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ABSTRACT 

 

 

Background and Objectives 

Altered mental status (AMS) is a challenging diagnosis in elderly patients and has a wide range of 

Etiologies. The aim of this study was to know the clinical and etiological profile in elderly, so that 

physicians will be better aware of AMS backgrounds and thus improving morbidity and mortality rates 

of the patients. 

Methodology 

This is a prospective observational study conducted at Emergency department (ED) or Medical ICU 

(MICU) of SDM hospital, Dharwad, from 1
st
 November 2019 to 30

th
 December 2020. 

Patients aged 65 years and older who presented to the ED or MICU with AMS, with symptoms 

ranging from comas and combativeness, were eligible for inclusion in this study. They were examined, 

necessary investigations were done to know the Etiologies and were recorded. 

Results 

Among 100 elderly patients most of the patients i.e 64% belonged to young old [65-74 age group], 

30% belonged to old [75-84 age group ] and 6% belonged to oldest old (>85years). 61% were males 

and 39% were females. Etiological profile showed most common cause for AMS as neurological 

cause(40%) among them CVA being most common; followed by metabolic encephalopathy(29%) 

among them most common being hyponatremia; followed by AMS due to multiple causes (2 or more – 

24%); followed by infectious cause (6%) and lastly 1 case of hypertensive encephalopathy. Most 

common comorbidties found were hypertension (71%) and type 2 diabetes mellitus (50%) overall; 

28% had both diabetes mellitus and hypertension whereas 24% had multiple comorbidities.  
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Conclusion 

In this study the most common cause for altered sensorium in elderly was neurological cause (40%) 

followed by metabolic encephalopathy (29%) followed by multifactorial causes (24%) and lastly 

infectious cause. Most of the patients clinically presented as drowsy to lethargic as part of AMS. The 

findings in this study is consistent with all other studies except infectious causes. The elderly patients 

who present with AMS must be screened for above etiologies on priority by the physicians. This study 

helps the physicians to have an idea regarding common causes of AMS in elderly patients at 

presentation. Hence approach, necessary investigations required for diagnosing the patient is known so 

that appropriate treatment is initiated as early as possible, thus reducing morbidity and mortality. 

 

Keywords : elderly, altered mental status, etiology, RASS score 
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A STUDY OF CLINICAL AND ETIOLOGICAL PROFILE IN ELDERLY 

PATIENTS PRESENTING WITH ALTERED MENTAL STATUS. 

 

INTRODUCTION 

Altered Mental Status (AMS) is a state which encompasses various states of level of 

consciousness ranging from combativeness to a completely unresponsive state coma. 

The elderly population is defined as those 65 and older.(1) 

Altered mental status is present in 10% of all elderly patients who present to 

emergency departments, yet it is only recognized 20% of the time.(2) 

Altered Mental Status (AMS) is more common in elderly patients than younger 

patients admitted to Emergency Departments (Eds). The diagnosis of AMS in younger 

patients most of the times can be attributed to obvious toxicological or organ-specific 

disorders, whereas diagnosis in elderly is more difficult. However, mortality rates are 

higher in elderly.(3-5) Hence, such patients need immediate care and accurate 

diagnosis. 

Physicians on daily basis deal with patients presenting with AMS to ED or ICU or on 

outpatient basis. A patient with AMS presents a unique challenge to the physician as 

he will not be in a position to give history and most of the times his attendants may 

not give a reliable history.(6) 

Major challenge faced by the attending physician is time constraint, as few conditions 

leading to AMS are reversible and if not reversed immediately will lead to permanent 

damage and in some cases death.(7) 

Patients with AMS present with various levels of consciousness, ranging from coma 

to combativeness; these levels of consciousness are categorized by the Richmond 

Agitation and Sedation Scale (RASS).(8) 

The terminologies like stupor, confusion, unconsciousness, and coma have been 

endowed with many meanings that it is most of the times not possible to avoid 

uncertainty in their usage. These terms are not strictly medical but literary, 

philosophic and psychological ones as well.(9) 

Stupor and coma mean advanced brain failure. If it lasts for a long time the margin 

between recovery and development of permanent neurologic injury becomes 

narrower.(10) 

There is always urgency to determine the underlying disease process causing AMS/ 

coma and the direction in which it is evolving so that physicians can protect the brain 

against irreversible or more serious damage.(9) 

Management of AMS in elderly is difficult as cognitive impairment among these 

patients usually results from acute illnesses unrelated to the central nervous 

system.(11-13) 
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This study was aimed to identify the clinical and etiological profile of acute AMS in 

elderly patients for better understanding of AMS, thereby properly treating the patient 

and reducing the mortality. 

A study of AMS in elderly is important in developing countries like India as it is 

going to help in predicting outcome and also preventing vegetative state or coma. This 

will help in reducing financial burden on the family. 

As there are very few studies regarding AMS in elderly, there is a need for large scale 

studies for better understanding of the pathophysiology, clinical profile, etiological 

profile, prognosis, morbidity and mortality due to various causes. 
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Aims and Objectives 

 

 

To Evaluate the Clinical and Etiological profile of Altered Mental Status in 

Elderly individuals admitted to Emergency Department or Medical ICU of SDM 

medical college. 
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REVIEW OF LITERATURE 

 

CONSCIOUSNESS : 

Consciousness is the state of awareness of the self and the environment, whereas 

coma is the total absence of awareness of self and the environment even when the 

subject is externally stimulated. Coma is a state of complete unresponsiveness to 

arousal, in which the patient lies with eyes closed.(14) 

 

Reticular Activating System (RAS), a loosely grouped aggregation of neurons located 

in the upper brainstem and medial thalamus, maintains the cerebral cortex in a state of 

consciousness.  

Principle causes of coma are – 

• Lesion that damage the RAS or its projections. 

• Destruction of large portions of both cerebral hemispheres. 

• Suppression of reticulo-cerebral function by drugs, toxins /metabolic derangements 

such as hyperglycemia, anoxia, azotemia, hepatic failure etc. 

 

Behavioral arousal effected by somesthetic, auditory and visual stimuli depends upon 

the rich reciprocal innervation that the RAS receives from these sensory symptoms. 

Most important practical consideration derived from the anatomic proximity of RAS 

to structure that control Pupillary function and eye movements.(15) The Raphe nuclei 

include many serotonergic neurons with extensively distributed axons. Rostrally 

projecting serotonergic neurons are active in sleep. Caudally projecting neurons, 

which receive afferents from the periaqueductal gray matter, modulate pain 

sensation.(16) 
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Cholinergic Reticular nuclei include stereotyped movements through connections 

with the central group and the basal ganglia of the forebrain. Catécholaminergic 

neurons in the Locus Ceruleus and elsewhere have axons that go to most parts of the 

brain and spinal cord, probably to increase the speed of responses and the general 

level of alertness. The area Postrema which contains permeable blood vessels, is a 

Chemoreceptor that mediates some physiological responses to blood borne stimuli, 

including drug induced vomiting. Paramedianpontine reticular formation, the 

Perihypoglossal nuclei and the accessory nuclei and the accessory oculomotor nuclei 

are involved in the control of eye movements.(16) 

 

Definitions : 

States of reduced alertness and responsiveness represent a continuum that in its  

severest form is called coma, a deep sleeplike state from which patient cannot be 

aroused.(15) 

Stupor refers to lesser degree of an arousability in which patient can be awakened 

only by vigorous stimuli, accompanied by motor behavior that leads to avoidance of 

uncomfortable / aggravating stimuli.(15) 

Lethargy lies in between stupor and drowsiness state.(14) 

Drowsiness, which is familiar to all persons, simulates light sleep and is characterized 

by easy arousal and persistence of alertness for brief periods.(17) 

 

Below are listed few causes of non traumatic altered mental status which can lead to 

coma :                       
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TABLE 1 : CAUSES OF AMS/COMA(14) 

1. SYMMETRICAL-NONSTRUCTURAL 

Toxins 

• Lead  

• Thallium  

• Mushrooms  

• Cyanide  

• Methanol  

• Ethylene glycol  

• Carbon monoxide 

Drugs 

• Sedatives  

• Barbiturates  

• Other hypnotics  

• Tranquilizers  

• Bromides  

• Alcohol  

• Opiates  

• Paraldehyde  

• Salicylates  

• Psychotropics  

• Anticholinergics  

• Amphetamines  

• Lithium  

• Monoamine oxidase inhibitors 

Metabolic 

• Hypoxia  

• Hypercapnia  

• Hypernatremia  

• Hyponatremia  

• Hypoglycemia  

• Hyperglycemic  

nonketotic coma  

• Diabetic ketoacidosis  

• Lactic acidosis  

• Hypercalcemia  

• Hypocalcemia  

• Hyperthermia  

• Hypothermia  

• Hypermagnesemia  

• Aminoaciduria  

• Reye’s encephalopathy  

• Wernicke’s encephalopathy  

• Porphyria  

• Hepatic encephalopathy  

• Uremia  

• Dialysis encephalopathy  

• Addisonian crisis 

Infections 

• Viral encephalitis  

• Bacterial meningitis  

• Postinfectious  

encephalomyelitis  

• Syphilis  

• Sepsis  

• Malaria  

• Typhoid fever  

• Waterhouse 

Friderichsen  

Syndrome 

Psychiatric 

• Catatonia  

Other 

• Postictal  

• Diffuse ischemia  

• Hypotension  

• Fat embolism  

• Hypothyroidism  

• Hypertensive  

encephalopathy 



7 

2. SYMMETRICAL – STRUCTURAL 

Supratentorial 

• Bilateral anterior cerebral 

artery occlusion  

• Bilateral internal carotid 

occlusion 

Subarachnoid hemorrhage 

• Trauma—concussion,  

contusion,  

• Thalamic hemorrhage  

• Hydrocephalus 

Infratentorial 

• Pontine hemorrhage  

• Basilar occlusion  

• Midline brainstem 

tumour 

 

3. ASYMMETRICAL-STRUCTURAL 

Supratentorial 

• Thrombotic 

thrombocytopenic purpura  

• Disseminated intravascular 

coagulation  

• Nonbacterial thrombotic  

endocarditis (marantic  

endocarditis)  

• Subacute bacterial 

endocarditis  

• Fat emboli  

• Unilateral hemispheric 

mass (tumor, bleed) with  

herniation 

Subdural hemorrhage, 

bilateral 

• Intracerebral bleed  

• Pituitary apoplexy  

• Massive or bilateral  

supratentorial infarction  

• Multifocal  

leukoencephalopathy  

• Creutzfeldt-Jakob disease  

• Adrenal leukodystrophy  

• Cerebral vasculitis  

• Cerebral abscess 

Subdural empyema 

• Thrombophlebitis  

• Multiple sclerosis  

• Leukoencephalopathy  

associated with  

chemotherapy  

• Acute disseminated  

encephalomyelitis  

• Infratentorial  

• Brainstem infarction  

• Brainstem hemorrhage 
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PATHOPHYSIOLOGY 

Cerebrovascular causes: 

Ischemic stroke: Sudden occlusion of an intracranial vessel causes reduction in blood 

flow to the brain area it supplies. The magnitude of flow reduction is a function of 

collateral blood flow and this depends on individual vascular anatomy, the site of 

occlusion, and likely SBP. A decrease in cerebral blood flow to zero leads to death of 

brain tissue within 4–10 minutes; values <16–18 ml/100 g tissue per minute cause 

infarction in less than an hour; and values <20 ml/100 g tissue per minute cause 

ischemia without infarction unless prolonged for several hours or days.(18)  

Focal cerebral infarction occurs by two distinct pathways: (A) a necrotic pathway in 

which cellular cytoskeletal breakdown is rapid, principally due to energy failure of the 

cell; and (B) an apoptotic pathway in which cells become programmed to die.(18) 

 

Hypertensive Intraparenchymal Hemorrhage: It usually results from spontaneous 

rupture of a small penetrating artery deep in the brain. The most common sites are the 

basal ganglia (especially the putamen), thalamus, cerebellum, and pons. When 

hemorrhages occur in other areas of brain or in non hypertensive patients, greater 

consideration should be given to  neoplasms, hemorrhagic disorders, vascular 

malformations, and other causes. The small arteries in these areas seem most prone to 

hypertension-induced vascular injury. The hemorrhage may be small or a large clot 

may form and compress adjacent tissue, leading to herniation and death. Blood may 

dissect into the ventricular space, which substantially increases morbidity and may 

lead to  hydrocephalus.(18) 
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Subarachnoid Hemorrhage: The most common cause of SAH is rupture of a 

saccular aneurysm, excluding head trauma. Other causes include bleeding from a 

vascular malformation (arterio-venous malformation or dural arterialvenous fistula) 

and extension into the subarachnoid space from a primary intracerebral hemorrhage. 

Some SAHs are localized to the perimesencephalic cisterns and are benign; they 

probably have a venous or capillary source, and angiography is unrevealing.(18) 

 

Metabolic coma: 

Many systemic metabolic abnormalities can cause AMS or coma by interrupting the 

delivery of energy substrates like hypoxia, ischemia, hypoglycemia; or by altering 

neuronal excitability (drug and alcohol intoxication, epilepsy and anesthesia). The 

same metabolic abnormalities that produce coma in mild form can induce an acute 

confusional state. Hence, in metabolic encephalopathies, clouded consciousness and 

coma are in continuum.(19)  

In hypoxia-ischemia neuronal destruction occurs, whereas most of the metabolic 

disorders cause only minor neuropathologic changes. The reason for the reversible 

effects of these metabolic conditions on the brain are not understood, but may result 

from impaired energy supplies, changes in ion fluxes across neuronal membranes, and 

neurotransmitter abnormalities.(19) 

 Hepatic encephalopathy: Ammonia is the best neurotoxin described in 

hepatic encephalopathy, which is primarily produced in the colon and enters 

portal circulation which is usually in normal scenario metabolized and cleared 

by hepatocytes.(19) In cirrhosis and portal hypertension, reduction in the 

hepatocyte function and portosystemic shunting lead to increased circulating 

ammonia levels.  
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Increased permeability of blood-brain barrier leads to increase in the uptake and 

extraction of ammonia by cerebellum and basal ganglia.(20) Acute hyperammonemia 

has a direct effect on brain edema, astrocyte swelling, and transport of leukocyte 

active compounds like myoinositol, and hence contributes to hepatic 

encephalopathy.(21) 

   •    Uremic encephalopathy: Uremia is an acute or subacute organic brain 

syndrome which regularly occurs in patients with acute or chronic renal failure when 

glomerular filtration rate (GFR) declines below 10% of normal.(22) The mechanism 

of the encephalopathy of renal failure is unknown. Unlike ammonia in hepatic 

encephalopathy, urea does not produce CNS toxicity. A multifactorial causation has 

been proposed for encephalopathy, like increased permeability of the blood-brain 

barrier to toxic substances like organic acids and increase in brain calcium and CSF 

phosphate content.(19)  

There is a possible role of parathyroid hormone as a uremic toxin. In uremic patients, 

both EEG changes and neuropsychiatric abnormalities are seen to be improved by 

parathyroidectomy or medical suppression of parathyroid hormone.(23)  

  •   Hypoglycemia: Coma due to hypoglycemia induces a neuronal lesion of the 

neocortex, the hippocampus and dorsolateral crescent of caudoputamen in rat 

brains.(24) The neurochemical and morphological changes in brain damage due to 

hypoglycemic differ from those in transient forebrain or global brain ischemia, even 

though both insults affect whole brain critically, leading to energy  

failure and selective neuronal death in specific areas vulnerable to each insult.(25) 

Intracellular acidosis accompanies cerebral ischemia and not hypoglycemia. Profound 

hypoglycemia causes tissue alkalosis due to ammonia formation from deamination of 
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amino acids, the consumption of metabolic acids, and absence of lactic acid 

formation.(26)  

Critical lowering of the blood glucose : At about 30 mg/dL, the cerebral disorder 

occurs in the form of a confusional state and seizures may occur; at about 10 mg/dL, 

patient will be in coma that may result in irreversible injury to the brain if not 

corrected immediately by glucose administration. Similar to other metabolic 

encephalopathies, the rate of decline of glucose levels in blood is a factor in both 

depression of level of consciousness and residual dementia.(27)  

  •   Hypoxic ischemic encephalopathy: Hypoxia occurs due to lack of delivery of 

oxygen to the brain which occurs because of hypotension or respiratory failure. It can 

be due to myocardial infarction, cardiac arrest, asphyxiation, shock, paralysis of 

respiration, and cyanide or carbon monoxide poisoning.  

Cyanide and Carbon monoxide poisoning are termed histotoxic hypoxia as they cause 

a direct impairment of respiratory chain. If hypoxia-ischemia occurs beyond  

3–5 min, some degree of permanent brain damage is usually seen. Long-term 

complications of hypoxic-ischemic encephalopathy includes persistent coma or a 

vegetative state, visual agnosia, dementia, parkinsonism, choreoathetosis, myoclonus, 

cerebellar ataxia, seizures, and an amnestic state, which may be a complication of 

selective damage to the hippocampus.(28)  

  •   Others: AMS/coma and seizures are common accompaniments of huge shifts in 

sodium and water balance in brain. These changes in osmolarity come from systemic 

medical disorders, including the nonketotic hyperosmolar state, diabetic ketoacidosis, 

and hyponatremia from any cause (e.g., water intoxication, excessive secretion of 

atrial natriuretic peptides or antidiuretic hormone). Sodium levels <125 mmol/L 

creates confusion, and <115 mmol/L are associated with convulsions and coma. In 
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hyperosmolar state, the serum osmolarity is generally >350 mosmol/L. Hypercapnia 

decreases the level of consciousness in proportion to the rise of carbon dioxide in 

blood. In all these metabolic encephalopathies, degree of neurologic change depends 

to a large extent on rapidity with which serum changes occur. The pathophysiology of 

other metabolic encephalopathies such as hypothyroidism, hypercalcemia, 

hypothermia and vitamin B12 deficiency are incompletely understood but must also 

reflect derangements of membrane function, CNS biochemistry  and 

neurotransmitters.(19) 

 

Cerebral mass lesions and herniations: 

 

Uncal transtentorial herniation: It is due to impaction of the antero-medial temporal 

gyrus (the uncus) into the tentorial opening just anterior and adjacent to the midbrain. 

The coma that follows is because of compression of the midbrain against opposite 

tentorial edge by displaced parahippocampal gyrus. Lateral displacement of midbrain 

may compress opposite cerebral peduncle, producing a Babinski’s sign and 

contralateral hemiparesis to the original hemiparesis (the Kernohan-Woltman sign). 

Herniation can also compress anterior and posterior cerebral arteries as they pass over 

tentorial reflections, resulting in brain infarction. The distortions can also entrap 

portions of ventricular system, resulting in hydrocephalus.(19) 
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Central transtentorial herniation: It is a symmetric downward movement of the 

thalamic medial structures through the tentorial opening with compression of upper 

midbrain. Miotic pupils and drowsiness are heralding signs.  

Both temporal and central transtentorial herniations are considered as causes of 

progressive compression of brainstem, with initial damage to midbrain, then pons, and 

finally medulla. The result is a sequence of neurologic signs that corresponds to 

individual affected level.(19)  

Transfalcial herniation: It is displacement of cingulate gyrus under the falx and 

across midline.(19) 

Foraminal herniation: It is downward forcing of cerebellar tonsils into foramen 

magnum, which causes compression of medulla, respiratory arrest, and death. Lateral 

shift may be seen on axial images of CT and MRI scans. In case of acutely appearing 

masses, horizontal displacement of pineal calcification of 3–5 mm is associated with 

drowsiness, 6–8 mm leads to stupor, and >9 mm leads to coma.(19) 
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Infections : 

Bacterial meningitis: 

 It is acute purulent infection in the sub arachnoid space. It is associated with CNS 

inflammatory reaction which may result in decreased consciousness, raised 

intracranial pressure, seizures and stroke. The meninges, the subarachnoid space, and 

brain parenchyma are all usually involved in the inflammatory reaction 

(meningoencephalitis).(29)  

Release of bacterial cell wall contents in sub arachnoid space leads to production of 

inflammatory cytokines. These cytokines leads to vasogenic, cytotoxic & interstitial 

edema, alterations in cerebral blood flow and production of reactive oxygen species, 

excitatory amino acids &nitrogen species leading to cell injury and death. These 

factors result in raised intra cranial pressure and may lead to AMS or coma.(29)  

Streptococcus pneumoniae is the most common cause of meningitis in adults. The 

incidence of meningitis due to N. meningitidis has decreased due to routine 

immunization. Other causative organisms include S. agalactiae, enteric gram-negative 

bacilli, Group B streptococcus, H. influenzae type b, L. monocytogenes, coagulase-

negative staphylococci and Staphylococcus aureus; Also local infections like otitis, 

mastoiditis and sinusitis due to other organisms.(29) 

Several features associated with an unfavorable outcome include advanced age, 

presence of otitis or sinusitis, absence of rash, hypotension (diastolic BP less than 60 

mmHg),  a heart rate of more than 120 or below 60 beats per minute, a low score on 

the Glasgow Coma Scale, pneumonia, an immune compromised state, seizures, a 

cerebrospinal fluid white-cell count of fewer than 1000 per cubic millimeter, positive 

blood culture, elevated erythrocyte sedimentation rate, and reduced platelet count.(30)  
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Viral meningitis and encephalitis:  

Immunocompetent patients having viral meningitis commonly present with headache, 

fever, signs of meningeal irritation coupled with an inflammatory CSF profile. They 

often have mild lethargy or drowsiness; however, profound alterations in 

consciousness, like stupor, coma, or marked confusion suggest presence of 

encephalitis. Seizures or focal neurological signs or symptoms or abnormalities in 

neuroimaging indicative of brain parenchymal involvement are not typical of viral 

meningitis and suggest presence of encephalitis or another CNS infectious or 

inflammatory process.(29) 

The common organisms are herpes simplex virus 1&2, varicella zoster virus, entero 

viruses, Epstein barr virus, west Nile virus, HIV, arthropod borne viruses, St.Loius 

encephalitis virus.(29)  

Viruses enter CNS through several mechanisms. Eg, Enteroviruses, replicate outside 

CNS and then invade by haematogenous spread. Viral particles pass directly across 

blood–brain barrier, or are carried across by infected leukocytes (e.g. , measles, 

mumps or herpesviruses), and then infect vascular endothelial cells. Few viruses 

invade through peripheral and cranial nerves, like polio and HSV, respectively. Once 

within CNS, viruses can spread through subarachnoid space in CSF, with an 

inflammatory response leading to meningitis. Viruses can also spread directly or by 

inflammatory leukocytes through neural tissue to neurons and glial cells.(31)  

Once CNS infection occurs, inflammatory cells and lymphocytes specifically 

targeting the infecting virus, accumulate in CNS. This is accompanied by release of 

inflammatory cytokines like interleukin (IL)-1β, IL-6 and tumour necrosis factor 

(TNF)-α along with local immunoglobulin production by plasma cells. Inflammatory 

responses leads to increased permeability of the blood–brain barrier and also permit 
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entry of circulating immunoglobulins. Viruses can evade effective immune response 

either by immune tolerance or by escape of immune surveillance. T lymphocyte 

responses are an essential part of immune response to few viruses, as illustrated by the 

increased frequency and morbidity associated with chronic varicella-zoster virus 

(VZV) or cytomegalovirus (CMV) meningitis in patients with impaired cell-mediated 

immunity. Viruses like VZV may cause disease through cerebral vasculitis, with 

immunocompetent patients developing a large-vessel vasculitis whereas  

immunocompromised patients developing a small-vessel, more diffuse vasculitis.(31)  

Neurological Tuberculosis: It is classified into tubercular meningitis (TBM), 

tuberculoma and arachnoiditis. CNS TB is invariably secondary to TB elsewhere in 

body. It is generally believed that the critical event in development of TBM is the 

rupture of a sub ependymally located tubercle (Rich focus), resulting in delivery of 

infectious material into subarachnoid space.(32) The pathology of TBM comprises of 

inflammatory meningeal exudate, vasculitis, ependymitis, encephalitis and 

disturbance of CSF circulation and absorption.   

Hydrocephalus develops in majority of patients with TBM who have been 

symptomatic for two to three weeks. In majority, it is a communicating hydrocephalus 

due to blockage of basal cisterns by the exudate in acute stage; and adhesive 

leptomeningitis in chronic stage. The hydrocephalus can be obstructive due to either 

narrowing or occlusion of aqueduct by ependymal inflammation or at the outlet 

foramina of fourth ventricle or a strategically placed brainstem tuberculoma.(33)  

Tuberculoma is a mass of granulation tissue which is made up of conglomeration of 

microscopic small tubercles. The centre of tuberculoma becomes necrotic, forming 

caseous material, while the periphery tends to be encapsulated with fibrous tissue. 
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There may be liquefaction of caseous material resulting in formation of TB 

abscess.(29)  

Brain abscess:  

It is a focal, suppurative infection within brain parenchyma, typically surrounded by a 

vascularized capsule. The term cerebritis is usually employed to describe a non 

encapsulated brain abscess.(29)  

It may develop (A) by direct spread from a contiguous cranial site of infection, such 

as otitis media, paranasal sinusitis, dental infection or mastoiditis; (B) following head 

trauma or a neurosurgical procedure; or (C) due to hematogenous spread from a 

remote site of infection. In up to 25% of cases of brain abscess, no obvious primary 

source of infection is apparent (cryptogenic brain abscess).(29) 

Results from experimental models of brain abscess formation suggests that in order 

for bacterial invasion of brain parenchyma to occur, there must be preexisting or 

concomitant areas of ischemia, necrosis, or hypoxemia in brain tissue. The intact 

brain parenchyma is usually resistant to infection. Once bacteria have established 

infection, brain abscess frequently evolves through series of stages, influenced by the 

nature of the infecting organism and by immunocompetence of the host. The four 

stages include early cerebritis stage (days 1–3), late cerebritis stage (days 4–9),early 

capsule formation (days 10–13), late capsule formation (day 14 and beyond).(29)  

Prognosis worsens if there is delay in diagnosis, abscess rupture into ventricles, 

multiple abscess, or abnormal neurologic status at presentation.(29)  

Sub dural empyema:  

It is a collection of pus between the dura and arachnoid. It develops most commonly 

as a consequence of ear infection or sinus infection. Other causes are cranial 

osteomyelitis, penetrating head trauma or neurosurgery, infection of subdural 
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effusions in childhood meningitis, and hematogenous spread from a remote source. 

Rapid disease progression, recurrent seizures, and depressed level of consciousness at 

admission are indicative of poor prognosis.(34)  

Septic venous sinus thrombosis:  

It usually complicates meningitis or epidural or subdural abscesses or develop during  

intracranial spread of infection from extracranial veins. Once established, infection 

and clot spread through venous system, aided by the absence of valves in intracranial 

veins. The most common bacterial pathogens depend on the source of initial infection; 

with sinusitis they are Staphylococcus, aerobic and microaerophilic streptococci, 

anaerobes or gram-negative E. coli, whereas S. aureus predominates when facial 

infection is the source. Otitis media or mastoiditis may be complicated by 

development of lateral sinus thrombosis.(35)  

Cerebral malaria:  

Severe malaria is a multisystem disorder; cerebral involvement is one of the 

complication. Cerebral malaria, renal failure, severe jaundice and adult respiratory 

distress syndrome are main complications of severe malaria.(36)  

A central feature is the inhomogeneous obstruction of cerebral microcirculation by 

sequestered parasitized erythrocytes causing dysoxia but no infarction of brain tissue, 

hence resulting in net lactate production by the brain(37)  

The clinical picture is that of a diffuse encephalopathy or in coma; focal signs are 

relatively uncommon. In adults onset is usually gradual, with high fever (mean 

duration of 5 days) and increasing drowsiness. Convulsions are present in about 15% 

of the cases. Even though optimal treatment is available, mortality rates are high once 

the patient develops severe disease.(38) 
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Septic encephalopathy:  

A diagnosis of septic encephalopathy needs evidence of  extracranial infection and 

impaired mental state. Extracranial infection may be apparent from the history and 

examination, but blood cultures are positive in <50% of septic patients and a focus on 

infection can be difficult to find.(39) 

The systemic inflammation due to infection or other causes appears more likely to be 

the cause of septic encephalopathy. Inflammatory mediators released by leukocytes in 

sepsis have profound effects on endothelial cells and astrocytes; damage to these cells 

results in impaired neuronal function.(39)  

Encephalopathy is usually the first manifestation of sepsis and septic patients with  

encephalopathy have a higher mortality than those not in encephalopathy. These 

findings suggest that encephalopathy may be a cause of death in septic patients.(39)  

Toxic (Including Drug–Induced) encephalopathy:  

Toxic/drug induced encephalopathy is in large measure reversible and leaves no 

residual damage provided there has not been cardiorespiratory failure. Many drugs 

and toxins are capable of depressing CNS function. Some produce coma by affecting 

both the brainstem nuclei, including  RAS and cerebral cortex. The combination of 

cortical and brainstem signs, which occurs in certain drug overdoses, may lead to an 

incorrect diagnosis of structural brainstem disease. Overdose of medications that have 

atropine like actions produces signs like dilated pupils, tachycardia, and dry skin; 

opiate overdose produces pinpoint pupils <1 mm in diameter.(32)  

Epilepsy:  

Generalized electrical discharges of the cortex (seizures) are commonly associated 

with AMS or coma, even in the absence of epileptic motor activity (convulsions). The 

self-limited coma that follows a seizure, the postictal state, is usually due to 
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exhaustion of energy reserves or effects of locally toxic molecules that are by-product 

of seizures. The postictal state produces a pattern of continuous, generalized slowing 

of the background EEG activity similar to that of other metabolic 

encephalopathies.(32) 
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METHODOLOGY 

Source of data 

The present study is carried out in the Elderly patients presenting to SDM 

Emergency Department (ED) or Medical ICU (MICU) with Altered Mental Status 

(AMS). 

Inclusion criteria 

Elderly individuals (65 years or more) presenting with altered mental status. 

Exclusion criteria 

• Terminally ill patients at baseline (long standing comatose bedridden patients) 

• Trauma patients 

Sampling Method: Simple Random Sampling  

Sample Size: 100 

Study Design: Prospective Observational Study 

Study Period: 1
st
 November 2019 – 30

th
 October 2020 

Statistical Method:  

 Data was entered in the excel spread sheet.  

 Descriptive statistics of the explanatory and outcome variables were calculated 

by frequency and proportions for qualitative variables. 

 

Method of collection of data:  

A printed proforma meeting the objectives of the study is prepared. The cases of the 

study are selected based on the above-mentioned inclusion and exclusion criteria. The 

data is collected according to proforma in terms of details of patient, history, clinical 

examination with necessary investigations. 
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Method: 

After getting an informed consent from each patient in the study, relevant 

investigations are done. 

 filled meeting objective of the study. 

 calculated for each patient. 

 

Figure 2: RAAS score 
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RESULTS 

TABLE 2 : Distribution of Age group 

 

FIGURE 3 : Distribution of Age group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Above table/graph shows age group distribution 

 

YOUNG OLD   : 65-74 years              :-   64% 

OLD                   : 75-84 years              :-   30% 

OLDEST OLD  : 85 years and above :-   6% 

Age group Frequency Percent (%) 

65-74 (young old) 64 64.0 

75-84 (old) 30 30.0 

>/= 85 (oldest old) 6 6.0 

Total 100 100.0 

64% 

30% 

6% 

Age group 

65-74

75-84

>/= 85
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TABLE 3 : Distribution of sex 

 

SEX Frequency Percent 

Female 39 39.0 

Male 61 61.0 

Total 100 100.0 

 

 

FIGURE 4 : Distribution of sex 

 

 

Above table and graph shows distribution of sex 

Males – 61% and Females – 39% 

 

TABLE 4 : Distribution of etiology of altered mental status (AMS) 

 

ETIOLOGY OF AMS Frequency Percent(%) 

CVA – infarct 
25 25 

CVA – infarct + ME – Hypoglycemia – Multifactorial 
1 1 

CVA – infarct+ Septic encephalopathy – Pneumonia 
6 6 

CVA – infarct+ Septic encephalopathy – Urosepsis 
2 2 

CVA – infarct+ ME – Hyponatremia – drug induced 
1 1 

39% 

61% 

Sex 

Female

Male
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CVA – infarct+ ME – Hypoglycemia – drug induced 
1 1 

CVA – infarct+ ME – Hypoglycemia – sepsis induced 
1 1 

CVA – Bleed 
10 10 

Septic encephalopathy – Pneumonia 
1 1 

Septic encephalopathy – Pneumonia +ME – Hyponatremia 
1 1 

Septic encephalopathy – Pneumonia+ Urosepsis 
1 1 

Septic encephalopathy – Pneumonia and Urosepsis + ME – 

Hyponatremia – GI loss 1 1 

Septic encephalopathy – Pneumonia and Urosepsis+ ME – 

Uremia 1 1 

Septic encephalopathy – Pneumonia+ ME – Hypoglycemia – 

sepsis 2 2 

Septic encephalopathy – Urosepsis 
5 5 

Septic encephalopathy – Urosepsis+ ME – Hyponatremia – drug 

induced 1 1 

Septic encephalopathy – Urosepsis+ ME – Uremia 
1 1 

ME – Hyponatremia – drug induced 
15 15 

ME – Hyponatremia – SIADH 
3 3 

ME – Hyponatremia – GI loss 
1 1 

ME – Hyponatremia – Multifactorial 
2 2 

ME – Hyponatremia – CCF 
1 1 

ME – Hypoglycemia – drug induced 
2 2 

ME – Hypoglycemia – sepsis 
4 4 

ME – Hypoglycemia – Hepatocellular Carcinoma 
1 1 

Meningoencephalitis – Tubercular 
1 1 

Meningoencephalitis – Tubercular + Septic encephalopathy – 

Pneumonia 1 1 

Meningoencephalitis – Viral 
2 2 

Meningoencephalitis – Viral + Septic encephalopathy – 

Urosepsis 1 1 

Seizure – Metabolic + Septic encephalopathy – Pneumonia and 

Urosepsis 1 1 

Seizure – Breakthrough 
2 2 

Seizure – Scar epilepsy + Septic encephalopathy – Urosepsis and 

Pneumonia 1 1 

Hypertensive Leucoencephalopathy 1 1 

Total 
100 100 

 

Above table shows distribution of etiology of AMS 
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 NEUROLOGICAL CAUSES – 40% 

CVA – 35%  

         -   Infarct –  25%   

           -  Bleed    –  10% 

 

         VIRAL MENINGOENCEPHALITIS – 2% 

 

          TUBERCULAR MENINGOENCEPHALITIS – 1% 

          BREAKTHROUGH SEIZURES – 2% 

 

 METABOLIC ENCEPHALOPATHY (ME) – 29%  

 

 Hyponatremia – 22% (drug induced – 15%, SIADH – 3%, GI loss – 1%, CCF -

1%, Multifactorial – 2%) 

 Hypoglycemia – 7% (sepsis – 4%, drug induced – 2%, HCC – 1%) 

 

 

 

 SEPTIC ENCEPHALOPATHY – 6% 

 

 Urosepsis – 5% 

 Pneumonia – 1% 

 

 HYPERTENSIVE LEUCOENCEPHALOPATHY – 1% 

 

 MULTIFACTORIAL – 24% 

 

 

 

TABLE 5 : Distribution of Associated Comorbidities 

 

ASSOCIATED COMORBIDITIES Frequency Percent(%) 

Nil 13 13 

HYPOTHYRODISM 1 1 

HYPOTHYRODISM + T2 DM + HTN 2 2 

T2 DM 4 4 

T2 DM + HTN 28 28 

T2 DM + HTN + BPH 1 1 
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T2 DM + HTN + Old CVA 2 2 

T2 DM + HTN + SEIZURE DISORDER 1 1 

HTN 20 20 

HTN + BPH + Old CVA 1 1 

HTN + Old PTB 1 1 

HTN + Old CVA 2 2 

HTN + MALIGNANCY 1 1 

BPH 2 2 

Old PTB 1 1 

MALIGNANCY 1 1 

IHD 2 2 

IHD + T2 DM + HTN 6 6 

IHD + HTN 1 1 

IHD + COPD + BPH + Old CVA + SEIZURE 

DISORDER 
1 1 

PARKINSONISM 1 1 

PARKINSONISM + T2 DM + HTN 2 2 

PARKINSONISM + HTN 1 1 

PARKINSONISM + Old CVA 1 1 

COPD 1 1 

COPD + HYPOTHYRODISM + ACUTE ON CKD 

+ HTN 
1 1 

COPD + T2 DM + HTN 1 1 

COPD + HTN + MALIGNANCY 1 1 

Total 100 100 

 

Above table shows Associated Comorbidities 

No comorbidities – 13% 

T2DM – 4% 

HTN – 20% 

COPD – 1% 

PARKINSONISM –  1% 

BPH – 2% 

IHD – 2% 

PTB – 1% 

MALIGNANCY – 1% 

HYPOTHYROIDISM – 1% 
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T2DM + HTN – 28% 

MULTIPLE COMORBIDITIES (2 OR MORE) – 26% 

 

Total T2DM (Including multiple comorbidities) – 50% 

Total HTN (Including multiple comorbidities) – 71% 

 

TABLE 6 : Distribution of Pulse Rate 

PR (BPM) Frequency Percent(%) 

NORMAL (60-100) 68 68.0 

TACHYCARDIA(>100) 28 28.0 

BRADYCARDIA(<60) 4 4.0 

Total 100 100.0 

 

FIGURE 5 : Distribution of Pulse Rate 

 

 

Above table/graph shows Distribution of Pulse Rate 

Normal – 68%, Tachycardia – 28% and Bradycardia – 4% 
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TABLE 7 : Distribution of Systolic Blood Pressure 

SBP Frequency Percent(%) 

NORMAL (100 -119 MMHG) 15 15.0 

ELEVATED (120-129 MMHG) 14 14.0 

HYPERTENSION STAGE 1 (130 – 139 MMHG) 4 4.0 

HYPERTENSION STAGE 2 (140 MMHG OR 

HIGHER) 
50 50.0 

HYPERTENSIVE CRISIS ( >180MMHG) 13 13.0 

HYPOTENSION (<100MMHG) 4 4.0 

Total 100 100.0 

 

 

FIGURE 6 : Distribution of Systolic Blood Pressure 

 

TABLE 8 : Distribution of Diastolic Blood Pressure 

DBP Frequency Percent(%) 

NORMAL (60-79MMHG) 17 17.0 

HYPERTENSION STAGE 1 ( 80-89 MMHG) 35 35.0 

HYPERTENSION STAGE 2 ( 90MMHG OR 

HIGHER) 
42 42.0 

HYPERTENSIVE CRISIS ( >120MMHG) 2 2.0 

HYPOTENSION (<60MMHG) 4 4.0 

Total 100 100.0 
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FIGURE 7 : Distribution of Diastolic Blood Pressure 

 

 

TABLE 9 : Distribution of SPO2 levels 

SPO2 (% @ RA) Frequency Percent 

NORMAL (94-100%) 78 78.0 

HYPOXIA (<94%) 22 22.0 

Total 100 100.0 

 

 

FIGURE 8 : Distribution of SPO2 levels 
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TABLE 10 : Distribution of Hemoglobin 

HB Frequency Percent(%) 

  NORMAL 41 41.0 

  MILD (11-11.9 gm/dl in females and 11-12.9 gm/dl 

in males) 
27 27.0 

  MODERATE (8.1-10.9 gm/dl) 28 28.0 

  SEVERE (<8 gm/dl) 4 4.0 

Total 100 100.0 

 

 

FIGURE 9 : Distribution of Hemoglobin 

 

 

TABLE 11 : Distribution of TLC (Total Leucocyte Count) 

TLC (cells/mm3) Frequency Percent 

NORMAL (4000-11000) 47 47.0 

LEUCOCYTOSIS (>11000) 51 51.0 

LEUCOPENIA (<4000) 2 2.0 

Total 100 100.0 
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FIGURE 10 : Distribution of TLC (Total Leucocyte Count) 

 

TABLE 12 : Distribution of Platelets 

PLATELETS Frequency Percent 

NORMAL 80 80.0 

MILD (1-1.5 LAKH) 11 11.0 

MODERATE (50000 – 1 

LAKH) 
5 5.0 

SEVERE (<50000) 4 4.0 

Total 100 100.0 

 

FIGURE 11 : Distribution of Platelets  

 

0

10

20

30

40

50

60

NORMAL LEUCOCYTOSIS LEUCOPENIA

47 
51 

2 

P
e

rc
e

n
t 

TLC 

80% 

11% 

5% 4% 

Platelets 

NORMAL

MILD (1-1.5 LAKH)

MODERATE (50000 - 1
LAKH)

SEVERE (<50000)



33 

TABLE 13 : Distribution of Sodium levels 

SODUM Frequency Percent 

   NORMAL 49 49.0 

 Mild hyponatremia: 130-134 

mmol/L 
19 19.0 

 Moderate hyponatremia: 

125-129 mmol/L 
8 8.0 

Profound hyponatremia:        

< 125 mmol/L 
24 24.0 

Total 100 100.0 

 

FIGURE 12 : Distribution of Sodium levels 

 

 

TABLE 14 : Distribution of Albumin levels 

ALBUMIN (g/dl) Frequency Percent 

NORMAL (4 or more) 13 13.0 

HYPOALBUMENEMIA(<4) 87 87.0 

Total 100 100.0 
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FIGURE 13 : Distribution of Albumin levels 

 

 

 

TABLE 15 : Distribution of RAAS (Richmond Agitation and Sedation Scale) index 

RAAS Frequency Percent 

-5 4 4.0 

-4 10 10.0 

-3 7 7.0 

-2 12 12.0 

-1 38 38.0 

1 24 24.0 

2-4 5 5.0 

Total 100 100.0 
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FIGURE 14 : Distribution of RAAS (Richmond Agitation and Sedation Scale) index 

 

 

Above table/graph represent distribution of RAAS index 
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DISCUSSION 

 

Chronic changes in mental status usually occurs over months to years, and usually not  require 

urgent intervention. Acute changes in mental status occurs within hours to days, and require 

critical care due to life-threatening sequelae. Appropriate approach and accurate diagnosis is 

crucial for providing proper treatment. As Emergency Department or Medical ICU are usually 

the first point of contact with physicians, accurate diagnosis and critical care in these locations 

are very important for elderly AMS patients. (43, 45) 

In a survey of Emergency Department residency program directors, majority reported that 

evaluation and management of acute mental status changes was more difficult for elderly than 

younger patients.(40) 

In this study most of the patients i.e 64% belonged to young old [65-74 age group], 30% 

belonged to old [75-84 age group] and 6% belonged to oldest old (>85years). 

Similarly in other studies like John B et al (41) (n=251), 74.1% aged 60-75years, 20.3% aged 

76-85years, 5.58% >85 years. Median age was 77 years in Aslaner mehmat ali et al (42) 

(n=822) study. Median age was 78.7 years in L.wofford et al (44) study. 41.2% were >60 years 

in Xiao et al (4) study.  

In this study (n=100) males were 61% and females 39%.  

Similarly in other studies like John B et al (41) (n=251), 46.18% were males and 43.82% were 

females. 47.7% male and 52.3% females in Aslaner mehmat ali et al (42) (n=822) study. 34% 

were males and 66% females in L.wofford et al (44) (n=153).  

 

Etiologies : 

Diagnosis of AMS is a lengthy process; hence, physicians must be aware of the differential 

diagnoses and should consider a range of clinical possibilities. However, if the initial diagnosis 

is incorrect, the consequences are detrimental and can lead to mortality.(46) 

In this study (n=100) 40% of patients had AMS due to Neurological cause, which is most 

common cause of AMS.  

Similarly in study by John B et al (41) (n=251), 38.65% of AMS was due to neurological cause 

and was most common cause. 36.5% in Aslaner mehmat ali  et al (42) and was most common 

cause. Findings were consistent with this study.(42) 

Whereas 1934 patients were studied in Xiao et al(4), where 797 were elderly. 35% had 

Neurological cause for AMS in total (2
nd

 common cause) and 49.3% were elderly among total. 

Neurological causes for altered mental status in study conducted by L. Wofford et al(44) 

(n=153) was 20.2% which was 3
rd

 common cause for AMS.  

 

In this study (n=100) 35% of patients had CVA, among them 25% had infarct and 10% had 

intraparenchymal bleed, whereas in the study conducted by Aslaner mehmat ali et al(42) 
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(n=822) 28.5% of patient had CVA among which 23.1% had infarct (ischemia) and 5.4% had 

bleed. 59.79% had CVA in study by John B et al(41), among them 72.24% had ischemic 

stroke. 

In this study CVA is the most common neurological cause whereas in study conducted by 

Aslaner mehmat ali et al (42) CVA is second most common cause. 

Previous studies have shown that stroke is rarely a cause of the acute confusional state. 

(47,48). However in this study CVA is one of the most common cause for AMS in elderly and 

above studies go in favour of CVA as common cause for AMS. 

In this study (n=100) only 3% had AMS due to meningoencephalitis and 2% as seizures, 

whereas 2.4% had meningoencephalitis and 3.3% had seizures in xiao et al(4) and findings are 

consistent with this study. 

In this study (n=100) 29% had Metabolic Encephalopathy, among them 22% were because of 

hyponatremia (most common cause is drug induced) and 7% were because of hypoglycemia 

due to various causes. 

Similarly in study conducted by John B et al (41) (n=251) 33.47% had metabolic 

encephalopathy, among them 45.24% was due to hyponatremia, 29.76% due to hypoglycemia 

and rest due to other causes. Findings are consistent with our study.  

Other studies like Aslaner mehmat ali et al (42) (n=822), 17.3% had metabolic cause for 

encephalopathy. 22.9% in study conducted by L.wofford et al(44). 7.9% (among them 6.3% 

were elderly) in study by Xiao et al (4) had metabolic encephalopathy. 

In this study (n=100) only 6% had AMS secondary to septic encephalopathy, whereas 39.5% 

in Aslaner mehmat ali et al(42), 26.1% in L.wofford et al(44), 9.1% (10.4% among elderly) in 

xiao et al(4). 36.65% in John B et al (41). All the comparative studies had infective etiology as 

one of the most common cause whereas in this study only 6% is the only cause for septic 

encephalopathy. The reason being most of the patients had multiple etiologies along with 

sepsis, which were grouped under multifactorial etiology for AMS. 

In this study (n=100) 24% had AMS secondary to multiple causes, similarly 19.3% in Aslaner 

mehmat ali et al(42). 29.88% in John B et al (41). Findings are consistent with other studies. 

 

Our study has no patients with unknown etiologies like other studies (4, 40); 

 

 

COMORBIDITIES  

In this study 28% were both Diabetic and Hypertensive, 26% had multiple comorbidities (2 or 

more), 20% were Hypertensive only, 13% had no comorbidities, 4% had diabetes mellitus 

only, 2% BPH only, 2% IHD only, 1% COPD only, 1% PTB only, 1% - Hypothyroidism only, 

1% - parkinsonism only, 1% - Malignancy only. 
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Number of Diabetics overall were 50% and Hypertensive were 71% (including multiple 

comorbidities) 

It is comparable with study conducted by John B et al (41). Mainly 60.96% were hypertensive, 

45.42% were diabetic and 10.76% had no comorbidities. 

 

In this study 68% had normal heart rate, 28% had tachycardia and 4% had bradycardia. Also 

78% had normal spo2 levels and 22% had hypoxia. 41% had normal hemoglobin level whereas 

59% had anemia(mild – 27, moderate- 28, severe – 4). 47% had normal leucocyte count, 51% 

had leukocytosis and 2% had leucopenia. 80% had normal platelet count and 20% had 

thrombocytopenia. 49% had normal sodium levels and 51% had hyponatremia (<135 mmol/L). 

13% had normal albumin levels and 87% had hypoalbuminemia.  

Similarly study by John B et al(41) had 59.57% anemia in males and 72.73% anemia in 

females, 59.76% had leukocytosis, 23.11% had thrombocytopenia. 49% had hyponatremia. All 

the values are consistent with the present study. 

RAAS index 

In this study Coma-stupor (RASS -5 and -4) was observed in 15% of the patients (4% and 10% 

respectively); lethargy (RASS -3,-2,-1) was observed in 57% of the patients (7%,12%,38% 

respectively); and awakeness-hyperalertness (RASS +1,+2 to+4) was observed in 29% of the 

patients (25% and 5% respectively)      

Similarly Coma-stupor (RASS -5 and -4) was observed in 17.3% of the patients (3.2% and 

14.1%, respectively); lethargy (RASS -3 -2 -1) was observed in 59.6% patients (17.0%, 22.3%, 

and 20.3%, respectively); and awakeness-hyperalertness (RASS 0 +1 +2 +3 +4) was observed 

in 23.1% of the patients (7.2%, 10.7%, 4.9%, 0.4%, and 0.0%, respectively) (41). 

  

 

 

LIMITATION 

- Sample size of this study is small and large scale study is required for its application to the 

general population. 

- Covid Pandemic situation has come during the study period. Due to fear of Covid 

Pandemic, elderly patients with AMS especially with sepsis avoided hospital care resulting 

in less number of patients with septic encephalopathy. 
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CONCLUSION 

In this study the most common cause for altered sensorium in elderly was 

neurological cause (40%) followed by metabolic encephalopathy (29%) followed by 

multifactorial causes (24%) and lastly infectious cause. Most of the patients clinically 

presented as drowsy to lethargic as part of AMS. The findings in this study is 

consistent with all other studies except infectious causes. This study helps the 

physicians to have an idea regarding common causes of AMS in elderly patients at 

presentation. Hence approach, necessary investigations required for diagnosing the 

patient is known so that appropriate treatment is initiated as early as possible, thus 

reducing morbidity and mortality.   
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SUMMARY 

This study is conducted in 100 elderly patients who presented with Altered Mental 

Status (AMS) to Emergency Department or Medical ICU at SDM Hospital and 

Medical Sciences, Dharwad. 

They are clinically examined and classified based on RASS scoring system and most 

of the patients are found to be lethargic. Detailed history is taken, examined and 

necessary laboratory evaluation is done after taking informed written consent from the 

relatives. 

 It is found that most of the elderly belonged to 65-74 age group. And 61% of them 

were males. Most common etiological factor found in this study was AMS secondary 

to neurological causes (40%), among them most common cause was CVA; followed 

by metabolic encephalopathy (29%), among them hyponatremia was most common; 

followed by multifactorial causes (24%); followed by 7% with septic encephalopathy 

and 1% had hypertensive encephalopathy. 

The clinical and etiological profile of this study was consistent with other studies 

except for infectious causes. As most of the infectious causes were found in 

multifactorial causes, total number of septic encephalopathy only was reduced. 

However due to fear of Covid Pandemic, elderly patients with AMS, especially with 

sepsis, avoided hospital care resulting in less number of patients with septic 

encephalopathy. 

The elderly patients who present with AMS must be screened for above etiologies on 

priority by the physicians at Emergency department and Medical ICU especially in 

Indian scenarios as studies on AMS in elderly are limited in developing countries. 

 



41 

 

This study helps the physicians to have an idea regarding common causes of AMS in 

elderly patients at presentation. Hence approach, necessary investigations required for 

diagnosing the patient is known so that appropriate treatment is initiated as early as 

possible, thus reducing morbidity and mortality. 
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ANNEXURE I – ETHICAL COMMITTEE CLEARANCE 
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ANNEXURE II – PROFORMA 

A STUDY OF CLINICAL AND ETIOLOGICAL PROFILES IN ELDERLY 

PATIENTS PRESENTING WITH ALTERED MENTAL STATUS 

DATE: SERIAL NO: 

PATIENT DETAILS: 

NAME: AGE: 

OP NO: IP NO: SEX: M / F 

ADDRESS: PATIENT PHONE NO.: 

DIAGNOSIS: 

HISTORY: 

ON EXAMINATION: 
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Pallor, Icterus, Cyanosis, Clubbing, lymphadenopathy, Edema. 

PR:   

BP:  

RR:  

 

SPO2:   

SYSTEMIC EXAMINATION: 

CARDIOVASCULAR SYSTEM:  

RESPIRATORY SYSTEM:  

PER ABDOMEN:  

CENTRAL NERVOUS 

SYSTEM: 

 

COMPLETE HEMOGRAM  
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LFT  

RFT  

URINE ROUTINE  

CHEST XRAY  

 

ECG  

TSH  

CT/MRI  

2D ECHO  

CULTURES  
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ULTRASONOGRAPH  

RELEVANT 

INVESTIGATIONS 
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ANNEXURE III – CONSENT FORM 

 

Relative’s consent 

(In the event the patient cannot comprehend and consent) 

I (Name)…………………………...………… (Relative) of (Patient) 

...……………………. have been informed about the procedures of the study. I have 

understood that I have the right to refuse the consent or withdraw it any time during 

the study without adversely affecting my ward’s treatment. I have been provided 

ample time to ask questions and I have been clarified to my satisfaction 

I……………………………. the undersigned give my consent to be a participant of 

this study. 

SIGNATURE/ THUMB IMPRESSION: 

NAME OF RELATIVE: 

ADDRESS & PHONE: 

SIGNATURE OF THE DOCTOR: 

NAME: PLACE: 

DESIGNATION: DATE: 
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ANNEXURE IV – KEY TO MASTER CHART 

   CAUSES FOR ALTERED SENSORIUM  

1 : CVA  

    A - INFARCT  

    B - BLEED  

  

2 : SEPTIC ENCEPHALOPATHY  

    A - PNEUMONIA  

    B - UROSEPSIS  

  

3 : METABOLIC ENCEPHALOPATHY  

   A - HYPONATREMIA  

      a - DRUG INDUCED  

      b - SIADH   

      c - GI LOSS  

      d - MULTIFACTORIAL  

      e - OTHERS  

  

  B - HYPOGLYCEMIA  

     a - DRUG INDUCED  
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     b - SEPSIS  

     c - MULTIFACTORIAL  

     d - OTHERS  

  

  C - UREMIA  

  

4 : MENINGOENCEPHALITIS  

  A - TUBERCULAR  

  B - VIRAL  

  

5 : SEIZURE  

   A - METABOLIC  

   B - BREAKTHROUGH  

   C - SCAR EPILEPSY  

6 : OTHERS  

  

ASSOCIATED COMORBIDITIES  

7 - IHD  

8 - PARKINSONISM  

9 - COPD  
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10 - HYPOTHYROIDISM  

14 - T2DM  

15 - HTN  

16 - BPH  

17 - OLD PTB  

18 - OLD CVA  

19 - MALIGNANCY  

20 - SEIZURE DISORDER  

 

 HEMOGLOBIN  

   1 - NORMAL  

   2 - MILD ANEMIA(11-11.9 gm/dl in females and 11-12.9 gm/dl in males) 

   3 - MODERATE ANEMIA(8.1-10.9 gm/dl)  

   4 - SEVERE ANEMIA(<8 gm/dl)  

  

PLATELETS (THROMBOCYTOPENIA) per microlitre  

  1 - NORMAL  

  2- MILD (1-1.5 LAKH)  

  3-MODERATE (50000 - 1 LAKH)  

  4-SEVERE (<50000)   
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PR - bpm  

1 - NORMAL (60-100)  

2 - TACHYCARDIA(>100)  

3 - BRADYCARDIA(<60)  

  

TLC (cells/mm3)  

 1 - NORMAL (4000-11000)  

2 - LEUCOCYTOSIS (>11000)  

3 - LEUCOPENIA (<4000)  

  

SBP  

1- NORMAL (100 -119 MMHG)  

2 - ELEVATED (120-129 MMHG)  

3 - HYPERTENSION STAGE 1 (130 - 139 MMHG)  

4 - HYPERTENSION STAGE 2 (140 MMHG OR HIGHER)  

5 - HYPERTENSIVE CRISIS ( >180MMHG)  

6 - HYPOTENSION (<100MMHG)  

  

DBP  

1- NORMAL (60-79MMHG)  
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2- HYPERTENSION STAGE 1 ( 80-89 MMHG)  

3- HYPERTENSION STAGE 2 ( 90MMHG OR HIGHER)  

4 - HYPERTENSIVE CRISIS ( >120MMHG)  

5 - HYPOTENSION (<60MMHG)  

  

ALBUMIN  

1 - NORMAL (>/=4 g/dl)  

2 - HYPOALBUMENEMIA (<4 g/dl)  

  

SODIUM (HYPONATREMIA)  

1 - NORMAL (>/=135 mmol/L)  

2 - MILD: 130-134 mmol/L  

3 - MODERATE: 125-129 mmol/L  

4 - PROFOUND: < 125 mmol/L  

  

SATURATION  

1 - NORMAL (94-100%)  

2 - HYPOXIA (<94%)  
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RASS SCORE 

-5 :  UNAROUSABLE (COMA) 

-4 : DEEP LETHARGY (STUPOR) 

-3 : MODERATE LETHARGY 

-2 : LIGHT LETHARGY 

-1 : DROWSY 

0 : ALERT AND CALM (AWAKE) 

+1 : RESTLESS 

+2 : AGITATED 

+3 : VERY AGITATED 

+4 : COMBATIVE 
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ANNEXURE V – MASTER CHART  
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