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ABSTRACT

Objective: Delirium is common in older hospitalized patients and may indicate a life- threatening condition, where a prompt and appropriate
evaluation is required for assessment and prevention of the disease which should be done at the time of admission and continue throughout the
hospital stay. The present study was undertaken to evaluate delirium in elderly (>65 years) hospitalized patients in a tertiary care hospital and to
monitor outcome after 1 month.

Methods: This prospective observational study was carried out in the Department of General Medicine of M.K.C.G. Medical College and hospital,
Berhampur, Odisha, India from August 2019 to September 2021. After clinical evaluation and diagnosis as delirium patients using (confusion
assessment method) score, 50 patients (65 years and above) were selected for the study. Patients with dementia, any psychiatric condition, trauma,
intoxication, and poisoning were excluded from the study. They were evaluated for etiology and then followed up for 1 month for outcome.

Results: In this present study of 50 patients, 33 were male and 17 were female. About 64% belong to age group 65-75 years. Most common type
of delirium was hyperactive (40%). The most common etiologies were hyponatremia (38%), infection (22%), and cerebrovascular accident (16%).
Majority of population had both type 2DM (diabetes mellitus) and HTN (Hypertension) (38%). Overall recovery rate was better in metabolic causes
(89.4%), most fatal was uremia followed by intracranial bleed. Lower (Glasgow coma scale) score at the time of admission indicates poor prognosis.

Conclusion: Delirium in elderly patients is a medical emergency which needs prompt diagnosis and evaluation helping the family and physicians for
better management with a good prognosis.
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INTRODUCTION patients over 65 years of age [6]. Investigations are not unequivocal or
at hand all time and at all places to come to a diagnosis and predict an

Deliriumisanacute confusional mental state of reduced comprehension, outcome. The answer lies with the patient [7].

coherence, and capacity to reason.

The present study was undertaken with the following aims and

objectives which were as follows:

e To diagnose delirium in elderly patients (more than 65 years)
admitted in emergency department with altered sensorium,

e To evaluate the etiology of delirium,

e To monitor outcome after 1 month.

This is a complex medical disorder associated with high morbidity
and mortality among elderly patients. Despite its clinical importance,
delirium is often not detected or it is misdiagnosed as dementia or
other psychiatric illness [1]. Both delirium and dementia are disorders
of cognitive function and are associated with adverse health outcomes.
Both conditions are common in general hospitals with about 20% older

people presenting in hospital having delirium [2] and 40% of older
hospital admissions having dementia. This assessment should allow
providers to better understand the etiology of mental status changes
and therefore improve diagnostics kills and management [3].

For patients with acute changes in mental status, the emergency
department evaluation should focus on searching for the underlying
etiology [4]. Altered mental status remains a symptom complex that
carries a significant length of hospital stay and mortality [5]. It adds
an extra burden to the care givers and family members. The key to
management of cases of an acute confusional state lies in recognizing a
cause or other contributing illness and alleviating it.

Delirium, a common manifestation of acute brain dysfunction in
critically ill patients, is associated with poor short-term outcomes
and may result in adverse sequelae years after ICU discharge, and an
executive summary on preventable medical injuries commissioned by
the American Association of Retired Persons identified delirium as
one of six leading causes of injuries associated with hospitalization in

METHODS

A prospective observational study was designed and conducted in
the Department of General Medicine in MKCG Medical College and
Hospital, Berhampur, Odisha, India, for 2 years from December 2019
to September 2021. A total number of 50 patients in the age group of
65 years and above and of both the genders presenting in emergency
department with delirium, fulfilling the inclusion criteria, were taken
in this study. The study was conducted after the study protocol was
approved by the Institutional Ethics Committee (No. 959/Chairman-
IEC, M.K.C.G. Medical College, Berhampur-4). Informed consent was
obtained from all the patients and the study was done in accordance
with the guidelines of the Declaration of Helsinki 2008.

The enrolled patients were diagnosed as delirium using confusion
assessment method diagnostic algorithm including the following criteria:
e Acute onset and fluctuating course

e [nattention

e Disorganized thinking
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e  Altered level of consciousness.
e The diagnosis of delirium needs presence of feature 1 and 2 and
either 3 or 4.

Inclusion criteria
Patients above 65 years of age complaining of altered sensorium for
duration <7 days were included in the study.

Exclusion criteria

The following criteria were excluded from the study:

e Known cognitive impairment or any psychiatric illness
e Intellectually impaired since long period of time

e Head trauma

e  Chronic alcoholic, drug abuser, or any other addiction.

All the 50 patients were subjected to a detailed history, neurological,
and systemic examination. The patients were subjected to routine
laboratory investigations such as complete blood count, lipid profile,
serum sodium, serum potassium, renal function test, liver function
test, non-contrast computerized tomography (NCCT) of brain, and
ultrasonography of abdomen.

Statistics
Data were entered using Microsoft Excel and exported to SPSS
version 17.0.

RESULTS

Out of 50 cases, 33 (66%) were male and 17 (34%) were female. The
age and sex distribution of 50 cases are shown in Table 1 and Fig. 1.
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Serum sodium level in hyponatremia

It was observed that it was most common etiology of delirium among
these 50 patients. The value varies from 110 to 135 mEq/L. The
distribution of hyponatremia is shown in Table 4 and Fig. 4.

Major associated conditions

Out of 50 participants, 28% were only hypertensives, 18% were
only diabetic, 36% had both HTN and Type 2DM, and 18% had no
comorbidities. As majority of them had some comorbid conditions, it
was found to be a major risk factor (Table 5 and Fig. 5).

NCCT brain

Majority of patients had normal study and second most common
was atrophic changes in brain which was more frequent in older age
group (>75 years); hence, cerebral atrophy could be a risk factor for
development of delirium (Table 6 and Fig. 6).

Etiology and outcome

In the present study, metabolic and infective etiology of altered
sensorium showed comparatively good outcome with complete
recovery. CVAs due to bleed had poorer resulting in death. The patients
who showed good recovery were anticipated to do so on 2" and 3" day
of admission itself based on clinical examination (Table 7).

Coma score and outcome

According to Glasgow coma scale (GCS) score, the lower the score
(3 or 4), the death rate is higher, but it was not specific prognosis

Table 4: Serum sodium level in hyponatremia

Table 2 and Fig. 2 show the number of cases and percentage of Serum Sodium Level (mEq/mI) Number Percentage
different types of delirium. Hyperactive (CAM 1 and 2+3) (n=20, 40%), 110-120 9 47
hypoactive (n=18, 36%) and mixed were found to be (n=12, 24%). 121-130 8 42
131-135 2 10
The following pie chart depicts etiological distribution of delirium in
this study (Table 3 and Fig. 3).
Table 5: Major associated conditions
Hence according to this study, it was found that most common cause of
delirium in elderly patients is metabolic (hyponatremia) followed by Associated condition Number Percentage
infection and cerebrovascular accident (CVA). Only hypertension 14 28
Only type 2 diabetes mellitus 9 18
Table 1: Age and sex distribution of cases BOt.h hypertenS}on and type 18 36
2 diabetes mellitus
Age in years Male Female Total gzglpldemla ; 14
65-75 23 (46%) 9 (18%) 32 (64%)
>75 10 (20%) 8 (16%) 18 (36%)
Table 6: NCCT brain findings
Table 2: Types of delirium Findings Number Percentage
. Normal study 20 40
Type of delirium Number of cases Percentage Atrophic changes in brain 11 22
Hyperactive (CAM1 and 2+3) 20 40 Bilateral periventricular ischemic changes 8 16
Hypoactive 18 36 Intracranial hemorrhage 5 10
Mixed 12 24 Ischemic infarct 5 10
Total 50 100 ICSOL 1 2
Table 3: Etiology distribution Table 7: Etiology and outcome
Diagnosis Number Percentage Diagnosis Number ofcases 1 % I % I %
Hyponatremia 19 38 Hyponatremia 19 2 105 - - 17 89.4
Hypoglycemia 6 12 Infection 11 19 - - 10 90.9
Infective 11 22 Hypoglycemia 6 - - - - 6 100
CVA (ischemic) 3 6 Ischemia 3 - - 2 666 1 333
CVA (hemorrhage) 5 10 Intracerebral bleed 5 4 80 1 20 - -
Ketosis 4 8 Uremia 2 2 100 - - - -
Uremia 2 4 Ketoacidosis 4 1 25 - - 3 75

CVA: Cerebrovascular accident

I: Death, II: Functional disability, III: Full recovery
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Table 8: Coma score and outcome

Outcome GCS score 3 GCS score 4-8 GCS score >/=9
Number of cases % Number of cases % Number of cases %
I 3 100 3 30 4 10.8
11 - - 3 30 - -
11 - - 4 40 33 89.1
GCS: Glasgow coma scale
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DISCUSSION

In the present study, 50 cases of altered sensorium were evaluated
and followed up for 1 month and their outcome was determined. Due
to small number of subjects, the results can only be considered as
preliminary.

Fig. 6: NCCT brain findings

Out of 50 cases, there were 33 males (66%) and 17 females (34%) giving
male-to-female ratio 1.94:1. The maximum number of cases occurred in
65-75 years of age group. The most common type of delirium according
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Fig. 7: Graph showing coma score and outcome

to this study was hyperactive (40%) followed by hypoactive (36%).
Rahman et al. study had 380 patients (>60 years), 256 (67.36%) were
male, and 124 were female (32.63%) [8]. Aslaner et al. study had 52.3%
women and 48.7% men [9].

Etiology

The relative frequency of different disease entities that were
responsible for delirium in the present study has been compared with
Aslaner Turkey study which had 822 patients [9].

The most common cause of delirium in the present series is
hyponatremia (38%), the next in order of frequency is infection (22%).
However, in the Aslaner et al. study, most common etiology found was
infections followed by CVA. Study by Khurana et al,, in May 2011, on
400 patients having mean age of 70.8 years also found most common
etiology as sepsis (44%) followed by metabolic (36%). Most common
type of delirium was hypoactive (65%) and hyperactive (25%) [10].

Rahman et al. (2016) study showed that causes of delirium were
uncontrolled HTN (63.2%), infection (41.6%), uncontrolled DM
(36.6%), and CVD (28.4%). CKD (10.5%) [8]. Sumji Setal conducted
study showing most common cause CVA (n=161, 25.6%), metabolic
(n=157, 24.9%), infections (n=117, 18.5%), seizures (n=83,13.0%),
intracranial infections (n= 32, 5%), ICSOL (n =16, 2.6%), poisoning
(n=8, 1.3%), SDH (n=9, 1.5%), and unknown (n=17, 2.7%) [11].

JinHH an study showed that most common type of delirium was
hypoactive (74%) [12].

Associated conditions

In our study, most common associated condition was coexisting type 2
DM and HTN (38%), only HTN (28%), only Type 2DM (18%), CKD
(2.5%). A study by Rai et al. mentioned that HTN was the most common
(26.92%) associated condition followed by CVA with multiple infarct of
four patients [13]. Kaur et al. conducted a study and found that ACS was
most common associated factor (85%), 19% were hypertensive, 17%
had diabetes, CKD in 13%, CLD in 13%, drug abuse in 6%, malignancy
6%, and alcohol 4% [14]. Inouy et al. study showed that common risk
factor was visual impairment (RR- 3.5), severe illness (RR-2.8), and
high BUN (RR-2.0) [15].

Outcome

Out of 50 cases in this study, ten died with overall mortality (20%),
functional disability (6%), and moderate to good recovery (74%).
Study by Rahman et al. showed about 63.7% improved completely,
29.50% had persistent symptoms, and 6.8% of them died. Khurrana
et al. study showed 14.75% mortality and good outcome 83% [10].
Monidipa Dasgupta, Chris Brymer conducted a prospective study on
prognosis of delirium in elderly found that 69% of patients showed
poor recovery inform of either death or disability (55 dead, 46 had
functional deficit) [16]. A study by Davis et al. noted that delirium was
associated with general cognitive decline, with an eight-fold increase
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incident of dementia and accelerated decline in MMSE scores [17].
A study by Grover et al. showed that 65.9% improved and 6.6% died.
About 8.8% had residual disability [18]. A Turkish study by Kekec et al.
found 20.1% mortality rate in delirium patients, where total number
of patients were 790 [19].

CVA

The presence of any degree of delirium substantially reduces the chance
of a good outcome of patients with ischemic stroke and a poor chance
of outcome in patients with cerebral hemorrhage. In our study, patients
who presented with infarction and delirium not lasting more than 24 h
showed good recovery. Oxbury, Greenhall, and Gainger found that any
alteration in consciousness with ischemic stroke predicted at least a
30% mortality and the death rate climbed as GCS descended [20].

Septic encephalopathy

Deep stupor or coma in infections such as bacterial meningitis and viral
encephalitis carries mortality of 50% or higher. However, attention has
to be given to the virulence of the organism and delay in beginning of
effective treatment along with neurologic details [21].

Coma score and outcome

The lower the coma scores of three and four, the death rate is more, but
it was not a specific indicator of prognosis taken alone. The patient with
GCS score of more than six to eight was 7 times more likely to waken
than those with a score of three to five. GCS <4 has high mortality.
This was seen in a study done by Vangool et al. [22]. Thus, GCS helps
to predict outcome and identification of comatose patients at high
risk for death or severe disability. Patients with abnormal brain stem
response, absent verbal response, and absent withdrawal response to
pain on day three showed more mortality. A study done on 596 patients
by Hamel M. Betal showed the absence of above clinical signs carried
poor outcome [23].

CONCLUSION

The present study was focused in determining the cause of delirium
in elderly population and to identify minimal data required to make a
prediction of outcome in these cases. Quick and accurate diagnosis and
thorough evaluation of elderly hospitalized delirium patients had better
prognosis in terms of severity, duration of delirium, and mortality.

AUTHORS’ CONTRIBUTIONS

The authors declare that all the named authors have contributed
equally to this article.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to disclose.

FUNDING

No funding sources.

REFERENCES

1. Cole MG. Delirium in elderly patients. Am J Geriatr Psychiatry
2004;12:7-21.

2. Inouye SK. Delirium in older persons. N Engl J Med 2006;354:1157-65.

3. Xiao HY, Wang YX, Xu T, Zhu HD, Guo SB, Wang Z, et al. Evaluation
and treatment of altered mental status patients in the emergency
department: Life in the fast lane. World J Emerg Med 2012;3:270-7.

4. HanJH, Wilber ST. Altered mental status in older emergency department
patients. Clin Geriatr Med 2013;29:101-36.

5. Leong LB, Jian KH, Vasu A, Seow E. Prospective study of patients with
altered mental status: Clinical features and outcome. Int J] Emerg Med
2008;1:179-82. doi: 10.1007/s12245-008-0049-8, PMID 19384512

6. Girard TD, Pandharipande PP, Ely EW. Delirium in the intensive care
unit. Crit Care 2008;12:S3.

7. Ranhoff AH, Rozzini R, Sabatini T, Cassinadri A, Boffelli S,
Trabucchi M. Deliriumina sub intensive care unit for the elderly:
Occurrence and risk factors. Aging Clin Exp Res 2006;18:440-5. doi:

118



10.

11.

12.

13.

14.

15.

Behera et al.

10.1007/BF03324841

Rahman MM, Panday R, Sohel KU, Ahmed Z, Khanam S, Sarker MS,
et al. Etiological evaluation of acute confusional state in elderly
(>60 years) patients. J Med 2021;22:41-5. doi: 10.3329/jom.
v22i1.51390

Aslaner MA, Boz M, Celik A, Ahmedali A, Eroglu SE, Aksu NM, ef al.
Etiologies and delirium rates of elderly ED patients with acutely altered
mental status: A multicenter prospective study. Am J Emerg Med
2017;35:71-6. doi: 10.1016/j.ajem.2016.10.004, PMID 27765479
Khurana V, Gambhir IS, Kishore D. Evaluation of delirium in elderly:
A hospital-based study. Geriatr Gerontol Int 2011;11:467-73.

Sumji S, Wani MI, Mohi-ud-din M. Acute confusional state/delirium;
An etiological and prognostic evaluation. Ann Indian Acad Neurol
2014;17:30-4.

Han JH, Zimmerman EE, Cutler N, Schnelle J, Morandi A, Dittus RS,
et al. Deliriumin older emergency department patients: Recognition, risk
factors, and psychomotor subtypes. Acad Emerg Med 2009;16:193-200.
Rai D, Garg RK, Malhotra HS, Verma R, Jain A, Tiwari SC, ef al. Acute
confusional state/delirium: Anetiological and prognostice valuation.
Ann Indian Acad Neurol 2014;17:30-4.

Kaur J, Mohan G, Nayyar SB, Kaur R. A study of etiological
profile of acute confusional state. Int J] Adv Med 2019;7:138-44.
doi: 10.18203/2349-3933.1jam20195661

Inouye SK, Viscoli CM, Horwitz RI, Hurst LD, Tinetti ME. A predictive
model for delirium in hospitalized elderly medical patients based on

17.

18.

20.

21.

22.

23.

Asian ] Pharm Clin Res, Vol 15, Issue 10, 2022, 115-119

admission charecteristics. Ann Intern Med 1993;119:474-81.

. Dasgupta M, Brymer C. Prognosis of delirium in hospitalized elderly:

Worse than we thought. Int J Geriatr Psychiatry 2014;29:497-505.
doi: 10.1002/gps.4032, PMID 24123329

Davis DH, Muniz TG, Keage H, Rahkonen T, Oinas M, Matthews FE,
et al. Delirium is a strong risk factor for dementia in the oldest-old:
A population-based cohort study. Brain 2012;135:2809-16.

Grover S, Malhotra S, Bharadwaj R, Kumar S, Bn S. Deliriumin
children and adolescents. Int J Psychiatry Med 2009;39:179-87.

. Kekec Z, Senol V, Koc F, Seydaoglu G. Analysis of altered mental

status in Turkey. Int J Neuro Sci 2008;118:609-17.

Oxburg JM, Greenhall RC, Grainger KM. Predicting outcome of stroke;
Acute stage after cerebral infarction. BMJ 1975;3:125-7.

Dodge PR, Schwartz MM. Bacterial meningitis-a review of selected
aspects. II. Specialneurologic problems, post meningitis complications
and clinicopathological correlation. N Engl J Med 1965;272:10003-10.
Sacco RL, Vangool R, Mohr JP, Hauser WA. Nontraumatic
coma. Glasgow coma score and coma etiology as predictors of
2-week outcome. Arch Neurol 1990;47:1181-4. doi: 10.1001/
archneur.1990.00530110035013, PMID 2241614

Hamel MB, Goldman L, Teno J, Davis RB, Harrell FE Jr., Connors AF Jr.,
et al. Identification of Comatose patients at high risk for death or severe
disability. Support investigators. Understand prognoses and preferences
for outcomes and risks of treatments JAMA 1995;273:1842-8.

119



