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Abstract: Chronic renal failure (CRF) is a worldwide health problem, a leading cause of mortality in the developed
countries. Patients with CRF are at higher risk for cardiovascular disease (CVD). Hyperkalemia is a commonly
encountered problem in patients with end- stage renal disease(ESRD). The aim of the present study is to assess the effect
of Hemodialysis (HD) on serum electrolytes, which compared with healthy controls and also correlation of serum
electrolyte levels before and after hemodialysis was assessed. 40 hemodialysis patients with ESRD were tested to assess
their serum electrolytes, Blood urea and Serum Creatinine before and after haemodialysis (HD).Serum electrolytes was
estimated by electrolyte kit method, Serum Creatinine was estimated by jaffs method and Blood urea was estimated by
Diacetylmonoxime (DAM) method by using semi-auto Analyzer in Biochemistry Department. There was a significant
effect of Hemodialysis on serum electrolytes particularly serum potassium levels. The pre-Hemodialysis K+ was 5.25
±0.72 mmol/L and post-hemodialysis K+ was 3.8±0.36 mmol/L (P<0.0001 ESS).The pre-hemodialysis Na+ was
134.5±2.6 and post - hemodialysis Na+ was136.6 ±5.8 (P = 0.0399 SS). The pre-hemodialysis Cl- was 102.2 ± 2.29 and
post-hemodialysis Cl- was 101.3 ± 1.92 (P 0.0605 NS).We conclude that serum potassium was significantly decreased in
post-hemodialysis states compared with pre-hemodialysis levels. Although serum sodium, serum chloride levels not
significantly affected after hemodialysis. Post-hemodialysis serum potassium decrement(<3.5mmol/L) may have an
arrhythmogenic potential and Hemodialysis is a prefer technique to correct biochemical abnormalities in ESRD patients.
Keywords: End - stage renal disease, Hemodialysis, Serum electrolytes.
INTRODUCTION
Diseases of kidneys are among the most
important causes of death and disability in many
countries throughout the world[1]. Chronic renal
failure(CRF) refers to chronic deterioration of renal
function but significant decrease in urine volume may
not always be present. The major causes of CRF include
chronic glomerulonephritis, progressive nephrotic
syndrome, diabetes mellitus, chronic hypertension, long
standing
polycystic
kidney
and
chronic
pyelonephritis[2].
Disturbances in water, electrolyte and acid –
base balance contribute to the clinical picture in
CRF[3]. In recent years, diabetes mellitus and
hypertension have become recognized as the leading
cause of End stage renal disease(ESRD), together
accounting for more than 70 percent of all chronic renal
failure[1].
Potassium is the major intracellular cation and
maintains intracellular osmotic pressure. About 90% of
excess potassium is excreted through kidneys and the
rest through gastrointestinal tract (GIT). Kidney can

lower renal excretion to 5-10 mmol per day or increase
excretion to 450 mmol per day depending on the
potassium intake[4].
Hyperkalemia is common complication in endstage renal disease (ESRD) patients[5]. Plasma
potassium level about 5.5 mmol/l is known as
hyperkalemia. Since the normal level of k+ is kept at a
very narrow margin, even minor increase is life –
threatening. In hyperkalemia, there is increased
membrane excitability, which leads to ventricular
arrhythmia and ventricular fibrillation[4].
Dialysis is a process of separating the soluble
crystalloids from the colloid is a mixture by means of a
dialyser. Dialysis is based on the principle of diffusion
equilibrium. In general dialyzing fluid (Dialysate)
contains Na+, K+ and HCO3- in a higher concentration
than normal plasma (urea, urates, creatinine, phosphate,
sulphate are absent). If the plasma K+ of patient is
above normal, K+ diffuses out of the blood across the
cellophane tubing and in to the dialyzing fluid.
Similarly, waste products and excess of the substances
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also diffuse in to the dialyzing fluid and thus are
removed from the body[6].
Hemodialysis is one of the effective means of
treatment of hyperkalemia, uremia, also to correct
sodium and serum creatinine levels in renal failure[7].
Severe hyperkalemia might occur in 10-19% of
haemodialysis (HD) patients[8].It has been shown by
several studies that a sudden shift and decrease in serum
K+ causes arrhythmia especially in patients undergoing
dialysis[9]. The prevalence of hyperkalemia in any
given month of HD patients was reported to be about
8.7-10% depending on individual centers.
Hypokalemia is usually defined as serum K
less than 3.5meq/L. It usually occurs as a consequence
of K depletion due to either increased excretion or
inadequate intake. However, shift of K in the
extracellular to intra cellular compartments also can
cause hypokalemia. In case of ESRD patients on
hemodialysis, hypokalemia is a relatively rare event
comparing to hyperkalemia[10].
Sodium is the chief cation of the extracellular
fluid. It is required for the maintenance of osmotic
pressure and fluid balance. Kidney is the major route of
sodium excretion from the body, as much as 800 g
Na/day is filtered by the glomeruli, 99% of this is
reabsorbed by the renal tubules by an active
process[11]. Advanced renal failure typically results in
sodium retention[12].
The Present study was done to access the
changes in serum potassium, sodium and chloride in pre
and post dialysis patients.
MATERIAL AND METHODS
A total of 80 subjects were taken for this study.
For them (28 males and 12 females) who were
apparently healthy were used as controls while the
remaining 40 (28 males and 12 females) were End stage
renal disease(ESRD) patients. The age group of
included individuals was from 30-60 years. In order to
understand the influence of dialysis on serum
electrolytes, the patients who were in End stage renal
disease were divided in to 2 groups: those who have
ESRD but unanalyzed and those on dialysis. Thus, the
study was divided in to 3 groups:
Group 1 - healthy controls
Group 2 - ESRD patients who have never under gone
hemodialysis
Group 3 - ESRD patients on hemodialysis.
ESRD patients undergoing haemodialysis treatment
three times per week for a minimum duration of at least
6 months.

The mean duration for sessions of the dialysis
was 4 hours. The patients were dialysed using
polysulfone-based dialysis membrane(Haemodialysis
Apparatus Dialog+) in dialysis unit at Government
General Hospital, Anantapuram, AP.
Exclusion criteria
Subjects suffering from liver diseases,
ischemic heart disease and patients taking anti –
hypertensives were excluded from this study.
Sample collection
5ml of venous blood sample taken in a plain
tubes from each patient just before the haemodialysis
session and 10 minutes after the session for
measurement of serum K+, Na+, Cl- as well as serum
level of creatinine and urea. After collection, samples
were centrifuged and serum was analyzed for estimation
of Na+,K+,Cl- and serum creatinine by using Semi-Auto
analyzer following various methods. Serum sodium,
potassium, and chloride were estimated by Electrolyte
kit method[13]. The Blood urea was estimated by
Diacetylmonoxime (DAM)method[14]. The serum
creatinine was estimated by Jaffe's method[15].
Statistical Analysis
Data were analyzed using Graph pad software.
All the data were expressed in mean and standard
deviation. Test of probability less than 0.05(P<0.05)
was regarded significant.
RESULTS
The40 patients comprised 28 males and 12
females with a mean age of 47.52 ±11.09. Out of 40
patients 17(42.5%) patients were diabetic. The mean
values of blood urea and serum creatinine in the predialysis pts was higher than healthy controls as shown
in Table No.1 and lower than post dialysis patients as
shown in Table No2.
The mean levels of serum sodium in pre -HD
patients was lower than healthy controls shown in table
1 and in post- HD patients serum Na+ levels was
slightly higher than pre-HD patients as shown in the
Table 2. However, the mean level of serum K+ value
was significantly high in pre- HD pts compared to
healthy controls as shown in Table No.1 and the mean
value of K+ is significantly lower in post-HD patients
compared to pre -HDs patients as shown in Table No2.
The mean Serum chloride level in pre-HD
patients was higher in pre-HD patients compared to
controls shown in Table No.1 and post-HD group
(Group-3) was lower compared to pre-HD patients
(Group-2) as shown in Table No.2.
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Table-1: Revealed the Mean±SD of serum electrolytes (Na+, K+, Cl-), blood urea and serum creatinine levels in
controls (Group-1) and pre-HD ESRD patients(Group-2)
Healthy
Pre-HD
ESRD
Parameters
controls(Groupt-value
p-value
pts(Group-2)
1)
<0.0001
Na+(mmol/L)
138.5±1.58
134.5±2.6
8.3151
ESS
<0.0001
K+(mmol/L)
4.57±0.54
5.25±0.72
4.7786
ESS
Cl-(mmol/L)
100.5±3.4
102.2±2.29
2.6228
0.0105 SS
Blood urea(mg/dl)
29.5±6.2
127.4±6.7
67.828
<0.0001ESS
Serum
<0.0001
1.07±0.21
7.05±1.19
31.298
creatinine(mg/dl)
ESS
Na+-sodium, K+-potassium, Cl-chloride, HD- hemodialysis, ESRD-End-stage renal disease,NS-not significant,ESSExtremely statistically significant,SS-Statically significant.
Table-2: Revealed the Mean±SDserum electrolytes (Na+,K+,Cl-), blood urea and serum creatinine levels in pre-HD
patients(Group-2) and post-HDpatients(Group-3)
Pre-HDpatients
Post-HDpatients
Parameters
t-value
p-value
(Group-2)
(Group-3)
Na+(mmol/L)
134.5±2.6
136.6±5.8
2.0896
=0.0399 SS
K+(mmol/L)
5.25±0.72
3.8±0.36
11.392
<0.0001 ESS
Cl-(mmol/L)
102.2±2.29
101.3±1.92
1.9047
=0.0605 NS
Bloodurea(mg/dl) 127.4±6.7
100.75±4.06
21.5148
<0.0001 ESS
Serum
7.05±1.19
5.29±1.18
6.6421
<0.0001ESS
creatinine(mg/dl)
+
+
Na - Sodium, K - potassium, Cl - Chloride,HD-Hemodialysis, NS-Not significant, ESS- extremely statically
significant, SS- Statistically significant
DISCUSSION
Chronic renal failure (CRF) is a worldwide
health problem and is the leading cause of morbidity
and mortality in the developed world. Patients with
CRF are at high risk for cardiovascular disease
(CVD)[16].

In the present study, mean serum potassium
level in post - HD patients was significantly low
compared to mean serum level of pre-HD patients as
shown in Table No.2. During hemodialysis there is a
quick shift of serum K+ which leads to
hypokalemia[21].

In this study we assess the change of
electrolytes mainly K+ during hemodialysis in patients
with ESRD. These patients usually presents with
hyperkalemia. Hyperkalemia reduces the resting
membrane potential, slows the conduction velocity and
increases the rate of repolarization [17]. Hypokalemia
on the other hand increases the resting membrane
potential, and refractory period, which are potentially
arrhythmogenic[18].

The obtained result was consistent with that
reported by Abdul-Majeed H et al [22], Nauman Tarief
et al[23], Barry Kirschbaum[24], Seethalakshmi C et
al[25] observed that mean serum potassium levels in
post-HD (3.72±0.75) were low compared to pre-HD
Patients (5.73±1.24).

All these changes are the signs of membrane
instability and cardiac arrest or ventricular fibrillation
may follow and thus this situation usually requires
careful and prompt management [19].Hemodialysis is
an effective treatment in most renal failure patients and
forms an alternative to renal transplantation.
Adequate dialysis treatment has prolonged the
survival of patients with quality of life. Cardiovascular
disease was found to be the most frequent cause of
mortality in majority of patients on maintenance
hemodialysis [20].

Removal of serum potassium during the
hemodialysis procedure is dependent on the duration,
type of dialyzer, blood flow and most importantly
dialysate potassium concentration [18]. It has been
shown that most of these sudden deaths do not occur
during the dialysis session[26] but in the following
hours[27].
In the present study mean serum sodium levels
in postdialysis patient was slightly higher when
compared to mean serum sodium levels of pre dialysis
patients. Seethalakshmi C et al[25] reported that the
mean Na+ concentration in post –hemodialysis
(135.23±4.38) patients was high compare to prehemodialysis patients (133.5±4.75). A study by
NaumanTarif et al [23] observed that mean serum Na+
285

Sreenivasulu U et al., Sch. Acad. J. Biosci., March 2016; 4(3B):283-287
post - hemodialysis patients (134.24±2.59) were higher
when compared to pre-hemodialysis patients
(132.67±2.30).

6.

7.
In chronic Hemodialysis patients, sodium
(Na+) balance largely depends on inter dialytic dietary
salt intake and intra dialytic Na+ removal [28].Dialysis
patients appear to have a unique set point for serum
sodium[29].In general post-HD serum sodium exceeds
pre-HD values by 2 meq/L to 4meq/L implying that HD
removes a hyponatremicultra filtrate of plasma water
and the patients exchangeable Na+ pool is incompletely
depleted of excess Na+[30].
In the present study mean serum chloride level
in post -HD pts was low compared to pre HD pts. A
study by Kirschbaum B [24] shows that mean serum
chloride level in post HD patients (Mean-100) was low
compare to pre HD patients (Mean-103).
CONCLUSION
Serum Sodium and Serum chloride does not
have significant post dialysis change, but serum
potassium, serum creatinine and blood urea having
significant post-dialysis change. Post-HD serum
potassium decrement (<3.5 mmol/L) have an
arrhythmogenic potential. Hemodialysis is a perfect
technique to correct biochemical abnormalities in
ESRD patients.
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