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ABSTRACT 

Background: Non-traumatic altered sensorium (NTAS) is a critical condition with diverse etiologies, presenting 

significant diagnostic and therapeutic challenges, particularly in resource-limited settings. 

Objective: To evaluate the clinical features, etiologies, drug utilization patterns, and treatment outcomes of NTAS in a 

tertiary care hospital. 

Methods: This six-month prospective observational study at Teerthanker Mahaveer Hospital, Moradabad, India, enrolled 

272 patients aged >18 years with NTAS lasting >4 hours, excluding those with transient unresponsiveness or pre-existing 

cognitive disorders. Data on demographics, clinical characteristics, diagnostic investigations, etiologies, and outcomes 

were analyzed. 

Results: The cohort (52.2% male, 47.8% female; 60% urban, 40% rural) was primarily aged 18–45 years. Metabolic 

disorders were the most common etiology, followed by infections, CNS disorders, and drug-induced causes. Sepsis 

presented severe symptoms (85% confusion, 70% lethargy), while metabolic and drug-induced cases were milder. Blood 

glucose testing (77.2%) and neuroimaging (CT: 47.8%, MRI: 43.4%) were frequent, but EEG use was low (6.6%). 

Polypharmacy was prevalent (40.07% on 4–6 drugs), increasing adverse drug reaction risks. Recovery rates were highest 

for withdrawal cases (98%) and lowest for sepsis (50% recovery, 30% mortality). 

Conclusion: Effective NTAS management requires early diagnosis, etiology-specific treatments, and pharmacovigilance. 

Limited EEG use and high polypharmacy underscore the need for enhanced diagnostics and rational prescribing to improve 

outcomes in resource-constrained settings. 
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1. INTRODUCTION 

 

Non-traumatic altered sensorium (NTAS) is a critical clinical condition characterized by impaired consciousness, 

cognition, or awareness, often serving as a sentinel sign of severe underlying pathologies. Unlike traumatic causes, NTAS 

arises from metabolic, infectious, neurological, or pharmacological etiologies, presenting significant diagnostic and 
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therapeutic challenges in emergency departments (EDs), intensive care units (ICUs), and general medical wards [1]. The 

condition manifests as a spectrum of symptoms ranging from mild disorientation to profound coma, with clinical 

presentations varying based on the underlying cause [2]. Approximately 5–10% of adult ED visits involve altered mental 

status (AMS), with NTAS being a major contributor, particularly in older adults where inpatient delirium affects 10–23% 

of general medical admissions, 15–50% of postoperative patients, and up to 85% of ICU patients [3]. These figures 

underscore the significant morbidity and mortality associated with NTAS, with studies reporting a mortality rate of 

approximately 10% in hospitalized patients [4]. 

 

The etiology of NTAS is multifactorial, involving metabolic disturbances (e.g., hypoglycemia, hyponatremia, hepatic or 

uremic encephalopathy), central nervous system (CNS) infections (e.g., meningitis, encephalitis), stroke, sepsis, and drug-

induced conditions such as alcohol withdrawal or overdose [5]. These causes disrupt normal brain function through 

mechanisms like neurotransmitter imbalance, toxic accumulation, hypoxia, ischemia, or inflammation, leading to impaired 

arousal and consciousness [6]. Risk factors include advanced age, comorbidities (e.g., diabetes mellitus, hypertension, renal 

or hepatic disease), polypharmacy, and environmental factors such as sleep deprivation or ICU stays [7]. The diagnostic 

approach to NTAS is complex due to its non-specific presentation, requiring a combination of clinical history, physical 

examination, laboratory tests (e.g., complete blood count, electrolytes, glucose), neuroimaging (e.g., CT, MRI), and 

specialized tests like electroencephalography (EEG) or lumbar puncture [8]. Challenges such as overlapping etiologies, 

time constraints, and limited access to advanced diagnostics in resource-constrained settings further complicate timely and 

accurate diagnosis [9]. 

 

Pharmacological agents play a dual role in NTAS, both as potential contributors and therapeutic tools. Medications such 

as benzodiazepines, antipsychotics, opioids, and corticosteroids can precipitate NTAS through CNS depression, 

anticholinergic effects, or serotonin syndrome, particularly in the elderly or those with polypharmacy [10]. Conversely, 

targeted pharmacological interventions, such as dextrose for hypoglycemia or antibiotics for infections, are critical for 

addressing underlying causes [11]. Non-pharmacological strategies, including environmental modifications and cognitive 

stimulation, also play a vital role in managing and preventing NTAS, particularly in delirium cases [12]. The high 

prevalence of polypharmacy and drug-drug interactions (DDIs) in NTAS patients necessitates robust 

pharmacoepidemiological surveillance to optimize therapeutic outcomes and minimize adverse drug reactions (ADRs) 

[13]. 

 

This study aims to investigate the clinical features, etiologies, drug utilization patterns, and treatment outcomes of NTAS 

in a tertiary care hospital setting. By analyzing demographic profiles, clinical presentations, and pharmacological 

interventions, the research seeks to address gaps in the literature, particularly in resource-limited settings, and contribute 

to evidence-based clinical guidelines for NTAS management. The findings are expected to enhance early diagnosis, rational 

prescribing, and multidisciplinary care, ultimately improving patient outcomes and reducing the healthcare burden 

associated with this complex condition. 

 

2. METHODOLOGY  

 

This prospective, observational study was conducted over a six-month period in the General Medicine Department at 

Teerthanker Mahaveer Hospital, a tertiary care facility located at Bagarpur, Delhi Road, Moradabad, 244001. A systematic 

protocol was followed to obtain approval from the Institutional Ethical Committee, with all required documents submitted. 

The study received approval from the Institutional Ethical Committee (TMU/IEC/2024-25/ PG/ 012). 

 

The study includes patients over 18 years of age presenting with altered sensorium lasting more than 4 hours due to non-

traumatic causes, who are willing to participate and available for follow-up at the study facility. Patients with transient 

unresponsiveness due to syncope or hysteria, severe cognitive impairment, or pre-existing cognitive disorders such as 

Parkinson’s disease are excluded from the study. 

 

3. RESULT AND DISCUSSION 

 

The study evaluated the clinical features, causes, and management of non-traumatic altered sensorium in 272 patients at a 

tertiary care hospital. The following sections present the key findings based on demographic distribution, clinical 

characteristics, diagnostic investigations, etiological factors, treatment outcomes, hospital stay, and medication usage.  

 

3.1 Demographic Distribution  

The demographic profile of the 272 patients revealed a balanced distribution across urban and rural settings, marital status, 

and gender, with slight variations across age groups. The majority of patients were aged 18–45 years, with consistent 

proportions of urban (60%) and rural (40%) residency across most age groups. Most patients were married (69.9%), and 

the gender distribution was nearly equal (52.2% male, 47.8% female).  
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                                                Table 1 Demographic distribution 

Age 

Group 

(Years) 

No. of 

Patients 

(n) 

Urban (n, 

%) 

Rural (n, 

%) 

Married 

(n, %) 

Unmarried 

(n, %) 

Male (n, 

%) 

Female 

18–30 72 43(59.7) 29(40.3) 50(69.4) 22(30.6) 39(54.2) 33(25.38) 

31–45 90 54(60) 36(40) 63(70) 27(30.6) 51(56.7) 39(30) 

46–60 55 33(60) 22(40) 39(70) 16(29.1) 23(41.8) 32(32) 

61–75 55 33(60) 22(40) 38(69.1) 17(30.9) 29(52.7) 26(20) 

Total 272 163(59.9) 109(40) 190(69.9) 82(30.1) 142(52.2) 130(47.8) 

 

3.2 Clinical Characteristics  

Clinical features varied significantly by disease category, with metabolic, infectious, CNS-related, and drug-induced causes 

showing distinct patterns in systolic blood pressure (BP), heart rate, and neurological symptoms (confusion and lethargy).  

                                                

Table 2 Clinical characteristics 

Disease 

Category 
Specific Disease 

Mean Systolic BP ± 

SD 

Mean Heart Rate ± 

SD 

% with 

Confusion 
% with Lethargy 

Metabolic Diabetes Mellitus 140 ± 20 92 ± 10 65% 50% 

Metabolic Thyroid Disorder 135 ± 18 88 ± 8 55% 40% 

Metabolic 
Electrolyte 

Imbalance 
130 ± 22 100 ± 12 70% 60% 

Infectious CNS Infection 125 ± 25 102 ± 14 75% 65% 

Infectious Wound Infection 138 ± 17 86 ± 9 40% 30% 

Infectious Sepsis 110 ± 30 110 ± 20 85% 70% 

CNS Causes Stroke 145 ± 25 90 ± 10 80% 75% 

CNS Causes Seizure 140 ± 15 85 ± 7 50% 40% 

Drug-induced Overdose 118 ± 20 105 ± 18 60% 55% 

Drug-induced Withdrawal 130 ± 15 95 ± 10 55% 45% 

 

 
Figure 2 Confusion and Lethargy by Specific Disease 
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Figure 3 Mean Heart rate across disease characteristics 

 

 
Figure 4 Mean Systolic BP across disease categories 

3.3 Diagnostic Investigations  

Diagnostic investigations were performed to identify the underlying causes of altered sensorium, with blood glucose testing 

being the most common.  

Table 3 Diagnostic investigations 

Investigation Number of Patients 

CT Brain 130 

MRI Brain 118 

Blood Glucose 210 

LFT 150 

RFT 170 

EEG 18 

ABG 163 
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Figure 5 Diagnostic investigation performed 

 

3.4 Etiology and Clinical Outcomes  

The Glasgow Coma Scale (GCS) scores, hospital stay durations, recovery rate and LAMA varied by etiology, reflecting 

differences in severity and treatment complexity. 

 

Table 5 Etiology and clinical outcomes 

Etiology GCS Score (Mean ± 

SD) 

Average 

Hospital Stay 

(Days) 

Recovery Rate 

(%) 

LAMA 

(%) 

Death Rate 

(%) 

Diabetes Mellitus 10 ± 2 4.2 85 5 5 

Thyroid Disorder 9 ± 2 3.8 95 2 0 

Electrolyte Imbalance 7 ± 2 5.1 90 8 0 

CNS Infection 8 ± 2 6 60 3 20 

Wound Infection 7 ± 2 4 80 7 8 

Sepsis 8 ± 2 6.8 50 2 30 

Stroke 6 ± 2 5.5 65 1 23 

Seizure 5 ± 2 7.1 90 0 0 

Overdose 7 ± 2 3.5 92 0 0 

Withdrawal 13 ± 1 4.5 98 0 0 

 

 
Figure 6 Recovery rate 
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3.5. Polypharmacy  

Polypharmacy was prevalent, with most patients receiving multiple medications.  

 

Table 6 Polypharmacy 

No. of Drugs per 

Patient 
Number of Patients % of Total 

1–3 82 30.15 

4–6 109 40.07 

7–10 54 19.85 

>10 27 9.93 

 

3.6 Pattern of Drug Usage  

Drug usage patterns highlighted the reliance on antibiotics and antihypertensives, with varying durations of treatment.  

 

Table 7 Pattern of drug use 

Disease Category Specific Disease Drug Class Used Common Drugs Used 

Metabolic 

Diabetes Mellitus Antidiabetics Insulin, Metformin 

Thyroid Disorder Thyroid Hormones Levothyroxine 

Electrolyte Imbalance Electrolyte Replacement Sodium/Potassium chloride 

Infectious 

CNS Infection Antibiotics Ceftriaxone, Meropenem 

Wound Infection Antibiotics Ceftriaxone, Meropenem 

Sepsis IV Antibiotics Meropenem, Piperacillin-Tazobactam 

CNS Causes 
Stroke Antiplatelets Aspirin, Clopidogrel 

Seizure Antiepileptics Phenytoin, Levetiracetam 

Drug-induced 
Alcohol Overdose Antidotes Disulfiram, Thiamine 

Withdrawal Benzodiazepines Lorazepam, Diazepam 

 

4. DISCUSSION 

 

This six-month prospective study of 272 patients with non-traumatic altered sensorium (NTAS) at Teerthanker Mahaveer 

Hospital provides critical insights into its demographics, clinical features, diagnostics, etiologies, and treatment outcomes, 

with a comparative analysis against existing literature to highlight similarities and differences. The study revealed a 

balanced urban-rural distribution (59.9% urban, 40.1% rural) and slight male predominance (52.2%), with most patients 

aged 18–45 years and no representation over 75, suggesting potential underdiagnosis or lower hospital presentation in the 

elderly, consistent with Han et al., who noted barriers to timely healthcare access in older adults with altered mental status 

[14]. However, unlike a study by Adan Ali et al. in Somalia, which reported a higher male predominance (68%) and older 

age distribution (51–60 years peak), this study’s younger cohort may reflect regional differences in risk factors like 

substance use or metabolic disorders [15]. Clinically, NTAS varied by etiology: sepsis showed severe symptoms (85% 

confusion, 70% lethargy, low BP), requiring ICU care, while metabolic and drug-induced cases were milder and reversible, 

aligning with Inouye et al.’s findings on the heterogeneous presentation of delirium [16]. Blood glucose testing (77.2%) 

and neuroimaging (CT: 47.8%, MRI: 43.4%) were common, reflecting metabolic and CNS causes, but limited EEG use 

(6.6%) suggests possible underdiagnosis of neurological conditions, as Wijdicks et al. emphasized EEG’s role in detecting 

subtle seizures [17]. Compared to Jali et al., who reported higher EEG utilization (15%) in a similar Indian setting, this 

study’s lower use may indicate resource constraints or protocol differences [18]. Metabolic disorders were the most 

prevalent etiology, with withdrawal cases showing high recovery (98%) and tumors the lowest GCS scores (5 ± 2), 

consistent with Young et al.’s findings on reversible versus severe etiologies [19]. Sepsis had the worst prognosis (50% 

recovery, 30% mortality), mirroring Young et al.’s report on sepsis-related neurological complications, while stroke (65% 

recovery, 23% mortality) aligned with Singhal’s observations [20, 21]. High LAMA rates in electrolyte imbalances (8%) 

suggest premature discharge risks, as noted by Cukor et al. [22]. Polypharmacy was prevalent (40.07% on 4–6 drugs, 9.93% 

on >10), increasing ADR and DDI risks, supporting Saljoughian’s concerns about polypharmacy in elderly patients, though 

this study’s younger cohort suggests broader applicability [23]. Drug utilization was etiology-specific, with antidiabetics, 

antibiotics, and antiepileptics aligning with Chan and Corso’s guidelines, though antibiotic use for sepsis was more 

aggressive than in some studies, possibly due to local resistance patterns [24]. These findings underscore the need for early 

diagnosis, etiology-specific treatments, and pharmacovigilance to optimize outcomes and reduce healthcare burden in 

resource-limited settings, with comparative studies highlighting the influence of regional and resource variations on NTAS 

management [25]. 



Pharmacoepidemiological study in patients with non-traumatic altered sensorium at tertiary 

care hospital 

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow 

 

 pg. 325 
 

 

5. CONCLUSION  

 

This study provides comprehensive insights into the clinical profile, etiologies, and management of non-traumatic altered 

sensorium (NTAS) in a tertiary care setting. The predominance of metabolic disorders and the high prevalence of 

polypharmacy (40.07% on 4–6 drugs) underscore the importance of targeted diagnostic and therapeutic strategies. 

Variations in clinical outcomes, with favorable recovery in withdrawal cases (98%) but poor prognosis in sepsis (50% 

recovery, 30% mortality), emphasize the need for etiology-specific interventions. Limited EEG utilization (6.6%) suggests 

potential underdiagnosis of neurological conditions, warranting improved access to advanced diagnostics. The high burden 

of polypharmacy highlights the necessity for robust pharmacoepidemiological surveillance to minimize adverse drug 

reactions and optimize therapeutic outcomes. These findings advocate for multidisciplinary approaches, early intervention, 

and rational prescribing to enhance patient outcomes and reduce the healthcare burden of NTAS, particularly in resource-

constrained environments. Future research should focus on longitudinal studies and comparative analyses to further refine 

clinical guidelines and address regional variations in NTAS management.  
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