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ABSTRACT Introduction: Intradialytic hypertension (IDH), one of cardiovascular complications of hemodialysis, is reported in
around 5-15% of patients undergoing regular hemodialysis (HD). Etiology including subclinical fluid excess,

sympathetic overactivity, activation of the angiotensin renin system, endothelial cell dysfunction, and specific dialytic techniques.
Imbalances in endothelial derivative hormones, such as nitric oxide and endothelin-1, are also causes of IDH. One of the treatments
proposed is by manipulating the composition of the dialysate, such as the concentration of magnesium (Mg). Mg dialysate concentration is
known to affectintradialytic blood pressure by changing vasculartone so thatit could change blood pressure.
Method: This study was an analytical cross-sectional study to determine the relationship between magnesium levels and intradialytic
hypertension in regular HD patients (= 3 months) aged> 18 years in the hemodialysis unit of General Hospital of Haji Adam Malik Medan.
After obtaining approval from the ethics committee and giving informed consent, a magnesium level examination of the subject was
conducted after hemodialysis process. Then pre-dialysis and durante dialysis blood pressure were measured. After the full data is collected,
data processing and data analysis are conducted.
Results: Of the 78 subjects, patients with intradialytic hypertension experienced hypomagnesemia of 63.3%, while patients with
intradialytic hypotension experienced hypermagnesemia of 61.9%.
Conclusion: There is a significant relationship between serum magnesium levels and intradialytic hypertension in regular hemodialysis
patients (p = 0.001) with Mg levels as low as <1.6 mg / dl can affect intradialytic hypertension in regular hemodialysis patients (r=-0,502).
Hypomagnesemia has arisk of 3.45 times greater of having intradialytic hypertension compared to a person with intradialytic hypotension

Syafrizal Nasution

ornormotension during dialysis.

INTRODUCTION

Hemodialysis (HD) is still the main renal replacement therapy where
there are more than two million patients currently undergoing HD
throughout the world.' One of the important intradialytic
complications to evaluate is cardiovascular complications in the
form of cardiac arrhythmias, sudden death, intradialytic
hypotension and intradialytic hypertension.” Intradialytic
hypertension (IDH) is reported in around 5-15% of patients
undergoing regular HD with etiology including subclinical fluid
excess, sympathetic overactivity, activation of the angiotensin renin
system, endothelial cell dysfunction, and specific dialytic
techniques.Imbalancesin endothelial derivative hormones, such as
nitric oxide (NO; smooth muscle vasodilator) and endothelin-1
(vasoconstrictor) are also causes of IDH. One of the treatments
proposed is by manipulating the composition of the dialysate, such
as the concentration of magnesium (Mg). Mg dialysate
concentration is known to affect intradialytic blood pressure.’

Mg is reported to be involved in regulation of blood pressure where
Mg can change vascular tone resultinincreased blood pressure.' Mg
serum is associated with endothelial dysfunction, increased
reactivity, increased contractility, vascular remodeling and
inflammation, and increased blood pressure.’

In a study conducted by Ma et al., hypomagnesium was associated
with increased blood pressure.’ The ARIC study revealed that serum
Mg levels were inversely related to systolic blood pressure.’
Furthermore, a meta-analysis involving about 2000 people revealed
that Mg supplementation was associated with decreased blood
pressure.” Based on the information above and due to no data
regarding the relationship of serum Mg levels with intradialytic
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hypertension in recent days, the authors are interested in
conducting this study.

METHOD

STUDY SAMPLE

The samples of this study were all patients with chronic kidney
disease who underwent regular hemodialysis in the hemodialysis
unit of the General Hospital of Haji Adam Malik Medan who had
undergone regular hemodialysis for > 3 months, were aged> 18
years, and had received information and gave consent to participate
in voluntary and written research. Patients who did irregular
hemodialysis (not routinely undergoing 2 times hemodialysis
within 1 week) were excluded from this study.

STUDY DESIGN

This study is an analytical cross-sectional study to determine the
relationship between magnesium levels and intradialytic
hypertension in regular hemodialysis patients conducted in May
2018. After obtaining approval from the ethical committee, subjects
who met the inclusion and exclusion criteria were given an
explanation and are asked to give written informed consent to take
partin the research. Then blood samples of the subjects were taken
for examination of magnesium levels after hemodialysis. Next, pre-
dialysis and durante dialysis blood pressure of the patients were
measured. After the data was collected, data processing and data
analysis were then conducted.

STATISTICALANALYSIS

Univariate analysis is performed to obtain an overview of each
variable studied, both the independent variable and the dependent
variable.
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Bivariate analysis is used in analysis of two variables; the dependent
variable and theindependent variable. The bivariate analysis used is
chi square test because the independent variable is nominal data
and the dependent variable is nominal data. Whereas the average
difference analysis of more than two groups used the one way
annova test with an alternative test of kruskal wallis and the Mann
Whitney post hoc test. Variable correlation analysis with numerical
measuring scale between magnesium levels and systolic blood
pressure using Pearson correlation test with spearman alternative
testif the dataare not normally distributed.

RESULTS

Characteristics of Research Subjects

This study was participated by 78 people with the majority of
subjects were male (74.4%), and median age of 55 years. The
majority educations of subjects are junior high school (32.1%), work
asentrepreneurs (46.2%),and are married (85.9%). (Table 1)

Based on the results of laboratory tests, the median magnesium
level is 1.87 mEq / ml. Normal magnesium levels were found in 27
patients (34.6%), hypomagnesium in 30 patients (38.5%), and
hypermagnesium in 21 patients (26.9%). The subjects were divided
into 3 groups based on durante dialysis blood pressure into
intradialytic normotension, hypotension, and hypertension. Each
groups consisting of 26 subjects.

Table 1 Study Subjects Characteristics

Characteristics N=78

Sex,n (%)

Male 58 (74,4)
Female 20 (25,6)
Age (Years), Median (Min-Max) 55(20-77)
Marriage Status, n(%) 67 (85,9)
Married 11(14,1)
Not Married

Laboratory Test Result
Magnesium, Median (Min-Max)
Magnesium, n(%)

1,87 (1,25-2,96)

Bivariate analysis was used to see differences in magnesium
laboratory results. Normally distributed data is analyzed by one way
annova test, and an alternative test of Kruskal wallis used on not
normally distributed data. From the results of bivariate analysis it
was found that there were significant differences in magnesium
levels onintradialytic blood pressure (p <0.05) (Table 3)

Table 3 Differences in Magnesium Levels and Intradialytic
Blood Pressure

Laboratory |Intradialytic Blood Pressure p
Result Normotension |Hypotension [Hypertension
Magnesium |2,04+0,38 1,98+0,39 1,71+0,40

0,008 2

a.AnnovaTest b.Kruskal Wallis Test

Picture 1 Boxplot Diagram of Magnesium with Intradialytic Blood
Pressure

Picture 1 Boxplot Diagram of Magnesium with Intradialytic Blood
PressurePP

Magnesium
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Picture 1. Boxplot Diagram of Magnesium with Intradialytic
Blood Pressure

Table 4isaPostHoc test between intradialytic blood pressure group
and differences in statistically significant magnesium levels
between intradialytic normotensive groups compared with
intradialytic hypertension group (p = 0.011). However, in this study
there was no difference in magnesium levels between the
intradialytic normotensive group compared with intradialytic
hypotension, and between intradialytic hypotension group with
theintradialytic hypertension group (p>0.05).

Normal 27 (34,6)

Hypomagnesium 30(38,5) Table 4 Post Hoc Test: Intradialytic Blood Pressure Group to
Hypermagnesium 21(26,9) Magnesium Level

Durante Dialysis Blood Pressure, n(%) Magnesium p*
Normal 26(33,3) Normotension vs Hypertension 0,011
Hypotension 26(33,3) Normotension vs Hypotension 1,000
Hypertension 26 (33,3) Hypotension vs Hypertension 0,051

a. Descriptive Numeric (normal data distribution, Mean+S.D)
b. Descriptive Numeric (abnormal data distribution, Median (Max-
Min))

Table 2 Characteristics of Research Subjects to Intradialytic
Blood Pressure

Characteristics|Intradialytic Blood Pressure
Normotension | Hypotension Hypertension
(n=26) (n=26) (n=26)
Sex,n (%)
Male 22 (84,6) 16 (61,5) 20 (76,9)

Female 4(15,4) 10(38,5) 6(23,1)

Age 46,73+15,44 | 53,88+12,93 52,92+11,44
Status, n(%)

Married 19(73,1) 24(92,3) 24(92,3)
Not Married 7(26,9) 2(7,7) 2(7,7)
Laboratory

Result
Magnesium 2,04+0,38 1,98+0,39 1,71+0,40

Differences between Laboratory Results and Intradialytic
Blood Pressure

Effect of Intradialytic Blood Pressure on Magnesium Serum
Levels

Serum magnesium levels are divided into hypomagnesemia (<1.6
mg / dl), normomagnesemia (1.6 - 2.6 mg / dl), and
hypermagnesemia (> 2.6 mg / dl). Table 5 shows a statistically
significant relationship between increased intradialytic blood
pressure and magnesium levels (p=0.001). Patients with
intradialytic hypertension experienced hypomagnesemia of 63.3%,
while patients with intradialytic hypotension experienced
hypermagnesemia of 61.9%. From table 3 it can be concluded that
an increase in intradialytic blood pressure will reduce serum
magnesium levels while a decrease in blood pressure causes an
increasein serum magnesium levelsin dialysis patients.

Table 5 Effect of Intradialytic Blood Pressure on Magnesium
SerumLevels

Magnesium Level (mg/dl) p
Hypomag |Normal Hypermag
nesemia nesemia

N (% N % N [%
Intradial{Normotension|6 [20,0% |15|55,6% |5 |23,8% |0,0012
ytic Hypotension |5 [16,7% (8 [29,6% |13 |61,9%
Blood |Hypertension|19(63,3% |4 [14,8% (3 [14,3%
Pressure|Tota| 30(100,0%]|27100,0%(21 |100,0%

96 ® GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME-8, ISSUE-4, APRIL-2019 « PRINT ISSN No 2277 - 8160

a.ChiSquareTest

In table 6, based on the Spearman correlation analysis test, the
correlation of systolic blood pressure and magnesium levels has a
moderate relationship with a negative correlation direction (r = -
0,502). Increasing intradialytic blood pressure increased
magnesium levels. Based on the calculation of the prevalence ratio
of patients with hypomagnesemia, there are 3.45 times greater risk
for experiencing intradialytic hypertension compared to subjects
with intra-dialytic hypotension or normotension after dialysis.
(Table7)

Table 6 Correlation Test of Systolic Blood Pressure Against
Magnesium Levels

R p*
-0,502 <0,001

Blood Pressure
Intradialysis*Magnesium Level

Table 7 Relationship of Intradialytic Blood Pressure with
Magnesium Serum Levels

Magnesium Level(mg/dl)
Hypomagnese |Normo-Hyper |Total

mia magnesemia
N % N % N (%
Intradialy|Hypo- 1 36,67 |41 85,42 |52 |100

tic Blood [normotension
Pressure |Hypertension |19
Total 30

63,33 |7
38,46 |48

14,58 (26 |100
61,53 |78 |100

_ 1%, _ 0730 _
Hypertensive Not hipomagnesemia Prevalence 11/52 0,211 ’

. Hypertensive Hypomagnesemia Prevalence
Prevalens Ratio= — 22 YOG

DISCUSSION

This study were participated by 78 patients consisting of 26 patients
with intradialytic hypertension, 26 patients with intradialytic
hypotension, and 26 patients with intradialytic normotension. The
majority of patients with intradialytic hypertension were male
(76.9%), with an average age of 52.92 + 11.44 years. The study of
Nilrohit Paike et al., Kandarina Yenny et al.,, and Abbasi
Mohammadreza et al. reported no significant association between
ageand sexin patients with intradialytic hypertension.””

From the results of the study, there was a statistically significant
relationship between intradialytic hypertension with magnesium
levels (p = 0.001). This is in line with the report of Kyriazis Jhon et al.
study using different dialysates with 4 different groups, in group 4
(dialysate Mg. 25mmol / L, dialysate Ca1.25mmol / L) significant
relationship was found between decreased serum magnesium
levels after hemodialysis and intradialytic hypertension (p =.001)."
Patients with intradialytic hypertension had hypomagnesemia of
63.3%, while patients with intradialytic hypotension experienced
hypermagnesemia of 61.9%. Increased intradialytic blood pressure
will reduce serum magnesium levels while decreasing intradialytic
blood pressure causes a decrease in serum magnesium levels in
dialysis patients. The correlation of systolic blood pressure to
magnesium levels has a moderate relationship with a negative
correlation direction (r = -0,502). The etiology of multifactorial
intradialytic hypertension includes subclinical fluid excess,
sympathetic overactivity, activation of the angiotensin renin
system, endothelial cell dysfunction, and specific dialytic
techniques.”

At the vascular level, decreased Mg is associated with endothelial
dysfunction, increased reactivity, increased contractility, vascular
and inflammatory remodeling, and increased blood pressure.
Maryam et al. stated that an increase in Mg levels was associated
with vasodilation, anti-inflammatory response, and decreased
blood pressure. Other studies have shown a significant reduction in
serum Mg levels during dialysis, and appear to be lower during
dialysis.’ Misra Paraish et al. found that patients with low serum Mg
levels (<1.3 mg / dl) had a high risk of death. * While Maryam

Pakferat et al. showed significant hypomagnesemia (p = 0.02)
during dialysis in patients with intradialytic hypotension, ° this was
different with this study result where intradialytic hypertension was
statistically significant with hypomagnesemia (p <0.001).

Bilal Javaid et.al compare serum magnesium levels in patients who
had normal blood pressure versus hypotensive during dialysis. It is
showed that magnesium values were 2.22 + 0.21 in patients with
normal blood pressure and 1.68 + 0.11 in hypotension patients
during the analysis.” While Alhosaini et al. reported that of 62
patients who underwent regular hemodialysis in a hospital in
America, 39% of them had hypomagnesium.” Hypomagnesium
alone was found to be associated with poor outcomes, including in
patients who had undergone regular hemodialysis.” Misra Paraish
etal.also began to look for a relationship between the use of proton
pump inhibitors (PPls) and hypomagnesemia in hemodialysis
patients, although this theory was still in debate.” Up until now
there are still unanswered questions about magnesium level
balance and its effects on patients with chronic kidney disease and
dialysis patients.'®

Based on this study, the calculation of the prevalence ratio of
patients with hypomagnesaemia was 3.45 times greater at risk for
experiencing intradialytic hypertension compared to subjects with
intradialytic hypotension or normotension during dialysis. There is
no data obtained about the prevalence of magnesium levels in
patients with intradialytic hypertension. Hypomagnesaemia plays a
role in the pathogenesis of hypertension, endothelial dysfunction,
dyslipidemia, and inflammation associated with arterial stiffness.”
Previously Noel Peter et al. showed that patients with reduced
systolic blood pressure of at least 10 mmHg from pre-dialysis to
post-dialysis compared with increased blood pressure increase
have a higher chance ratio for hospitalization or death after 6
months.” Inrig JK et al. reported patients with reduced survival in
intradialytic hypertension compared to patients with low blood
pressure in other studies for 2 years.” A cohort study of Fly the
Jennifer et al reported more than 100,000 hemodialysis patients
with a decrease in systolic blood pressure of 14 mm Hg, followed for
more than 5years, have better survival.”’

CONCLUSION

The conclusion of this study is that there is a significant relationship
between serum magnesium levels and intradialytic hypertensionin
regular hemodialysis patients (p=0.001) and the level of
hypomagnesemia as low as Mg <1.6 mg / dl can affect intradialytic
hypertension in regular hemodialysis patients (r=-0,502). The
prevalence of patients who have hypomagnesemia is 3.45 times
greater atrisk for experiencing intradialytic hypertension compared
to someone with intradialytic hypotension or normotension during
dialysis.

SUGGESTION

Future research needs to emphasize the sample sizes and do more
detailed assessments of blood pressure checks at each dialysis
session, conduct a before and after dialysis magnesium
examination, history anti-hypertensive drugs use, previous history,
duration of HD, and other comorbidities that were not evaluated in
thisresearch.
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