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ABSTRACT

Background: Delirium is a common, under-recognized, and often fatal condition in critically ill patients, characterized by acute disorder
of attention and cognition. The global prevalence varies with a negative impact on outcomes. A paucity of Indian studies exists that have
systematically assessed delirium.

Objective: A prospective observational study designed to determine the incidence, subtypes, risk factors, complications, and outcome of
delirium in Indian intensive care units (ICUs).

Patients and methods: Among 1198 adult patients screened during the study period (December 2019-September 2021), 936 patients were
included. The confusion assessment method score (CAM-ICU) and Richmond agitation sedation scale (RASS) were used, with additional
confirmation of delirium by the psychiatrist/neurophysician. Risk factors and related complications were compared with a control group.
Results: Delirium occurred in 22.11% of critically ill patients. The hypoactive subtype was the most common (44.9%). The risk factors recognized
were higher age, increased acute physiology and chronic health evaluation (APACHE-II) score, hyperuricemia, raised creatinine, hypoalbuminemia,
hyperbilirubinemia, alcoholism, and smoking. Precipitating factors included patients admitted on noncubicle beds, proximity to the nursing
station, requiring ventilation, as well as the use of sedatives, steroids, anticonvulsants, and vasopressors. Complications observed in the delirium
group were unintentional removal of catheters (35.7%), aspiration (19.8%), need for reintubation (10.6%), decubitus ulcer formation (18.4%),
and high mortality (21.3% vs 5%).

Conclusion: Delirium is common in Indian ICUs with a potential effect on length of stay and mortality. Identification of incidence, subtype, and
risk factors is the first step toward prevention of this important cognitive dysfunction in the ICU.
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HIGHLIGHTS

Delirium isa common, under-recognized, and often fatal condition
in critically ill patients. A paucity of Indian studies exists that have
systematically assessed delirium. The present Indian study is
single-center prospective clinical observational noninterventional
study with a large sample study population of 936 critically ill
patients from Indian ICU.
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INTRODUCTION

Delirium is a medical diagnosis defined by the diagnostic and
statistical manual of mental disorders fifth edition (DSM-5), as acute
disturbancein attention and awareness with fluctuating course, with
either disorganized thinking or an altered level of consciousness.'
Prevalence of delirium varies across the globe depending on
factors such as the cohort of the patient studied, admission in
intensive care, medical or surgical settings, need for ventilation,
and screening tool used to diagnose it.2 A recent systematic review
of 42 studies reported the incidence of delirium as high as 31.8%
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critically ill patients.
Delirium is common in the ICU because it frequently occurs
in the context of multiorgan failure and critical illness. Clinical

manifestation of delirium varies from hyperactive, hypoactive, and
mixed subtypes, with hypoactive delirium being reported as most
frequent among critically ill patients.*
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Flowchart 1: Flowchart of the patient

Total number of patients screened after

admission in ICU (N = 1,198)

v

Total number of patients excluded *N = 262
+++Admission <24 hours = 135
++Prolonged coma (GCS <8) = 86
++Palliative care = 28
+Death within 24 hours =7
+Age <18 years = 4
+Auditory and visual disorder = 2

v
Study cohort N = 936

v

Screening for diagnosis of delirium by
CAM-ICU, MMSE, DSM-5 *criteria

v

N =207 With confirmed delirium
N =729 No inattention or disorganized thinking

*CAM-ICU-Confusion assessment method for
intensive care unit. MMSE—-Mini mental state
examniation. DSM-5-Diagnostic and statistical
manual of mental disorders-5th edition

It is often underrecognized, although having a significant and
potential negative impact, resulting in extended lengths of stay
and poor outcomes for ICU patients. The overall effect of delirium,
apartfromincreased mortality and morbidity, translates into higher
cost both within the ICU and hospital, as evident from the recent
systematic review and meta-analysis.’

Itis quite relevant to the Indian setting as far as the cost burden
to the patient and caregiver is concerned.

In order to optimize healthcare spending and cut costs, delirium
prevention or early detection of its precipitating and predisposing
risk factors in the ICU may be a priority.

There are a few clinical studies that have reported delirium
in Indian ICUs. We conducted a prospective observational study
to estimate the incidence, subtypes, risk factors, associated
complications, and outcome of delirium in Indian ICU settings.

PATIENTS AND METHODS

Study Design

This single-center prospective observational study was performed
after obtaining Institutional Ethical committee (IEC) approval in the
critical care unit of tertiary care hospital in India. The study center
is a level 3 semiclosed 48-bed ICU with a median APACHE-II score
of 11 (8-14) and monthly standard mortality rate (SMR) of 0.75 in
the preceding year. The study included all adult patients (age >18
years) who were admitted to the critical care unit for more than 24
hours during the study period (December 2019-September 2021).
Patients with the Glasgow coma scale (GCS) <8, those with a mental
disability or with a history of treatment for the same, patients with
auditory or visual disorders, and patients who were under palliative
care were excluded from the study sample (Flowchart 1).

Data Collection

The study group patient’s data were collected prospectively for age,
gender, comorbid condition, history of alcohol and tobacco (habitual
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consumption), APACHE-II, GCS, subset category of admission
(medical/surgical), infrastructural variable after admission to the
ICU, including bed type (cubicle/noncubicle), presence or absence
of window, proximity to nursing station/entrance or exit of critical
care unit, and laboratory parameters, including serum electrolytes,
renal function tests (urea/creatinine), and liver function tests (serum
albumin, total bilirubin, aspartate transaminase (AST), alanine
transaminase (ALT), and serum albumin). There were additional data
regarding use of mechanical ventilation (invasive vs noninvasive),
need of drug opioids, sedatives, steroids, anticonvulsants, and
vasopressors. Similarly, complications and outcome parameters,
including events of removal of catheter, aspirations, reintubation,
decubitus ulcers, length of stay in the ICU, length of stay in the
hospital, and in-hospital mortality, were recorded prospectively
both for the study populations and control group (100 nondelirium
patients were included) for comparison.

Delirium Assessment

Diagnosis of delirium and subtype identification was made in
study participants after fulfilling inclusion criteria, by following
three steps:

First, they underwent evaluation on RASS. Richmond agitation
sedation score components were assessed as shown in Table 1.

It is the standard 10-point sedation scale with four levels of
anxiety or agitation (+1 to +4), one level to denote a calm and
alert state (0), and 5 levels to assess the level of sedation (-1 to -5).
A score of -4 indicates that the patient is unresponsive to verbal
stimulation and finally culminating in unarousable states (-5). It has
good interrater reliability and validity.

In the second step, those patients who were -3 to +4 on the
RASS scale were evaluated further with CAM-ICU score shown in
Flowchart 2.

It is the most reliable tool to diagnose delirium in all subsets
of ICU patients, including those on mechanical ventilation.
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Table 1: Richmond agitation sedation score (RASS)

Score Clinical condition Description
+4 Combative Violent, immediate threat to staff
+3 Very agitated Pull at devices or remove tubes
+2 Agitated Nonpurposeful movements fight ventilator
+1 Restless Anxious, apprehensive
0 Alert and calm
-1 Drowsy Not fully alert, sustained awakening to voice (eye-opening and contact >10
seconds)
-2 Light sedation Briefly awakens to voice (eye-opening and contact <10 seconds)
-3 Moderate sedation Movement or eye-opening to voice, no eye contact
-4 Deep sedation No response to voice, but eye-opening to physical stimuli
-5 Unarousable No response to voice or physical stimuli

RASS >-2 proceed to ICU-CAM, RASS <-2 stop reassess later

Flowchart 2: CAM-ICU screening used

1. Acute change of fluctuating course of
mental status

« Is there a acute change from mental
status base line?

» Has the mental status fluctuated during

— No —

CAM-ICU delirium-negative
No delirium

past 24 hours?

Yes

2. Inattention

* Action-Squeeze my hand when you |
say letter “A”

» Read sequence SAVEAHAART
Error: No action with A/action on letter
other than A if unable to complete letters

0-2
Errors

CAM-ICU delirium-negative
No delirium

then pictures

>2 Errors

!

3. Altered level of consciousness

RASS
—»| other —»
than 0

CAM-ICU delirium-positive
Delirium present

Assess RASS

RASS =0

!

4. Disorganized thinking

Will stone float on water?

Are there fish in the sea?

Does 1 kg weigh more than 2?
Command — hold up this many fingers
(hold up 2 fingers)

Now do same thing with other hand or
add one more finger

A

o

Error > 1
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Error (0-1) CAM-ICU
Negative delirium absent
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In the final third step, motor subtyping of patients was done
who were positive on CAM-ICU screening by the rating of RASS
into three types:

1. Hyperactive delirium: persistently positive rating of RASS
(41 to +4) during most of the period while in delirium.

2. Hypoactive delirium: negative rating of RASS (0 to —4) during
most of the period while in delirium.

3. Mixed type: considered when both positive and negative RASS
values during the period of delirium.

A postgraduate critical care trainee doctors administered
the CAM-ICU for the study. Patients positive in CAM-ICU were
screened further either by a neurologist with the mini-mental state
examination (MMSE) or a psychiatrist using the DSM-5 criteria.
The diagnosis of delirium was confirmed by mutual consensus
between the ICU team and psychiatrist/neurophysician. The
duration of delirium was noted from the first positive CAM-ICU till
three consecutive days of negative CAM-ICU assessment.

Informed Consent

The IEC approved the study protocol, and an observational study
waived the need for patient-informed consent.

Statistical Analysis

Prospectively collected data were entered into a Microsoft
Excel sheet and were tabulated. The incidence of delirium
was calculated after the completion of data entry of the study
population. Categorical variables were expressed by frequency
and percentage. Quantitative data variables were expressed
by using mean and standard deviation (SD). Data were further
analyzed using student’s t-test (continuous data) and Chi-square
test (categorical data), using SPSS and Microsoft Excel. P-value
<0.05 was considered significant.

REsuLTs

The present prospective observational single-center study was
conducted at the critical care unit of a tertiary care hospital during
the period from December 2019 to September 2021.

A total of 1198 patients admitted during the study period
were screened, 262 patients were excluded. A total of 936 adult
patients who fulfilled the inclusion criteria were analyzed as shown
in Flowchart 1.On CAM-ICU screening, 216 patients tested positive
for delirium, however, after additional review by a psychiatrist,
9 (4.34%) of 216 patients were removed due to differences in
opinion, and a total of 207 (22.11%) patients were unanimously
identified as delirium-positive.

Number and incidence of hypoactive subtype 93 (44.9%) was
predominant compared with hyperactive 60 (29%) and mixed
54 (26.1%), respectively (Fig. 1).

The mean duration of hyperactive delirium was 2.82 + 1.00 days,
of hypoactive delirium was 3.75 + 0.84 days, and mixed delirium
was 2.56 + 0.82 days, respectively.

As depicted in Table 2 in the comparison of demographic
profile and predisposing factors in delirium and nondelirium control
group, advanced age (mean >58 years), hypothyroidism, addiction
to alcohol, and smoking were found significantly associated
(p < 0.05%) with delirium. Thirty people in this study group (14.5% of
those who got delirium overall) had a history of alcoholism. Among
the metabolic parameters, higher blood urea nitrogen, serum
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Fig. 1: Subtypes of delirium

creatinine, total bilirubin, and lower albumin-level differences were
statistically significant (p < 0.05%) in delirium group.

With respect to precipitating risk factors, high APACHE score
(15.72vs 10.90, p < 0.001*) and use of medications such as sedatives,
steroids, anticonvulsants, opioids, and vasopressors were found
significant for the delirium group.

As regards, bed proximity to nursing station and noncubicle
bed were significant factors associated with delirium.

The need for mechanical ventilation noninvasive (37 vs 7,
p < 0.01%*)/invasive (77 vs 11, p < 0.001*) was both associated
with delirium and was statistically significant with regard to
complications and outcomes, as depicted in Table 3.

Accidental removal of catheters, number of reintubation,
decubitus ulcers, and aspirations were significantly more in the
delirium group (p < 0.05%).

Increased length of stay in the ICU (mean 16.27 vs 5.78,
p < 0.001%*) and hospital length of stay (19.72 vs 8.07, p < 0.001%)
were significantly associated with delirium. Overall mortality
[44/(21.3%) vs 5 (5%), p < 0.01*] was found significant in delirium
group.

The hypoactive subtype was associated with increased mean
length of stay in the ICU as well as hospital length of stay along
with concurrent highest mortality of 34.4% compared with other
delirium subtypes as shown in Figure 2.

Discussion

Delirium is a prevalent form of acute cognitive impairment in
patients in ICUs. The incidence of delirium and its key risk factors
should be identified to aid in its prevention.®

Thereis awide range (11-70%) of reported delirium occurrence
rates across medical and surgical ICUs.” Differences in delirium
incidence rates are likely to be related to patient categories,
screening tools, and treatment factors.®

The incidence of delirium was found to be 22.11% among adults
admitted to ICUs in the current Indian study. The incidence rate
observed is in concurrence with the comprehensive review and
meta-regression analysis conducted by Rood et al.’ reporting a
mean incidence of ICU delirium as 29.

The most common subtype of delirium reported in various
studies and meta-analysis is hypoactive delirium.'” The present
study shows similar results, with predominant hypoactive delirium

Indian Journal of Critical Care Medicine, Volume 27 Issue 2 (February 2023)
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Table 2: Demographics, predisposing, and precipitating factors in study and control group

Variables Delirium group n = 207 (22%) Nondelirium group n = 100 (78%) p-value*
Demographics
Age, mean 58.19 47.85 0.001*
Sex (male/female) 162/45 72/28 NS
Medical case 135 52
Surgical case 72 48
Predisposing factors
Hypertension 103 39 NS
Diabetes 94 35 NS
Hypothyroidism 1 12 0.037*
Ischemic heart disease (IHD) 23 8 NS
Chronic kidney disease (CKD) 7 6 NS
Chronic liver disease 12 1 NS
Chronic obstructive pulmonary disease (COPD) 1 3 NS
Malignancy 10 10 NS
Others (AKI, collagen vascular disease) 8 0 NS
Addiction
Alcohol history 30 4 0.006*
Tobacco history 4 0 NS
Smoking history 16 2 0.045*
Metabolic
Serum sodium (Na), mean 136.18 136.54 NS
Serum potassium (K), mean 3.98 4.13 NS
BUN 54.84 33.03 0.001*
Creatinine 1.33 0.95 0.015*
Serum albumin 3.06 3.47 0.001*
Total bilirubin 1.55 0.77 0.014*
Serum AST 48.32 41.58 NS
Serum ALT 37.54 30.26 NS
Precipitating factors
APACHE-II score, mean 15.72 10.90 0.001*
Medications
Opioids 58 16 0.021*
Sedatives 34 0 0.001*
Steroids 73 12 0.001*
Anticonvulsant 76 20 0.003*
Vasopressors/septic 44 6 0.001*
Mechanical ventilation
Noninvasive 37 7 0.011*
Invasive 77 11 0.001*
ICU bed
Cubicle 37 7 NS
Noncubicle 170 93 0.011*
With window 84 45 NS
Without window 123 55 NS
Proximity of ICU bed to nursing station
Entrance/Exit 42 11
Washroom 25 7
Nursing station 89 22 0.001*

Analysis by Chi-square (categorical variables) or t-test (continuous variables). *p-value <0.05 was significant
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Table 3: Outcome of delirium

Complications n (%) Delirium group (n = 207) Nondelirium group (n = 100) p-value*
Removal of catheters 74 (35.7) 0 0.001*
Aspirations 41 (19.8) 1(1) 0.001*
Reintubations 22(10.6) 0 0.001*
Decubitus ulcers 38(18.4) 0 0.001*
Length of stay in the ICU, mean (SD) 16.27 (12.30) 5.78 (3.32) 0.001*
Hospital length of stay, mean (SD) 19.72 (12.89) 8.07 (3.44) 0.001*
Mortality n (%) 44 (21.3) 5(5) 0.001*

Analysis by Chi-square (categorical variables) or t-test (continuous variables). *p-value <0.05 was significant

Mean hospital ‘
length of stay ‘

Mean ICU
length of stay

n = 207(total)

0 10 20 30 40 50 60 70 80 90 100

M Hyperactive Hypoactive Mixed

Fig. 2: Subtypes of delirium — mean length of hospital and ICU stay

in (n = 93, 44.9%), followed by hyperactive delirium (n = 60, 29%)
and mixed subtype (n = 54, 26.1%) respectively, further higher
incidence of hypoactive delirium was associated with increased
mean length of ICU and hospital stay and mortality compared with
other subtypes."

The clinical implication of this finding is that hypoactive
delirium is “silent,” and its diagnosis is expected to be overlooked
in more than two-thirds of patients. These individuals may not be
recognized as delirious, missing out on treatment chances, and
being at a higher risk of unfavorable outcomes.

Theimpact of increasing age and high severity of illness scoring
on occurrence of delirium is well established in previous studies.”®
The current finding of delirium being significant with advanced age
(mean >58 years) and high APACHE-II score (mean >15.72) confirms
earlier work. Delirium incidence with a higher proportionin relation
to increasing age was also reported in a large retrospective study
from Japan.'? Meticulous screening with CAM ICU and RASS scoring
system in this group of patients should be done proactively.

Delirium being multifactorial is also associated with various
predisposing factors and comorbid conditions. Possible correlation
(positive or otherwise) of predisposing factors on the incidence
of delirium has been well reported in earlier studies.”* Among the
various comorbidities like hypertension, diabetes, IHD, CKD, COPD, and
chronic liver disease malignancy, in the present study, hypothyroidism
was found to have a significant association with delirium.

Hypothyroidism can cause changes in mental status and
cognition, which can manifest clinically as delirium. It is evident
from various recent case reports.'*16

This implies that specific conditions apart from routine com-
orbidities must be identified by the treating physician in the ICU
to possibly address and avert delirium.

Cigarette smoking and nicotine withdrawal, possibly by
upregulation and subsequent desensitization of nicotinic Ach
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(acetylcholine receptor), with long-term exposure prior to hospital
admission and later unoccupied state during abstinence, may
contribute to delirium. Habitual use of tobacco in smoking but not
in chewing or oral use was found significant in delirium group in
the current study. The literature on this subject has produced mixed
results. A systematic review by Hseih et al. looked at the association
of cigarette smoking with the occurrence of delirium in intensive
care patients and concluded that there is insufficient evidence to
prove the association.!”

Our finding in the study group with higher mean age (58 years)
and smoking concurs with the prospective German study, which
reported population age >55 years with active smoking associated
with delirium.'®

Through use of tobacco being a modifiable risk factor, the
authors suggest use of nicotine replacement therapy in the form
of dermal patch and counseling regarding cessation of use during
discharge.

Similarly, habitual positive history of frequent and active alcohol
use was also identified as a predisposing factor of delirium in the
present study. We did not flag cases of delirium tremens, however,
a subtyping of delirium was done in this group. We identified 15
patients who were in hyperactive delirium. Alcohol withdrawal
delirium is typically present with hyperactive type. Chronic
alcohol use causes complex modulation regulation of Gamma-
aminobutyric acid (GABA) receptors and N-methyl D-aspartate
receptors, leading to influx of calcium and decreased influx of
chloride, leading to excitation and hyperactivity.”®

Intensivists should be aware of substance abuse prior to
admission as a modifiable predisposing factor of delirium and
also should exercise caution while taking history as it is often
underreported by the patient himself and his surrogates.

In delirium, there appear to be some connections between
pathophysiology and motor behavior. In contrast to substance
abuse, metabolic parameters like raised bilirubin, deranged
urea, and creatinine lead to hypoactive subtypes. The correlation
between higher blood urea nitrogen and creatinine is evident
among various prediction models of delirium.?%?'

Observations regarding metabolic parameters (higher blood
urea nitrogen, serum creatinine, total bilirubin, and lower aloumin
level) were statistically significant predisposing factors for delirium
in the present research. These findings are in concurrence with
a recent Indian study.?? Complex and incompletely understood
interplay of neurotransmitters plays a role in the causation of
delirium. Screening of these metabolic parameters is suggested
in critically ill patients.

Use of therapeutic interventions like steroids, anticonvulsants,
opioids, and initiation of mechanical ventilation in critically ill
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patients as precipitating factors of delirium are well reported in
previous studies from India as well as western countries.?

The present study also concurs with these findings as the use
of these precipitating factor drug groups mentioned and the use
of mechanical ventilation (invasive/noninvasive) were statistically
significantin the study group compared with control. A study from
Taiwan?* reported that patients on mechanical ventilation who had
sepsis or hypoalbuminemia were more likely to experience delirium
during the initial stages of their ICU stay and also its association
with the need of prolonged mechanical ventilation and mortality,
which is in agreement with our observations in the current study.
The authors suggest the importance of avoidance and minimization
of these interventions, following ventilation protocol of sedation
interruption and wise choice of pharmacotherapeutic agent, by
differentiating the need of analgesia or sedation in individual
patients and newer agents like dexmedetomidine for prevention
of the delirium.

The effect of acoustical profiles of different hospital units and
patient’s environment has been studied and reported in previous
studies.?” We also observed that patients in noncubicle and bed
proximity to the nursing station were associated with delirium.

Noise level and disturbance of sleep pattern could play a role
as a predisposing factor for occurrence of delirium.?® We did not
quantify and collect the sound-level data differences in cubicle,
noncubicle bed, and proximity to the nursing station in various
shifts. Evidence suggests monitoring of noise levels in the ICU as
an important modifiable factor.?’

Finally, evidence regarding complications and the negative
impact of delirium on outcome is quite evident.?® Hyperactive
delirium may lead to accidental removal of devices in critically ill
patients.?® Accidental removal of catheters, reintubation, decubitus
ulcers, and aspirations were the significant complications observed
in the present study along with the clinical outcome of the increased
length of stay in the ICU, hospital, and mortality. These findings
are similar to the one reported in meta-analysis by Zhang et al. in
critically ill patients.*°

The strength of the present Indian study is a single-center
prospective clinical observational noninterventional study with a
large sample study population of 936 critically ill patients from the
Indian ICU. In addition, diagnosis of delirium was made with use
of a standard screening tool along with additional confirmation
by psychiatrists, while most of the previous studies relied on the
screening tool alone.

Itis also having some limitations, recent effect of the pandemic
cannot be underestimated, owing to its impact on monitoring,
patient care, increased use of sedatives, and restricted family visits.

Haloperidol, olanzapine, and dexmedetomidine are currently
the main medications used at our center to control delirium. Since
this was not an interventional trial, we did not assess the records of
the medication used for this particular patient population. Doses of
sedatives and steroids were not recorded, so we cannot determine
the therapeutic relationship with delirium. Finally, we did not assess
thelong-term outcomes to detect persistent cognitive impairment.
Hence, a long-term follow-up study is needed.

CONCLUSION

Delirium is highly prevalent in Indian ICUs with significant impact
on the length of stay and mortality. Hypoactive delirium subtype is
more common. Implementation of CAM-ICU bedside screening tool
along with psychiatrist confirmation will strengthen identification
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and help early recognition. Prevention by identification of incidence
and risk factors is the first step toward the goal of future delirium-
free ICU.
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