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Level of Serum Electrolytes in Chronic Alcoholic

Patients

Mithileshwer Raut’, Sangita Ghimire?, Prashant Regmi?, Sanjay Kumar Raut?, Bharat Jha'

BACKGROUND: The aim of this study is to establish
serum levels of sodium, potassium, magnesium,
calcium and phosphorus in chronic alcoholic patients.

METHODS: This cross-sectional study was conducted
in Tribhuvan University Teaching Hospital (TUTH).
A total of 90 chronic alcoholic patients visiting to
psychiatry department of TUTH were included in the
study. Age of patients ranges from 20-50 years. Study
also included 90 non-alcoholic healthy controls that
were age matched.

RESULTS: Among the 90 chronic alcoholic patients
and 90 normal healthy controls, majority of patients
(95.5%) and controls (82%) were male, only few
patients were female (4.5%). The mean age of the
cases and controls were 35.42 + 5.6 years, 34.53 = 3.5
years respectively. In this study, the mean values of
Serum Sodium and Potassium were lower in cases
(133.58 + 7.8, sodium and 3.64 + 0.65, potassium) as
compared to controls ( 139.43 + 3.85, sodium and
4.15 =+ 0.43, potassium) with the significant
correlation in both groups (p<0.001). Calcium,
phosphorus and magnesium level was depleted in cases
compared to control groups.

CONCLUSIONS: Hyponatremia and hypokalemia are
the most common electrolyte abnormalities observed
in chronic alcoholic patients.

© 2015 Nepalese Association for Clinical Chemistry

Introduction

Alcohol consumption can be the cause of several
diseases, and it is, well known, the high burden of
its consumption over mortality around the world
[1].Alcohol permeates all tissues of the body and
affects most vital functions, because it is a small
molecule soluble in both water and lipids [2].
Alcohol crosses capillary membranes by simple
diffusion, affecting almost every organ system in
the body by impacting a wide range of cellular
functions. The liver is the organ most severely
affected by alcoholism. Alcohol abuse is a major
health problem as well as social problem in the
community. Alcohol causes metabolic
derangements either directly, via its chemical by-

product or secondarily through alcohol-induced
disorders. Many of these alcohol-related metabolic
disturbances are increased in severity by the
malnutrition that is common in those with
chronic alcoholism. The aim of this study is to
establish serum levels of sodium, potassium,
magnesium and calcium in chronic alcoholic
patients.

Methods

This cross-sectional study was conducted in
Tribhuvan  University Teaching Hospital.
Chronic alcoholic patients (consuming alcohol
for more than five years, 15 drinks per week)
between age group 20-50 years visiting the
psychiatry department of TUTH were included
in the study. Patients with associated liver disease
and pancreatic diseases and alcoholics undergoing
treatment were not included in our study. Ninety
chronic alcoholic patients and 90 healthy
controls both male and female were enrolled as
participants.  Blood  Pressure and  other
anthropometric parameters were measured while
blood samples were analyzed for serum
electrolytes level. Ion selective electrode [3] was
used for the determination of sodium and
potassium. Serum calcium was measured by CPC
(o-cresolphthalein-complexone)  [4]  method,
serum phosphate by precipitate method [5] and
serum magnesium by Calmagite method [6].
Laboratory standard operation procedures were
followed for laboratory testing and analysis of
serum samples. Internal quality control sera, both
normal and pathological, were also run for each
lot of the test, for the validation of the results.
SPSS program was used to analyze data, t-test &
Spearman's correlation coefficient was used to
find correlation.

Results

Age of participants was between 25-47 years with
mean age of 35.42 + 5.6 years and 34.53 = 3.5
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years for patients and controls respectively. The
average daily intake of alcohol as stated by the
patients was 71.36 gms. The mean duration of
drinking was 12.0 years (range 5-28 years). The
frequency of consumption was daily in 48%
patients, 3-5 times a week in 41 % patients. The
majority of chronic alcoholic patients (72%)
consumed alcohol alone while 28% claimed to
drink only in company.
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Figure 1. Age and gender-wise distribution of cases

Of the total 90 chronic alcoholics, majority of the
patients both males and females were between 33-
35 years of age group. Men were more in
numbers as chronic drinkers in comparison to
women.

The mean values of serum sodium and potassium
were lower in cases as compared to controls
(133.58+7.8 sodium and 3.64+0.65 potassium, in
cases; compared to 139.43+3.85, sodium and
4.1520.43, potassium, in controls), with the mean
values, however, within the normal range for

potassium in both groups (p<0.001) [Table 1].

Also, 44 patients (50%) had a borderline
hyponatremia (<135 mmol/L), and 28 patients
(31%) had borderline hypokalemia (<3.5
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mmol/L) [Figure 1]. Mean calcium, phosphorus
and magnesium levels were also decreased in cases
as compared to controls.

Table 1. Comparison of mean of electrolytes
between cases and controls

Control Case

Parameters 0o \enssp  P-Value
Sodium 139.43+3.85 133.58:7.8  <0.001
(mmol/L)

Potassium 4.15+0.43 3.64+0.65 <0.001
(mmol/L)

Calcium 2.23+0.13 1.67+0.29 <0.001
(mmol/L)

Corr.ected 2.19:0.15 1.74+0.32 <0.001
Calcium

Phosphorus 1.05:0.15 0.75£0.20  <0.001
(mmol/L)

Magnesium 0.85+0.06 0.67+0.16  <0.001
(mmol/L)

Among 90 chronic alcohol abusers, 44 patients
(50%) had a borderline hyponatremia (<135
mmol/L), and 28 patients (31%) had borderline
hypokalemia (<3.5 mmol/L).

Discussion

In chronic alcoholism the toxic effects of
acetaldehyde which is formed during the
metabolism of ethanol, result in a generalized
reduction in the reabsorptive ability of the
proximal tubular cells of the kidney. Serum
Sodium and Potassium level were lowered in cases
while comparing to controls. Among the chronic
alcoholic patients, 40% showed hyponatremia
and 25.8% showed hypokalemia. In the study of
Anderson etal shows alcoholic patients with
serum sodium level of less than 130 mmol per
liter generally reflects the inability of the kidneys
to handle free water, making water restriction a
necessary consideration [7] which support my
study.

70 61
60 -
50 -
40 - 8
30
20 -
10

44 42

m Sodium

M Potassium

Normal
Range Category

Low

High

Figure 2. Electrolyte levels in cases
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Whole-body potassium stores are often depleted
in alcoholic patients. It may be due to impaired
reabsorption of potassium by the damaged renal
tubular  cells, along  with  co-existent
hypomagnesemia [8]. Initial serum potassium
levels in patients admitted to hospital may be low
due to secondary hyper-aldosteronism, volume
depletion from vomiting or diarrhoea, use of non-
potassium- sparing diuretic agents, or inadequate
diet.

Among chronic alcoholic patients, 67.6% have
lower normal calcium level. However, only 37
patients (32.9%) had true hypocalcaemia when
the corrected serum calcium was calculated.
Among the electrolyte abnormalities observed in
chronic alcoholic patients, hypocalcaemia is a
common feature and may be evoked by various
pathophysiologic [9] mechanisms, which are not
yet well delineated [10-12]. The effect of ethanol
in decreasing the Na+,K+-ATPase activity in the
proximal tubular cells may result in a decrease in
the tubular reabsorption of calcium [13]. The
suppressed secretion of PTH resulting from acute
alcohol consumption [14] or hypomagnesaemia
[15] could further contribute to the decreased
tubular reabsorption of calcium.

Hypophosphatemia is common in the alcoholic
patient [16, 17] which was also observed in our
study. With long term alcohol use, phosphate
depletion may result from insufficient dietary
intake, impaired intestinal absorption because of
vomiting, diarrhoea, use of phosphate-binding
antacids, increased cellular uptake due to
respiratory  alkalosis, and increased urinary
phosphate losses caused by alcohol directly [18,
19]. Metabolic acidosis may further enhance this
alcohol-caused renal loss of phosphate by
reducing intracellular phosphorylation, creating
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an intracellular-to-extracellular shift of phosphate

[20].

Chronic  alcoholic  patients had  depleted
magnesium level than normal in this study which
correlates the study of Sullivan et al that shows
thirty percent of all alcoholics and 86% of those
with delirium tremens had hypomagnesaemia
during the first 24-48 hours after admission to a
hospital  [21].Causes include poor intake,
increased urinary losses, vomiting, diarrhoea, and
ketosis  [21-23]. Magnesium deficiency in
alcoholic persons include use of diuretic agents,
dietary inadequacy, malabsorption, chronic
diarrhoea, protracted vomiting or nasogastric
suctioning, increased cellular uptake from
respiratory  alkalosis  secondary  to  the
hyperventilation ~ associated ~ with  alcohol
withdrawal states, and increased ethanol induced
renal [24]. Alcohol-induced
hypomagnesaemia produces both a reduction in
target organ sensitivity to parathormone and a
reduction in parathormone secretion, which
results in hypophosphatemia and hypocalcaemia

[25, 26].

excretion

Conclusion

Hyponatremia occurs more frequently in chronic
alcoholics.  Hypomagnesaemia ~ with its
consequences (hypokalemia and hypocalcaemia)
and hypophosphatemia are the most common
electrolyte abnormalities found in chronic
alcoholic patients. So, rapid recognition of all
these abnormalities is of paramount importance
for their appropriate management to lessen
morbidity and mortality in such patients as the
defects are transient and are reversible by
abstinence of alcohol.
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