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ABSTRACT
Alcoholic and Nicotine dependence syndrome is as a cluster of physiological and psychological including
behavioral and cognitive phenomena in which the use of a substance takes on much higher priority for
individual than other behaviors that once had greater value. The major objective of this study is to compare and
assess the biochemical and haematological markers observed in patients with alcohol and nicotine dependent
syndrome in comparison to those with only alcohol dependent syndrome group. A total of 50 male patients with
alcohol and nicotine dependent syndrome were included. As a control group, 50 male patients with alcohol
dependent syndrome only and 25 male normal healthy volunteers also included. The liver function marker
enzymes and haematological parameters were analyzed. The hepato function markers including alanine
aminotransferases, aspartate aminotransferases, alkaline phosphatase and gamma glutamyl transferase were
significantly elevated in patients with both the syndrome, in comparison to patients with alcoholic dependence
syndrome and healthy controls. The haemoglobin, total RBC, polymorphonuclear cells were significantly
decreased in only alcoholic dependence syndrome group compared to controls and MCV and ESR were elevated
in patients with alcoholic and nicotine dependence syndrome. Not much variation is observed between patients
with alcoholic - nicotine dependence syndrome and alcoholic dependence syndrome only. The evidence of
changes in the biochemical and hematological parameters in patients were observed only on alcohol dependent
syndrome and clearly depicting that it acts as markers of alcoholism.
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estimated 400,000 deaths from tobacco and
100,000 deaths from alcoholism reported annually
and the role of tobacco in abstinent alcoholics is
also found [13].

INTRODUCTION
Alcohol based disorders are very closely associated
with several medical co-morbidities that adversely
affecting multi organs including hepatic,
neurological,
gastrointestinal,
cardiovascular,
reproductive systems etc [1,2]. Syndrome related to
alcohol and nicotine dependence is clinically
characterized by any three or more of the following
have been present together including craving, loss
of control on substance use, physiological
withdrawal state, evidence of tolerance,
preoccupation with substance use and persistent
substance use despite having medical or psychotic
morbidity [3].

Recently, newer biomarkers of alcoholism and
alcoholic liver disease related to multiorgan
dysfunction (MOD) to multiorgan failure (MOF)
were identified [18,19]. Globally, the analysis of
correlation found among biochemical and
haematological profile in persons with alcohol and
nicotine dependent syndrome. Thus, this study was
aimed to evaluate the biochemical and
haematological changes in patients with alcohol
and nicotine dependent syndrome in comparison to
patients with alcohol dependent syndrome alone.

The usage of alcohol is often associated with the
concomitant abuse of other addictive substances
including nicotine [4,5]. People who drink alcohol
often also smoke and vice versa. Several
mechanisms may contribute to concurrent alcohol
and tobacco use that include genes involved in
regulating certain brain chemical systems,
neurobiological mechanisms including cross
tolerance and cross sensitization to both drugs
[6,7]; conditioning mechanisms, in which cravings
for alcohol or nicotine are elicited by certain
environmental cues and psychosocial factors such
as personality characteristics and coexisting
psychiatric disorders [8-10]. The treatment
outcomes for patients addicted to both alcohol and
nicotine are generally worse than for people
addicted to only one drug and many treatment
providers do not promote smoking cessation during
alcoholism treatment. Recent findings suggested
that concurrent treatment for both addictions may
improve treatment outcomes.

MATERIALS AND METHODS
Patient profile: The subjects included in this
investigation were diagnosed primarily confirmed
by clinical psychiatrist based on the international
classification of mental and behavioural disorders,
diagnostic criteria for research of WHO [20].
Further this work was approved by institutional
research board and certified by institutional ethics
committee. The patients included in this study were
grouped into three
1. Group 1: Patients with alcohol dependence
syndrome (ADS) only
2. Group 2: Patients with alcohol dependence
syndrome (ADS) and nicotine dependence
syndrome (NDS)
3. Group 3: Control persons without any
syndrome (non smoker and non alcoholic)
In group 1 and 2, 50 patients confirmed to be fit for
the criteria each group and 25 control persons were
also included.

A strong association was observed between
alcoholism and tobacco consumption [11]. Among
alcohol consuming persons, the usage of tobacco
was found prevalent (80%) [12,13] and also found
that smokers have increased risk for developing
alcohol related disorders [14]; same like AIDS and
tuberculosis. Some studies highlighted that 80% of
alcohol consumers have smoking habit regularly
and the mortality rate get increases due to smoking
related disorders rather than alcohol related
diseases. It is also well analyzed and defined that
the tobacco and alcohol consumers have increased
risk in upper digestive tract and respiratory tract
carcinoma and also it was clearly stated that the
lung dysfunction is increased due to alcohol
consumption [15-17]. It was also suggested that
cigarette smoking and alcohol interact to cause
head and neck cancers [13].

Study area and criteria: The study was performed
in the Department of Biochemistry, Ponniah
Ramajayam Institute of Medical Sciences,
Kacheepuram. Patients with observable syndrome
of ADS + NDS and ADS alone were included and
patients with systemic illness including cancer,
inflammatory diseases, infections and nonalcoholic
dependent liver diseases were excluded. The
written informed consent was obtained from all the
participants after explaining the purpose, potential
risk and nature of study.
Samples and assay: Blood samples were collected
from all the participants including control groups
with and without EDTA for various hematological
and biochemical parameters respectively. All the
serum samples were impregnated to biochemical
assay including total protein [21], total albumin
[22], alanine amino transferase [23], aspartate
amino transferase [24], gaama glutamyl transferase

Mortality related to cigarette smoking and alcohol
consumption individually is very high, as an
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[24], total bilirubin [25], alkaline phosphotase [26],
urea [27] and creatinine [28] were assayed.
Hematological parameters including haemoglobin,
total RBC count, polymorphonuclear cells,
lymphocytes and other WBC cells, ESR, MCV.
All the biochemical reagents were purchased from
Roche diagnostics and performed on Biochemistry
auto analyzer (Logotech Pvt. Ltd, India). All the
data obtained are statistically analyzed using SPSS
package.

the case of serum bilirubin, moderate elevation was
observed in ADS group and heavy increase up to
1.9mg/dL was observed in most of the cases. The
other detailed description related to the biochemical
evaluation and its comparison are documented in
table 2.
The hemoglobin levels, RBC count and PMN were
reduced more among ADS-NDS group compared
to ADS alone. The eosinophils between control,
ADS and ADS+NDS group were determined and
the percentage of eosinophils increased in ADSNDS group. There were no significant differences
in any of the haematological parameters between
ADS and ADS+NDS group. MCV and ESR were
increased significantly. Hemoglobin, RBC count
and PMN cells were decreased significantly in
ADS groups compared to controls whereas the
ADS+NDS and control group, lymphocytes was
reduced significantly. Further it was noticed that
there were no significance in ADS-NDS group
compared to controls. The other parameters with its
reference value, increased and decreased status
were impregnated in table 3.

RESULTS
Demographic data: The average time of
dependence for alcohol and alcohol + nicotine was
17.5 years and 18.5 years respectively. The time of
alcohol consumption was categorized into low (10
and below 10 years), moderate (11 – 20 years) and
high (above 20 years) exposures. The detailed
description of consumption with appropriate years
was described in detail in table 1.
Biochemical parameters: No significant changes
found in the serum proteins and albumin in control
and ADS group but elevation was observed in both
serum protein and albumin in ADS+NDS cases. In
Table 1: Characterization of subjects – age and group
Characteristics
Control (n=25)
Age (mean±SD)
37±6.2
Alcohol dependence group
Low (10years and below)
Moderate (11 – 20 years)
High (above 20 years)
[Figure in parenthesis denoted percentages]

ADS alone (n=50)
47.3±11.12

ADS+NDS (n=50)
42.6±9.96

11 (22)
27 (54)
12 (24)

13 (26)
22 (44)
15 (30)

Table 2: Descriptive evaluation of biochemistry in ADS, ADS+NDS and control groups
Variables
Reference value Control (n=25)
ADS (n=50)
Total protein
6-8 g/dL
7.35 (6.8-7.9)
6.9 (6.7-7.1)
Total albumin
3.5-5.5 g/dL
4.75 (4.1-5.4)
4.95 (4.6-5.3)
Total bilirubin
<1 mg/dL
0.61 (0.32-0.9)
1.18 (0.41-1.96)
Alkaline amino transferase
0-40 IU/L
18 (16-20)
62.9 (32.5-93.4)
Aspartate amino transferase
7-40 IU/L
20 (17-23)
91.4 (43.6-139.2)
Gamma glutamyl transferase
0-50 IU/L
22.5 (12-33)
156.8 (62.1-251.6)
Alkaline phosphatase
50-160 U/L
92.5 (59-126)
90.8 (73-108.6)
Urea
20-40 mg/dL
29 (27-31)
23.4 (14.6-32.2)
Creatinine
0.6-1.3 mg/dL
1.0 (0.9-1.1)
0.76 (0.7-0.82)
Data are median (min-max); Groups are compared and p value <0.05 is taken statistical significant
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ADS+NDS (n=50)
7.6 (7.3-7.9)
4.9 (4.5-5.3)
1.15 (0.36-1.95)
60.5 (30.6-90.4)
77.9 (41.3-114.6)
152.5 (63.9-241.2)
90.7 (74-107.4)
17.7 (13.9-21.6)
0.83 (0.76-0.91)
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Table 3: Descriptive evaluation of haematological parameters in ADS, ADS+NDS and control groups
Variables
Reference value Control (n=25)
ADS (n=50)
ADS+NDS (n=50)
Hb gm%
13.5-17.5 (M)
13.9 (12.6-15.3)
12.3 (10.6-14.1)
10.8 (9.3-12.4)
12-16 (F)
RBC (X106 cells/ 4.3-5.7 (M)
5.05 (4.7-5.4)
4.35 (3.8-4.9)
4.1 (3.6-4.7)
cu.mm)
3.8-5.1 (F)
PMN %
4.5-11
62.6 (60.2-65.1)
51.3 (43.1-59.6)
50.5 (42.6-58.4)
Lymphocytes %
23-33
33 (32-34)
27 (23-31)
23.5 (20-27)
Neutrophils %
57-67
51.5 (35-68)
54.5 (53-56)
75 (57-93)
Eosinophils (%)
1-3
1.5 (0-3)
1.5 (3-4)
4.5 (3-6)
Monocytes (%)
3-7
5.5 (4-7)
3 (2-4)
2 (1-3)
Basophils (%)
0-1
0.5 (0-1)
0.5 (0-1)
0.5 (0-1)
ESR (mm/h)
<15mm/h (M)
12.5 (11-14)
8 (4-12)
7.5 (4-11)
<20mm/h (F)
MCV (fl)
80-100
90 (84-96)
97.5 (91-104)
106 (96-116)
Platelet (X103/ µl) 150-450
397.5 (359-436)
283.5 (241-326)
260.5 (211-310)
Data are median (min-max); Groups are compared and p value <0.05 is taken statistical significant
that any constructive intervention takes place.
There is evidence that some doctors may prescribe
doubtful appropriateness to problem drinking
patients, most obviously anti-depressants [32].

DISCUSSION
Alcoholism and smoking are the most serious
socioeconomic and health issues globally cause
biochemical, physiological and hematological
changes. The concentrations of alcohol verses
various health hazards depends on the variety of
factors including consumption, age, time of day,
diet, genetic predisposition and liver infections
[29]. But in this study, we concentrated much on
biochemical and hematological changes among the
subjects not sociodemographic analysis including
predisposing factors.

By this study, it have been experienced with a
strong desire or sense of compulsion to take the
substance, difficulties in controlling behavior
related to substance intake in terms of its onset,
termination or levels of use, analysis of psychophysiological during withdrawal symptoms,
evidence of tolerance ie, increasing the doses,
progressive motivation of alternative pleasures or
interests because of the substance use, increased
amount of time necessary to obtain or take the
substance or to recover from its effects, persisting
with substance use despite clear evidence of overtly
harmful consequences, such as harm to the internal
organs, depressive mood states or impairment of
cognitive functioning and narrowing of the
personal repertoire or patterns of substance use has
also been described as a characteristic feature, for
example, a tendency to drink alcoholic drinks in the
same way on weekdays and weekends regardless of
social constraints that determine appropriate
drinking behavior.

Alcohol problems, particularly in their early stages,
are not always easy to detect. The signs and
symptoms of alcohol problems often mimic those
of other conditions; patients may be resistant to
discussing their drinking and may not understand
the connections between their drinking and the
problems they are experiencing [30]. Thus a
prerequisite analysis done with the doctors
suggested that they are not much aware about the
analysis of stages of alcohol problems.
Some of the harm associated with alcohol arises
from acute intoxication, some from long-term
heavy consumption. There is a range of medical,
psychological and social problems associated with
alcohol dependence. All types of problems exist in
varying degrees of severity. Despite their
advantageous situation it has been a common
theme for many years that doctors often fail to
identify alcohol problems. In a study including six
hospitals, the false negative rate ranged from 2591% [31]. The same type of information also
collected in this study predicted to fail in collected
the degrees of severity. There is a failure to
anticipate alcohol problems and to ask about
alcohol in routine examinations. Where an alcohol
problem is identified it does not necessarily follow

Nicotine dependence is consistently associated with
increased neutrophil counts [33] leads to the risk
for coronary events [34] that contribute to ischemic
heart disease through the release of oxygen derived
free radicals, proteases and leukotrienes [35]. These
mediators can result in endothelial cell injury,
aggregation and activation of platelets. The
neutrophil count gets reduced after cessation of
smoking [36,37]. This study also supported the
same of increasing neutrophil count in most of the
cases. Alcohol and nicotine dependency also
produces hypercoagulable state that associated with
platelet activation and other changes in clotting
factors [38]. Enhanced viscosity is directly
34
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contributed by increased fibrinogen levels and
increased red cell mass [39]. This hyper
coagulation condition induced the release of
platelet factors that promote smooth muscle cell
migration leads to atherosclerosis [40]. Compared
to normal healthy controls, the platelet count also
reduced significantly.

detect the early stage of alcohol dependence for
better treatment to avoid multi organ dysfunction
(MOD) to multiorgan failure (MOF). However,
improved medical training is a very important
component of a better response to this major public
health problem. There is now in existence a large
body of knowledge on alcohol problems and
effective methods of treatment. There is a
consensus that new insights and interventions, both
psychosocial and pharmaco-therapeutic, can
contribute to an improved medical response to
alcohol problems and its dependency syndromes.

CONCLUSION
It was concluded that the absolute requirement of
biochemical and hematological parameters to
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