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ABSTRACT
Delirium is an acute disorder of fluctuating 
attention and awareness with cardinal features 
that allow it to be positively distinguished from 
other causes of an acute confusional state. 
These features include fluctuations, prominent 
inattentiveness with other cognitive deficits, a 
change in awareness and visual hallucinations. 
We describe a framework for diagnosing 
delirium, noting the need to consider certain 
caveats and differential diagnoses. Delirium is 
a clinical diagnosis where a thorough history 
and clinical examination are much more 
helpful diagnostically than any single test or 
combination of tests.

INTRODUCTION
Delirium is an acute disorder of fluctu-
ating attention and awareness. It is very 
common among hospital inpatients (one 
third of >65 years in some studies) and is 
mostly synonymous with septic or meta-
bolic encephalopathy.1 Box 1 summarises 
its different manifestations and figure 1 
shows the historical poster illustrating 
some features of hyperactive delirium.2–4

While the term ‘delirium’ is useful 
for communicating between clinicians a 
recognisable clinical entity, it is widely 
encompassing and includes multiple clin-
ical syndromes and underlying pathophys-
iological entities, rather than a standalone 
diagnosis. Indeed, alternative terms such 
as encephalopathy or even ‘brain failure’ 
may be preferable, as they highlight the 
analogy with other organ failures (eg, 
heart failure, renal failure) where clini-
cians recognise the relative contributions 
of both pre- existing organ health and 
acute insult to a clinical decompensation 
(figure 2). This conceptual framework 
emphasises that ‘delirium’ is the start of 
a diagnostic formulation rather than a full 
explanation (‘delirium secondary to…’ 
rather than ‘delirium.’). The diagnosis 
should prompt further questions: Why 
this patient? Why now?

Delirium is not a diagnosis of exclu-
sion: it has its own cardinal features of 
fluctuations, prominent inattentiveness 
with other cognitive deficits, changes in 
awareness and visual hallucinations, and 
temporal association with a provoking 
trigger (and improvement with treat-
ment or removal of that trigger). Here, 
we describe a framework for its diagnosis 
and note particular caveats and differen-
tial diagnoses to consider. We emphasise 
that delirium is a clinical diagnosis where 
thoroughness of history- taking and clin-
ical examination are diagnostically much 
more helpful than any single or combi-
nation of paraclinical test(s). Delirium is 
not the only cause of an acute confusional 
syndrome: although statistically likely in 
an older person with pre- existing cogni-
tive or sensory impairments, it important 
to identify alternative and treatable 
neurological conditions that may mimic 
delirium. As with other diagnostic labels, 
a hasty diagnosis of delirium can curtail 
diagnostic thinking.

The differential diagnosis of the acutely 
confused patient has expanded in the 
past 10 years to include autoimmune 
and medication- related causes in partic-
ular; however, its diagnosis and manage-
ment is largely unchanged. In this paper, 
we focus on its diagnosis and acknowl-
edge sources of helpful information that 
discuss its prevention (up to 30% delirium 
is preventable) and management (mostly 
non- pharmacological, but antipsychotics 
where required are safe and do not 
prolong delirium).5–9

Pathophysiology of delirium
The pathophysiology of delirium 
remains uncertain, partly because of the 
diverse clinical states collected under 
this umbrella term. For example, is the 
aggressive agitation in a 24- year- old on 
Intensive Care Unit (ITU) the same condi-
tion as the obtundation of a 98- year- old 
with Alzheimer’s disease with a rela-
tively minor urinary tract infection? The 
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probability of developing delirium is clearly driven by 
the combination of underlying cerebral vulnerability 
and the magnitude of systemic upset (see figure 2).

There are several proposed mechanisms but (despite 
having been postulated for decades) none has a 
convincing evidence base and none is likely to explain 
the whole clinical syndrome in isolation.
1. Neurochemical imbalance

A leading hypothesis is relative cholinergic deficit, which 
has face- validity to clinicians aware of the detrimental 
cognitive effects of anticholinergic medications and the 
benefits of cholinergic augmentation in Alzheimer’s dis-
ease. Positron emission tomography and single- photon 
emission CT studies have shown perfusion abnormalities 
that co- localise with central cholinergic pathways in delir-
ium and experimental pharmacological reduction of ace-
tylcholine can, in isolation, precipitate a delirium state.10 

11 However, there is little further experimental support 
for this hypothesis, and therapeutic augmentation of 

acetylcholine does not seem to help.12 Dopaminergic 
antagonists are commonly used to manage challenging 
agitation in delirious patients, but beyond the obvious 
sedative effects, there is no evidence that they change the 
underlying pathophysiology.13–15

2. Neuroinflammation
Conditions that induce peripheral inflammatory respons-
es are common triggers for delirium, and peripheral in-
flammation also causes neuroinflammation. Intravenous 
injection of lipopolysaccharide, an experimental model 
of Gram- negative sepsis, leads to microglial activation in 
humans, a phenomenon supported by postmortem find-
ings in those who have died from sepsis.16 17 Mediators 
secreted by activated microglia can have direct deleteri-
ous effects on neuronal function, as well as indirect ef-
fects on neuronal metabolism.18 Similarly, there may be 
elevated intrathecal concentrations of series proinflam-
matory mediators (such as IL- 1b and IL- 8) in patients 
with delirium, although it is challenging to interpret 
these data in the face of permeabilised blood–brain barri-
er (another potential contributor to delirium).19 20

3. Brain energy metabolism
A failure to maintain adequate brain energy supply dur-
ing states of acute physiological stress has long been a 

Box 1 Criteria for the diagnosis of delirium2–4

Delirium is defined in DSM- V as:
1. Disturbance in attention (ie, reduced ability to direct, 

focus, sustain and shift attention) and awareness 
(reduced orientation to the environment).

2. The disturbance develops over a short period of time 
(usually hours to a few days), represents an acute 
change from baseline attention and awareness, and 
tends to fluctuate in severity during the course of a 
day.

3. An additional disturbance in cognition (eg, memory 
deficit, disorientation, language, visuospatial ability or 
perception).

4. The disturbances in criteria A and C are not better 
explained by a pre- existing, established or evolving 
neurocognitive disorder and do not occur in the 
context of a severely reduced level of arousal such as 
coma.

5. There is evidence from the history, physical 
examination or laboratory findings that the 
disturbance is a direct physiological consequence of 
another medical condition, substance intoxication 
or withdrawal (ie, due to a drug of abuse or to a 
medication), or exposure to a toxin, or is due to 
multiple causes.

 
There are four different types of delirium:
1. Hyperactive delirium is characterised by motor 

agitation, restlessness and sometimes aggression.
2. Hypoactive delirium is the most common form of 

delirium, characterised by motor retardation, apathy, 
slowness of speech and appearance of being sedated.

3. Mixed delirium has components of hyperactive and 
hypoactive delirium.

4. Delirium without motor features (cognitive symptoms 
only).

Figure 1 The wide- eyed stare of this man with delirium, 
in this case due to alcohol, features in this poster from the 
early twentieth century ‘alcohol kills’. Taken from Wellcome 
Collection under Creative Commons license, accessed 27 
August 2022.
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possible explanation.21 Clearly, frank deficiencies in 
metabolic substrates such as glucose or oxygen can im-
pair brain function, but the relevance to delirium more 
broadly is unclear; cerebral autoregulation does appear 
to be impaired in delirium secondary to sepsis, which 
may affect flow- metabolism coupling.22 Cerebrospinal 
fluid (CSF) lactate concentrations are elevated, which 
may represent either a deficiency of substrate, or a failure 
of its effective use by mitochondria.23 24

4. Relevance to COVID- 19
There has been a surge of interest in delirium related to 
the prevalence of delirium in people with, and recov-
ering from, COVID- 19.25 To date, this interest has not 
delivered a paraclinical test that can positively identify 
individuals with, or at risk of, delirium, and this remains 
a focus for ongoing research.

What is the significance of a diagnosis of delirium?
Delirium reflects the interplay of the acute insult(s) to 
homeostasis with the degree of brain frailty (figure 2). 
As delirium is a temporary condition associated with a 
provoking factor, and commonly causes significant stress 
and anxiety, it is tempting to be reassuring to the patient 
and family. However, delirium is associated with an 
increased risk of future dementia and mortality (5–11 fold 
increase in risk of dementia in several studies).26 Following 
up a diagnosis of delirium with counselling about lifestyle 
changes can delay the onset of dementia and discussion 
of practical matters such as lasting power of attorney can 
offer potential (but unproven) benefit.

One- third of cases of delirium may be avoidable, 
and so it is worth taking sensible steps to reduce its 
risk. It is not yet known whether delirium itself causes 
permanent neuronal damage.5 6

Common mimics of delirium: how to recognise them
Neurologists are often asked of patients with delirium, 
‘Is this something else; Are we missing something?’ 
Neurologists rarely make the initial assessment of 
delirium but typically become involved a few days later 
when the patient has not improved with treatment or 
where no there is no identifiable systemic infection, 
metabolic disturbance or pharmacological precipitant. 
However, by this time, the patient’s clinical condition 
has often been compounded by their admission to an 
unfamiliar hospital environment.

The cornerstone to management starts with a struc-
tured and thorough approach to information gath-
ering. Context is important in the formulation of 
delirium and its mimics, and so obtaining collateral 
information from friends, family and neighbours is 
key. Additionally,
1. General practice records may describe recent symptoms, 

new medications and previously diagnosed risk factors 
for delirium.

2. Ambulance transfer documents may describe the situa-
tion at home—particularly helpful with patients living 
alone—including signs of self- neglect or alcohol misuse, 
or any pointers to seizures, such as loss of urinary or fae-
cal control, hypoglycaemia, hypoxia or head injury at 

Figure 2 The interaction between severity of physiological insult and brain vulnerability. mRS, modified Rankin scale.
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the scene. The condition of the patient during transfer to 
hospital is also important.

3. Nursing records may detail sleep–wake cycle disturbance 
and provide evidence of fluctuating cognition, adding 
confidence to the diagnosis of delirium.

4. The duration and location of hospital care may be 
relevant.

Unsurprisingly, the strongest predictors of delirium are 
intensive care admission and prior dementia. However, 
other studies have identified that the next most predictive 
factors include pressure ulcers (at any stage of admission), 
non- elective admission, serum creatinine >133 µmol/L 
and a fracture of any type; all these are more predictive 
than age alone.27 Figure 2 shows the interplay between the 
acute insult and brain frailty.

Neurological examination is focused on identifying 
the key diagnostic features of delirium and identi-
fying localising signs that might indicate more than 
generalised brain dysfunction. A particular challenge 
to its diagnosis is that each of the cardinal features 
is not specific, and each feature in isolation has a 
smaller differential diagnosis (see table 1). Identifying 

fluctuating cognition and behaviour is central to diag-
nosis, so it is valuable to return to and repeat parts of 
the assessment.

Box 2 summarises a proposed hierarchy of investiga-
tions. First- line investigations, appropriate for almost 
everyone with delirium, aim to identify an underlying 
cause and so to guide specific treatment. Second- line, 
third- line and fourth- line investigations are tailored to 
the individual case, looking for a non- delirium diag-
nosis. These are most relevant when there are few 
markers of cerebral frailty, a small (or no) clear acute 
insult and/or where there are unexplained clinical 
features atypical for delirium. Patients in whom there 
is only limited or unavailable collateral history often 
require more investigations.

Where the clinical assessment cannot establish a 
diagnosis of delirium, patients require more detailed 
investigations to exclude potential mimics. The 
extent to which more investigations are pursued 
depends on the clinical suspicion of an alternative 
diagnosis: this is the Gestalt of the assessment. The 
framework presented here emphasises the primacy 

Table 1 Key features of delirium and differential diagnoses to consider

Clinical feature Main source of information Caveats Differential diagnoses to consider Recommendations

Acute onset (hours 
to days)

Collateral history;
Ambulance records
Evidence of neglect

Not specific
Chronic, progressive 
cognitive prodrome may 
reflect undiagnosed 
dementia and raise 
likelihood of delirium

Acute cortical pathologies including 
encephalitides (infective and non- 
infective) and acute stroke

Acute and longer histories both relevant

Fluctuations Collateral history
Direct observation
Nursing records

Changing environment and 
stress can transiently worsen 
consistent impairments

Dementia with Lewy bodies
Metabolic and drug- related causes

Cognitive 
impairment

Direct and collateral history
General and cognitive 
examinations

Delirium should affect 
multiple cognitive domains. 
Limited aphasia or amnesia 
with limbic encephalitis or 
focal presentations

Assess language comprehension and 
expression
Assess at least attention, orientation and 
recall
Formal bedside cognitive examination if 
deficits unclear

Visual 
hallucinations

Direct and collateral history; 
observation

Common in delirium but not 
specific to diagnosis

Dementia with Lewy bodies
Alcohol withdrawal
Psychosis typically causes auditory 
hallucinations

Hyperactivity, 
hypervigilance, 
agitation and 
aggression

Direct and collateral history and 
direct observation

Not specific Alcohol withdrawal
Stimulating or mood- altering medications
Environmental factors (is the patient hot/
cold/hungry/scared?)
Mania
Psychosis

Non- pharmacological strategies to prevent 
delirium are sensible for at- risk individuals 
and essential in individuals with delirium

Hypoactive features 
(sleepiness, stupor, 
coma)

Direct and collateral history and 
direct observation

Not specific
Sleep- wake cycle 
disturbance common in 
Alzheimer’s disease
Fatigue and somnolence 
common in depression

Hypothyroidism
Post- ictal
Obstructive sleep apnoea/obesity 
hypoventilation syndrome
Hyperammonaemia from medications or 
liver impairment
Sedating medications

Examine for asterixis
Check thyroid stimulating hormone
Consider an early morning blood gas and 
ammonia testing

Context: is 
this individual 
vulnerable to 
delirium?

Collateral history
Ambulance records
GP records
Evidence of neglect
Intensive care unit admission
Recent surgery

Beware of previous falls 
as a marker of frailty as 
these patients may have 
unwitnessed seizures, 
chronic subdural, progressive 
neurology affecting gait
Trauma

Dementia and delirium commonly 
coexist; preceding cognitive impairment 
may be undiagnosed

GP, general practitioner.
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of the clinical diagnosis ahead of rarefied tests. 
Table 2 lists the red flags that raise suspicion of an 
alternative (or coexistent), non- delirium diagnosis.

Note that the specific clinical features of recently 
recognised autoimmune encephalitides clearly 
distinguish these from each other and from other 
causes of an acute confusional state, including 
delirium.28

Challenging scenarios: case examples
The neurologist’s assessment can be particularly valu-
able in assessing a potential delirium diagnosis in 

several situations. Here, we focus on three illustrative 
cases.

Case 1: a patient on the intensive care unit
A 32- year- old woman on the intensive care unit has 
not woken following a renal transplant for polycystic 
kidney disease. Her postoperative period was compli-
cated by severe sepsis from an infected perinephric 
collection that was controlled only after radiologically 
guided drainage; her sepsis led to acute respiratory 
distress syndrome, and only now (2 weeks later) can 
her sedation be stopped. Despite 2 days off sedation, 
she has not woken, and shows little movement other 
than scanty myoclonic jerks noted during nursing 
care. Physiologically, she is otherwise stable; her gas 
exchange is good, and her unsupported blood pres-
sure is 175/95 mmHg. Her renal function is deranged 
but stable without haemofiltration, with a urea of 
24 mmol/L (2.5–7.8) and good urine output. Her liver 
injury and synthetic function tests are also deranged 
but improving. There is no active infection. She is off 
all medications other than tacrolimus (serum concen-
trations in range) and prednisolone. On examination, 
her eyes rest in the primary position but with a full 
range of conjugate movement on passive head move-
ment and normal pupillary light and corneal reflexes. 
She spontaneously triggers the ventilator, and coughs 
on deep suctioning. She grimaces and mounts a tachy-
cardia to pain but makes little movement of her limbs. 
Her reflexes are symmetrically brisk, and her plantars 
mute.

The duration of this patient’s intensive care stay and 
multiorgan failure is relevant, as many sedative and 
analgesic drugs (such as midazolam and morphine) 
accumulate given prolonged use, particularly in the 
setting of renal and hepatic dysfunction. Barbiturates 
are particularly difficult, as they accumulate in adipose 
tissue over time, and can subsequently leach back into 
the blood for a long period after infusions have ceased. 
Newer agents such as propofol and fentanyl tend to 
accumulate less, but are not exempt. Furthermore, 
this patient’s persistent moderate uraemia, which in 
isolation would be unlikely to cause such a profound 
encephalopathy in a young person, can, in the setting 
of other metabolic perturbations and a permeabilised 
blood–brain barrier, contribute powerfully to enceph-
alopathy. Therefore, the most likely reason she has 
not woken appropriately is simply the culmination of 
multiple adverse metabolic/medication effects.

Myoclonus raises the possibility of underlying status 
epilepticus, and obtaining an EEG in this setting is 
important, as electrographic seizures can be remark-
ably common in severe ‘non- neurological’ illness. 
However, myoclonus is of course also common in all 
causes of diffuse cortical dysfunction such as metabolic 
encephalopathy.29 30

Non- convulsive seizures can be difficult to iden-
tify outside of an ITU setting. It is more likely after a 

Box 2 Hierarchy of investigations

First line: for most people with delirium
 ► Basic observations including oximetry.
 ► Full blood count, urea and electrolytes, liver function 
tests, thyroid stimulating hormone, adjusted calcium.

 ► Infective screen: urine microscopy, culture and 
sensitivity (not dipstick), chest X- ray, COVID- 19 swab, 
blood cultures.

 ► Blood gas (venous sample usually sufficient to 
exclude carbon monoxide toxicity and carbon dioxide 
retention; arterial sample appropriate if narcosis is 
suspected).

Second line: low threshold for these additional tests when 
delirium remains likely

 ► CT scan of head.
 ► HIV, syphilis.
 ► Serum B12.
 ► Toxicology (urine drugs of abuse screen±blood alcohol 
concentration).

 ► Serum ammonia (if abnormal liver function or taking 
sodium valproate).

 ► Focused microbiological investigations.
Third line: Looking for specific neurological causes 
because either the context does not suggest a delirium 
OR delirium is unlikely from the acute insult+evi-
dence of brain frailty

 ► CSF (glucose, protein, lactate, cell count, viral PCR, 
consider store sample).

 ► Electroencephalogram (EEG).
 ► MR scan of brain.
 ► Specialised blood tests

 – Autoimmune panel: Lgi- 1, Caspr2 and N- methyl- 
D- aspartate (NMDA) receptor antibodies, thyroid 
peroxidase antibodies.

 – Paraneoplastic/antineuronal antibodies.
 – C3/C4, antinuclear antibodies, erythrocyte 

sedimentation rate.
 ► Urinary porphyrins.

Fourth line: specialised tests for selected cases
 ► Alzheimer’s disease CSF biomarkers, further serum 
antibodies.

 ► Brain CT positron emission tomography scan (if 
suspecting degenerative illness).

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/pn-2022-003373 on 29 D
ecem

ber 2022. D
ow

nloaded from
 

http://pn.bmj.com/


6 of 9 Alexander SK, Needham E. Pract Neurol 2023;23:192–199. doi:10.1136/pn-2022-003373

Review

generalised tonic- clonic seizure, in a patient known 
to have epilepsy or brain injury, and in women. EEG 
is better than clinical assessment in exploring this 
cause for acute confusion.31 However, EEG is some-
times practically difficult if there is no direct access 
to neurophysiology. There is ongoing research into 
alternatives to standard EEGs, including simpler 
recording technology and artificial intelligence- led 
EEG interpretation.32 In patients with acute confu-
sion of uncertain cause who have risk factors for 
seizures, clinicians should have a moderately low 
threshold for obtaining an EEG, or for giving an 
empirical trial of antiseizure medication.

Relative hypertension in a patient taking tacro-
limus raises suspicion of posterior reversible 
encephalopathy syndrome (PRES). While hyperten-
sion per se is unusual in intensive care (although not 
so unusual in neurocritical care, where both dysau-
tonomia and therapeutic iatrogenic hypertension 
are relatively commonplace), medications, such as 
tacrolimus, occasionally cause PRES. An MR scan 
of the brain is therefore usually appropriate in this 
setting, although we recognise that transporting a 
critically ill patient for a long scan may have risk. 
Pathologies with important treatment or prognostic 
implications such as PRES, watershed or vaso- 
occlusive ischaemia, hypoxic brain injury, and fat 
emboli can be diagnosed on imaging, as can more 
obscure processes such as critical- illness- associated 

microbleeds and cytotoxic lesions of the corpus 
callosum.

The critical care unit setting substantially increases 
her risk of delirium, but her risk of iatrogenic and 
secondary brain injuries is also increased; all these 
factors may influence prognosis. Thus, it is often 
difficult to avoid investigations in this context.

Case 2: a haematology patient
A 66- year- old man received an allograft bone 
marrow transplant for chronic myeloid leukaemia 
40 days ago. He has been recovering well, and until 
last week was self- caring and mobile without aids 
around his room. He has hypertension, chronic 
kidney disease (stage III) and distant history of 
obstructive sleep apnoea, (but last needed contin-
uous positive airways pressure, CPAP 10 years ago). 
He takes tacrolimus for immunosuppression. In 
the past week, nursing staff have found him more 
sleepy than usual. Yesterday, he required assis-
tance to dress and today, he fell beside his bed with 
urinary incontinence. His blood counts are incre-
menting as expected, his renal and liver function 
tests are all stable, and serum tacrolimus concentra-
tions are consistently in range. On examination, he 
is disorientated in time and place and struggles to 
engage long enough to perform any bedside cogni-
tive testing. He has no focal cranial nerve or limb 
signs.

Table 2 Red flags: clinical findings suggesting a diagnosis other than delirium or where a higher index of suspicion for alternative diagnoses is 
appropriate

Clinical finding (history or examination) Explanation

Evidence of self- neglect Longer prodrome of deterioration, not specific for aetiology
Change in sleep A potential red flag for affective or mixed psychiatric disorders, may also occur with 

autoimmune encephalitides such as Morvan’s syndrome
Recent travel history or immunosuppression including HIV Broadens the differential diagnosis for infective encephalitides 36 37

Checkpoint inhibitor use (programmed cell death protein- 1, 
cytotoxic T lymphocyte antigen- 4 or their corresponding 
ligands

Encephalitis has been described as part of the spectrum of autoimmune diseases 
these drugs can cause

Aphasia Commonly mistaken for confusion, and commonly occurs with herpes encephalitis, 
cortical strokes and acute demyelinating encephalomyelopathy

Brainstem/cerebellar signs Thalamic damage can cause peduncular hallucinosis and fluctuating wakefulness
Parkinsonism Dementia with Lewy bodies in particular causes fluctuations and visual 

hallucinations (silent people, animals)
Meningism Self- explanatory
Automatisms, focal myoclonus Focal seizures (unlike generalised myoclonus which is in keeping with 

encephalopathy)
Facio- brachial seizures, catatonia Strongly suggests particular autoimmune encephalitides
Petechial haemorrhages Along with acute derangements of blood tests indicative of other organ function, 

may indicate fat embolus from long bone or pelvic fractures (characteristic DWI MR 
brain changes)

Asterixis Type 2 respiratory, renal or liver failure
Systemic signs of portal hypertension Liver failure
Unusual affect, behaviour change suggesting auditory 
hallucinations, paranoia

Uncontrolled psychotic symptoms in keeping with primary psychiatric disorder

Systemic signs of infective endocarditis Raises suspicion for an embolic cause
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This patient is early in his recovery and heavily 
immunosuppressed. He has non- specific features of 
an encephalopathy where drowsiness is the prin-
cipal problem, but the fall and loss of continence 
could have been an unwitnessed seizure and support 
an encephalitic illness.

He is at risk of CNS and systemic infection, which 
may manifest without a clear systemic inflammatory 
response, and even CSF can be falsely reassuring in 
this setting. In addition to the usual concern about 
viral encephalitis and bacterial meningoencepha-
litis, human herpesvirus- 6 (HHV- 6) may present 
with an amnestic syndrome early after stem cell 
transplantation. An MR brain scan can show hyper-
intense mesial temporal lobe changes, but HHV- 6 
polymerase chain reaction (PCR) on CSF would be 
diagnostic. CNS infection with cytomegalovirus, 
toxoplasma and fungi are also possible concerns, 
justifying a low threshold for further investigation.

He is also vulnerable to medication toxicity and 
clinicians need to be familiar with such treatment 
specific side effects.33 Haematology patients are 
often exposed to highly potent (and CNS toxic) 
drugs, including methotrexate, and recently CAR- T 
cell therapy. He is also taking tacrolimus, which 
can cause symptoms like this (on a spectrum that 
includes PRES, and even if serum concentrations 
are within the therapeutic range). We have seen 
patients with methotrexate encephalopathy where 
imaging features became apparent only several 
weeks after initially non- specific clinical features. 
Likewise, CNS neurotoxicity (I- CANS) due to cyto-
kine release syndrome induced by novel CAR- T 
cell therapy is often associated with few focal 
signs at early to moderate stages, and has specific 
treatments.

However, despite the detailed CNS tests, the 
answer lay in the history: his distant history of 
obstructive sleep apnoea was most relevant: repeat 
arterial sampling showed elevated carbon dioxide 
concentrations suggesting the sleep apnoea had 
decompensated. His wakefulness improved with 
CPAP, and within a week he was performing well 
on bedside cognitive testing. Detailed investigations 
for a coexistent neurological explanation were 
normal, including CT and then MR scans of brain, 
CSF examination including negative HHV- 6 PCR, 
and EEG showed non- specific slowing without 
epileptiform features. An earlier trial of CPAP could 
potentially have avoided the need for such detailed 
investigation.

Case 3: a psychiatric patient
A 45- year- old man is brought to hospital by his 
ex- wife. He lives alone, but they see each other 
regularly. She describes him behaving increasingly 
oddly in the past 2 weeks. He has been reluctant to 
speak to his wife on the phone or in person, and 

appears irritable and distracted, often getting up to 
walk off halfway through a conversation. He has a 
history of alcohol excess, but has been teetotal for 
2 years. He does not use recreational drugs. He is 
prescribed ramipril and sertraline.

On examination, he is disoriented to time and 
place. There is no aphasia but is perseverative. 
His neurological examination is otherwise normal 
with no cortical signs or features of meningism. He 
appears agitated and frequently paces up and down 
the ward. He appears uncomfortable and fidgets but 
there are no automatisms. He repeatedly asks why 
he is here and asks the doctor who they are. The 
nursing staff report that this behaviour is consistent 
day and night. His sleep is poor, and he is agitated 
overnight.

First- line and second- line blood tests were normal 
(see box 2). Urine toxicology was negative for drugs 
of abuse. Urinary porphyrins were negative. NMDA 
antibodies on CSF and serum were negative, LGI- 1 
and CASPR- 2 antibodies were also normal. CSF 
amyloid- b and tau concentrations were normal. MR 
scan of brain was also normal.

He was managed for suspected acute alcohol 
withdrawal because of previous alcohol misuse. 
Although this was never proven with alcohol blood 
concentrations, it remained of concern as a potential 
cause of his acute deterioration. Despite extensive 
testing, it was only with the passage of time, when 
evidence of paranoid thinking and auditory hallu-
cinations became clearer, that his diagnosis became 
clearer and he was diagnosed with an underlying 
psychotic disorder.

The case illustrates the challenge of how far to 
investigate for neurological disorders in a first 
episode of psychosis. In older patients, first episode 
psychosis may be the first presentation of Alzhei-
mer’s disease.34 In younger people, NMDA enceph-
alitis is a particular concern. Recent research has 
shown a minority of first episode psychosis patients 
have NMDA receptor antibodies (4%) but without 
either CSF antibodies or distinguishing clinical 
features.35 Thus, we do not recommend routine 
screening for NMDA receptor antibodies in a first 
episode of psychosis. This is in keeping with avail-
able evidence on the autoimmune encephalitides 
in general, showing that their specific clinical hall-
marks of seizure, movement disorders, cognition 
and neuropsychiatric symptoms mark them out 
as a distinct group: they rarely present with acute 
confusion alone.

CONCLUSIONS
Delirium is a clinical diagnosis that can be made posi-
tively in most cases. The clinical assessment is paramount 
in diagnosing acutely confused patients. This can give a 
positive diagnosis of delirium or widen the net to explore 
alternative causes of confusion.
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Supportive non- pharmacological management is 
well established in managing delirium or anyone with 
acute confusion.

There are opportunities to improve delirium 
prevention in those at risk, to limit its clinical 
impact and to communicate better its significance 
to patients and their families. There is hope in 
the future for disease- modifying treatments for 
dementia, increasing the importance of accurate 
identification of patients with delirium.

Key points

 ► There are currently no tests to diagnose delirium 
positively, though clinical markers of brain frailty and 
physiological insult may help to identify those patients 
most at risk.

 ► Delirium has its own cardinal features of fluctuations, 
prominent inattentiveness, and temporal association 
with a provoking trigger: it is not a diagnosis of 
exclusion.

 ► An acute confusional state without these features 
of delirium should raise suspicion for an alternative 
or additional cause; we propose a hierarchy of 
investigations tailored to the individual.

 ► Collateral history, systems review, systemic as well as 
neurological examination are the most informative 
aspects of clinical assessment of delirium.

Further reading

 ► NICE guidelines. Delirium: prevention, diagnosis 
and management. Clinical guideline [CG103] 
2010, last edited 2019. Accessed at https://www.
nice.org.uk/guidance/conditions-and-diseases/
mental-health-and-behavioural-conditions/delirium/
products?GuidanceProgramme= guidelines

 ► Carson A, Ryan T. Managing acute behavioural 
disturbance in a neurology ward. Pract Neurol 
2010;10:67- 81.

Correction notice This article has been corrected since it was 
first published. A sentence in the 'Pathophysiology of delirium' 
section has been edited for readability.

Contributors SKA and EN contributed equally to the writing 
and revision of the paper.

Funding The authors have not declared a specific grant for this 
research from any funding agency in the public, commercial or 
not- for- profit sectors.

Competing interests SKA is a co- applicant and receives 
royalties on patent application WO/2010/046716 
‘Neurological Autoimmune Disorders’, licensed commercially 
for the development of assays for LGI1 and other VGKC- 
complex antibodies. EN has no competing interests to declare.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Commissioned; externally peer 
reviewed by Martin Sadler, Plymouth, UK, Lucy Pollock, 
Taunton, UK and Tom Hughes, Cardiff, UK.

Data availability statement No data are available.

ORCID iD
Sian K Alexander http://orcid.org/0000-0002-4284-6704

REFERENCES
 1 Ahmed S, Leurent B, Sampson EL. Risk factors for incident 

delirium among older people in acute hospital medical 
units: a systematic review and meta- analysis. Age Ageing 
2014;43:326–33.

 2 Albrecht JS, Marcantonio ER, Roffey DM, et al. Stability of 
postoperative delirium psychomotor subtypes in individuals 
with hip fracture. J Am Geriatr Soc 2015;63:970–6.

 3 American Delirium Society. The DSM- 5 criteria, level of 
arousal and delirium diagnosis: inclusiveness is safer. BMC Med 
2014;12:141–4.

 4 van Velthuijsen EL, Zwakhalen SMG, Mulder WJ, et al. 
Detection and management of hyperactive and hypoactive 
delirium in older patients during hospitalization: a 
retrospective cohort study evaluating daily practice. Int J 
Geriatr Psychiatry 2018;33:1521–9.

 5 NICE guidelines. Delirium: prevention, diagnosis and 
management, 2010. Clinical guideline [CG103]. Available: 
https://www.nice.org.uk/guidance/conditions-and-diseases/ 
mental-health-and-behavioural-conditions/delirium/products? 
GuidanceProgramme=guidelines [Accessed 15 Sep 2022].

 6 Burton JK, Craig LE, Yong SQ, et al. Non- pharmacological 
interventions for preventing delirium in hospitalised non- ICU 
patients. Cochrane Database Syst Rev 2021;7:CD013307.

 7 Andersen- Ranberg NC, Poulsen LM, Perner A, et al. 
Haloperidol for the treatment of delirium in ICU patients.  
N Engl J Med Overseas Ed 2022;3.

 8 Carson A, Ryan T. Managing acute behavioural disturbance in 
a neurology ward. Pract Neurol 2010;10:67–81.

 9 Neufeld KJ, Yue J, Robinson TN, et al. Antipsychotic 
medication for prevention and treatment of delirium in 
hospitalized adults: a systematic review and meta- analysis.  
J Am Geriatr Soc 2016;64:705–14.

 10 Hshieh TT, Fong TG, Marcantonio ER, et al. Cholinergic 
deficiency hypothesis in delirium: a synthesis of current 
evidence. J Gerontol A Biol Sci Med Sci 2008;63:764–72.

 11 Itil T, Fink MAX. Anticholinergic drug- induced delirium.  
J Nerv Ment Dis 1966;143:492–507.

 12 van Eijk MMJ, Roes KCB, Honing MLH, et al. Effect of 
rivastigmine as an adjunct to usual care with haloperidol on 
duration of delirium and mortality in critically ill patients: a 
multicentre, double- blind, placebo- controlled randomised trial. 
Lancet 2010;376:1829–37.

 13 Agar MR, Lawlor PG, Quinn S, et al. Efficacy of oral 
risperidone, haloperidol, or placebo for symptoms of 
delirium among patients in palliative care. JAMA Intern Med 
2017;177:34.

 14 Girard TD, Exline MC, Carson SS, et al. Haloperidol and 
ziprasidone for treatment of delirium in critical illness. N Engl 
J Med 2018;379:2506–16.

 15 van den Boogaard M, Slooter AJC, Brüggemann RJM, et al. 
Effect of haloperidol on survival among critically ill adults with 
a high risk of delirium: the reduce randomized clinical trial. 
JAMA 2018;319:680–90.

 16 Sandiego CM, Gallezot J- D, Pittman B, et al. Imaging 
robust microglial activation after lipopolysaccharide 
administration in humans with PET. Proc Natl Acad Sci U S A 
2015;112:12468–73.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/pn-2022-003373 on 29 D
ecem

ber 2022. D
ow

nloaded from
 

https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
http://orcid.org/0000-0002-4284-6704
http://dx.doi.org/10.1093/ageing/afu022
http://dx.doi.org/10.1111/jgs.13334
http://dx.doi.org/10.1186/s12916-014-0141-2
http://dx.doi.org/10.1002/gps.4690
http://dx.doi.org/10.1002/gps.4690
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
https://www.nice.org.uk/guidance/conditions-and-diseases/mental-health-and-behavioural-conditions/delirium/products?GuidanceProgramme=guidelines
http://dx.doi.org/10.1002/14651858.CD013307.pub2
http://dx.doi.org/10.1056/NEJMoa2211868
http://dx.doi.org/10.1056/NEJMoa2211868
http://dx.doi.org/10.1136/jnnp.2009.201848
http://dx.doi.org/10.1111/jgs.14076
http://dx.doi.org/10.1111/jgs.14076
http://dx.doi.org/10.1093/gerona/63.7.764
http://dx.doi.org/10.1097/00005053-196612000-00005
http://dx.doi.org/10.1097/00005053-196612000-00005
http://dx.doi.org/10.1016/S0140-6736(10)61855-7
http://dx.doi.org/10.1001/jamainternmed.2016.7491
http://dx.doi.org/10.1056/NEJMoa1808217
http://dx.doi.org/10.1056/NEJMoa1808217
http://dx.doi.org/10.1001/jama.2018.0160
http://dx.doi.org/10.1073/pnas.1511003112
http://pn.bmj.com/


9 of 9Alexander SK, Needham E. Pract Neurol 2023;23:192–199. doi:10.1136/pn-2022-003373

Review

 17 Lemstra AW, Groen in't Woud JCM, Hoozemans JJM, 
et al. Microglia activation in sepsis: a case- control study. J 
Neuroinflammation 2007;4:4.

 18 Pascual O, Ben Achour S, Rostaing P, et al. Microglia 
activation triggers astrocyte- mediated modulation of excitatory 
neurotransmission. In: Proceedings of the National Academy of 
Sciences. 109, 2011.

 19 Hall RJ, Watne LO, Cunningham E, et al. CSF biomarkers 
in delirium: a systematic review. Int J Geriatr Psychiatry 
2018;33:1479–500.

 20 Varatharaj A, Galea I. The blood- brain barrier in systemic 
inflammation. Brain Behav Immun 2017;60:1–12.

 21 Engel GL, Romano J. Delirium, a syndrome of cerebral 
insufficiency. J Chronic Dis 1959;9:260–77.

 22 Pfister D, Siegemund M, Dell- Kuster S, et al. Cerebral perfusion in 
sepsis- associated delirium. Critical Care 2008;12:R63.

 23 Caplan GA, Kvelde T, Lai C, et al. Cerebrospinal fluid in long- 
lasting delirium compared with Alzheimer's dementia.  
J Gerontol A Biol Sci Med Sci 2010;65:1130–6.

 24 Kealy J, Murray C, Griffin EW, et al. Acute inflammation 
alters brain energy metabolism in mice and humans: role in 
suppressed spontaneous activity, impaired cognition, and 
delirium. J Neurosci 2020;40:5681–96.

 25 Butler M, Cross B, Hafeez D, et al. Emerging knowledge of 
the neurobiology of COVID- 19. Psychiatr Clin North Am 
2022;45:29–43.

 26 Leighton SP, Herron JW, Jackson E, et al. Delirium and the risk 
of developing dementia: a cohort study of 12 949 patients.  
J Neurol Neurosurg Psychiatry 2022;93:822–7.

 27 Pagali SR, Miller D, Fischer K, et al. Predicting delirium risk 
using an automated Mayo delirium prediction tool: development 

and validation of a risk- stratification model. Mayo Clin Proc 
2021;96:1229–35.

 28 Uy CE, Binks S, Irani SR. Autoimmune encephalitis: clinical 
spectrum and management. Pract Neurol 2021;21:412–23.

 29 Claassen J, Mayer SA, Kowalski RG, et al. Detection of 
electrographic seizures with continuous EEG monitoring in 
critically ill patients. Neurology 2004;62:1743–8.

 30 Kurtz P, Gaspard N, Wahl AS, et al. Continuous 
electroencephalography in a surgical intensive care unit. 
Intensive Care Med 2014;40:228–34.

 31 Dupont S. Non convulsive status epilepticus in the elderly. 
non convulsive seizures in older women. Geriatr Psychol 
Neuropsychiatr Vieil 2019;17:25–30.

 32 Beniczky S, Karoly P, Nurse E, et al. Machine learning and 
wearable devices of the future. Epilepsia 2021;62:S116–24.

 33 Neill L, Rees J, Roddie C. Neurotoxicity—CAR T- cell 
therapy: what the neurologist needs to know. Pract Neurol 
2020;20:285–93.

 34 Fischer CE, Agüera- Ortiz L. Psychosis and dementia: risk 
factor, prodrome, or cause? International Psychogeriatrics 
2018;30:209–19.

 35 Theorell J, Ramberger M, Harrison R, et al. Screening 
for pathogenic neuronal autoantibodies in serum and CSF 
of patients with first- episode psychosis. Transl Psychiatry 
2021;11:566.

 36 Tunkel AR, Glaser CA, Bloch KC, et al. The management 
of encephalitis: clinical practice guidelines by the infectious 
diseases Society of America. Clinical Infectious Diseases 
2008;47:303–27.

 37 Ellul M, Solomon T. Acute encephalitis – diagnosis and 
management. Clin Med 2018;18:155–9.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/pn-2022-003373 on 29 D
ecem

ber 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1186/1742-2094-4-4
http://dx.doi.org/10.1186/1742-2094-4-4
http://dx.doi.org/10.1002/gps.4720
http://dx.doi.org/10.1016/j.bbi.2016.03.010
http://dx.doi.org/10.1016/0021-9681(59)90165-1
http://dx.doi.org/10.1186/cc6891
http://dx.doi.org/10.1093/gerona/glq090
http://dx.doi.org/10.1093/gerona/glq090
http://dx.doi.org/10.1523/JNEUROSCI.2876-19.2020
http://dx.doi.org/10.1016/j.psc.2021.11.001
http://dx.doi.org/10.1136/jnnp-2022-328903
http://dx.doi.org/10.1136/jnnp-2022-328903
http://dx.doi.org/10.1016/j.mayocp.2020.08.049
http://dx.doi.org/10.1136/practneurol-2020-002567
http://dx.doi.org/10.1212/01.WNL.0000125184.88797.62
http://dx.doi.org/10.1007/s00134-013-3149-8
http://dx.doi.org/10.1684/pnv.2019.0782
http://dx.doi.org/10.1684/pnv.2019.0782
http://dx.doi.org/10.1111/epi.16555
http://dx.doi.org/10.1136/practneurol-2020-002550
http://dx.doi.org/10.1017/S1041610217000874
http://dx.doi.org/10.1038/s41398-021-01701-3
http://dx.doi.org/10.1086/589747
http://dx.doi.org/10.7861/clinmedicine.18-2-155
http://pn.bmj.com/

	Diagnosis of delirium: a practical 
approach
	Abstract
	Introduction
	Pathophysiology of delirium
	What is the significance of a diagnosis of delirium?
	Common mimics of delirium: how to recognise them
	Challenging scenarios: case examples
	Case 1: a patient on the intensive care unit
	Case 2: a haematology patient
	Case 3: a psychiatric patient


	Conclusions
	References


