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of' OPEN ACCESS ABSTRACT
Background: Delirium tremens (DT) is a life-threatening complication of alcohol
Corresponding Author: withdrawal syndrome (AWS) that requires early identification and management.

Limited data exist from northern Kerala regarding the prevalence and clinical
correlates of DT in hospitalized patients with AWS.

Objectives: To determine the prevalence of delirium tremens in patients with
alcohol withdrawal and to identify factors significantly associated with its
development.

Methods: This cross-sectional study included 100 inpatients diagnosed with AWS
) at Government Medical College, Kannur, over one year (January—December 2024).
Received: 17-09-2025 Data were collected using a semi-structured proforma and the Clinical Institute
Accepted: 05-10-2025 Withdrawal Assessment for Alcohol-Revised (CIWA-Ar) scale. The diagnosis of
Available online: 26-10-2025 DT was based on DSM-5-TR criteria. Statistical analysis included chi-square and
Fisher’s exact tests, with statistical significance set at p < 0.05.

Results: Delirium tremens occurred in 19% of patients, most commonly on the
third day of abstinence. Significant associations were found between DT and past
history of DT (p=0.028), withdrawal seizures (p=0.001), hypokalemia (p=0.032),
thrombocytopenia (p<0.001), earlier age at drinking initiation (p=0.023), higher
CIWA-Ar scores (p<0.001), and elevated pulse rate (p<<0.001). Sociodemographic
variables and medical comorbidities showed no significant association with DT.
Conclusion: DT remains a significant complication among patients with AWS,
with identifiable clinical and laboratory predictors. Early detection of these risk
factors is crucial for targeted intervention and improved outcomes. Further studies
with larger samples and age and gender adjusted controls are warranted to establish
causal relationships.
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INTRODUCTION:

Alcohol use is a widespread social and public health issue, with far-reaching effects across physical, psychological, and
economic domains. Excessive or prolonged alcohol use is associated with significant harm, particularly to the brain and
other major organs [1]. In India, alcohol is the most commonly used psychoactive substance after tobacco, with a reported
prevalence of 21.4%. However, consumption rates vary widely across states [2]. There is an estimated 4% prevalence of
alcohol dependence in the general population.

Chronic alcohol use is linked to multisystem organ damage and is a key contributor to hospital admissions. One of the most
critical complications is Alcohol Withdrawal Syndrome (AWS), which can range from mild symptoms such as anxiety,
tremors, and insomnia to severe and life-threatening conditions like withdrawal seizures and Delirium Tremens (DT) [3.4].
DT represents the most severe manifestation of AWS, typically emerging 48 to 72 hours after cessation of alcohol intake.
It is characterized by confusion, hallucinations, autonomic instability, and in some cases, seizures [5,6]. If left untreated,
DT carries a mortality rate of up to 20%, though early recognition and benzodiazepine therapy can reduce this risk to below
1% [7].

Several risk factors increase the likelihood of severe withdrawal, including older age, high levels of recent alcohol
consumption, a history of withdrawal seizures or DT, liver dysfunction, and concurrent medical illnesses [5]. Identifying
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these risk factors early is crucial for effective intervention and prevention of complications. Timely assessment using
clinical tools, such as the Clinical Institute Withdrawal Assessment for Alcohol-Revised (CIWA-Ar), aids in monitoring
symptom severity [8]. However, ongoing research aims to identify reliable biological markers to enhance diagnostic
accuracy and guide treatment. Recognizing patients at high risk for complicated AWS allows for proactive management,
reducing morbidity, preventing premature discharges, and ultimately improving patient outcomes [7].

Objectives:
1. To determine the prevalence of delirium tremens in alcohol withdrawal subjects
2. To study the factors associated with delirium tremens in alcohol withdrawal syndrome.

Methodology:

This cross-sectional study was conducted in the Department of Psychiatry, Government Medical College, Kannur, over a
period of one year, from January 1, 2024, to December 31, 2024. The study included 100 inpatients aged 18 to 65 years
who developed alcohol withdrawal symptoms during admission and provided informed consent. Patients were selected
using consecutive sampling. Inclusion criteria required participants to be cooperative and medically stable for mental status
evaluation. Patients with intellectual disability, comorbid psychiatric illnesses (excluding substance use disorders), other
organic brain syndromes, or cases lacking reliable clinical information were excluded.

Data were collected using a semi-structured socio-demographic and clinical proforma, which included variables such as
age, gender, educational status, medical history, pattern of substance use, relevant laboratory investigations, and comorbid
conditions. The severity of alcohol withdrawal was assessed using the Clinical Institute Withdrawal Assessment for
Alcohol-Revised (CIWA-Ar), a validated 10-item scale that requires minimal patient cooperation. CIWA-Ar scores <8
indicated mild withdrawal, scores between 9 and 15 indicated moderate withdrawal, and scores >15 reflected severe
withdrawal symptoms, including a higher risk of seizures and delirium tremens [9].

All inpatients presenting with alcohol withdrawal across various departments were referred to psychiatry for evaluation.
Patients meeting eligibility criteria were enrolled after obtaining ethical clearance from the institutional research and ethics
committees and after securing written informed consent from the patient and/or a bystander. Alcohol withdrawal state was
diagnosed based on ICD-10 criteria, while alcohol withdrawal delirium was diagnosed as per DSM-5-TR criteria, which
include disturbances in attention and cognition developing over a short period, fluctuating in severity, and not better
explained by another neurocognitive disorder. The diagnosis was confirmed by a consultant psychiatrist.

Statistical analysis was performed using IBM SPSS Statistics, Version 26. Descriptive statistics were used to summarize
the data, with means and standard deviations reported for continuous variables and frequencies and percentages for
categorical variables. The prevalence of delirium tremens was calculated using frequency and percentage distributions.
Associations between categorical variables were assessed using the chi-square test when expected cell frequencies were
adequate, and Fisher’s exact test was applied when frequencies were below 5. For larger contingency tables (e.g., 2x3 or
3x3), the Freeman-Halton extension of Fisher’s exact test was used. A p-value <0.05 was considered statistically
significant, and all analyses were conducted at a 95% confidence interval.

Participation in the study was voluntary, and informed consent was obtained from all patients or their caregivers. Refusal
to participate did not affect treatment in any way. All data were anonymized and treated confidentially. No financial
incentives or external funding were involved; all research expenses were borne by the investigator.

Results:
Table 1. Socio-demographic Characteristics of Participants (N=100)

Variable Category Frequency

Gender Male 96
Female 4

Marital Status Married 73
Unmarried 18
Separated 6
Widow/Widower 3

Residence Rural 90
Urban 10

Co-existing Infection Present 28
Absent 72

The study population predominantly consisted of males (96%), reflecting the higher prevalence of alcohol dependence
among men in the region. Most participants were married (73%), suggesting a stable marital status despite substance use.
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A large majority (90%) lived in rural areas, indicating potential geographic or socio-economic factors influencing alcohol
use and severity of withdrawal . Co-existing infections were present in 28% of the participants, highlighting an important
clinical consideration as infections can precipitate withdrawal and complicate it's management and outcomes.(Table 1)

Table 2. Clinical Characteristics of Participants (N=100)

Variable Category Frequency (%)
Family History of ADS Present 59

Absent 41
Past History of Delirium Tremens Present 23

Absent 77
Past History of Withdrawal Seizures Present 24

Absent 76
Mean Age of Drinking Initiation 28.08 years
Mean Duration of Drinking 17.86 years
Mean CIWA-Ar Score 11.54

More than half of the participants (59%) had a family history of alcohol dependence syndrome (ADS), implying a genetic
or familial predisposition to alcohol use disorders. A notable proportion had prior episodes of severe withdrawal
complications: 23% had a past history of delirium tremens and 24% had experienced withdrawal seizures, underlining the
chronicity and severity of alcohol dependence in this sample.

The mean age at drinking initiation was approximately 28 years, with an average drinking duration close to 18 years,
reflecting long-term alcohol use prior to hospitalization. The mean CIWA-Ar score of 11.54 indicates that, on average,

participants experienced moderate severity of alcohol withdrawal symptoms, necessitating careful clinical monitoring.

Table 3. Significant Associations with Development of Delirium Tremens

Variable Category DT DT p- Effect Size (Cramer's
Absent Present value V)

Past History of Delirium Tremens | No 66 11 0.028 0.220
Yes 15 8

Past History of Withdrawal | No 67 9 0.001 0.325

Seizures Yes 14 10

Potassium Level > 3.5 mEg/L 59 9 0.032 0.214
<3.5mEqg/L 22 10

Platelet Count > 1.5 lakh/mm?® | 62 4 <0.001 | 0.460
< 1.5 lakh/mm? | 19 15

Age at Initiation of Drinking > 35 years 49 6 0.023 0.228
< 35 years 32 13

CIWA-Ar Score Minimal 37 0 <0.001 | 0.518
Moderate 34 7
Severe 10 12

Pulse Rate on Admission < 100 | 80 12 <0.001 | 0.515
beats/min
> 100 | 1 7
beats/min

P value < 0.05 was considered statistically significant.

Table 3 highlights factors that showed statistically significant associations with the development of delirium tremens (DT).
Participants with a past history of delirium tremens were more likely to develop DT during the study, with 8 out of 23
patients with such a history developing DT, compared to 11 out of 77 without this history (p = 0.028, Cramer’s V = 0.220).
Similarly, past history of withdrawal seizures was strongly associated with DT, where 10 out of 24 participants with
seizures developed DT compared to 9 out of 76 without seizures (p = 0.001, Cramer’s V = 0.325).

Biochemical parameters such as potassium levels also showed a significant association: 10 of 32 participants with
potassium levels below 3.5 mEq/L developed DT compared to 9 of 68 with normal potassium levels (p = 0.032, Cramer’s
V = 0.214). Platelet count was markedly associated, with 15 of 34 participants having counts below 1.5 lakh/mm?
developing DT, while only 4 of 66 participants with higher platelet counts developed DT (p < 0.001, Cramer’s V = 0.460).
Age at initiation of drinking was statistically significant; 13 of 45 participants who started drinking at or before 35 years
developed DT, compared to 6 of 55 who started after 35 years (p = 0.023, Cramer’s V = (0.228).
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Severity of withdrawal symptoms measured by CIWA-Ar score had a highly statistically significant association with DT:
none of the 37 participants with minimal scores developed DT, while 7 of 41 with moderate scores and 12 of 22 with severe
scores developed DT (p < 0.001, Cramer’s V = 0.518). Finally, pulse rate on admission was also strongly linked with DT;
among participants with pulse rate >100 beats/min, 7 out of 8 developed DT, whereas only 12 out of 92 participants with
pulse rate below 100 developed DT (p < 0.001, Cramer’s V = 0.515).

Discussion:

This cross-sectional study included 100 patients in alcohol withdrawal admitted at Government Medical College, Kannur
to examine the prevalence and factors associated with delirium tremens (DT). The mean age of participants was 50.22
years, with over half aged 50—65 years, consistent with studies by Mennecier et al. and Khan et al. reporting mean ages of
47.6 and 51 years, respectively [10,11]. While some studies have associated age over 55 with DT [12,13], this was not
observed here. Males constituted 96% of participants, mirroring similar findings in other research [14,15]. Most were
married (73%) and from rural areas (90%), reflecting regional demographics.

The mean age at drinking initiation was 28.08 years with an average duration of 17.86 years, similar to Bakhla et al.'s
findings of 21.63 years onset and 6.49 years dependence [16]. Substance use other than alcohol, including nicotine (41%)
and cannabis (5%), did not reach dependence and showed no significant association with DT, contrary to some reports
[17,18]. Comorbid medical conditions were present in 66%, including alcoholic liver disease in 20%; however, no
significant correlation with DT was found, possibly due to limited sample size, although other studies suggest otherwise
[3,19,20].

A family history of alcohol dependence was reported by 59% but was not linked to DT here, differing from literature that
notes a positive association [20,21]. Past delirium tremens (23%) and withdrawal seizures were significantly associated
with DT, consistent with previous research [7,18,23,24]. The incidence of DT was 19%, occurring mainly on the third day
after cessation, lower than some global studies [7,24,25] but higher than others [12,17]. Withdrawal seizures were observed
in 11%, mostly on the second day, comparable to prior findings [24-26].

Hypokalemia was present in 32%, supporting associations between low potassium and DT reported in literature
[12,18,20,26]. Thrombocytopenia was noted in 34%, with platelet count significantly related to DT, as seen in other studies
[18,25]. Parameters like bicarbonate and creatinine were not evaluated but have been linked to DT elsewhere [26].

The mean CIWA-Ar score was 11.54, with 41% showing moderate and 22% severe withdrawal severity, paralleling Malik
et al. and Bakhla et al. [16,27]. The CIWA-Ar score was a strong predictor of DT (p<0.001), supporting findings by
Salottolo et al. and Schuckit et al. that scores above 10 or 15 increase DT risk [12,18,28,29]. Pulse rate over 100 beats/min
was significantly associated with DT (p<0.001), consistent with other reports [7,18]. Most subjects had an MCV over 80
fL (93%), but none exceeded normal ranges, differing from studies linking high MCV with DT risk [30].

Conclusion:

Delirium tremens occurred in 19% of patients with alcohol withdrawal, typically around the third day of abstinence.
Significant associations were found with past history of DT and withdrawal seizures, low potassium and platelet counts,
younger age at drinking initiation, higher CIWA-Ar scores, and elevated pulse rate. Sociodemographic factors and medical
comorbidities showed no significant link. These results highlight the need for careful assessment to identify patients at risk
of DT for timely management. Larger studies are needed to confirm these findings.

STRENGTHS OF STUDY

The use of CIWA -Ar scale ensures standardized objective assessment of withdrawal severity, strengthening the reliability
and validity of the results.

The study evaluates multiple sociodemographic and clinical factors associated with delirium tremens contributing to better
early identification.

LIMITATIONS
Small sample size and cross sectional study design couldn't determine causal relationship between variables.
Effect of other substances of abuse on study findings cannot be completely ruled out.
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