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Introduction 

Older patients are frequently admitted to the hospital with a diagnosis of Altered 
Mental Status, or delirium. Delirium is characterized by an abrupt change in 
cognition and a disturbance of consciousness that cannot be accounted for by a 
prior history of dementia. The ability to focus, shift or maintain attention is 
impaired; it develops over hours or days and fluctuates over the course of the 
day. It may be the only manifestation of severe illness in older patients and is 
reversible. 

Delirium is one of the earliest described medical phenomena. Interestingly as far 
back as the Ancient Greeks there is a description of an agitated phrenitis (frenzy) 
and a quiet lethargus (lethargy) of mental disturbance associated with fevers and 
other serious illnesses.1 Phrenitis2 literally means inflammation of the mind or 
diaphragm and was used to differentiate it from conventional madness. These 
two terms were used descriptively with no causal relationship. Contrary to some 
writings3

·
4 we know that Hippocrates at the time of the fifth century BC was not in 

fact the first to use this concept as Caelius Aurelianus had used the term many 
years before. 2 The last distinguished physician to use the term phrenitis2 was a 
gentleman from Leiden, Gerard van Swieten, who was an 18th century Dutch 
physician and among his many accolades was his invitation by Empress Maria 
Theresa to become her personal physician. Although the term delirium was first 
introduced by Celsus in the first century AD when he distinguished this clinical 
entity from mania, depression and hysteria it was not until a pivotal writing by 
Morgagni, "Of Disorders of the Head", letter VII "Which treats of the phrenitis, 
paraphrenitis and delirium" in 1769 that the term febrile delirium replaced the 
uncritical concept of phrenitis. Delirium is derived from de lira (off the path). 
However it was only 20 years ago that strict criteria were used to standardize this 
common clinical entity in the American Psychiatric Association's Diagnostic and 
Statistical Manual DSM Ill published in 1980. 

Prevalence 

The point prevalence for delirium is 1.1% for adults aged 55 and older.5 Delirium 
may be considered the most frequent complication of hospitalized elderly 
patients6 and affects more than 2.3 million older patients each year. 7 The 
prevalence of delirium in the emergency department has been cited prospectively 
as 9.6%.8 Ten to fifteen percent of acute medically patients exhibit delirium on 
admission and an additional 10-40% develop delirium during their hospital stay. 
Rockwood9 found that delirium develops in 45% of cognitively i'mpaired patients. 
Delirium occurs in up to 65% of postoperative patients. Up to 60% of patients 
who live in nursing homes age 75 years and older have delirium at any given 
time period . Delirium is very prevalent in cancer and AIDS patients and ranges 
from 25-85% within the last few weeks of life. 5 
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Outcomes 

There are numerous clinically relevant outcomes associated with delirium 
including hospital length of stay, functional status, costs, and mortality. Delirium 
has been estimated to account for 4 billion Medicare dollars a year and costs 
continue to accrue after hospitalization as a result of increased 
institutionalization, rehabilitation and home care needs. 10 Delirium is associated 
with prolon~ed hospital stays 11 even when adjusted for DRG or illness 
severity. 12

·
1 Delirium is associated with pressure sores and falls. 14 Delirium 

significantly increases the risk of pneumonia. The duration of delirium varies from 
weeks to months. Cohort studies have found persistent delirium in 18% of 
patients at 6 months, and delirium lasted up to 2 years in one index case. 15 

Patients who develop delirium are unable to participate in rehabilitation, 
experience functional decline durinq hospital stay and have a five times higher 
nursing home placement rate. 16

·
17

·
1rr 

There are significant mortality rates associated with delirium. Initial admission 
mortality rates are reported up to 26%18 and these rates continue to increase,19 

as high as 75% three years after admission, after accounting for baseline global 
cognition, physical functioning and medical comorbidity. 20 

Pathophysiology 

The physiology of aging partially explains why elderly patients are more likely to 
develop delirium compared to younger patients when presenting with an acute 
medical illness. In normal aging cerebral blood flow declines by 28%, neuronal 
loss occurs and there are lower concentrations of important brain 
neurotransmitters such as acetylcholine, dopamine, gamma-aminobutyric acid 
and norepinephrine. It has been suggested that these changes result in less 
physiologic reserve to combat additional neurologic stress from metabolic 
disturbances or infection. 

Clinically both the cortical and subcortical areas of the brain are involved in 
delirium but there is no distinct anatomical structural defect common to all 
etiologies. A review of certain clinical conditions has helped us identify specific 
regions of the brain involved in delirium. 21 Strokes in the anteromedial thalamus 
and posterior parietal cortex predominantly present with severe delirium. Lesions 
in the fusiform region can be associated with vision loss and an acute agitated 
delirium. PET studies of cirrhotics and traumatic brain injury patients identify the 
prefrontal cortex as an important region in delirium. 21 Structural changes are 
found in the basal ganglia22 using magnetic resonance imaging in depressed 
patients who develop ECT -induced delirium. These and other findings have 
localized delirium to involve the prefrontal cortex, thalamus, fusiform, posterior 
parietal cortex and basal ganglia. 
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Two current areas of research with potentially immense clinical relevance are the 
role of neurotransmission and the different subtypes of delirium. Multiple 
neurotransmission systems such as serotonergic, GABA-ergic, noradrenergic, 
glutaminergic, opiatergic, and histaminergic systems21 have been implicated in 
the development of delirium but two neurotransmitters in particular, acetylcholine 
and dopamine, have been extensively studied. Acetylcholine plays a major role in 
consciousness and is considered a pivotal neurotransmitter in delirium. There is 
age-related loss of acetylcholine release and reduction in muscarinic receptor 
function.23 There is some evidence that endogenous anticholinergic substances 
may exist. Administering anticholinergics to experimental animals and humans 
produces delirium with typical EEG changes. 23 Physostigmine is used in the 
treatment of anticholinergic toxicity. A serum anticholinergic activity assay 
measures the ability of the patient's serum to block central muscarinic receptors23 

and has been used in surgical intensive care patients, post-cardiotomy patients 
and patients who have received ECT. Serum anticholinergic activity increases 
with anticholinergic medication use so avoid well-known anticholinergic 
medications such as diphenhydramine. Tune et al24 looked at the anticholinergic 
effects of the 25 most commonly prescribed drugs in elderly people. Using 
atropine equivalents as the gold standard and assigning its anticholinergic 
activity a numeric value of I, furosemide (0.22), digoxin (0.25), theophylline 
(0.44), warfarin (0.12), prednisolone (0.55), cimetidine (0.86) and ranitidine (0.22) 
all demonstrated substantial anticholinergic activity. These activity levels are 
likely to underestimate the anticholinergic activity of these compounds, as their 
active metabolites were not included. This may be particularly important for 
patients on multiple medications. Clinically, nursing home patients with 
anticholinergic levels above 0.83 ng/ml of atropine equivalents showed significant 
impairment in self-care ability. It is too simplistic to associate delirium with less 
cholinergic activity, as it appears there is a predetermined delicate balance 
between acetylcholine and dopamine. Enhanced cholinergic transmission may 
also cause delirium in certain cases and delirium has been associated with 
tacrine use in Alzheimer's patients; tacrine is a cholinesterase inhibitor.25 It is 
likely that acetylcholine and dopamine activity are reciprocal. Antidopaminergic 
medications such as haloperidol treat anticholinergic delirium. Opiates are known 
to cause delirium and increase the activity of dopamine and glutamate and 
decrease acetylcholine activity. However there is overlap between serum 
anticholinergic activity levels in delirious and nondelirious patients. Thiamine 
deficiency, hypoglycemia and hypoxia may also reduce acetylcholine. 

Serotonin is the most abundant neurotransmitter in the brainstem and its 
synthesis and release is dependent on its precursor tryptophan.26 Both increased 
and decreased serotonin activity are associated with the development of 
delirium. Serotonin agonists can induce psychosis. Cerebral serotonin is 
increased in hepatic encephalopathy, in septic delirium, and in the serotonin 
syndrome. The serotonin syndrome may be caused by the combinations of 
selective serotonin reuptake inhibitors (SSRis) and monoamine oxidase inhibitors 
or tricyclic antidepressants and is characterized by restlessness, tremor, 
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hyperpyrexia, myoclonus, rigidity, nausea, diarrhea, flushing, and diaphoresis 
with its main symptom being delirium. Alcohol withdrawal, levodopa-induced 
delirium in Parkinson's patients and postoperative delirium have been related to 
decrease in tryptophan. 

Gamma-aminobutyric acid (GABA) is the predominant inhibitory neurotransmitter 
in the central nervous system and is increased in hepatic encephalopathy and 
benzodiazepine use. 27

·
28 1n hepatic encephalopathy there is increased ammonia 

levels which lead to increased glutamate and glutamine levels which are 
precursors to GABA. Reduced GABA activity is found in benzodiazepine and 
alcohol withdrawal. 

Cortisol excess occurs in Cushing's syndrome, stress, after surgery, and with 
exogenous steroid use. Activation of the hyRothalamic-pituitary-adrenal (HPA) 
axis and increased levels of corticosteroids 2 have been implicated in cognitive 
impairment. HPA axis abnormalities are found in delirium and may actually 
precede the delirium. Cortisol modulates the limbic system activity explaining 
some of the disturbances of behavior during delirium. 

Cytokines such as TNF alpha, interleukin-1 and interleukin- 2 play a role in the 
pathogenesis of delirium. Usually cytokines are found extracellularly in low levels 
in the CNS but after stress, inflammation, infection and trauma, cytokine release 
increases which leads to activation of the HPA axis, increased permeability of the 
blood brain barrier and interference with neurotransmitter synthesis and 
transmission. 26 It has been postulated29 that in healthy brains, cytokine 
production may have little deleterious effect but they can enhance 
neurodegeneration when neuronal damage is already present, for example 
deficit(s) caused by a prior stroke or multiple sclerosis may temporarily worsen 
during systemic infections. See Figure 1 illustrating the proposed mechanisms of 
delirium and possible associated clinical conditions. 

Figure 1. Neurotransmitters implicated in delirium. 
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Subtypes of delirium 
Lipowski30 has described three subtypes of delirium, "hyperactive', "hypoactive", 
and "mixed" based on psychomotor activity and arousallevels.31 Camus et al32 

performed factor analysis on 183 elderly patients and confirmed the existence of 
two different clusters of symptoms. Although the hyperactive type is most easily 
recognized a substantial proportion of patients present with hypoactive delirium. 
Prospective studies have tried to determine the prevalence of the different 
subtypes of delirium. Meagher et al33 found most cases were mixed (46%), 24% 
were hypoactive and 30% hyperactive while Sandberg et al34 found 42% cases 
were mixed, 26% were hypoactive and 22% were hyperactive. These studies 
confirm that the hypoactive subtype is a significant and frequent presentation. 
Patients with hyperactive symptoms are much more likely to be diagnosed with 
delirium than patients with hypoactive symptoms. 

The hyperactive subtype has a predominance of hyperarousal, hallucinations, 
delusions, disorientation, hyperalertness and agitation. The hypoalert type 
typically includes hypoarousal lethargy, confusion and sedation. Interestingly 
comparable deficits in cognition have been described in both groups.35 Patients 
with mixed subtypes include both features. The stability of hypoactive and 
hyperactive subtypes needs to be confirmed. As there are so many causes of 
delirium it would be helpful if we could identify and match clinical subtype 
presentations with certain etiologies. Clinically we know that a small number of 
specific causes of delirium present in a typical way; metabolic encephalopathy 
patients usually are hypoactive and alcohol and benzodiazepine withdrawal 
usually cause an agitated delirium.36 However O'Keefe13 and Camus37 found no 
difference in etiologic factors between groups prospectively. Of note Ross35 and 
0' Keefe 13 found no relationship between different subtypes and infection, the 
most common etiologic factor for delirium. 

O'Keefe and Lavan 13 found that patients with hypoactive delirium were sicker on 
admission, had the longest length of stay and were most likely to develop 
pressure sores. Patients were hyperactive delirium were most likely to fall in the 
hospital. 

Diagnosis 

The DSM IV38 criteria are very clear regarding delirium. There are four essential 
features to make the diagnosis of delirium. 

Criteria A Inattention. Patients with delirium have an impaired ability to focus, 
sustain or shift attention. They are easily distracted, they may give the same 
answers to different questions (perseveration), the interviewer may have to 
repeat the question several times, the ultimate "poor historian". 
Criteria B Change in cognition. Patients develop a change in cognition or the 
patient can develop a perceptual disturbance. This change is not explained by a 
preexisting, or evolving dementia. It is more common to find disorientation to time 
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or place rather than disorientation to person. Perceptual disturbances can be 
either identified as misinterpretations, illusions or hallucinations. An example of a 
misinterpretation could be mistaking the banging of a door for a gunshot. An 
example of an illusion could be mistaking a lamp for a person. An example of a 
hallucination would be seeing people in the room who were not present. Visual 
misperceptions and hallucinations are most frequently described but they can 
also be auditory, olfactory, gustatory and tactile in nature. Wolff39 found visual 
hallucinations occurred in 67.9% of patients with delirium and auditory 
hallucinations in 41.5% of patients. 
Criteria C Acute and fluctuating. The disturbance occurs acutely, (over a short 
period of time), and fluctuates during the course of the day. Acute is defined as 
onset over hours or days. It can occur over two to three weeks and in these 
scenarios a review of recent medication changes may be more helpful than 
pursuing an infective etiology. 
Criteria D Medical cause. There is evidence from the history, physical and 
laboratory findings that there is a specific medical condition, substance 
intoxication, substance withdrawal, multiple causes or causes not otherwise 
specified resulting in the condition. 

Delirium is missed or misdiagnosed between 33-67% of the time by clinicians 
directly involved in the patients' care, despite the clinical relevance and well
described DSM IV criteria.40

.4
1

.4
2 

There are three main barriers to making this diagnosis. These are: 
1. Individual patient presentation 
2. Presentation of illness in older people 
3. Differential Diagnosis 

Individual patient presentation 
Clinically many physicians do not routinely assess inattention, which is one of the 
cardinal features of delirium. Here are some common presentations of patients 
with delirium and help illustrate why physicians regularly miss the diagnosis of 
delirium. 

Case #1 : Patient dozes off when you're trying to talk to her, you wake her up and 
2 minutes later she goes off to sleep again. 

Case #2: Patient gives you the same answer several times even though you 
keep asking new questions. 

Case #3: Mrs. L. says she got no pain medications today. A chart check shows 
she got her pain medications two hours ago. 

Case #4: Mr. P. keeps picking at the bedclothes while you're trying to talk to him. 
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Case #5: 82 yr. old lady is brought by her daughter to the clinic. Patient has 
history of dementia and goes to Adult Day Center. Daughter brings her today 
because Mom wouldn't eat, needed help to walk, sat in the chair all day at the 
Center and kept falling asleep for the whole day. 

Case #6: 65 yr. old lady brought to clinic by husband for 3-week history of 
hypersomnia, fatigue, decreased attention span and periods of confusion. She 
feels "bugs are crawling on her skin". She's on thioridazine 200mg/day for years 
for paranoid sch izophrenia. Fluoxetine was started 1 month ago for depressed 
mood. 

Case #7: The nurses ask you to write for something to stop Mrs. B. from being 
agitated but when you go into see her she iooks fine. 

The diagnosis of delirium is clinical and must be made at the bedside. The Mini
Mental Status Examination43 is used to determine the patient's general cognitive 
status. One of the card inal features of delirium is inattention but is not routinely 
evaluated by physicians. The two most useful bedside tests to measure attention 
are reciting the days of the weeks backwards and the digit span test.44 The digit 
span test defines normal attention as a patient's ability to repeat 5 numbers 
forward without errors. In add ition there are 4 common instruments, Confusion 
Assessment Method (See Table 1 and 2), Delirium Rating Scale, Del irium 
Symptom Interview and the Memorial Delirium Assessment Scale used to 
evaluate delirium.45 Table 3 summarizes these scales and includes the reliability, 
validity and completion time of each test. Breitbart et al.46 developed a tool to 
measure the severity of delirium called the Memorial Delirium Assessment Scale 
(MDAS) scored 0-30 with 30 being most severe. 

Presentation of illness in an older cohort of patients. 
Physicians are often unaware that delirium may be the on ly presentation of 
severe illness in older patients.42 Ischemic heart disease can present atypically 
and it has been estimated that 40% of all infarcts are silent in persons aged 65 
and older.47 Although fever is clinically associated with infection, a substantial 
proportion (25%) of older people have no fever associated with serious infections 
such as pneumonia, tuberculosis, endocard itis and sepsis.48 In fact patients with 
pneumonia may present with prominent features of delirium without any fever, 
cough or sputum production.1 

Differential diagnosis 
The only evidence of serious illness in older patients may be delirium; therefore, 
it is reasonable to assume that a patient has delirium until proved otherwise 
when a patient presents with an acute deterioration in cognitive status. Some 
symptoms in del irium are common to other conditions and this may prove 
especially challenging when these conditions coexist. Cognitive disturbance 
occurs in both del irium and dementia but even patients with moderate dementia 
remain alert and are still able to focus and maintain attention. Caregivers and 
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families can detail the duration and course of the patient's cognitive impairment. 
Acute cognitive decline may occur in vascular dementia. Hypoactive delirium 
may be mistaken for depression but the timing of the onset of symptoms and the 
onset of cognitive impairment will help clarify the presence of delirium or 
depression . Lewy body dementia49 may present with cognitive impairment that 
fluctuates within a twenty-four hour period and hallucinations are prominent but a 
collateral history from family or a caregiver help differentiate these two 
conditions. There is a rare condition called acute amnestic disorder where the 
patient develops an acute change in cognition and there is impairment in learning 
and recalling information. Again these patients are different from delirious 
patients because they are still able to maintain and focus their attention on the 
interviewer. 

Clinically primary psychiatric disorders do not present with an altered level of 
consciousness, myoclonus, asterixis, frontal release signs or focal neurological 
signs. 5° Command hallucinations and multiple auditory hallucinations are more 
common in psychiatric disease. Hallucinations in delirium are usually visual or 
tactile. There is fluctuation of symptoms and agitation. Dementia can cause 
hallucinations and illusions, visual hallucinations being the most common. In 
Lewy body dementia the hallucinations worsen with serotonin reuptake inhibitors 
or anticholinergic agents. Demented patients often have more difficulty 
remembering their hallucinations due to amnesia and find them difficult to 
articulate due to aphasia. Patients with Alzheimer's disease tend to hallucinate 
less often than patients with Lewy body dementia. 

Prevention 

Risk Factor Identification 
Before any targeted intervention can be effective risk factors for delirium must be 
identified. Nearly every possible risk factor has been considered at some time 
throughout the literature and it was not uncommon to cite multiple contributing 
risk factors including advanced age, male sex, 51 cardiopulmonary diseases, 
hypoalbuminemia, infections, electrolyte disturbances, polypharmacy, trauma 
(fractures, pain, falls) CNS disease and sensory deprivation. Correct 
identification of specific risk factors was initially confounded by measuring risk 
factors during delirium rather than before the onset of delirium and not 
distinguishing between patient specific risk factors prior to delirium and acute 
illness related risk factors. As late as 1995 a review of 101 studies identified 61 
risk factors in 1,365 cases of delirium with 5,513 control subjects. 52 

Although Bedford53 had described host susceptibility and precipitants as early as 
1955 it was not until 1993 that lnouye54 began to prospectively separate pre
hospitalization and hospital risk factors. The first phase was to identify admission 
characteristics. Thirteen variables were prospectively collected: sex, age, MMSE 
<24, severe illness, history of confusion, two measures of social support, 
depressive symptoms, dehydration, vision impairment, hearing impairment, 
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assistance with Activities of Daily Living, and assistance with Instrumental 
Activities of Daily Living. From these thirteen variables four were found to be 
independent and cumulative: vision impairment, severe illness using APACHE II 
score >16, cognitive impairment and dehydration. Using this model she then 
methodically identified5 predisposing factors (patient characteristics prior to 
admission) and precipitating factors (events after admission). Patient 
characteristics identified prior to admission were visual impairment, severe 
illness, dehydration and cogn itive impairment. Precipitating factors identified 
during the hospital stay were use of physical restraints, malnutrition (albumin 
<3.0gm/DI), more than 3 medications added in 24 hours, use of a bladder 
catheter, and iatrogenic events. These admission and post admission risk factors 
are independent predictors of delirium and the risk of delirium is directly 
proportionai to the number of risk factors. 

Intervention 

Del irium intervention trials were performed as early as 1990.56 ln1999 the Yale 
trial57 enrolled 850 inpatients over a 3-year period using standard psychometric 
principles and prospectively determined risk factors. This was a controlled 
intervention clinical trial using individual matching of patients admitted to the 
intervention unit and two usual-care control units. El igible patients had to be 
either at intermediate or high risk for developing delirium which was based on the 
predictive model established in 199655 using four criteria, severe illness, cognitive 
impairment, dehydration and visual impairment. Intermediate risk was defined as 
the presence of one or two risk factors and high risk as three or four risk factors 
at baseline. Six risk factors were considered modifiable: cognitive impairment, 
sleep deprivation, immobility, visual impairment, hearing impairment and 
dehydration. (Cognitive impairment appears at first glance to be inherently 
unmodifiable but the proposed intervention was to orient enrollees to the day's 
schedule and place, perform cogn itively stimulating activities three times a day, 
and provide the names of the team on a board.) The intervention group adhered 
to six protocols for these variables and the control group received usual care. 
Del irium developed in 9.9% of the intervention group compared to 15% of the 
control group. The intervention group had less days of delirium (105 vs 161) and 
less episodes of delirium (62 vs 90). While changes in immobility, visual 
impairment, and hearing impairment showed trends towards improvement in the 
intervention group only changes in cognition and reduction in sleep medication 
use were significant at reassessment on Day 5 or at discharge. Despite th is 
intensive intervention, the severity of delirium and recurrences did not differ 
between the intervention and the control group once delirium occurred. This 
intervention prevented delirium but it didn't impact severity or recurrence once it 
was established. Prevention is the optimal approach. 
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Treatment 

The successful treatment of delirium requires three simultaneous interventions: 
1. Identification and treatment of the etiology of delirium 
2. Environmental modification 
3. Control of symptoms 

Treatment- etiology 

The management and outcome of delirium depends on the identification of a 
specific etiology for the delirium. Physicians often find delirium challenging to 
manage because unlike many other medical conditions there may be several 
etiologies responsible for an individual case of delirium rather the commonly 
encountered scenario where a disease has a single etiology with a recognized 
standard treatment. In acutely ill medical patients the three most frequent 
etiologies are infection, metabolic disturbances and medications. Webster and 
Holroyd58 found 49.3% of medical and surgical patients who received a 
psychiatric consult had multiple etiologies and the three most common etiologies 
were medication effect, metabolic disturbance and infection. Brauer et al59 found 
62% of patients with hip fractures who developed delirium had a multifactorial 
etiology. 

As physicians regularly miss delirium the first step in successful treatment is to 
have a high index of suspicion for delirium in targeted patients. A baseline 
cognitive assessment on admission is very helpful for intermediate and high-risk 
patients who do not have delirium at initial presentation as an additional 10-40% 
of older patients develop it during hospitalization. The nursing staff is integral to 
making the diagnosis of delirium as they care for the patient throughout the 24-
hour period. While a complete history, and thorough physical are standard, a 
detailed medication review can reveal the etiology of delirium up to 33% of the 
time. When patients are inattentive the history from the family or caretaker is 
essential. Targeted labs are useful and CBC, electrolytes, BUN, Creatinine, 
glucose, calcium, phosphate blood alcohol level and liver enzymes are empiric 
as are an EKG and ABG. Active pursuit of an occult infection, CXR and 
urinalysis, is often rewarding. If the etiology remains elusive, CSF examination is 
recommended. Additional labs include TSH, toxicology screening and drug 
levels. A magnetic resonance imaging study with diffusion weighted imaging is 
preferable if there is any focal neurologic deficit or any question of a new stroke. 
ACT scan is not helpful in determining the acuity of any lesions found. EEG is 
particularly helpful if non-controlled seizures are suspected. Apart from 
withdrawal delirium most etiologies of delirium cause generalized EEG slowing 
and the greater the degree of slowing the more severe the cognitive impairment. 

If there is still no identifiable etiology vigilance is important and daily physical 
examinations and laboratory tests are recommended. As previously mentioned 
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treatment of the etiology(s) of delirium does not result in an immediate resolution 
of delirium, which can take weeks to months to clear. 

Treatment -environmental 

Management of delirium involves intervention by the nursing and medical staff. 
Older people are susceptible to environmental change and delirium may be 
exacerbated by an unfavorable environment. Use of calendars, clocks, adequate 
rest/sleep times, maintaining normal night and day patterns by opening the blinds 
by day and turning off lights at night, and reorientation by staff are 
recommended. Educating the family is important to decrease their stress when 
seeing a loved one with delirium. Involving family and friends can make the 
patient feel more secure and they may be very helpful reorientating and 
reassuring the patient. 31 ·21 

Treatment - pharmacological 

The pharmacological treatment now described refers to symptom treatment with 
the understanding that the identified etiologies are being simultaneously treated. 
There are no placebo-controlled trials and there are no large prospective trials. 
Most of the study designs are case series or case reports. Many drugs have 
been used including haloperidol, risperidone, rivastigmine, 60 olanzepine, 61 ·62 

ondansetron,63 quetiapine,64 trazodone,65 and lorazepam.66 Haloperidol is the 
most studied drug in the treatment of delirium and works as a dopamine receptor 
blocker. 

Dopamine67 is synthesized in four major CNS pathways, the nigrostriatal, 
mesolimbic, mesocortical and hypothalamic pathways. Dopamine activity can be 
impaired by a) decreasing synthesis b) decreasing release or c) blocking 
dopamine receptors. Dopamine synthesis can be inhibited by alpha-methyl para
tyrosine, which blocks the rate limiting enzyme tyrosine hydroxylase. However 
tyrosine hydroxylase is also the rate-limiting enzyme in norepinephrine synthesis 
and so blockage of this enzyme leads to widespread autonomic nervous system 
dysfunction. Reserpine and tetrabenzine block the release of dopamine but 
similarly these drugs are nonspecific and block the release of norepinephrine and 
serotonin leading to multiple unwanted effects. Haloperidol and the 
phenothiazines are specific for blocking dopamine receptors but can affect any of 
the four CNS pathways where dopamine is synthesized. The side- effects of this 
group of drugs are largely explained by the presence of dopamine throughout 
these four major pathways and its subsequent blockade by these drugs. 
Haloperidol is the preferred drug from this group because it has the least 
anticholinergic activity. There are five dopamine receptors D1 to D5 categorized 
into two groups based on the receptors association with (D1 group) or 
independent of (D2 group) adenyl cyclase. The D1 group contains receptor types 
D1 and D5 and the D2 group contains receptor types D2, D3 and D4. Typical 
antipsychotics work by blocking the D2 system. 
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Haloperidol is considered the gold standard treatment for delirium and the drug of 
choice. 31 Although there are side effects with haloperidol the benefits include 
rapid onset, relatively wide therapeutic window, reasonable safety profile over 
many years of use, and various routes of administration (can be administered 
orally, intramuscularly subcutaneously and intravenously). It has no active 
metabolites, does not cause significant hypotension and is the most studied 
neuroleptic agent. The onset of sedation is rapid but the antipsychotic effects can 
last 3-5 days as its elimination half-life is estimated between 10 and 18 hours. 21 It 
may be used in diverse patients with severe illness including congestive heart 
failure, renal failure patients and chronic obstructive airway disease. Intravenous 
haloperidol rarely causes extrapyramidal side effects. 21 It is reported that it can 
be associated with prolonged QTc interval and cardiac monitoring is 
recommended especially when using high doses but high doses of the drug have 
been given safely to patients with severe cardiac disease. A review of haloperidol 
use in 1100 ICU cases over 3 years found four cases of torsades de pointes but 
of course these patients also received other medications. 58 A double-blind 
controlled trial with AIDS patients compared haloperidol, chlorpromazine and 
lorazepam and showed the neuroleptic was most effective in this younger cohort 
for both hypoactive and hyperactive delirium. 56 Although very large doses have 
been administered in the literature, up to 1 OOOmg in 24 hours,69 a reasonable 
therapeutic regimen is an initial dose of 0.5mg haloperidol followed by an 
additional 0.5mg in thirty minutes, if ineffective. Doses ranging between 3-
5mg/day are recommended for older patients. When a patient has been given 
haloperidol it is better to taper the dose over the next three to five days as abrupt 
withdrawal can lead to rebound symptoms. The daily dose should be given in 
divided doses with the majorit~ of the dose administered at night due to its 
sedative properties. Tauscher 0 makes an interesting point that a threshold of Dz 
receptor blockade of 60% exerts antipsychotic action and that a higher threshold 
of 80% blockade may increase the risk of side effects with no appreciable 
improvement in clinical benefit. Furthermore he states that rates ranging between 
53% and 74% of dopamine Dz receptor occupancy are found with doses of 
2mg/day of haloperidol and even treatment of clinical conditions such as 
schizophrenia which also targets delusions, hallucinations and thought disorders 
do not warrant higher doses than 1 Omg haloperidol per day. Ryan 71 has 
reaffirmed the analogy between delirium and schizophrenia and states it is 
unlikely that patients would benefit from doses of haloperidol that exceed 12 
mg/day. 

Olanzapine (2.5-1 Omg) and risperidone (1.0-4mg)72
•
45 have been used in 

uncontrolled case series successfully. These drugs have less extrapyramidal 
side effects, cause less sedation, are more costly and may only be given orally. 

Benzodiazepines are first line treatment when the etiology of delirium is alcohol 
and or substance withdrawal. In delirium, benzodiazepines are used sometimes 
in conjunction with neuroleptics as they are synergistic and lower doses of 
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neuroleptics can be administered with good effect with less extrapyramidal side 
effects. Lorazepam is often the drug of choice because it is short-acting, has no 
active metabolites, and works rapidly. Starting doses range from 0.25mg-1 mg 
and can be titrated up as needed. Although it is rare, a patient may develop a 
paradoxical agitation with benzodiazepines and they should then be withdrawn 
rather than increased. 

Hip fracture and delirium 

Over 250,000 hip fractures occur annually in the US costing more than 10 billion 
dollars in direct costs. Del irium commonly occurs in this cohort of patients with 
rates estimated between 35-65%? The incidence of hip fractures is increasing 
while our population is aging leading to a larger frailer cohort of older people 
presenting with hip fractures. Risk factors for delirium in hip fracture patients74 

are advanced age, prior history of dementia, alcohol use and prehospitalization 
functional status. The most common causes of delirium in hip fracture patients 
are metabolic/electrolyte disturbance, infection, hypotension, and drug related 
which are all potentially modifiable. 

Dolan et al75 comment that admission delirium in hip fracture may be a different 
syndrome than postoperative delirium with different etiologies related to the 
timing of the onset of delirium and thus implying different clinical approaches to 
managing these different types of delirium. Dolan studied 433 community
dwelling patients with hip fractures who had no prior history of cognitive 
impairment and found that delirium on admission was associated with worse 
physical and cogn itive function 6 months later and slower recovery rates. 
Marcantonio et al designed an intervention study in 128 hip fracture patients 
using a geriatric consult service where the interventional arm received 
preoperative assessment and then daily rounds from a geriatrician. Table 4 
outlines the recommendations (on ly recorded if not being already done by the 
orthoped ists or nurses), which were adhered to 77% of the time. Del irium 
occurred in 32% of the intervention patients versus 50% for the usual care group. 
Severe delirium occurred in 12% of the intervention group versus 29% of usual 
care patients. One case of delirium was prevented for every 5.6 patients in the 
geriatric care group. Similarly to the Yale trial Marcantonio's intervention was 
useful in the primary prevention of delirium and had no effect on the duration of 
delirium once it developed. However this intervention did decrease the number of 
severe cases of dementia. These study patients had much shorter episodes of 
delirium than previously described. The targeted interventions are listed in the 
appendix in Table 4. 

Terminal Delirium 

Although seriously ill patients may develop delirium during the course of their 
illness, "terminal delirium" is usually confined to del irium occurring in the last one 
to two days of life as multi-organ fa ilure develops. More than two th irds of 
Americans die in acute care settings.76 The elderly population is projected to 
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increase to 20% making physicians more likely to encounter the challenges of 
managing terminal delirium in everyday practice. 

Delirium is commonly found in patients with terminal disease5 with documented 
prevalence rates reaching 85%.77 Delirium is often overlooked in this cohort 
being missed more than 50% of the time even in general populations. It is 
particularly devastating to this cohort of patients and their families when delirium 
is under-recognized or misinterpreted and subsequently under-treated or 
mistreated. Recognizing delirium leads to focused intervention and prevents 
common delirious symptoms such as agitation being interpreted as increased 
pain.78 

Delirium in terminally ill patients is diagnosed using the DSM IV criteria and as 
with other cohorts may either present as hypoactive, hyperactive or mixed 
subtype. Although the diagnosis and clinical findings in terminal delirium are the 
same as any other type of delirium the diagnostic approach presents unique 
challenges. As with all presentations of delirium a history, targeted physical exam 
and a medication review should be performed. Diagnostic studies are usually not 
appropriate in these settings as common etiologies such as multi-organ failure 
and sepsis are not amenable to treatment. Patients with terminal delirium are 
more likely to have multiple etiologies than a single cause.79 In rare cases where 
diagnostic studies are requested they should only be performed if a suspected 
clinical cause can be treated with simple interventions that pose no additional 
burden or distress to the patient. Hallucinations are often present during terminal 
delirium. Initially they may be comforting but the clinician must be aware that the¥ 
can abruptly change, become very distressing and need to be treated promptly.4 

All interventions should be appropriate to the clinical setting, e.g. home or 
hospital and focus on patient comfort. In the hospital setting environmental 
interventions such as providing a well-lit quiet room, increasing access to a small 
number of family or friends (1 -3 at a time), and removal of restraints are feasible 
and often lessen the patient's and the family's stress. Rather than increasing the 
dose of morphine in a terminal patient who develops new agitation consider the 
diagnosis of delirium and low dose neuroleptics such as Haldol 0.5mg. 
Intravenous haloperidol if available provides rapid relief of symptoms and 
subcutaneous administration is also effective. 

Unfortunately between 10 and 20% of terminal delirium patients do not respond 
to conventional neuroleptics and sedation is the only effective intervention.80 

Conclusion 

A recent consensus panel identifies delirium as one of three target conditions for 
quality improvement in vulnerable older adults. 81 Delirium is frequently 
encountered in acute medical care settings and has significant morbidity and 
mortality. Despite some major progress over the last 20 years developing reliable 
and valid delirium assessment tools, identifying risk factors, and performing 
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prevention/intervention trials, one area remains incompletely understood: the 
pathophysiology of delirium. Targeting high-risk patients on admission increases 
the likelihood of optimally managing these patients. Unfortunately some 
physicians continue to think of delirium as a "normal" occurrence and it is not 
considered an important diagnosis worthy of a concise methodological approach. 
There are many challenges remaining for the entity we now know as delirium. 
Although risk factors have been identified in medically ill patients it is likely that 
delirium is currently at the same stage as disseminated cancer or congestive 
heart failure was 20 years ago. In delirium there are also likely to be large case 
mix variations within acutely medically and surgically ill patients that have not 
been identified. Future research hopefully will focus on etiologies, the myriad of 
clinical symptoms, and specific treatment plans. The area of specific 
neurotransmitters and customized interventions show particular promise. 
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Table 1. The Con}itsion Assessment Method Instrument 

Acute onset 

I. Is there evidence of an acute change in mental status from the patient's baseline? 

Inattention• 

2. A. Did the patient have difficulty focusing allention, for example, being easily distractible, or having difficulty keeping track of 
what was being said? 

Not present at any time during interview. 
Present at some time during interview, but in mild form. 
Present at some time during interview, in marked form. 
Uncertain. 

D. (If present or abnormal) Did this behavior fluctuate during the interview, that is, tend to come and go or increase and 
decrease in severity? 

Yes. 
No . 
Uncertain 
Not applicable . 

C. (If present or abnormal) Please describe this behavior: 

Disorganized thinking 

3. Was the patient's thinking disorganized or incoherent, such as rambling or irrelevant conversation, unclear or illogical flow of 
ideas, or unpredictable switching from subject to subject? 

Altered level of consciousness 

4. Overall, how would you rate this patient's level of consciousness? 

Alert (normal) . 
Vigilant (hyperalert, overly sensitive to environmental stimuli, startled very easily). 
Lethargic (drowsy, easily aroused) . 
Stupor (difficult to arouse). 
Coma (unarousable). 
Uncertain. 

Disorientation 

5. Was the patient disoriented at any time during the interview, such as thinking that he or she was somewhere other than the 
hospital, using the wrong bed, or misjudging the time of day? 

Memory impairment 

6 . Did the patient demonstrate any memory problems during the interview, such as inability to remember events in the hospital 
or difficulty remembering instructions? 

Perceptual disturbances 

7. Did the patient have any evidence of perceptual disturbances, for example, hallucinations, illusions, or misinterpretations 
(such as thinking something was moving when it was not)? 

Psychomotor agitation 

8. Part I. 

At any time during the interview, did the patient have an unusually increased level of motor activity, such as restlessness, 
picking at bedclothes, tapping fingers, or making frequent sudden changes of position? 

Psychomotor re tardation 

8. Part 2. 

At any time during the interview, did the patient have an unusually decreased level of motor activity , such as sluggishness, 
staring into space, staying in one position for a long time, or moving very slowly? 

Altered sleep-wake cycle 

9. Did the patient have evidence of disturbance of the sleep-wake cycle, such as excessive daytime sleepiness with insomnia at 
night? 

• The questions listed under this topic were repeated for each topic where applicable . 
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Table 2. 

Feature 1 

Feature 2 

Feature 3 

Feature 4 

The Confusion Assessment Method (CAM) Diagnostic Algorithm* 

Acute Onset and Fluctuating Course 

This feature is usually obtained from a family member or nurse and is shown by 
positive responses to the following questions: Is there evidence of an acute 
change in mental status from the patient's baseline? Did the (abnormal) behavior 
fluctuate during the day, that is, tend to come and go, or increase and decrease 
in severity? 

Inattention 

This feature is shown by a positive response to the following questions: Did the 
patient have difficulty focusing attention, for example, being easily distractible, or 
having difficulty keeping track of what was being said? 

Disorganized Thinking 

This feature is shown by a positive response to the following question: Was the 
patient's thinking disorganized or incoherent, such '8S rambling or irrelevant 
conversation, unclear or illogical flow of ideas, or unpredictable switching from 
subject to subject? • 

Altered Level of Consciousness 

This feature is shown by any answer other than "alert" to the following question: 
Overall, how would you rate this patient's level of consciousness? (alert 
[normal], vigilant [hyperalert], lethargic [drowsy, easily aroused], stupor [difficult 
to arouse], or coma [unarousable]) 

*The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3 or 4. 

18 



Table 3. Available Instruments Used to Evaluate Deli rium* 
Description Domains Validation Reference Standard Feasibility 

Confusion Assessment 
Method (12) 

None operationlized 1. Onset/course Sensitivity= 0.94- 1.0 Geriatric psychiatrists' Observer -rated: 1 0-15 
Criteria from DSM-1 11 -R 2. Attention (26 delirious patients); diagnoses based on minutes for cognitive 
Scored according to 3. Organization of specificity= 0.90- 0.95 clinical judgment and testing and completion 
CAM algorithm. Short- thought (controls without delirium) DSM-111-R criteria of rating 
ened version uses four 4. Level of Convergent agreement 
criteria. Based on obser- consciousness with four other cognitive 
vations made during in- 5. Orientation measures 
terview with MMSE, by 6. Memory Ability to distinguish 
trained lay or clinical 7. Perceptual problems delirium and dementia 
interviewer. 8. Psychomotor verified 

Delirium Rating Scale behavior 
(14, 15) 9. Sleep-wake cycle 

10-item rating, with addi- No overlap in scores be- Consult-liaison psychia- Observer-rated: based on 
live score 0-32, designed Tween delirious group trist's diagnosis based lengthy interview and 
to be completed by a (n - 20) and 3 control on DSM-111 criteria detailed assessment 
psychiatrist after com- 1. Onset/course groups: (time not specified) 
plete psychiatric assess- 2. Cognitive status demented (n = 9), 
ment. Can be used to 3. Perceptual problems schizophrenic (n = 9), 
rate severity. 4. Delusions and normal (n = 9) 

5. Psychomotor Convergent agreement 
behavior with two other cognitive 
6. Emotional liability measures 
7. Sleep-wake cycle Ability to distinguish 
8. Physical disorder delirium and dementia 

verified 
Delirium Sympton 

Interview (16) Sensitivity= 0.90; Psychiatrist's and neural- Observer-rated in part; 
Includes interview with Specificity = 0.80 (30 agist's assessments ~ 15 minutes for inter-

Brief cognitive assess- "cases," 15 noncases, 3 based on presence of view, plus additional 
ment and rating scale for borderline. 2 disagree- any 1 of 3 "cri tical symp- time for completion or 
7 symptom domains of 1. Course ments by psychiatrist and toms" (disorientation, rating (not specified) 
delirium, by trained lay or 2. Organization of neurologist) disturbance of 
cl inical interviewer. thought Ability to distinguish conscious-

3. Level of delirium and dementia ness. or perceptual dis-
Memorial Delirium consciousness not tested turbance 

Assessment Scale (13) 4. Orientation 
10-item scale, with additive 5. Perceptual problems Sensitivity= 0.82; Observer-rated in part; 

score 0-30 using cogni- 6. Psychomotor specificity= 0.75 (with Consult-liaison psychia- ~ 10 minutes for admini-
live testing and behavio- behavior score of 10; n = 33: 17 trist's diagnosis using 
ral observations. by ex- 7. Sleep-wake cycle with delirium, 8 with delirium Rating Scale, 
perienced mental health dementia, 8 with other MMSE, and Clinician's 
professionals. Designed psychiatric problems) Global Rating of delirium 
for severity, not screen- Severity 
ing or diagnosis. 1. Level of 

consciousness 
2. Orientation 
3. Memory 
4. Digi t span 
5. Attention 
6. Organization of 
thought 
7. Perceptual problems 
8. Delusions 
9. Psychomotor 
behavior 
10.Sieep-wake cycle 

*CAM =Confusion Assessment Method; DSM-111 = Diagnostic and Statistical Manual of Mental Disorders, 3'd edition; DSM-111-R =Diagnostic and 
Statistical Manual of Mental Disorders, 3rd edition revised ; MMSW = Mini-Mental State Examination. 
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Table 4 Content of the Structured Geriatrics Consultation 

Module/Recommendation 

1. Adequate CNS oxygen delivery: 
a) Supplemental oxygen to keep saturation >90%, preferably > 95% 
b) Treatment to raise systolic blood pressure > 2/3 baseline or > 90 mmHg 
c) Transfusion to keep hematocrit > 30% 

2. Fluid/electrolyte balance: 
a) Treatment to restore serum sodium, potassium, glucose to normal lim its (glucose 

< 300 mg/dl, < 16.5 mmoi/L for diabetics) 
b) Treat fluid overload or dehydration detected by examination or blood tests 

3. Treatment of severe pain: 
a) Around-the-clock acetaminophen (1 gram four times daily) 
b) Early-stage break-through pain: low-dose subcutaneous morphine, avoid meperidine 
c) Late-stage break-through pain: oxycodone as needed 

4. Elimination of unneca.sary medications: 
a) Discontinue/minimize benzodiazepines, anticholinergics, antihistamines 
b) Eliminate drug interactions, adverse effects, modify drugs accordingly 
c) Eliminate medication redundancies 

5. Regulation of bowel/bladder function: 
a) Bowel movement by postoperative day 2 and every 48 hours 
b) D/c urinary catheter by postoperative day 2, screen for retention or incontinence 
c) Skin care program for patients with established incontinence 

6. Adequate nutritional intake: 
a) Dentures used properly, proper positioning for meals, assist as needed 
b) Supplements: 1 can Ensure, • 3 cans Ensure' for poor oral intake 
c) If unable to take food orally, feed via temporary nasogastric tube 

7. Early mobilization and rehabilitation: 
a) Out of bed on postoperat ive day 1 and several hours daily 
b) Mobilize/ambulate by nursing staff as tolerated, such as to bathroom 
c) Daily physical therapy; occupational therapy if needed 

8. Prevention, early detection, and treatment of major postoperative complications: 
a) Myocardial infarction/ischemia~lectrocardiogram, cardiac enzymes if needed 
b) Supraventricular arrhythmias/atrial fibrillation- appropriate rate control, electrolyte 

adjustments, anticoagulation 
c) Pneumonia/chronic obstructive pulmonary disease-screening, treatment, including 

chest therapy 
d) Pulmonary embolus-appropriate anticoagulation 
e) Screening for and treatment of urinary tract infection 

9. Appropriate environmental stimuli: 
a) Appropriate use of glasses and hearing aids 
b) Provision of clock and calendar 
c) If available, use of radio, tape recorder, and soft lighting 

10. Treatment of agitated delirium: 
a) Appropriate diagnostic workup/management 
b) For agitation, calm reassurance, family presence, and/or sitter 
c) For agitation, if absolutely necessary, low-dose haloperidol 0.2~.5 mg every 4 hours 

as needed; if contraindicated, use lorazepam at same dose 

Recommended n number('%) of inrervention patients in whom the recommenda tion was m:~de. 
Adherence = in rhosc recommended, number(%) who adhered ro rhc rccommcnd01tion. 
CNS :.: ccnual nervous system; die m discontinue. 

'Ensure is the rrJdc name of a nutritional supplcmcnr. 
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Recommended 
n (%) 

18 (29%) 
4 (6%) 

57 (92%) 

23 (37%) 

30 (48%) 

25 (40%) 
13 (21%) 
3 (5%) 

42 (68%) 
13 (21%) 
8 (13%) 

42 (68%) 
44 (71%) 

2 (3%) 

35 (56%) 
22 (35%) 

1 (2%) 

36 (58%) 
18 (29%) 

1 (2%) 

21 (34%) 
3 (5%) 

27 (44%) 

31 (50%) 
32 (52%) 

3 (5%) 
0 (0%) 
0 (0%) 

1 (2%) 
2(3%) 

12 (19%) 

Adherence 
n(%) 

16 (89%) 
4 (100%) 

45 (79%) 

22 (96%) 

27 (90%) 

8 (32%) 
8 (62%) 
2 (67%) 

35 (83%) 
7 (54%) 
5 (63%) 

24 (57%) 
39 (89%) 

2 (100%) 

23 (66%) 
10 (45%) 

1 (100%) 

29 (81%) 
13 (72%) 

1 (100%) 

17 (81%) 
3 (100%) 

18(67%) 

31 (100%) 
20 (63%) 

2 (67%) 

1 (100%) 
2 (100%) 

10 (83%) 
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