+2.82 1.2+0.5 0.001 P<0.01 (HS)
(mg\dl)
Chi-Square test
% Patients % | Control P. value S.C
(n=70) (n=20)
Gender 67 47 50 10 0.348°
Male P >0.05 (NS)
33 23 50 10
Female
Statistical data of the study groups are in the hemoglobin and hematocrit ,while
expressed in table (1). The subjects enrolled highly significant elevation (P<0.01) in the
in the present study were matched. However, serum urea and creatinine in the ESRD
there was a significant declination (p<0.05) patients group when compared with the

healthy control group.
Table (2): Comparison of mean s. magnesium concentration (mg/dl) between baseline (patients) and

control.
Groups Meanz SD P value C.S
Controls (n=20) 2.0£0.18 0.0316 | P<0.05(S)
Baseline (n=70) 4.5011.14
Kolmogorov-Smirnov Test
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Table (2) & figure (1) indicated that
there was a significant difference in
mean serum magnesium concentration
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Figure (1) : Comparison of mean s. magnesium concentration (mg/dl) between baseline
(patients) and control

between the patients group (4.50+1.14)
and control (2.0£0.18).

Table (3): Comparison of mean s. magnesium concentration (mg/dl) between baseline time and
after 3 months of M.P.G.E-f treatment.

Groups Mean+ Pvalue | S.C
SD
Baseline (n=70) 4.5+1.14 | 0.01 P<0.05
©)
After 3 months( n=70) 3.1+0.91

Paired Sample Test ( two tail )

[

-

“

Serum Mg+2 concentration(Mgld)

Baseline

After three months

Figure (2): Comparison of mean s. magnesium concentration (mg/dl) between baseline time and after

Table (3) & figure (2) indicated that there
was a significant difference in mean serum

3 months of M.P.G.E-f treatment.

magnesium concentration between the
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baseline time (4.5+1.14) and after 3 month
of treatment with M.P.G.E-B (3.1+0.91).
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Discussion

Serum magnesium is one of the major
intracellular cations in the body. For
normal neuromuscular activity , humans
need normal concentration of extracellular
magnesium. Intracellular magnesium is an
important cofactor for various enzymes ,
transporters and nucleic acids that are
necessary for normal cellular function |,
replication , and energy metabolism[8,9].
Selection of age and gender matched
individuals was necessary in our study to
obtain precise results regards the effect of
M.PG.E-B treatment on magnesium level ,
therefore no significance difference was
found between patients and control in
regard age and gender. Our comparative
study regarding the effect of M.PG.E-p on
serum Mg+2 level was carried on E.S.R.D
patients on hemodialysis at baseline and
after three months of treatment and
compared with healthy controls.

In healthy people, intestinal magnesium
absorption and renal excretion are
regulated so as to maintain magnesium
balance [10,11].

The fractional absorption of magnesium
(which occurs mainly in the small
intestine) adapts to dietary intake. Under
normal conditions, ~30-50% of ingested
magnesium is absorbed. However, the
fractional absorption of magnesium rises to
80% if intake is low and falls to ~25%
when magnesium intake is high[12].

The current study showed that in patients
with E.S.R.D , serum Mg+2 level was
significantly higher at baseline period
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when compared with normal healthy
subjects. The results showed that the
patient group had significantly higher
serum levels of Mg+2 (p<0.05) when
compared with the control group. Such
finding was also observed by other studies
[2,13].
The variation between control and
baseline may be attributed to the renal
excretion control and to the distribution of
electrolytes during hemodialysis or may be
due to M.PG.E-p treatment.
Also there was a significant decrease in
serum Mg+2 level (p<0.05) in patients
from the beginning of administration of
recombinant erythropoietin (M.P.G.E B) at
baseline (start point of follow up) and after
3 months. These data were illustrated in
table (3) and figure (2). M.P.G.E B which
is a recombinant erythropoietin as we
mentioned before has triggered a reduction
of Mg+2 level in E.S.R.D patients after
three months a finding that agrees with
[14,15,16] , but is inconsistent with[17].

The finding in this study revealed that
erythropoietin -~ may cause essential
modification and declination in the
capacity of Mg+2 in the E.S.R.D patients
and this in agreement with[ 18]. Among
issues that elucidate why erythropoietin
effect on Mg+2 , is the diverse in Mg+2
and calcium content that originated from
the uremic subjects[19,20].

Beside the influence of M.P.GE J
treatment on Mg+2 , by contrast,
hemodialysis treatment may be cause
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reduction in its level. Serum magnesium
concentration in patients on hemodialysis
are often slightly elevated above the
normal range and have been shown to be
dependent on residual renal
function[21,22].

On dialytic elimination (reviewed by
Hutchison and Wilkie) [23], they were
described that in mild hypermagnesaemia
when using a magnesium dialysate
concentration of 0.75 mmol/L in
hemodialytic patients, happened decrease
in  magnesium concentration, Several
studies have investigated ionized serum
magnesium in dialysis patients was
elevated in comparison with healthy
controls. A lower ionized fraction could be
due to a higher fraction of complexed
magnesium (phosphates, citrate, sulphates)
in dialysis patients than in healthy
individuals[24].

Conclusions

Significant serum Mg+2 elevation is
common in E.S.R.D patients who are on
hemodialysis.The administration of
recombinant erythropoietin (M.PG.E-B)
typically leads to a significant subsiding in
serum Mg+2 levels in these patients.
Recommendations
1-A huge and multi-center study is essential
to support and clarify these outcomes.
2-Addition  of  other  biochemical
parameters to future studies is necessary to
expand the information on the impact of
such treatment.
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