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ABSTRACT

Delirium is most common neuropsychiatric disorder that affects patients in surgical and internal medicine clinics. It is defined as a tran-
sient, usually reversible organic mental disorder that has a rapid onset and fluctuating course. Clinically, delirium is an acute or subacute
organic mental syndrome that is characterized by a disturbance in attention (reduced ability to direct, focus, sustain, and shift attention),
awareness (reduced orientation to the environment), and other cognitive abilities (e.g., memory deficit and disorientation) and is not bet-
ter explained by preexisting, established, or other evolving neurocognitive disorders. Studies have found that between 10% and 20% of
all adult inpatients are diagnosed with delirium and that it occurs in up to 50% of elderly inpatients. Delirium itself is not a disease but
rather a clinical syndrome, which results from an underlying disease. There is evidence from the history, physical examination, or laboratory
findings that the disturbance is a physiological consequence of an underlying medical condition, substance intoxication or withdrawal, use
of a medication, or a toxin exposure, or it is a combination of these factors. Accurate identification of underlying causes and risk factors is
essential in early stage diagnosis and treatment. Treatment of delirium requires the treatment of the underlying causes. Psychotropic medi-
cations are used to comfort patients or enable better patient management. This study aims to review the clinical characteristics, etiological
and risk factors, and different methods to obtain an accurate diagnosis and treatment of delirium.
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Introduction

Delirium is a syndrome that causes acute disorders in brain functions, which can be developed in a short time period
because of its numerous etiologies. It manifests itself through various cognitive disorders, mainly in consciousness. Di-
agnostic symptoms are attention and awareness deficits, accompanied by other cognitive disorders such as memory and
orientation deficits (1). It is the most common acute disorder that affects hospitalized adult patients. It is reported to
develop in 10%-20% of all hospitalized adult patients, in 30%—40% of hospitalized elderly patients, and in up to 80%
of intensive care patients (2, 3). These high prevalence rates, along with its distinctive negative effects on factors such as
medical morbidity, hospitalization duration, and post-discharge progression increase the importance of diagnosing and
treating delirium (4, 5). Delirium represents a red flag that informs of the severity of the medical condition that causes it
and suggests that the condition is at a stage in which the mortality/morbidity rates could increase.

Delirium is defined as a temporary and reversible brain disorder. It is not a disease; it is a syndrome that is caused by certain
clustering symptoms and develops beause of various causes. Diagnosis is overlooked in many cases, or it can erroneously
be assessed as dementia, depression, mania, or a normal consequence of old age.

It has been known since ancient times that poisoning, fever, and other medical/neurological conditions cause sudden
behavioral and consciousness changes. Presentation of such cases existed in Celsus, who coined the term delirium from
“de lira” (to go off the path) in the first century; the term was found in the writings of Galen and Hippocrates. The syn-
drome, which until the 18" century was referred to as phrenitis, frenziness, and febrile insanity, started to be used for
cognitive disorders in the 19" century, and Sutton defined “delirium tremens” in 1813. In 1881, Wernicke described the
encephalopathy named after him. The current concept of delirium was formed on the basis of the works of Lipowski in the
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1960s and with the contribution of others, and the diagnostic
criteria were clarified. There is still confusion regarding the
name of this syndrome, which has been referred to with vari-
ous synonymous terms (acute organic psychosis, metabolic
encephalopathy, acute confusional state, toxic encephalopa-
thy, and acute organic brain syndrome). Some of these terms
are still used, especially in non-psychiatric disciplines (3-6).

Delirium has various definitions in diagnostic systems, nota-
bly in the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM) (1). However, all of these definitions include the
following core symptoms: 1) awareness deficits accompanied
by attention deficits; 2) cognitive changes (orientation and
memory deficits), and 3) tendency to develop within days—
hours and to progress.

Clinical and Research Effects

Prevalence: The point prevalence of delirium in the general
population is reported to be 0.4% for those aged 218 years
and 1.1% for those aged 255 years. It is stated that 60% of
all elderly people in nursing homes suffer from delirium at
one point. It can also occur in 10%-20% of all adults who
are hospitalized because of medical conditions and in up to
80% of all intensive care patients (2). It has been emphasized
that these rates are much higher for some clinical conditions.
Advanced age and the presence of comorbidities are among
the most prominent risk factors. In a study comprising 47
patients who underwent vascular surgery, it was reported
that 36.2% of the patients developed delirium, with the need
for transfusion being increased and metabolic stability be-
ing harder to restore in these patients (7). In two studies that
investigated the risk factors for the development of delirium
in cardiac patients, the prevalence of delirium in the high-
risk group, namely the advanced age group, was found to be
11.4% and 13.5% (8, 9). In a prospective study involving
patients with late-stage cancer, which can be accompanied by
numerous medical conditions, 32% of patients developed de-
lirium (10). In a study involving 717 nursing home patients
aged 275 years, delirium was observed in 43.9% of patients,
and coexistence of delirium and dementia was observed in
18.8% of patients (11). In another study involving 225 pa-
tients from geriatric care centers, it was reported that 18% of
patients were diagnosed with delirium during admittance and
24% developed delirium during admittance (12). Delirium
is reported to be more common among Caucasians and in
women than in men. It can occur at any age, but it mostly
develops in old people and people with impaired cognitive
function. Thus, dementia constitutes the highest risk condi-
tion. Delirium because of general medical conditions is more
common in children and individuals aged >60 years. Delir-
ium cases because of alcohol and substance intoxication or
withdrawal effects are more commonly observed from adoles-
cence to late thirties.

Mortality/Morbidity: Development of delirium increases
the mortality rates of severely ill patients in the intensive care
by at least 10% (13). In a follow-up study of discharged el-
derly patients who developed delirium during hospitalization,
the mortality rate within the 12 months following discharge

was found to be 63.3%. In contrast, the mortality rate was
17.4% for control patients (14).

Complications such as malnutrition, fluid and electrolyte
imbalances, aspiration pneumonia, pressure ulcers, weakness,
and restless behavior that may result in falling and injuries/
fractures, fidgetiness, and getting lost are frequently observed
in medical patients with delirium. In elderly and postopera-
tive patients, it may prolong the hospitalization period, in-
crease complications and cost, and can cause long-term loss of
faculties. Delirium in dementia patients reflects the severity of
the disorder and results in a decrease in life expectancy.

Pathophysiology: The last common pathway in all forms of
organic mental disorders such as delirium and dementia are
the alterations in cortical brain functions. These can be as fol-
lows: 1) an endogenous or exogenous process that affects the
cerebral neurochemical function and 2) physical or structural
damage of the cortex. Functional and structural disorders re-
sult in the impairment of cognitive functions such as wakeful-
ness, orientation, and memory.

The mechanisms underlying delirium are not yet precisely
known. It can develop because of numerous structural or
physiological causes. The main hypothesis is the reversible
impairment of the cerebral oxidative metabolism and multi-
ple neurotransmitter abnormalities. Subsequent observations
supported multiple neurotransmitter abnormalities (15).

Acetylcholine: Animal and clinical studies have revealed that
acetylcholine is one of the most important neurotransmit-
ters in the pathogenesis of delirium. It is demonstrated that
most of the causes that lead to delirium are accompanied by
a decrease in acetylcholine. Anticholinergic drugs are one of
the well-known causes of acute confusional states. One of
the most common causes of delirium is anticholinergic drugs
(16, 17). Even numerous drugs that are not considered to be
among the classical anticholinergics, such as digoxin, theoph-
ylline, and cimetidine, exhibit increased in vitro cholinergic
activity. Other numerous commonly used drugs and also over
dosage are shown to cause mental state changes. Patients, such
as Alzheimer’s patients, in whom cholinergic transition is dis-
rupted are especially prone to develop these mental changes.
The anticholinergic activity is increased in postoperative de-
lirium patients.

Dopamine: There is a reciprocal relationship in the brain be-
tween cholinergic and dopaminergic activity. Symptoms are
improved with haloperidol and other dopamine antagonist
neuroleptics.

Regarding other relevant neurotransmitters in delirium, hu-
man and animal studies have revealed that serotonin levels
are increased in hepatic encephalopathy and septic delirium.
Hallucinogens such as lysergic acid diethylamide (LSD) act
as agonists for serotonin receptors. Furthermore, serotonergic
agents can cause delirium. In alcohol withdrawal-induced de-
lirium, the locus coeruleus and hyperactivity of its noradren-
ergic neurons are involved. Increased GABA levels are also ob-
served in hepatic encephalopathy. Increase in ammonia levels



in hepatic encephalopathy patients causes increased levels of
the glutamate and glutamine amino acids, which are GABA
precursors. Decreased levels are observed in delirium patients
due to benzodiazepine use and alcohol withdrawal (18).

Cortisols and beta-endorphins: Disruption in cortisol and
the circadian rhythm is demonstrated in delirium. This find-
ings support a probable relationship between glucocorticoids
and delirium.

Inflammatory mechanisms: Certain recent studies support
the roles of cytokines such as interleukin-1 and interleukin-6,
and tumor necrosis factor alpha in delirium (17-20). These
factors have been demonstrated to cause cognitive disorders
and to cross the blood-brain barrier. An impaired blood-
brain barrier may allow neurotoxic agents and inflamma-
tory cytokines to enter CNS, and this may cause delirium
(21). Following numerous infections, inflammation and toxic
causes, endogenous interleukin-1 is released from the cells.
Head traumas and ischemia are characterized by interleu-
kin-1- and interleukin-6-mediated brain reactions. In some
cases, components of infectious agents that are outside the
nucleus, such as the GP120 component of the AIDS virus,
are shown to cause delirium (22).

Oxidative stress hypothesis: According to this view, any fac-
tor that causes a disruption in any of the processes procuring,
obtaining, or using that are necessary for oxidative metabo-
lism can cause delirium.

Any condition that degrades the capacity of endogenous re-
duction systems, which neutralize toxic materials, disrupts
the system and a new equilibrium, called “oxidative stress,”
occurs. Causes such as tissue damage and hypoxia increase
oxygen and energy consumption, and reduce the cerebral oxi-
dative metabolic rate, with the resulting cerebral dysfunction
causing the symptoms of delirium (15).

Structural mechanisms: The specific neural pathways that
cause delirium are unknown. Metabolic encephalopathy im-
aging studies and visible structural causes (traumatic brain
injuries, stroke) support the hypothesis that anatomical
pathways play a more important role than others. The main
neuroanatomic area that is active in delirium is the reticular
formation, which is the primary structure that regulates atten-
tion and wakefulness.

The dorsal tegmental pathway, which projects from the mes-
encephalic reticular formation to the tectum and thalamus,
also plays a role in delirium. Normal attention requires the
existence and appropriate function of the upper brain stem,
the ascending reticular activating system (ARAS) and the cor-
tical polymodal association region. Stimulation of the ARAS
increases wakefulness, and its lesions cause sleep, coma, and
akinetic mutism.

In the mechanisms of acute confusional states, not only spe-
cific structural lesions, but also widespread metabolic causes
play a role. Metabolic pathways involving the ARAS and the

polymodal cortex are the most sensitive ones in the develop-
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ment of confusional states because these two regions include
the densest polysynaptic chains. Additionally, widespread
metabolic causes disrupt acetylcholine transmission and ren-
der cortical neurons more sensitive to afferent stimulation.
These impairments can also increase the postsynaptic stimu-
lated responses by affecting norepinephrine transmission.

It has also been suggested that brain metabolism generally
slows down in delirium. This decreased metabolism is ac-
cepted to be compatible with the slowing down occurring in
electroencephalography (EEG) and cognitive disorders. There
are studies that found a relationship between a decrease in the
blood supply to the brain and delirium (23). Despite that, an
apparent pathological change could not be observed in the
brain of patients that died due to delirium. However, the le-
sions in these patients are considered to be generally located
in the midbrain, subthalamus, and temporal lobe. All these
structures are closely related to the ARAS and the limbic sys-
tem.

Symptoms, criteria, and diagnosis: Some of the patients can
display prodromal symptoms such as restlessness, anxiety, ir-
ritability, attention deficit or sleep disorders. An increase in
anxiety, weakness, headache, torpor, nightmares, and sleep-
ing problems occur at the early stages. A clinical picture of
delirium can include symptoms and signs that suggest many
other mental illnesses.

DSM-5 (2013), the latest edition of DSM, necessitates the in-
clusion of the following criteria for the diagnosis of delirium

(1):

A. Deficit in attention (decrease in directing, focusing or
maintaining alertness, and shifting capability) and awareness
(environmental orientation).

B. Disorder develops within a short span of time (hours or
days) and fluctuates throughout the day.

C. Other changes in cognitive functions (memory deficits,
disorientation, speech disorders).

D. Disorder cannot be better explained with another neuro-
cognitive disorder and it does not occur in a condition where
wakefulness is decreased more severely, such as coma.

E. Evidence consisting of history, physical examination, and
laboratory findings show that the disorder occurred as a re-
sult of a general medical condition, substance intoxication or
withdrawal, exposure to a toxin, or the direct physiological
result of multiple causes.

DSM-5 also recommends including acute markers for de-
lirium cases that last a couple of hours or days and chronic
markers, for delirium cases that last weeks or months.

Types of delirium: 3 subtypes of delirium are defined, based
on the degree of alertness and behavioral symptoms. 1. Hy-
peralert-hyperactive delirium is characterized by overstimula-
tion-excessiveness and mobility. Hallucinations and delusions
are seen in patients. Playing with the bed and genital region,
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and trying to leave the bed or the room are commonly observed.
For these patients, hospitalization duration is shorter and their
prognoses are accepted to be better. Substance intoxication and
withdrawal, and drugs such as anticholinergic agents, are re-
ported to be the main cause of hyperactive delirium by affect-
ing the brain neurotransmitter systems. 2. Hypoactive delirium
is characterized by drowsiness, clouded consciousness, and in-
activity. Processes due to acute diseases such as infections, hy-
poxia, hypothermia, hyperglycemia, hepatic, and renal failure,
and thyroid diseases appear to be the predominant cause of
hypoactive delirium. These patients are confused and appear
fatigued. 3. In mixed delirium, patients usually exhibit seda-
tion during the day, and agitation and behavioral problems at
night. Among intensive care patients, mixed and hypoactive
delirium cases are observed the most (24-27).

Diagnostic difficulties: Delirium has a clinical diagnosis, but
it does not have a specific test. Obtaining a detailed history,
and a careful and complete physical examination, including
mental examination, are required. Fever, pulse, blood pres-
sure, and respiratory examinations must definitely be per-
formed. Patients display difficulty in maintaining attention,
short-term memory and orientation, and also exhibit insight
and judgmental disorders. The key element is the fluctuations
in consciousness. Disorientation plays the main role in di-
agnosis, given that it can be assessed easily. Bedside mental
examination and interviews fluctuate dramatically. Therefore,
in delirium patients and suspected cases of delirium, these in-
terviews must be performed frequently.

Due to the fact that delirium patients are often confused and
cannot provide accurate information, gathering details from
family, caregivers and nurses is very important. Nurse notes
are especially important for documenting disorientation peri-
ods, abnormal behaviors and hallucinations that are observed
during night watch. These notes must not be in simple sen-
tences such as ‘he was hostile, absent-minded.’

Hypoactive delirium can be mistaken with depression, espe-
cially if the patient appears calm. Depression symptoms often
occur in delirium. A recent study showed that presence of
a dysphoric mood and hopelessness in hospitalized patients
increases the risk for developing delirium (28). Especially in
elderly patients that suffer dementia or depression, delirium
must always be suspected in case of an acute or subacute brain
function disorder (29). Delirium is an important cause of psy-
chotic symptoms such as bizarre delusions, and abnormal and
aggressive behavior.

Main symptoms: In articles that review studies conducted
in the nineties, the most common symptoms are reported as
clouding of consciousness (65%-100%), difficulty in focus-
ing, and maintaining and shifting attention (62%-100%),
disorientation (the most common symptom, with 78%-—
100%), disorganized thought (95%), and short-term mem-
ory deficit and recalling problems (62%-90%) (30, 31). The
type and prevalence of symptoms vary from patient to patient
(32). However, the following symptoms are frequently ob-
served in delirium:

a. Changes in consciousness: In hypoactive-type delirium, tor-
por, and sleepiness are prominent, and awareness is lessened.
Patient cannot fully be awoken and can easily enter the sleep-
ing state. In the hyperactive type, however, hyperexcitability
and irritability are observed. They may exhibit overalertness
and startling reactions with heightened attention.

b. Attention disorders: Difficulty in focusing and maintain-
ing and shifting attention are the most striking symptoms of
delirium. Attention assessment can be performed by observ-
ing patient’s monitoring levels during an interview, exami-
nation or inspection. However, attention is examined more
objectively by some bedside tests. Digit span test is based on
reading out loud 4-6 nonconsecutive numbers and having
the patient repeat them back. Continuous performance test
is conducted by uttering a letter per second and asking the
patients to raise their hands whenever the letter A is uttered.

¢. Disorientation: It is the most common symptom. However,
it is not only very important for being common, but also for
being the dominant factor in diagnosing delirium. It is par-
ticularly indicative in diagnosis, given that individuals can be
assessed by asking simple questions regarding where they are
and what time it is. In particular, its frequent examination in
suspected delirium patients is important in order to discover
and treat a potential delirium state early. Disorientation most
frequently is related to time (confusing the hour, day, month),
but it can also be related to location (patients can say they are
at home, when they are at the hospital) and in more severe
cases, it can be related to individuals (not being able to iden-
tify relatives).

d. Disorganized speech and thoughr. This consists in an in-
coherent train of thought where the connections between
words, sentences, and topics are weakened. It can appear as
cryptic and incoherent speech. Speech disorder can manifest
itself as difficulty in naming objects, inability to speak, write,
or comprehend speech/writing.

e. Perception and sensory disorders are common. Sensory
disorders can occur as illusions (mistaking water pipes in the
room for snakes, or the folds on the bed sheets for a mouse)
and hallucinations (such as little people going in and out of
the room). Illusions and hallucinations are usually visual but
they can occur with other senses as well.

f. Both recording and recall memory, as well as recognition
memory, are impaired. Near memory is usually affected more
than long-term memory.

g. Emotional changes can be periodical, in a way that relatives
of the patient interpret them as personality changes. There is
no affection or mood feature specific to delirium. However,
most of the time disorders occur and these can be manifested
as anxiety, anger, apathy, depression, euphoria, and irritability.

h. Unsystematic delusions with a tendency to see the evil (they
will kill me, dissect me) that could occur. Misinterpretations
(patients can interpret the nurses’ attempts to medicate them
as trying to poison them) can turn to delusions.



i. Reversal of the sleep-wake cycle is common. Sleep disorders
can be manifested as daytime drowsiness, nighttime restless-
ness, and inability to sleep.

j. Behavioral changes: This is the most important symptom
that makes it difficult to examine delirium patients. Hyper-
active delirium patients display increased alertness and hy-
pervigilance. They can be agitated, excessive, and aggressive.
Hypoactive patients, by contrast, are sleepy. Inactivity and
retardation are prominent.

k. Symptoms fluctuate throughout the day, commonly with
a slight improvement during the day and deterioration dur-
ing the night. Fluctuation and changing of the symptoms
throughout the day are among the most typical features of
delirium. This feature is undoubtedly one of the most impor-
tant reasons for overlooking the diagnosis in patients that are
not frequently met.

Neurological symptoms: Speech dysphasia (anomia) is
mostly observed as systematic misnomers. Frequently there
are misnomers that reflect the associations from the individu-
al’s past experiences. For example, a patient who is a lumber-
jack can call a stethoscope pliers. Cerebral dysarthria; tremors,
mostly as action tremors; hepatic encephalopathy and uremic
asterixis; flapping motion when arms are stretched in front;
and various motor abnormalities can be observed.

Physical signs: A complete physical examination must be
performed in every patient that exhibits mental state chang-
es. Overall picture, vital signs, hydration state, evidence of
physical trauma and neurological signs must be assessed very
carefully. A quick bedside neurological examination is very
important for a quick diagnosis of delirium, as is the case in
all organic mental disorders. If delirium or suspicion of deliri-
um is present, pupillary and funduscopic abnormalities, neck
stiffness, goiter, cardiac murmurs or cardiac rhythm disorders
must be investigated. Pulmonary auscultation, an abdominal
examination that will reveal hepatosplenomegaly or spleno-
megaly, and a skin examination that will help understand ic-
terus or eruption would be useful. The overall picture can give
an idea regarding substance or alcohol abuse. A musty smell
and a fruity smell can be indicative of fetor hepaticus and
ketoacidosis, respectively. An elevated serum ammonia level
along with jaundice or asterixis, can indicate liver failure. Agi-
tation and tremors can suggest sedative or alcohol withdrawal.

Assessment of vital signs in a delirium patient for whom ex-
aminations and assessments necessary to establish a diagnosis
prove difficult due to excessiveness and restlessness is both easy
and it can yield very valuable information. High fever can be
related to infections, thyroid storm, aspirin toxicity, or adren-
ergic acceleration due to high doses or withdrawal of certain
substances. Extreme hyperthermia and pinpoint pupils can
be observed in pontine strokes. Diabetic ketoacidosis, sepsis,
stimulant intoxication, and aspirin overdose must be con-
sidered in patients with an increased breathing rate; whereas
narcotic overdose and various sedative intoxications must be
considered in patients with a decreased breathing rate. Fast
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pulse rates can be related to fever, sepsis, dehydration, thyroid
storm, various cardiac arrhythmias, and drug overdose. De-
crease in pulse rate can be indicative of increased intracranial
pressure, asphyxia or complete cardiac block. Increased blood
pressure due to adrenergic overload occurs very frequently in
delirium. Preeclampsia must be definitely evaluated in preg-
nant women with diastolic blood pressures of 75 mm Hg in
the second trimester, and of 85 mm Hg in the third trimester.
Increased intracranial pressure must be investigated in hyper-
tension and bradycardia patients. In a delirium patient with
hypotension, differential diagnosis regarding dehydration,
diabetic coma, traumatic hemorrhage, aneurysmal rupture or
GI bleeding must be conducted. Pupillary dilation can be due
to hallucinogens, amphetamines, cocaine, Atropa belladonna
intoxication or anticholinergic drugs. Pupillary constriction
can be secondary to narcotic intoxication. Serious head trau-
mas are often difficult to identify. Funduscopic examination,
and clues such as pupillary inequality can sometimes be help-

ful.

Laboratory studies: Complete blood count (helps with the
diagnosis of infection and anemia), electrolytes (low and high
values), glucose (hypoglycemia, diabetic ketoacidosis), kidney
and liver function tests (for kidney and liver failure diagno-
ses), thyroid function tests (hypothyroidism), urinalysis (for
urinary infections), substance screening in urine and blood
(for toxicological tests), thiamine and vitamin B, levels (for
vitamin deficiency), tests for bacteriological and viral etiolo-
gies (for infections), sedimentation, substance screening in-
cluding alcohol level, HIV tests and, if required, other infec-
tion tests must be performed.

Imaging studies: Head computed tomography (CT) and
magnetic resonance imaging (MRI) can be helpful for diag-
nosing structural lesions. In delirium cases due to alcohol-
sedative withdrawal, rapid increased EEG waves can be ob-
served, whereas in toxic and metabolic delirium cases (hepatic
encephalopathy), EEG waves are slow and diffuse. Triphasic
waves can be found due to toxicity and metabolic deficien-
cies, and continuous changes can be found in non-convulsive
status epilepticus. Chest radiography is used for diagnosing
pneumonia and congestive heart failure.

Measuring and assessment criteria: General medical, psy-
chiatric and neurological history, and examinations are re-
quired for diagnosis. Diagnosis is established by assessing the
findings that are obtained through interviews. However, nu-
merous criteria have been developed for grading screenings,
diagnoses, and symptoms. Periodical assessment of diagnostic
criteria and knowing patient’s initial state of mind are essen-
tial for a proper diagnosis.

Mini-Mental State Examination is a test that can easily pro-
vide insight on the severity and nature of the mental state
disruption in all organic mental disorders, and not just delir-
ium. A score of less than 24 indicates the presence of another
problem affecting delirium, dementia or mental state. In such
cases, additional diagnostic procedures that will confirm the
possibility of delirium must be performed.
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The clock-drawing test is another test that is sensitive to cog-
nitive disorders and that is easy to perform. Patient is asked
to draw a clock, including numbers and hands, and to draw
the hands to show, for instance, 8:20. In this test, two or more
mistakes are usually indicative of cognitive disorders.

The two most common tests used for screening purposes are
the Delirium Symptom Interview (DSI) and the Confusion
Assessment Method (CAM) (33, 34). Specificity-sensitivity
values of DSI are relatively low. Its effectiveness in delirium-
dementia distinction has not been tested. The Confusion As-
sessment Method, however, is a test which has been proven to
be effective for distinguishing between delirium and demen-
tia, has high specificity-sensitivity values, and is also adapted
to Turkish (35). It has four parts: 1) acute onset with fluc-
tuations throughout the day; 2) attention deficit (can they
remember what has been mentioned? can they focus their
attention?); 3) decreased ability for organized thought (mean-
ingless speech, illogical thoughts, digressions) and; 4) changes
in consciousness. According to the Confusion Assessment
Method, the first two signs must definitely be present in order
to establish a delirium diagnosis, and additionally, at least one
of the third or fourth signs must be present.

Furthermore, there are various criteria that measure the sever-
ity of delirium symptoms. A Turkish adaptation of the De-
lirium Rating Scale is published. Despite mostly being used
for assessing the severity of symptoms, it has been reported
that an score of 11-12 can be considered as a cut-off point,
and that values above this score can be accepted to be indica-

tive of risk for delirium (36).

Communication with intensive care patients is difficult,
therefore observing and recognizing delirium is difficult in
high-risk patients. For these patients, criteria that can be ap-
plied by non-psychiatrists, such as nurses and anesthesiolo-
gists, have been developed.

Causes: When confronted with a case of delirium, the clini-
cian must consider all conditions that may have caused it.
Lipowski (1989) defined four main groups: primary cerebral
diseases, systemic diseases, intoxication, and psychoactive
substance withdrawal (37). The DSM lists the main causes of
delirium as the following: 1) substance intoxication delirium;
2) substance withdrawal delirium; 3) drug-induced delirium;
4) delirium due to other medical conditions; 5) delirium due
to multiple etiologies; 6) other defined types of delirium; 7)
unidentified delirium (1).

In sources that examine the conditions that play a role in the
development of delirium, it can be found that often the fac-
tors that cause the condition are considered together with
conditions that enable it. This leads to mixing up and neglect-
ing preventative and therapeutic approaches. Therefore, pre-
disposing, precipitating and causal factors must be considered
with a holistic approach.

Predisposing factors: Studies reveal that the major predis-
posing factors are advanced age, presence of cognitive disor-
ders or dementia, presence of a serious disease or comorbid-

ity, stroke or depression history, chronic renal or lung failure,
dehydration, malnutrition, alcohol or smoke use, and visual/
auditory disorders (38, 39).

Dementia is an important risk factor for delirium, and de-
lirium development rates in dementia patients are found to
be as high as 22%-89% (40). Conversely, delirium can be
a risk factor for dementia and it can also be indicative of de-
mentia. Recent changes in the awareness level and cognitive
functions of a dementia patient can be a warning sign. Espe-
cially in elderly patients, delirium can be the only symptom of
the underlying condition. Patients with infection, myocardial
infarction or stroke can show symptoms of delirium without
fever, chest pain or hemiparesis, respectively.

Precipitating factors: There are many factors that can precip-
itate delirium. Drugs, immobilization, urinary catheter use,
barrier use that restricts physical activity, dehydration, mal-
nutrition, environmental factors and psychosocial problems
are the leading factors. Even though surgery, in and of itself, is
not considered to be a risk factor for delirium, many accom-
panying conditions can precipitate it. Additional preoperative
(dementia, polypharmacy, drug withdrawal, fluid-electrolyte
imbalance), intraoperative (meperidine, long-acting benzodi-
azepines, anticholinergics) and postoperative (hypoxia, hyper-
tension) factors can cause delirium due to operations to be
commonly observed. Type of anesthesia (general or local) is
reported to make no significant difference regarding delirium
onset.

Environmental factors such as an unfamiliar environment,
disruption in sleeping patterns, frequent room changes, sen-
sory overload or deprivation can especially cause delirium in
elderly patients that are already predisposed. Drugs are im-
portant risk factors for delirium, and delirium cases due to
drugs are especially widespread in hospital settings. This is
particularly important in elderly patients. Therefore, drug and
substance use history of the patients must be obtained very
carefully. In elderly individuals, even therapeutic doses and
levels of drugs can sometimes cause delirium.

Psychosocial factors such as depression, pain, psychological
stress, loss of independence, or social support are important
risk factors for delirium, especially in the age group that these
factors are commonly observed, and they are often ignored
by doctors.

Most commonly reported medical causes: Almost all medi-
cal conditions, intoxications, and drug therapies can cause
delirium. A list of these conditions is provided in Table 1.

Medical Care and Treatment Principles:

Prevention: Due to the additional cost of delirium progres-
sion, prevention must be the primary goal. High-risk patients
for delirium must be closely monitored during admittance,
and medical and surgical operations. Patient’s state of mind
must be monitored as a vital sign in high-risk patients. Espe-
cially, in high-risk patients, orientation, and behavior must
be frequently assessed between visits, considering the fluctua-
tions throughout the day.



Fundamentals of care and treatment: Underlying causes
must be investigated when delirium is diagnosed or suspect-
ed. Treatment should address the underlying cause. Measures
for treating behavioral and psychiatric symptoms include
drug therapy, along with environmental control. Currently,
the main principles of delirium treatment are summarized as
defining the picture and reviewing the possible causes, psy-
chological approach for symptoms, and drug therapy directed
at symptoms.

Physical-medical care: Given that the main treatment is
directed at the underlying cause, physical examination and
laboratory assessments must be performed carefully. Agitation
and delirium can sometimes increase by reversible additional
causes. Conditions that may cause physical discomfort, such
as urinary retention, fecal difficulties, musculoskeletal system
pains or extremity ischemias, must be fixed. Non-essential pa-
tient care treatments must be terminated (e.g., IV poles). Lig-
uids and food must be handed out with care because patient
can be reluctant to eat and a balanced intake may be required.
Multivitamins, especially thiamine, must be administered to
patients suspected of alcohol toxicity or withdrawal.

Environmental control: The environment for delirium pa-
tients must be calm, stable, and well-lit. Excess and lack of
stimulants can increase symptoms of delirium. Memory clues
such as a calendar, clock, or orientation aids can be useful.
Some delirium patients can harm themselves or others, for
instance, the patient next to them. Being alone in an unfa-
miliar environment can exacerbate the symptoms. For these
reasons, and due to dangers such as vomit aspiration and IV
entanglement, which can be caused by cognitive disorders,
and disorientation, delirium patients must never be left alone
or without a companion.

Patients and their relatives must be informed about likely
causes, importance, progression, and potential consequences
of delirium. Families usually worry, thinking that the patient
suffers from a severe brain damage or lost his/her mind. Fam-
ilies must be reassured by explaining them that delirium is
usually temporary, although it demonstrates the severity of
the underlying disease. Relatives and friends might want to
visit frequently these patients, and their visits must be encour-
aged, provided that they fulfill certain conditions and each of
them are scheduled for different times.

Due to memory problems, one must reintroduce himself ev-
ery time he sees the patient. Speaking with a faint and soft
voice in a polite manner, as well as explaining the planned
procedures and situation clearly can help to reduce anxiety.
Instead, of physical limitation, especially constraining, it
would be appropriate that a family member stays with the
patient to help. In case detection is required, it must be per-
formed carefully. Sensory deficits must be addressed and, if
the patient is using glasses and hearing aids, their use must
be encouraged.

Drug therapy: Delirium treatment must be primarily direct-
ed at the underlying cause. Due to the fact that it is related to
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the severity of the underlying medical condition, one must act
quickly and patient’s state must be brought under control. A
psychiatrist’s help can be sought in case delirium diagnosis is
suspected, or for drug selection. However, treatment directed
at the main cause will, of course, be conducted in the relevant
clinic by the supervising doctor.

Psychotropic drug therapies must be used in cases of severe
delirium, where the symptoms prevent the application of
the necessary interventions (intubation, IV treatment), and

Table 1. The most commonly observed medical condi-
tions that cause delirium:

Structural changes

Closed head injuries or brain hemorrhages

Cerebrovascular events such as cerebral infarction,
subarachnoid hemorrhage, and hypertensive encephalopathy

Primary or metastatic brain tumors

Brain abscesses

Metabolic causes

Fluid-electrolyte abnormalities, acid-base imbalances, and hypoxia
Hypoglycemia

Hepatic and renal failure

Vitamin deficiency cases (in particular, thiamine, and
cyanocobalamin)

Thyroid and parathyroid endocrinopathies

Hypoperfusion states

Shock

Congestive heart failure

Cardiac arrhythmias

Anemias

Infectious causes

MSS infections such as meningitis

Encephalitides

Brain infections due to HIV

Septicemia

Pneumonia

Urinary tract infections

Toxic causes

Substance intoxication-Alcohol, heroin, cannabis, PCP, LSD

Drug-induced delirium
Anticholinergics (Benadryl, TCAs)
Narcotics (Meperidine)
Sedative-hypnotics (Benzodiazepines)
Histamine-2 (H2) blockers (cimetidine)
Corticosteroids
Centrally acting antihypertensives (Methyldopa, reserpine)
Anti-Parkinson'’s drugs (Levodopa)

Substance withdrawal due to alcohol, opioids, and benzodiazepines
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where the safety of the patient and others is at risk. Clini-
cians must bear in mind that there is no ideal drug in the
treatment of delirium symptoms, but any alternative can fur-
ther deteriorate the mental state and it can prevent tracking
mental state changes. If a drug therapy is started, it should be
started with the minimum dose and for the shortest possible
duration. Dose must be slowly reduced as the symptoms are
brought under control.

Pharmacological treatment of delirium helps the safety of the
patient and clinic personnel by reducing anxiety and agita-
tion. Sedation is not necessary in hypoactive delirium cases;
environmental control and interventions directed at the un-
derlying cause are essential, but low doses of antipsychotics
can be useful in cases of disturbing hallucinations. Psycho-
tropic drugs are used in hyperactive delirium for behavioral
symptoms such as excessiveness, aggressiveness, restlessness,
sleeplessness, and for psychotic symptoms such as hallucina-
tions and delusions.

Antipsychotics: This is the drug of choice in the treatment of
patients with advanced hyperactive or psychotic symptoms.
Old class, high-potency antipsychotics such as haloperidol are
suitable drugs, but they have neurological side effects. New
antipsychotics such as risperidone, olanzapine, quetiapine re-
duce symptoms with less side effects. Low doses must be used
in elderly patients, and doses must be slowly reduced as the
symptoms are brought under control. Evidence regarding the
use of antipsychotics for treatment of intensive care patients
is currently insufficient (40).

Among the recommended antipsychotic drugs, haloperidol
remains to be the first choice in treatment guidelines, show-
ing effectiveness in treatment, a good receptor profile, safe-
ty, and applicability in different forms (41). In a Cochrane
review conducted by Lonergan et al. (40), haloperidol was
demonstrated to reduce the degree and duration of delirium
in postoperative cases, and to have a direct effect on delirium
progression, rather than just treating behavioral symptoms.
Haloperidol causes orthostatic hypotension less frequently
than other typical antipsychotics, and it has fewer anticho-
linergic side effects. However, extrapyramidal side effects and
dystonia are more commonly observed. In particular, higher
doses can lead to falling. Even though it is recommended that
haloperidol is started with lower doses, such as 1-2 mg, and
that it should be administered every 2-4 hours if necessary,
there are studies that show that a high-dose bolus and intra-
venous (IV) administration can be more effective and reduce
complications due to repeated dosage (42). However, it must
be remembered that the FDA has not approved intravenous
administration yet for haloperidol, and that IV administra-
tion is twice as potent as oral administration. Also, the clini-
cian should also bear in mind that antipsychotics increase the
risk for cardiac dysrhythmia and QT prolongation.

The use of atypical antipsychotics in the treatment of deliri-
um has been discussed in recent years. There are case reports
claiming that delirium can be effectively treated with atypical
agents such as risperidone, olanzapine, quetiapine (43-45). In

an article that reviews studies performed between 1996 and
2008, Pelland and Trudel (45) report that atypical agents are
as effective as haloperidol, and also safer, but that oral, IM and
IV forms of haloperidol remain to be a tried-and-tested gold
standard, especially for intensive care patients.

The risk for stroke must be assessed appropriately, especially
in patients with cardiovascular and cerebrovascular risk fac-
tors, given that there is some evidence suggesting that all anti-
psychotics can cause them. There are reports of antipsychotics
causing ischemic stroke and atypical antipsychotics causing
QT prolongation, and increasing the risk for developing sud-
den cardiac death and pneumonia (46, 47). Antipsychotic us-
age is reported to increase mortality risk in American nursing
homes, which also house elderly delirium patients. This risk
increase is found to be the most for haloperidol and the least
for quetiapine (48). These findings reveal that antipsychotics
must be administered in low doses and for short durations.

In conclusion, antipsychotics must be only used in severely
agitated, restless or potentially harmful (to themselves or oth-
ers) patients, and they must be used for the shortest possible
duration and at the lowest effective dose. In all cases, anti-
psychotics must only be used if behavioral interventions are
not possible or successful, and the progression must be closely
monitored (49).

Benzodiazepines: These are used in seizures or sedative-
hypnotic withdrawal cases. In other cases, it is only used
in addition to neuroleptic treatment. Studies that compare
haloperidol+benzodiazepine treatment (combined therapy)
with haloperidol treatment (monotherapy) report fewer ex-
trapyramidal symptoms (EPS) in patients receiving the com-
bined treatment (50). In such cases, it reduces the dose of
neuroleptic that is used to control agitation and, therefore, re-
duces EPS. Benzodiazepines can also be preferred for treating
unknown substance usage. One must proceed with caution,
as it can cause respiratory depression, especially in patients
with respiratory problems or weak patients. Lorazepam is the
drug of choice, due to being short-acting and not having ac-
tive metabolites.

Vitamins: Vitamins such as thiamine and cyanocobalamin
are used to treat vitamin deficiencies, alcohol withdrawal and
Wernicke’s encephalopathy. It must definitely be adminis-
tered in suspected cases of delirium.

Conclusion

Delirium is a syndrome that causes disruption in the brain func-
tion, develops due to numerous medical conditions, and mani-
fests itself through various cognitive disorders, primarily related
to consciousness. There is a high incidence of delirium in internal
and surgical clinic patients, and it is a red flag that indicates that
the underlying medical condition is very severe. Frequent exami-
nations of orientation and attention levels in predisposed patients
can make diagnosis easier. Treatment must be primarily directed
at the underlying medical condition and must be provided by the
supervising clinic. However, the importance of non-pharmaco-
logical approaches must not be forgotten.
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