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ABSTRACT

OBJECTIVE: To evaluate the serum calcium and magnesium level in alcoholic population.

PATIENTS AND METHODS: This one year cross sectional study was conducted at tertiary care hospital and the
inclusion criteria of the study were the patient >20 years of age, either gender visited in ward or general outpatient
department had history of alcohol intake for > 3 years duration were recruited and enrolled in the study. All the
specific patients were evaluate for hypocalcemia and hypomagnesemia by taking 2 CC venous blood sample and sent
to laboratory for analysis. The frequency and percentages was calculated while the numerical statistics were used to
compute mean £SD.

RESULTS: During one year study period total fifty patients with alcohol intake were recruited, enrolled and evaluate
for the glycemic status. The mean £SD of age, serum calcium and magnesium for whole population was 39.93 + 6.75
years, 6.53+2.21 and 1.42+2.72. Out of fifty individuals 45 (90%) were males and 05 (10%) were females while
majority of the population belonged to urban areas 32 (64%). The hypocalcemia and hypomagnesemia was detected in
37 (74%) and 38 (76%) patients with statistical significance.

CONCLUSION: In alcoholic population, the raised BMI and GGT and contradictory decrease in serum calcium

(hypocalcemia) and magnesium level (hypomagnesemia). Thus, the estimation of serum calcium and serum
magnesium along with GGT and BMI may be useful indicator for clinical prognosis in alcoholic population.
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INTRODUCTION:

Alcoholism is the major dependences for people homeostasis of micro & macro elements in body
and responsible for morbidity and mortality and [1, 2]. The alcohol dependence syndrome [ADS]
its intake causes metabolic alterations & impairs is a group of physiological behavioral & cognitive



Serum Calcium and Magnesium Level in Alcoholic Population: The Clinical Experience at Tertiary Care Hospital

phenomenon in which the high priority is given to
alcohol intake than the other behaviors had great
value [3]. The reported prevalence of ADS is 21%
and 8.5% for males and females total population
while the rates reported to be higher in
psychiatrically ill individuals [4]. Bengal V, et al,
[5] and Das SK, et al [6] reported alcohol
dependence syndrome to be approximately 30-
35% & 6.6% in males and females population
while the other studies had shown to be around
15-50% [6-7]. ADS is the reversible causes for
psychiatry & medical morbidity with the well
known already mentioned harmful effects in the
publish literature [8]. ADS is a heterogeneous
disorder and observed the various drinking
patterns in different cultures and also considered
as polygenic, multifactorial disorder [9]. The
measures have been taken regarding the pattern of
alcohol drinking, family burden, personality
profiles and psychopathology, socialism and
vulnerability markers [10]. In India the substance
dependence for alcohol and opiates shown to be
22%, opium 0.5%, cannabis 3.2% and heroin
0.3% [5]. Chronic alcoholism is the most
psychoactive substance and is a major public
health issue and leads to toxicity and various
complications and also associated with several
degenerative & inflammatory processes in the
nervous system [11]. The disturbance in serum
calcium &  magnesium ie.  decreases
(hypocalcaemia & hypomagnesemia) has an
inverse association to alcohol concentration in
alcoholic individuals and responsible for clinical
conditions like musculoskeletal disorders and
malnutrition [12, 13]. No previous association was
explored in our population despite of alcoholic
patients flow in our hospital, thus this study is
intended to evaluate the prevalence of
hypocalcemia & hypomagnesemia in alcoholic
individuals population visited at our hospital so
that early nutritional measures can be
accomplished to save the patients from life
threatening  complications  associated  with
deficiency of these minerals.
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PATIENTS AND METHODS: This one year
cross sectional study was conducted at tertiary
care hospital and the inclusion criteria of the study
were the patient >20 years of age, either gender
visited in ward or general outpatient department
had history of alcohol intake for >3 years duration
were recruited and enrolled in the study while the
exclusion criteria of the study were the patients
with history of hypo / hyper parathyroidism,
chronic renal failure, malabsorption syndrome,
osteoporosis, the patients already on diuretics,
vitamin D, calcium and magnesium supplements,
malignancy and pregnant & lactating ladies. After
informed consent all the patients had detail
clinical history, relevant clinical examination and
along with baseline investigations advised the
specific investigations accordingly. All the
specific patients were evaluate for hypocalcemia
and hypomagnesemia by taking 2 CC venous
blood sample and sent to laboratory for analysis.
The hypomagnesemia and hypocalcemia was
labeled when serum magnesium and serum
calcium level was < 1.8 mg/dL and <8 mg/dL.
During the study period the state of confidence of
all subjects were maintained and the financial
compensation of the study were paid by the
collaboration of whole research team. The data
saved on predesigned proforma & kept secure
while analyzed in SPSS version 16 to calculate the
mean + SD (quantitative variables) and
frequencies and  percentages  (qualitative
variables).

RESULTS: During one year study period total
fifty patients with alcohol intake were recruited,
enrolled and evaluate for the glycemic status. The
mean =SD of age, serum calcium and magnesium
for whole population was 39.93 + 6.75 years,
6.53+£2.21 and 1.42+2.72. Out of fifty individuals
45 (90%) were males and 05 (10%) were females
while majority of the population belonged to
urban areas 32 (64%). The cross tabulation for
age, gender, duration of alcoholism, hypocalcemia
and hypomagnesemia are presented in Table 1-7
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TABLE 1: THE DISTRIBUTION FOR AGE AND GENDER

GENDER
Male Female Total
AGE (yrs) 6 0 6
20-29
13.3% .0% 12.0%
16 2 18
30-39
35.6% 40.0% 36.0%
7 1 8
30-39
15.6% 20.0% 16.0%
8 1 9
40-49
17.8% 20.0% 18.0%
8 1 9
50+
17.8% 20.0% 18.0%
45 5 50
Total
100.0% 100.0% 100.0%
TABLE 2: THE DISTRIBUTION FOR GENDER AND DURATION OF ALCOHOLISM
GENDER
Male Female Total
Duration (yrs) 25 0 25
3-4
55.6% .0% 50.0%
15 5 20
4-5
33.3% 100.0% 40.0%
5 0 5
>5
11.1% .0% 10.0%
45 5 50
Total
100.0% 100.0% 100.0%
*P-value: 0.01
TABLE 3: THE DISTRIBUTION FOR GENDER AND HYPOCALCEMIA
HYPOCALCEMIA
Yes No Total
GENDER 35 10 45
Male
94.6% 76.9% 90.0%
2 3 5
Female
5.4% 23.1% 10.0%
37 13 50
Total
100.0% 100.0% 100.0%
P-value: 0.05
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TABLE 4: THE DISTRIBUTION FOR GENDER AND HYPOMAGNESEMIA

HYPOMAGNESEMIA
Yes No Total
GENDER 36 9 45
Male
94.7% 75.0% 90.0%
2 3 5
Female
5.3% 25.0% 10.0%
38 12 50
Total
100.0% 100.0% 100.0%
P-value: 0.04

TABLE 5: THE DISTRIBUTION FOR DURATION OF ALCOHOLISM AND HYPOCALCEMIA

HYPOCALCEMIA

Yes No Total
DURATION (yrs) 20 5 25
3-4
54.1% 38.5% 50.0%
13 7 20
4-5
35.1% 53.8% 40.0%
4 1 5
>5
10.8% 7.7% 10.0%
37 13 50
Total
100.0% 100.0% 100.0%

P-value: 0.49

TABLE 6: THE DISTRIBUTION FOR DURATION OF ALCOHOLISM AND HYPOMAGNESEMIA

HYPOMAGNESEMIA

Yes No Total
DURATION (yrs) 22 3 25
3-4
57.9% 25.0% 50.0%
13 7 20
4-5
34.2% 58.3% 40.0%
3 2 5
>5
7.9% 16.7% 10.0%
38 12 50
Total
100.0% 100.0% 100.0%

P-value: 0.13
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TABLE 7: THE HYPOMAGNESEMIA AND HYPOCALCEMIA IN ALCOHOLIC PATIENTS

HYPOMAGNESEMIA
Yes No Total

HYPOCALCEMIA Yes 32 5 37
84.2% 41.7% 74.0%

No 6 7 13
15.8% 58.3% 26.0%

Total 38 12 50
100.0% 100.0% 100.0%

P-value: 0.003

DISCUSSION: Alcohol consumption leads to
alterations in cell functions and antioxidant
system, in current series it was evident that the
serum calcium and magnesium was reduced in
alcoholic patients while the gamma glutamyl
transferase (GGT) and BMI were increased than
normal in alcoholic patients [14-16]. Patients with
alcoholic liver disease may have low levels of
calcium and has been found to increase calcium
excretion; moreover the patients with liver
cirrhosis have decrease calcium absorption of
vitamin D while if alcoholic patients has
malabsorption of fat, the calcium in the intestinal
lumen may leads to formation of insoluble soaps
and preventing intestinal absorption [17]. The
long-term alcohol consumption can impair bone
growth and bone tissue replacement (called as
remodeling), causes decreased bone density and
increased fracture risk through many hormones,
cell types and growth factors that regulate bone
and mineral metabolism. The alcohol consumption
during adult life decreases bulk bone mass and
causes weak adult bones which are more
vulnerable to fracture. The alcohol consumption
can also disrupt the balance between the
remodeling of the bone tissue and erosions
contributing in the pathogenesis of alcoholic bone
disease. The imbalance is due to alcohol related
osteoblasts inhibition, specialized cells which
stored new bone while the former evidence found
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that reduce alcohol drinking may reduce the risk
of postmenopausal woman bone fractures [18-20].
The alcohol associated increase in BMI observed
in present study and this might be due to increased
fat or fat free mass & composition of body being
affected by growth patterns, ethnicity, cultural
behavioral patterns & Socio-economical status
[21]. The reduction in adipose tissue in chronic
alcoholic population who continue to drink is
might be due to inadequate nutritional intake [22].
The GGT is an enzyme induced by alcohol and its
serum levels also raise in response to
hepatocellular injury and characterizes as marker
for chronic, long-term misuse of drug (alcohol).
Former evidence found that serum GGT activity is
useful in evaluation of alcohol liver disease.
However, Krastev Z, et. Al [23] did not observed
any association between severity of liver injury
and the extent of gamma GT rises during follow
up period while some other studies reported as
moderate specificity and sensitive & most
common marker of chronic alcohol consumption
and seem to describe more intense vulnerability to
chronic alcohol liver disease [24].

The gamma GT rises rapidly due to heavy alcohol
usage and with abstinence from alcohol it returns
back to normal most rapidly [25].
Hypomagnesemia was the most common
electrolyte disturbance observed in 29% alcoholic
population and also most common electrolyte
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abnormality detected in alcoholic individuals
based on different pathophysiologic processes
[26]. Hypomagnesemic subjects frequently had
different electrolytes and acid base abnormalities
such as, hypokalemia, hypocalcemia,
hypophosphatemia & respiratory alkalosis as
compared to normomagnesemic individuals and
serves as an important risk factor for progression
of fatty liver to steato-hepatitis and fibrosis [27,
28].

CONCLUSION:

In the present study, a total of fifty subjects were
studied for serum calcium and magnesium status,
it has been concluded that increase in BMI and
GGT in alcoholics and contradictory there is
significant decrease in serum calcium and
magnesium level. Therefore, the estimation of
serum calcium and serum magnesium along with
GGT and BMI may be useful indicator for clinical
prognosis in alcoholic population.
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