
59© Springer International Publishing AG 2018
A.T. Isik, G.T. Grossberg (eds.), Delirium in Elderly Patients,  
https://doi.org/10.1007/978-3-319-65239-9_6

N. Evans 
Department of Internal Medicine, Saint Louis University School of Medicine,  
St. Louis, MO, USA 

G.T. Grossberg (*) 
Department of Psychiatry and Behavioral Neuroscience, Saint Louis University School of 
Medicine,  
St. Louis, MO, USA 

Division of Geriatric Medicine, Dementia, Healthy Aging, St. Louis University School of 
Medicine, St. Louis, MO, USA 

Department of Anatomy and Neurobiology, St. Louis University School of Medicine,  
St. Louis, MO, USA
e-mail: george.grossberg@health.slu.edu

6The US Geriatric Psychiatry Approach 
to Delirium

Neil Evans and George T. Grossberg

6.1  Introduction

Delirium is a perturbation of the baseline cognitive equilibrium. It can have a wide 
variety of cognitive effects. It manifests in a decrease of attention, irritability, 
arousal, mood, amnesia, and disturbed cognition. Every time a patient is admitted 
to the hospital, they have an age-stratified risk of developing delirium. The hospital 
experience is jarring and can easily disrupt a patient’s circadian rhythm and sense 
of normality and strains the patient’s cognitive reserves. This is especially present 
in the ICU where often the patient’s perception of days and nights merges. Length 
of hospital stay and days on a ventilator is strongly correlated with delirium. 
Greater than 50% of patients will have delirium during a prolonged ICU stay 
(Mattar et  al. 2013). Consequences of delirium include doubling of the rate of 
cognitive decline of dementia. This results in earlier functional disability, increased 
healthcare costs, decreased quality of life, and an increase in mortality (Fong et al. 
2017). Also, without resolution of the delirium, patients are 2.9 times more likely 
to die at 1 year compared to those who had their delirium resolved (Kiely et al. 
2009). Currently, it has not been determined if there is a common underlying 
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predisposition to dementia and delirium. Similarly, it is unclear whether dementia 
itself can be caused by the delirium.

6.2  Presentation

Delirium represents a disruption of the cognitive equilibrium. This disruption is a 
product of a cascade of cognitive and physiological events that ultimately progresses 
to dementia, frailty, functional decline, increased levels of care, morbidity, and mor-
tality. Delirium is a state of confusion and a disturbance of consciousness. It has an 
altered cognitive equilibrium and a fluctuating course. There can be changes 
throughout the day, and the patient can have lucid periods, which may coincide with 
morning rounds, that hide the diagnosis and make input and reports from other 
caregivers crucial to the care of patients at risk for developing delirium.

The cardinal sign of delirium is the disturbance of attention. For example, the 
patient may be distractible to minor stimuli like the flow of foot traffic outside the 
room but relatively inattentive to conversation with direct caregivers or visitors. 
These patients have difficulty with competing thoughts; they are unable to maintain 
a normal stream of consciousness and lack directed thought processes. They are 
unable to focus on goal-directed behaviors and unable to order symbols or follow 
sequenced commands or perform sequenced activities like tying a shoe.

The recognition of delirium is frequently delayed because its most early signs are 
subtle (Young et al. 2010). This prodromal phase includes subtle thinking changes 
and sleep disturbance that may be more pronounced in the evening. These initial 
small changes may only be appreciated by a family member.

There is a spectrum of subtypes of delirium: hyperactive, hypoactive, and mixed. 
For example, some patients present with increased vigilance, others with psycho-
motor and autonomic overactivity with agitation, and yet others with tremulousness 
and visual hallucinations. The different presentations may have different pathophys-
iological combinations that disrupt the cognitive equilibrium (Fong et al. 2009).

Another more insidious presentation is that of hypoactive delirium. This type of 
delirium is pervasive and likely underdiagnosed (Fong et al. 2009). It may be the 
most difficult to diagnose because the symptoms may be vague or subtle or con-
fused for depression with severe fatigue (Fong et al. 2009; Kalish et al. 2014). These 
patients present with confusion, somnolence, and decreased arousal. The frequency 
of hypoactive delirium increases with age and is the most common presentation of 
delirium in palliative care and hospice settings (Kalish et al. 2014).

6.3  Costs

Delirium is associated with profound healthcare system costs but also costs to the 
patient. In a 2014 analysis of post-hip fracture surgery patients, the incidence of 
postoperative delirium was 28.6%, and each day of delirium increased the hazard of 
dying at 6  months by 17% (Bellelli et  al. 2014). In a study of patients who 
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underwent elective surgery with postoperative ICU admission, the 6-month mortal-
ity was 32% in patients with hypoactive delirium compared with 8.7% in the other 
types of delirium (Cavallazzi et al. 2012).

Attempts have been made to quantify the cost burden of delirium to the health-
care system. Healthcare costs for the average patient with delirium are roughly two 
and half times greater than for a patient without delirium given similar clinical char-
acteristics during a given hospitalization. Per patient, delirium’s total cost ranges 
from $16 to 64 k. Factoring in the prevalence of the disease, delirium costs 38–152 
billion USD annually (Leslie et al. 2008). The type of delirium influences its costs, 
and hypoactive delirium is the costliest. More than a third of the delirious patients 
have the hypoactive delirium (Bellelli et al. 2016). Early diagnosis and treatment of 
delirium provides an opportunity for a substantial reduction in healthcare costs and 
improvements in quality of life.

The time course of the disease is related to its high healthcare cost; delirium was 
thought to be completely reversible, but sequelae are nearly ubiquitous. If delirium 
does develop, there is evidence that some older patients do not recover quickly nor 
at all, and the persistence of delirium is associated with adverse outcomes and need 
for ongoing high levels of care (Cole et al. 2009; McAvay et al. 2006). Hshieh et al. 
showed clinically meaningful impairment in postoperative patients who developed 
delirium for up to 18 months (Hshieh et al. 2017).

The reversibility of delirium depends on the pathophysiological cause. If the 
cause was medications, electrolyte disturbance, or infection, there is a higher likeli-
hood of reversing an episode of delirium. However, patients are at higher risk of 
permanent cognitive disruption if their source of delirium was hypoxia or global 
metabolic encephalopathy. Delirium increases the odds of having dementia by 
eightfold. Delirium is associated with a loss of 0.4–1 point on mini-mental status 
exam each year subsequently (Davis et al. 2012, 2017). The rate of cognitive decline 
after delirium is more rapid with underlying dementia (Davis et al. 2017). Delirium 
may deplete the cognitive reserves and hasten the rate of cognitive decline.

6.4  Incidence

It is important to be vigilant for any cognitive disruption in all patients, but espe-
cially those who are at higher risk. Therefore, knowing the general delirium rates 
among different populations can help guide the allocation of resources for pre-
venting delirium (see Table 6.1). In addition, several risk factors increase the like-
lihood of a patient having a disrupted cognitive equilibrium. These risks include 
dementia, age (>65 years), sex (male), frailty, loss of activities of daily living, 
malnutrition, the use of antipsychotics, feeding tubes, urinary catheters, living in 
a nursing home, acute pain, renal disease, hepatic disease, emotional distress, 
other comorbidities, and sleep deprivation (Fong et al. 2009; Leslie et al. 2008; 
Bellelli et al. 2016; Inouye et al. 2007; Han et al. 2009; Verloo et al. 2016). Also, 
those who have had a previous episode of delirium are at higher risk of developing 
delirium (Bush et al. 2014).
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6.5  Pathophysiology

There are multiple proposed pathophysiologic mechanisms for delirium. Specifically, 
the following hypotheses have been suggested as leading to or coincident with 
delirium:

• Neurotransmitter alterations
• Neuroinflammatory
• Neuronal aging
• Oxidative stress
• Melatonin and sleep dysregulation

In each patient, cognitive equilibrium disruption may occur due to several pro-
cesses that may simultaneously lead to dysregulated neuronal activity. Delirium is 
the ultimate outcome that is caused by dysregulation of neuronal activity secondary 
to systemic disturbances (Maldonado 2013).

In the 1940s, Engel and Romano showed that delirium was a disturbance of 
global cortical function. Their seminal work associated delirium with slowing of 
dominant posterior alpha rhythm and the presence of abnormal slow-wave activity 
on EEG (Romano and Engel 1944). Delirium-like behavior was observed in patients 
with alcohol and sedative drug withdrawal; however, these patients predominately 
demonstrated low-voltage, fast-wave activity (Engel and Romano 1959). Trzepacz 
in 1989 and 1994 cited subcortical contributions to delirium with brainstem audi-
tory evoked potentials, somatosensory evoked potentials, and neuroimaging studies 
of the thalamus, basal ganglia, and the pontine reticular formation (Trzepacz et al. 
1989; Trzepacz 1994).

Table 6.1 Delirium rates among different populations

Patient population
Percentage of patients 
developing delirium

Adult in the community 1–2 (Fong et al. 2009)
General hospital patient 20 (Kostas et al. 2013; Ryan 

et al. 2013)
General neurology patient 29 (Bellelli et al. 2016)
Recent stroke 10–48 (Shi et al. 2012)
Age < 50 years old 5 (Ryan et al. 2013)
Age > 80 35 (Ryan et al. 2013)
Vascular dementia 32 (Hasegawa et al. 2013)
Alzheimer’s disease 15 (Hasegawa et al. 2013)
Postcardiac surgery unit patients 26–52 (Brown 2014)
Intensive care unit 70–83 (Pisani et al. 2005)
Four weeks after the cancer treatment hematopoietic stem 
cell transplantation

50 (Fann et al. 2002)

Terminally ill cancer patients 85 (Breitbart and Alici 2008)

N. Evans and G.T. Grossberg



63

6.6  Neurotransmitter Mechanisms

Acetylcholine is a well-studied neurotransmitter, and it is implicated in the delir-
ium state. The lack of physiologically active acetylcholine (either by decreased 
absolute amount or ineffective receptors) has been correlated with the development 
of delirium. Several studies have used an objective test, the serum anticholinergic 
activity (SAA) to quantify anticholinergic effects. It has been shown that increased 
SAA positively correlated with the development of delirium (Mach et  al. 1995; 
Campbell et  al. 2009a; Golinger et  al. 1987). Measurements of SAA, measured 
with binding assays with preparations of brain muscarinic receptors, correlate with 
the severity of delirium in postoperative and medical patients (Mach et al. 1995). 
In patients with hypoxia and thiamine deficiency, known risk factors for delirium, 
there is indirect evidence of associated decreased acetylcholine synthesis in the 
CNS (Mach et al. 1995; Osiezagha et al. 2013; Yogaratnam et al. 2013; Hshieh 
et al. 2008). It is important to note that while overall decreases in acetylcholine 
levels have been implicated in the pathophysiology of acetylcholine, increasing 
acetylcholine levels to baseline is not necessarily correlated with the amelioration 
of delirium (Hshieh et al. 2008).

Many medications taken by older adults have anticholinergic activity, even if the 
primary mechanism of drug is not anticholinergic (Chew et al. 2008). Therefore, it 
is important to consider medication effects in any adult at risk for delirium, as they 
can contribute to deterioration of the patient’s cognitive equilibrium. Other neu-
rotransmitters have also been implicated in the pathophysiology of delirium. 
Dopamine excess, disturbances in serotonin, and gamma-aminobutyric acid 
(GABA) are among the neurotransmitters studied in this context (Maclullich et al. 
2008; Sapolsky 1996).

6.7  Neuroinflammatory and Oxidative Stress Hypotheses

The neuroinflammatory hypothesis, per Cerejeira et al., involves “acute peripheral 
inflammatory stimulation induces activation of brain parenchymal cells, expression 
of proinflammatory cytokines, and inflammatory mediators in the central nervous 
system” (Cerejeira et  al. 2010). Cytokine release and other neuroinflammatory 
mediators decrease perfusion and oxygenation, leading to decreased cerebral oxida-
tive metabolism. There is an increase in the blood-brain barrier (BBB) permeability 
leading to neuronal and synaptic dysfunction. The hypothesized BBB disruption 
and the presence of the inflammatory mediators from the systemic inflammation 
affect microglial cells and activate and modulate nearby cells, leading to the cogni-
tive and behavioral symptoms of delirium (Maldonado 2013; Cerejeira et al. 2010; 
Butterworth 2013, 2015). There have been correlations of increased inflammatory 
mediators C-reactive protein, interleukin IL-1 and IL-6 tumor necrosis factors in 
delirious patients lending support to this hypothesis (Ritchie et al. 2014; Vasilevskis 
et al. 2012; George and Mukaetova-Ladinska 2007; Sheldon et al. 1993; de Rooij 
et al. 2007; Murray et al. 2012).
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The activated immune system, as discussed above, can contribute to oxidative 
damage in the brain at the cellular level. Cellular aging, hypoperfusion, and infection 
all lead to the formation of reactive oxygen species (ROS) (Aliev et al. 2010; He et al. 
2010; Gao et al. 2008). Aliev et al. have proposed this damages the blood- brain barrier 
through leukocyte adhesion to endothelial cells. The endothelial cells, which are the 
primary component of the blood-brain barrier, suffer impaired barrier function after 
leukocyte adhesion. This ultimately leads to increased permeability to ROS and thus 
oxidative stress in the brain (Aliev et al. 2010). The cycle continues as free radicals are 
implicated in systemic cellular damage and have been shown to further deteriorate the 
BBB, leading to increased endothelial permeability (Aliev et al. 2010; He et al. 2010; 
Hala 2007). The increased permeability allows increased fluid shifts into the brain 
with perivascular edema formation. At the cellular level, increased edema fluid can 
decrease perfusion and make oxygen diffusion more difficult. This ultimately leads to 
microcirculatory impairment and possible ischemic injury or dysfunction (Maldonado 
2013). To support this theory further, deficiency in the antioxidant vitamin C is a 
known contributor to age-related cognitive decline and Alzheimer’s disease (Harrison 
2012). Pursuant to the previous discussion of neurotransmitter function in the patho-
genesis of delirium, acetylcholine synthesis may be particularly sensitive hypoxic 
injury (Hshieh et al. 2008; Hirsch and Gibson 1984; Cinalli et al. 2013).

6.8  Neuronal Aging Hypothesis

The neuronal aging hypothesis derives from observations that there is an increased 
frequency of delirium in patients over 65 (Maldonado 2013; McNicoll et al. 2003). 
The probability of transitioning to a delirious state after administration of loraze-
pam increases by 2% per year after age 65 (Pandharipande et al. 2006). As we age, 
there is an increased vulnerability to stressors because of a lack of physiologic 
reserve (Troncale 1996). There are multifactorial reasons that include altered levels 
of neurotransmitters, blood flow to the brain decreases, and neuron loss (Kochunov 
et al. 2009; Kelly et al. 2006; Juraska and Lowry 2012; Chen et al. 2011). Neuronal 
aging helps to explain why younger patients frequently can tolerate greater stress 
conditions than elderly with a gradually decreasing physiologic reserve before the 
development of delirium (Maldonado 2013). Additionally, the presence of compro-
mised cognitive abilities before a stressful event is associated with an increase in the 
incidence of delirium in medical and surgical patients (McNicoll et al. 2003; Franco 
et al. 2010; Litaker et al. 2001).

6.9  Melatonin and Sleep Dysregulation Hypothesis

Melatonin and sleep dysregulation hypothesis focuses on the disruption of the usual 
stages of sleep that occurs in hospitalized or stressed patients. Sleep deprivation 
itself has been associated with delirium, and this condition is quite prevalent in 
hospitalized patients (Flannery et al. 2016).
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The 24-h circadian cycle is maintained by light exposure and other factors which 
affects melatonin secretion. Its disruption can lead to delirium (Fong et al. 2017; 
Bellelli et al. 2016; Hshieh et al. 2017; Davis et al. 2017; Verloo et al. 2016; Flannery 
et al. 2016; Fitzgerald et al. 2016; Taito et al. 2016a, b; Bellani et al. 2016; Chen 
et al. 2016; Dubb et al. 2016; Foster et al. 2016; Hodgson et al. 2016; Kuladee and 
Prachason 2016; Mo et al. 2016; Morris et al. 2016; Moss et al. 2016; Simel and 
Rennie 2016).

Melatonin has sleep-wake cycle regulatory effects and helps to reset the circa-
dian rhythm if it is disturbed. Studies in the ICU environment have shown improved 
quality of sleep, and there are suggestions that prophylactic use may decrease the 
incidence of delirium (Fong et al. 2017; Bellelli et  al. 2016; Hshieh et al. 2017; 
Davis et al. 2017; Verloo et al. 2016; Flannery et al. 2016; Fitzgerald et al. 2016; 
Taito et al. 2016a, b; Bellani et al. 2016; Chen et al. 2016; Dubb et al. 2016; Foster 
et  al. 2016; Hodgson et  al. 2016; Kuladee and Prachason 2016; Mo et  al. 2016; 
Morris et al. 2016; Moss et al. 2016; Simel and Rennie 2016; Bourne et al. 2008; 
Sultan 2010; de Jonghe et al. 2014).

The multiple hypotheses of delirium complement and overlap with one another. 
There are multiple possible mechanisms that likely work in concert to produce the 
disruption of cognitive equilibrium and that clinicians see as the various manifesta-
tions of delirium (e.g., hyperactive, mixed, and hypoactive delirium) (Table 6.2).

6.10  Diagnosis

The diagnosis of delirium requires multidisciplinary vigilance and a low threshold 
for diagnosis. In a study by Inouye in 2001, on the sole basis of clinical judgement, 
nurses diagnosed 19% of patients with delirium (Inouye et al. 2001). To improve 
detection of delirium, it is important to know which patients are more susceptible to 
delirium.

In general, the most important risk factors for delirium are advanced age, preex-
isting cognitive impairment (e.g., major neurocognitive disorders such as 
Alzheimer’s disease, vascular dementia), and multiple prescribed and over-the- 
counter medication usage (Bush et al. 2014; Hugo and Ganguli 2014).

The key to diagnosing early is identifying cognitive equilibrium changes. 
Certain patients have an increased probability of developing delirium (Table 6.1). 
For at- risk patients, multidisciplinary interaction is beneficial, including the 
patients’ visitors, families, nurses, and physicians. Family members often have 
a better understanding of changes in cognitive equilibrium and may aid in the 
diagnosis (Inouye et al. 2001). Also helpful are afternoon and nighttime obser-
vations as the fluctuating mental status may worsen secondary to circadian 
processes.

Currently, DSM V (Table 6.3) criteria are used to diagnose delirium. The most 
accepted, validated, and rapid screening tool is the Confusion Assessment Method 
(CAM). The test looks for changes in mental status, distractibility, disorganized 
thinking, and the level of consciousness (e.g., hypervigilance versus somnolence). 
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One of the difficulties with the CAM is the requirement of additional training 
before being able to perform it correctly. Another screening tool which has prom-
ise is the Global Attentiveness Rating (GAR). The test involves a 2-min or longer 
conversation with the patient performed by the clinician. At the conclusion, the 

Table 6.2 List of common drugs that can cause delirium

Prescription drugs
Central acting agents • Anticholinergics (oxybutynin)

• Anticonvulsants (barbiturates)
•  Antiparkinsonian agents (benztropine, 

trihexyphenidyl, and selegiline)
•  Benzodiazepines (the medication and the 

withdrawal)
• Hypnotics (trazodone)

Analgesics • Opiates (especially meperidine)
•  Nonsteroidal anti-inflammatory drugs (case 

reports of COX-2 inhibitors)
• Ketamine

Antihistamines • First generation (diphenhydramine)
Gastrointestinal agents • Antispasmodics

• H2 blockers
Antinauseants • Scopolamine

• Dimenhydrinate
Antibiotics • Fluoroquinolones
Psychotropic medications • Tricyclic antidepressants

• Lithium
Cardiac medications • Disopyramide

• Digitalis
•  Antihypertensives (β-blockers, methyldopa, 

and diuretics)
Miscellaneous • Skeletal muscle relaxants

• High-dose steroids
Over-the-counter medications and 
complementary/alternative medications

•  Tylenol PM, Motrin PM, Aleve PM (the PM 
component is diphenhydramine, a potent 
anticholinergic)

•  Antinauseants (dimenhydrinate, 
scopolamine)

•  Mandrake root, jimsonweed, Atropa 
belladonna, and henbane (contain 
scopolamine and anticholinergic compounds)

• Medications combined with alcohol
• Alcohol and its withdrawal

Adapted from: Alagiakrishnan and Wiens (2004)

Table 6.3 Condensed DSM 
V delirium criteria

An acute change from baseline in attention and orientation
With an additional cognitive disturbance (i.e., memory, 
language, perception, or vision)
That is not better explained by an established or evolving 
neurocognitive disorder
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clinician answers the question: “How well did the patient maintain attention with 
you during the interview?” A score of ten is perfect engagement and zero is no 
communication.

The history of the present illness needs to be obtained from a reliable infor-
mant/caregiver. It is important to ascertain any recent and chronic illnesses, 
kidney or liver compromise, medication lists, herbs/supplements, over-the-
counter medications, how and when they are taken, substance abuse whether 
drugs or ethanol, recent psychiatric history, and cognitive baseline (Fig. 6.1). 
These factors will help to understand the patient’s baseline cognitive 
equilibrium.

6.11  Head-to-Toe Analysis

After the patient is identified as having delirium, the next step is to identify poten-
tially reversible causes and/or contributors (Fig.  6.1). It begins with a thorough 
assessment of the history. This is followed by a whole-body assessment (Fig. 6.2). 
General physical examination is challenging in a confused and agitated patient but 
is important to pursue to the extent the patient allows. Vital signs with pulse rate, 
pulse oximetry, temperature, and BP with orthostatic changes (Fig. 6.1). The hydra-
tion status of skin and mucus membrane condition, as well as any possible infec-
tious conditions, are important.

The neurologic exam may be challenging due to poor cooperation and inatten-
tion in a patient with delirium. Assessment focuses on assessing for changes from 
the patient’s baseline cognitive equilibrium. This includes documenting the patient’s 
level of consciousness and the extent of attentiveness. If possible, cranial nerve 
exam including visual fields and motor exam are important to rule out focal neuro-
logic etiologies. Indicated diagnostic tests include urinalysis, complete blood count, 
chest x-ray, complete metabolic panel, thyroid hormone levels, and toxicology 
screen (Fig. 6.1).

History
Medication List
Over the Counter Medications
Herbs and Supplements
Drugs and Alcohol History 
Psychiatric History
Current Medical History
Recurrent Illnesses 
Trauma
Sleep History
Bowel and Urinary History
Hydration History 
Baseline Mental Status and Mobility

Diagnostic  Tests
ABG
CT Scan
MRI 
Lumbar Puncture
Electroencephalogram
Vitamin B12 Levels 

As Needed
Urinalysis 
Urine Drug Screen
Glucose Levels
Hemoglobin Levels
Electrolytes (Ca, Na, Mg, PO4) 
Temperature
Blood Pressure
Osmolality 
Thyroid Hormone Levels
Parathyroid Hormone Levels
Pancreatic Enzymes
Liver and Kidney Function Tests
Pharmaceutical Drug Levels
X-ray for Pneumonia

Fig. 6.1 Important information to obtain
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6.12  Differential

After a complete but directed history is obtained as described in Fig. 6.1, the causes 
described in Fig. 6.2 should also be considered, and it is also important to distin-
guish delirium from nonconvulsive status epilepticus, sundowning, worsening of 
dementia, and primary psychiatric illnesses. Nonconvulsive status epilepticus may 
be the most frequently missed diagnosis in the elderly presenting with altered men-
tal status. It can present as a postictal confusion lasting without other signs sug-
gesting status epilepticus, sudden stupor, confusion with hallucinations, and 
stroke-like symptoms that can disappear. It is a condition that does not have the 
classic ictal features. It is important if suspected to perform an EEG (Beyenburg 
et  al. 2007). Dementia can have disorientation and difficulty with memory, but 
changes are frequently more progressive. Dementia with Lewy bodies may also 
have visual hallucinations like delirium (Scott and Barrett 2007). Sundowning fre-
quently occurs in a patient with dementia, and its symptoms include increased 
confusion, restlessness, hallucinations, verbal outbursts, and wandering fluctuating 
loss of attention in a patient. It is important to get a clear cognitive baseline for 
patients with sundowning and patients with dementia (Evans and Grossberg 2016). 
Depression can present with reduced concentration symptoms similar to hypoac-
tive delirium but will not fluctuate to the same extent. Assessing the patient at 
multiple times of the day or asking other caregivers can help rule it out. Mania can 
appear like delirium with agitation as it can present with attention difficulties, hal-
lucinations, impulsivity, recklessness, and psychotic behavior. The hallucinations 
in mania will typically be auditory rather than visual and the speech will be pres-
sured. It is important to get a family history and a psychiatric history to help rule it 
out (Hilty et al. 2006).

HEENT Head: Central nervous system infections, seizures, stroke.
Eyes: Decreased visual acuity, acute angle closure glaucoma, retinal artery occlusion, vitreous
hemorrhage.
Ears: Deafness, presbycusis, ear infection, tinnitus.
Nose: Sinus infection, influenza.
Throat/Mouth: Cavities, retropharyngeal abscess.   

Head to Toe Differential Diagnosis for Possible Causes of Delirium

Neck/
Hormonal 

Thyroid toxicosis, hyperparathyroidism, adrenal insufficiency or overactivity, hyper or
hypoglycemia.   

Chest Myocardial infarction, angina, coronary artery dissection, bronchitis, pneumonia, pleuritis,
pulmonary embolism, asthma exacerbation, aspiration, and shingles.  

Digestive
Tract 

Constipation, stool retention, bowel obstruction, peptic ulcer disease, pancreatitis, acute
liver failure, cholecystitis, mesenteric ischemia, diverticulitis. 

Overall TIA, cerebrovascular accident, subdural hematoma, post-ictal state, trauma, needle track marks,
abuse, anemia, chronic pulmonary disease, sepsis, hypothermia, hyperthermia, leukemic blast cell
crisis, thrombocytosis, alcohol abuse, malnutrition, sleep deprivation, bipolar, depression,
delusions, hallucinations, withdrawal, and Wernicke’s Encephalopathy.   

Genitourinary
Tract 

Urinary Retention, urinary tract infection, kidney stone, acute kidney injury, sexual
transmitted diseases, hernia, bacterial vaginosis, pelvic prolapse, vulvar irritation, prostatitis,
epididymitis.  

Fig. 6.2 Head-to-toe differential diagnosis for possible causes of delirium
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6.13  Treatment

The best treatment is prevention and the maintenance of vigilance for cognitive 
equilibrium changes. The early bedside application of the CAM criteria by all staff 
detects early perturbations in cognitive equilibrium. Close attention will reveal fluc-
tuating mental status, inattention, altered level of consciousness, or disorganized 
thinking. All these observations may help with early identification of delirium. 
Combined preventive strategies appear to be effective in preventing delirium 
(Litaker et al. 2001; Clegg and Young 2011). First, one must identify and reverse the 
acute cause or causes to the extent that is possible. Early approach includes treating 
fluid and electrolyte imbalances, improving nutritional status, and treating infec-
tions. Modifying risk factors in the environment of the patient is a powerful way to 
help reduce and ameliorate delirium once it has developed; this includes maintain-
ing supportive care with regular reorientation to person, place, time, and reasons for 
admission. Measures to reduce anxiety, reassuring family members, and surround-
ing the patient with familiar objects, visible clocks, and calendars with easily read 
characters also assist in the treatment of delirium. It is imperative to maintain ade-
quate hydration and feeding and to avoid sleep deprivation by protecting normal 
sleep cycles. Also, correcting vision and hearing impairment is a priority as the loss 
of these senses can be very emotionally and cognitively disruptive.

Limiting unnecessary medications and withdrawal from benzodiazepines, barbi-
turates, selective serotonin reuptake inhibitors, alcohol, and other drugs is useful to 
remove any potential contributing substances to the delirium (Fong et al. 2009).

It is important to have a low threshold for treatment of pain. Pain medications 
should be provided on a scheduled basis as patients with delirium may have a dif-
ficult time reporting pain. Pain regimens should be centered around non-opioid 
agents, preferring acetaminophen and lidocaine patches if applicable. If there 
remain symptoms of pain, consider elevating analgesia with short-acting oral opi-
oids with extreme caution as opioids can worsen delirium (Fong et  al. 2006). 
Prophylactic bowel regimens may prevent and treat possible constipation and uri-
nary retention issues (Manepalli et al. 1990). Monitoring of intake and output will 
assure that the patient has appropriate hydration and nutrition and will monitor for 
urinary or fecal retention as these are common causes of delirium (Gower et  al. 
2012). Ensure the patient is upright when eating to prevent aspiration. Thiamine 
deficiency is common in the elderly, and alcohol use disorder can be difficult to 
detect in this population; therefore, thiamine supplementation should be considered. 
With less evidence, other vitamins may also be considered for supplementation, 
folate and B12. Encourage a return to baseline activity levels by ambulating out of 
bed if possible and physical therapy-type activity (Taito et al. 2016b; Robinson and 
Eiseman 2008).

Disturbances in circadian rhythms have been reported as a potential contributor 
and effect of delirium. Improving circadian rhythms via good sleep hygiene, e.g., 
ensuring regular wake times and scheduled bedtimes, is important. It is important to 
refrain from interrupting these patients with midnight venipuncture, medications, 
and vital sign checks. There is also emerging evidence that melatonin given 
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prophylactically prevents elderly patients from becoming delirious when presenting 
to medical wards, though no difference was found when presenting to the surgical 
wards (Sultan 2010; de Jonghe et  al. 2014). Melatonin also has been shown to 
improve agitated behaviors in delirium (Breitbart and Alici 2012; Al-Aama et al. 
2011). One should minimize the use of chemical or physical restraints, as this can 
worsen or even precipitate delirium (Leslie et  al. 2008; Inouye et  al. 2007). In 
patients with agitation/aggressivity and/or psychosis in the context of delirium, 
short-term use of pharmacotherapy may be indicated.

Table 6.4 reviews various pharmacologic agents which may be useful to prevent 
harm to self/others or to give time to evaluate for potentially reversible etiologies. 
Haloperidol is considered the drug of choice for hospital-associated delirium by 
many healthcare professionals and professional guidelines (Flaherty et  al. 2011; 
Schrijver et al. 2016).

The practice guideline for the treatment of patients with delirium states the 
first- line agent to treat the hyperactive symptoms of delirium is titrated haloperi-
dol beginning with 0.5 mg (Trzepacz et al. 2010). If extrapyramidal side effects 
are seen early in the treatment with haloperidol, consider the possibility of Lewy 
body dementia or Parkinson’s disease. If there is an allergy to haloperidol, 

Table 6.4 Pharmacological therapy for delirium

Drug Dose Adverse effects Comments
Antipsychotics
  Haloperidol 0.5–1 mg orally or 

intramuscularly; can 
repeat every 4 h (orally) 
or every 60 min 
(intramuscularly)

Extrapyramidal 
syndrome, prolonged 
QT interval, insomnia

Randomized, controlled 
trials demonstrate 
reduction in symptom 
severity and duration

Atypical antipsychotics
  Risperidone 0.5 mg twice daily Extrapyramidal 

syndrome, prolonged 
QT interval, 
drowsiness
Sedation, orthostasis

Randomized, controlled 
trials comparing efficacy 
against haloperidol 
showed comparable 
response rates

  Olanzapine 2.5–5 mg daily
  Quetiapine 25 mg, 2–3 times daily

Benzodiazepines
  Lorazepam 0.5–1 mg orally; can 

repeat every 4 h
Paradoxical excitation, 
respiratory depression, 
excessive sedation, 
confusion, long acting

Did not show 
improvement in 
condition; treatment 
limited by adverse 
effects.
Benzodiazepines can 
worsen delirium and 
should be avoided

Cholinesterase inhibitors
  Donepezil 5 mg daily Nausea, vomiting, 

diarrhea, bradycardia
No randomized, 
controlled studies have 
been conducted.
Not recommended

Modified from Fong et al. (2009), Candy et al. (2012), and Breitbart et al. (1996)
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atypical antipsychotics may also be considered (Schrijver et al. 2016; Trzepacz 
et al. 2010; Campbell et al. 2009b; Tampi et al. 2015). For further information, 
see Table 6.4.

 Conclusion

In the hospital population, disruption to the fragile cognitive equilibrium can 
result in delirium. It is important to have vigilance with at-risk populations, 
including elderly, severely ill, and recently operated upon patients. Evaluation 
should include routine utilization of the CAM as a standard screening device. 
Preventive care, including prompt evaluation and treatment of precipitating 
conditions, withdrawal from alcohol and other drugs and medications, frequent 
reorientations, and good sleep practices, can prevent and may reduce the sever-
ity of subsequent delirium. Early diagnosis, evaluation, and treatment of precip-
itating conditions, combined with aggressive multimodal treatments, can result 
in a more favorable prognosis in patients with cognitive equilibrium changes 
and can improve the acute and long- term impact on the patient, family, and 
caregivers.
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