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Serum magnesium level and severity of delirium in

alcohol withdrawal state

Abstract

Objectives: Chronic alcohol consumption is associated with nutritional deficiency
including micronutrients such as magnesium. Alcohol dependent patients often
develop delirium during withdrawal. The relationship between low magnesium
levels and delirium tremens has not been well studied. This study aims to estimate
serum magnesium levels in alcohol withdrawal state and to study its association
with severity of delirium. Methodology: This is a prospective study that involved
60 alcohol dependent patients in withdrawal state. Diagnosis was made using the
tenth revision of the International Statistical Classification of Diseases and Related
Health Problems (ICD-10) criteria. Alcohol withdrawal symptoms were rated using
the revised clinical institute withdrawal assessment for alcohol scale (CIWA-Ar). The
severity of delirium was rated using the Delirium Rating Scale-revised-98 (DRS-
R-98). Serum magnesium was estimated using colorimetric end point method.
Results: Twenty per cent (n=12) of the subjects in alcohol withdrawal state had
shown hypomagnesaemia. A significant increase in serum magnesium was
seen from day one to day five. No significant relationship was noticed for serum
magnesium level and severity of deliium. Conclusion: A significant number of
alcohol dependent patients during withdrawal demonstrate hypomagnesaemia.
Correction of serum magnesium level may be considered in patients with delirium
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INTRODUCTION

Chronic alcohol consumption is associated with many
physical and neuropsychiatric complications. Patients in
alcohol withdrawal often develop delirium tremens. Many
factors including nutritional deficiencies are associated with
the development of delirium. Low levels of micronutrients,
such as magnesium, selenium, zinc, have been reported
in patients with chronic alcohol intake.[1] Magnesium
is a cofactor in the transphosphorylation with adenosine
triphosphate. Human adult requires about five mg of
magnesium/KgWt/day.[2] Various diseases, including
chronic alcoholism, lead to magnesium deficiency.
Hypomagnesaemia in alcohol dependence results from
various pathophysiologic mechanisms, such as reduced
intake, increased renal excretion and gastrointestinal loss,
phosphate deficiency and vitamin D deficiency.[3-5] Several
studies report hypomagnesaemia among alcohol users.[6-10]
One study reported 29.9% prevalence of hypomagnesaemia
among 127 chronic alcoholics.[11] Apart from magnesium,
other electrolytes, such as sodium, potassium, phosphate,
and chloride, were found to be disturbed in individuals
with chronic alcoholism.[3-5] Study by Stasiukyniene[5]
reported 14% of subjects as having disturbances in sodium
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and potassium along with magnesium. A decrease in
serum magnesium levels with increase in serum alcohol
concentration has also been observed in acutely intoxicated
alcoholic patients.[12] A study of 50 patients in the age
group of 30-70 years showed a significant reduction in
serum magnesium levels (1.93£0.11 mg%) compared
to controls (2.67+0.26 mg%).[8] Complications, such as
cardiac arrhythmias, hypertension, and abnormal platelet
function, were often attributed to low magnesium levels in
alcoholic patients.[13,14] Serum magnesium constitutes
around one per cent of total body magnesium.[15,16] Total
and ionized magnesium in serum was found to be reduced
in emergency care patients with ethanol consumption.[17]
Oral magnesium was found to have hypotensive effects in
rats with alcohol-induced hypertension.[18] Borah et al.[19]
reported a lower serum magnesium in patients with delirium
tremens compared to those without delirium tremens. Severe
delirium tremens tends to persist longer even after thiamine
replenishment. Though several studies observed magnesium
deficiency in chronic alcoholics, the relationship between this
deficiency and the delirium has not been well studied. In this
background, this study may help us to throw light into the
relationship between serum magnesium level and alcohol
withdrawal delirium.
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Aim and objectives

To estimate serum magnesium levels of patients in
alcohol withdrawal state.

To study the association of serum magnesium levels with
severity of delirium.

METHODOLOGY

This study was conducted in the Department of Psychiatry,
Government Medical College, Kozhikode, Kerala, India.
This was approved by the Institutional Ethics Committee for
Research. This was a prospective study in which assessment
was done on day one, day three, and day five of admission.
All inpatients with alcohol withdrawal symptoms in the age
group of 18-60 years, who gave informed written consent,
during a four months period from August to November
2017 were included. Those individuals having other acute
medical conditions and chronic renal failure were excluded.
Sociodemographic and clinical details were recorded using a
proforma designed for this purpose. Clinical diagnosis was
made according to the tenth revision of the International
Statistical Classification of Diseases and Related Health
Problems (ICD-10) criteria.[20] Severity of withdrawal state
was assessed using the revised clinical institute withdrawal
assessment for alcohol scale (CIWA-Ar).[21] The severity
of delirium was rated using the Delirium Rating Scale-
revised-98 (DRS-R-98) on day one, day three, and day five
of admission.[22] Both the clinical interview and ratings
were done by the second author. Subjects were interviewed
between 8 AM and 2 PM. Considering the clinical severity
and influence of treatment, a DRS-R-98 score of four or
more was taken as having delirium and CIWA-Ar score of
ten or more was considered as having moderate or severe
withdrawal. Serum magnesium level was estimated within
24 hours of admission and subsequently on day five using
colorimetric end point method. The normal reference value
of magnesium was 1.6-2.6 mg% and a value less than 1.6 mg%
was considered as hypomagnesaemia. Statistical analysis was
performed using SPSS Version 17 (SPSS Inc., Chicago, USA).
Quantitative variables like magnesium, sodium levels were
presented as meantstandard deviation (SD). Qualitative
variables were summarised as frequency and percentage.
Comparison of mean magnesium between groups were tested
using the Mann Whitney U test as the magnesium level was
not normally distributed (p<0.05 using the Shapiro-Wilk test
for normality), and magnesium levels before and after were
compared using the Wilcoxon signed-rank test. Correlation
between CIWA score and magnesium levels were tested using
the Spearman correlation coefficient. A p-value <0.05 was
considered statistically significant.

RESULTS

Sociodemographic and clinical history

This study comprised 60 men with a mean age of 40.6+9.2
(range 22-57 years). Sociodemographic details are shown in
Table 1. Forty two (70%) subjects had a duration of alcohol use
for more than ten years. Forty one (68.3%) were abstinent for
less than 48 hours at the time of interview and 20% (n=12) had
a CIWA score of more than or equal to ten. Forty nine (81.7%)
reported nicotine abuse but none had other substance use.

Table 1: Sociodemographic characteristics

Parameters N %

Age group (years)

18-25 3 5
26-35 15 25
36-45 21 35
46-55 18 30
256 3 5
Education
Primary 8 13.3
Secondary/ higher secondary 50 83.3
Graduation 2 3.3

Marital status

Married 51 85
Unmarried
Occupation
Unskilled 47 78.3
Skilled 1 18.3
Professional 2 3.3
Place
Rural 56 93.3
Urban 4 6.7
Religion
Hindu 52 86.7
Muslim 5 8.3
Christian 3 5
Monthly income (Rs.)
<5000/- 9 15
5000-10000/- 26 43.3
>10000/- 25 417

Magnesium level, delirium rating, and clinical
characteristics

The subjects who scored more than or equal to four on
DRS were 33.3%, 20%, and 6.7% on day one, three, and five
respectively. Twenty percentage (n=12) of the subjects had
a low serum magnesium level on day one and 11.7 percent
(n=seven) were having a low magnesium level on day five.
Mean serum magnesium level was found to have changed
significantly from day one to day five (mean+SD of magnesium
changed from 1.74+0.25 mg% on day one to 1.83+0.22 mg%
on day five with a p-value of 0.002 by Wilcoxon signed-ranks
test (Z=3.07)). Mean magnesium level for those with DRS
score of four or more was 1.73+0.13 mg% and 1.78+0.21
mg% on days one and five respectively. DRS scores improved
significantly from day one to day five (mean DRS of 4.48+5.38
on day one to 0.75+1.79 on day five with a p<0.001 by
Wilcoxon signed-ranks test (Z=5.98)). The association of
hypomagnesaemia on day one and DRS scores of less than
four on different days are shown in Table 2 along with the
p-values obtained by Chi-square test. Mean sodium level was
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138.38+3.49 mEq/L. Five (8.7%) subjects had sodium value
less than 135 mEq/L. All subjects had normal potassium level.

The serum magnesium levels on day one did not have a
significant relationship with the lower or higher DRS scores
on day one, three, or five (p=0.49, 0.63, and 0.30 as shown in
Table 2). No significant rise in serum magnesium was noticed
in those with higher DRS scores.

The relationship between change in serum magnesium
levels and DRS score, duration of alcohol use, and abstinence
are shown in Table 3. No significant relation was noticed in
the mean serum magnesium levels on day one or day five
with regard to duration of alcohol use (p=0.716, p=0.315),
duration of abstinence (p=0.803, p=0.967). CIWA scores did
not show any significant correlation with magnesium levels
on day one (Spearman rho=-0.20 with a p=0.135) or day five
(Spearman rho =-0.15 with a p=0.253).

DISCUSSION

The available sample comprised only men as alcohol
use is not very common among women in our culture.
Prevalence of hypomagnesaemia in our subjects is
consistent with similar findings from many studies that
reported a high rate of hypomagnesaemia in patients with
alcoholism.[1,2,6-11]  Stasiukyniene[5] reported 29.8%
prevalence of hypomagnesaemia in their subjects which is
comparable to our study. In a comparative study involving
50 patients with chronic alcoholism and healthy controls,
Ashalata et al.[8] observed a significantly low serum

Table 2: Association of serum magnesium with severity of delirium

DRS scores 24

Day 1 serum

magnesium Day 1 Day 3 Day 5
<1.6 mg% 3(25.0) 3(25.0) 0 (0)
21.6mg% 17 (35.4) 9(18.8) 4 (8.3)
Chi-square value, df 0.47,1 0.23,1 1.07,1
p-value 0.49 0.63 0.301

DRS=Delirium Rating Scale, df=degree of freedom

magnesium levels (mean 1.93+0.11 mg%) among alcohol
dependent subjects. Even though our study is in agreement
with the above study with regard to hypomagnesaemia,
we could not find a statistically significant reduction in
magnesium levels of alcohol dependent individuals, probably
due to the difference in methodology. The observed change
in magnesium level from day one to day five is in agreement
with De Marchi et al.[3] who reported a significant change
in mean serum magnesium levels from day one to day
four of abstinence. Similarly, in a comparative study, Prior
et al.[23] reported significant change in serum magnesium
level of alcoholics two weeks after abstinence. However,
those with higher DRS scores did not show a significant rise
in magnesium levels on day five compared to those with
lower scores. This may indicate the possibility of relationship
between severity of delirium and serum magnesium level.
A comparable observation was made by Borah et al.[19]
where a lower serum magnesium was seen in patients with
delirium tremens compared to those without.

Though the mean magnesium levels were found to be in
the normal range irrespective of the duration of abstinence,
duration of use, or DRS score, the increase in magnesium level
from day one to day five was found to be significant in these
groups. This is in agreement with another study that showed
a significant increase in serum magnesium level a few days
after abstinence.[24] Though a comparatively higher serum
magnesium was noticed in those with less than ten years of
alcohol abuse, no significant relationship was noticed between
serum magnesium and duration of alcohol use. Similar
observation was made by Enadle[6] in 100 chronic alcoholics
in withdrawal state. The same study reported no significant
difference in serum magnesium levels of patients with mild
or moderate withdrawal symptoms which is similar to our
observation. Previous researches recommended magnesium
therapy to correct hypomagnesaemia as it may reduce
severity of delirium tremens by reducing neuromuscular
excitability.[25,26] As results from this study and previous
studies indicate hypomagnesaemia in alcohol dependents, we
would suggest correction of serum magnesium level that may
help to reduce complications of alcohol withdrawal. As there

Table 3: Association of duration of abstinence, alcohol use, and severity of delirium with serum magnesium

Parameters Serum magnesium level (mg%) MeantSD Z value* p-value
Day 1 Day 5
Duration of abstinence
<48 hours 1.75+0.26 1.83+0.22 2.31 0.021
248 hours 1.73+0.21 1.83+0.22 2.26 0.024
Duration of alcohol use
<10 years 1.76+0.22 1.88+0.16 2.1 0.035
210 years 1.72+0.26 1.81+0.24 2.36 0.018
DRS score Day 1
<4 1.73+0.23 1.86+0.23 3.39 0.001
24 1.77£0.29 1.78+0.21 0.37 0.713
DRS score Day 5
<4 1.74£0.25 1.84+0.23 3.04 0.002
4 1.75+0.13 1.77+0.15 0.009 0.999

#Z values and the corresponding P values were calculated using Wilcoxon signed-rank test
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are no definite evidence of specific benefits of magnesium
therapy, more researches to be done to study its impact on
severity and course of delirium tremens.

Limitations

Sample size is small and this study was conducted at a tertiary
care centre. Hence, the results may not be generalised. No
comparison group was available.

Conclusion

A significant number of alcohol withdrawal patients show
hypomagnesaemia. There is a significant change in magnesium
level during abstinence except for those with higher delirium
scores which probably reflects the relationship between
serum magnesium level and severity of delirium. Correcting
serum magnesium levels may reduce the severity of delirium
tremens.
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