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Introduction
Based on the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-V), delirium is defined as  
a disturbance in the level of consciousness with reduced 
ability to direct, focus, sustain or shift attention, which has 
an abrupt onset with a fluctuating quiddity (1). Delirium 
has three subtypes: hyperactive, hypoactive, and mixed. 
Based on previous studies, only the hyperactive subtype of 
delirium responds to antipsychotic therapy (2,3). 

Patients admitted to the intensive care unit (ICU) are 
susceptible for the development of delirium. Predisposing 
risk factors include age, gender, baseline physical 
status, comorbidities such as depression, diabetes, and 
hypertension, whereas precipitating risk factors include: 

anemia, hypoxia, fever, electrolyte imbalance, increased 
levels of bilirubin and creatinine, mechanical ventilation, 
and medications such as anticholinergics, opiates, 
benzodiazepines, and steroids (4).

Nearly one-third of ICU admitted patients are 
diagnosed with delirium, and delirium is associated with 
more extended hospital stays, higher mortality rates, and a 
higher risk for the development of cognitive impairments 
after discharge (5).  Among several suggested pathways, 
acetylcholine deficiency and dopamine excess, also 
known as the “final common pathway,” are the main 
targeted pathways for pharmacologic treatment of 
delirium, making antipsychotic agents  desirable subjects 
for research during the past decades (6). Haloperidol, a 
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Abstract
Objective: Delirium is one of the most common complications in patients admitted 
to intensive care units (ICUs). Delirium is a definite cause for more extended hospital 
stays, higher mortality rates, and possibly persistent cognitive decline in the future. 
Antipsychotics have been frequently evaluated as first drugs of choice, but the most 
appropriate, evidence-based treatment is yet to be discovered. This study aims to compare 
the efficacy of haloperidol and olanzapine in patients admitted to our toxicology ICU. 
Methods: This double-blind, randomized controlled clinical trial was undertaken on 35 ICU 
admitted patients with delirium in Loghman Hakim hospital in Tehran, Iran. The diagnosis 
was based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-V) criteria for delirium, and clinical toxicologists included the patients according 
to the study’s inclusion and exclusion criteria. Patients received either haloperidol or 
olanzapine based on computerized randomization. The severity of delirium was measured 
with the Memorial Delirium Assessment Scale (MDAS) scoring on days 0 and 3 of ICU-
admission.
Results: The total sample size was 35 in which 16 patients received haloperidol, and 19 
patients received olanzapine. The doses of haloperidol and olanzapine were 3 mg three 
times a day and 5 mg three times a day, respectively. There was no significant difference in 
baseline characteristics and the scores of MDAS between groups.
Conclusion: Olanzapine and haloperidol have the same efficacy in the management 
of delirium in toxicology ICU-admitted patients. They can be interchangeably used for 
delirium treatment in these patients.
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first-generation antipsychotic, has been the drug of choice 
due to familiarity of use and different available routs of 
administration (7). The possibility of side effects such 
as extrapyramidal side effects has drawn the attention of 
researchers towards second-generation antipsychotics, 
including olanzapine (8). 

Multiple studies have reviewed recent randomized 
clinical trials and came to a conclusion that, either there is 
no statistically significant difference between the efficacy 
of first-generation antipsychotics and second-generation 
antipsychotics (9,10), or that antipsychotics use has no 
benefit on delirium and may cause more complications for 
the patients due to their adverse effects (11,12).

To the best of our knowledge, no studies have evaluated 
these drugs on delirium in toxicology ICUs. In this 
study, we aimed to compare the efficacy and tolerability 
of haloperidol and olanzapine on delirium in patients 
admitted to the toxicology ICU in Loghman Hakim 
hospital, which is a referral poisoning center in Iran.

Methods
Patients with delirium were recruited from December 
2019 to May 2020 according to our inclusion and exclusion 
criteria. The study setting was Loghman Hakim hospital, a 
referral poisoning center in Iran. 

Patients aged 18 and above with no diagnosis of 
dementia meeting the DSM-V criteria for delirium 
entered the study. Patients aged above 80 years who were 
mechanically ventilated, delirious patients due to alcohol 
intake, patients who were already on antipsychotic 
medications, patients with a history of hypersensitivity 
to either haloperidol or olanzapine, and severely agitated 
patients were excluded from the study. All patients in our 
study were diagnosed with the hyperactive subtype of 
delirium.

The severity of delirium was measured using The 
Memorial Delirium Assessment Scale (MDAS), a ten-
item, four-point scale developed to assess delirium in 
critically ill patients (13). MDAS scores were evaluated at 
the initial assessment and the third day of ICU admission. 
Scores of less than 10 indicated an improvement in 

delirium severity in our study, because the cut-off score 
of 10 has been proven to have the highest sensitivity for 
measuring delirium (13). 

Our primary outcome was a change in symptoms of 
delirium based on the MDAS score. Treatment results 
were evaluated by the researcher on the admission day and 
three days after.

Demographics of patients and their medical history 
obtained at the initial assessment included: age, gender, 
cause of ICU admission, type of drug poisoning, baseline 
MDAS score, and concomitant medications. We used 
blocked randomization and sealed envelopes. We selected 
the drugs, completely blind, by using computerized 
randomization with Excel™ software. We considered the 
six following blocks: AABB, ABAB, ABBA, BAAB, BABA, 
and BBAA. Neither the patients nor the nurses knew the 
type of the prescribed medications.

One group received olanzapine 5mg tablets, 
manufactured by Marham Daroo Company, three times 
a day that were prescribed orally every 8 hours for three 
days. The other group received haloperidol 3mg as one 0.5 
mg tablet and half a 5 mg tablet, manufactured by Iran 
Daroo Company, three times a day that were prescribed 
orally every 8 hours for up to three days.

For data analysis, we used SPSS software version 26. 
Frequency, percentages, mean and standard deviation 
(SD) were calculated for descriptive purposes. Student’s 
t-test and Mann-Whitney U test were used for comparison 
between the groups. 

Results
Of 35 patients enrolled in our study, 16 patients received 
haloperidol, and 19 patients received olanzapine. Patient 
characteristics are shown in Tables 1 and 2. The mean 
age of patients receiving haloperidol and olanzapine 
were 38.50±16.73 and 37.89±19.62 years, respectively. 
There was no statistically significant difference in the 
sociodemographic profile and clinical variables between 
the two groups. Also, poisoning agents between the two 
groups had no statistically significant difference (Table 3).

Mean MDAS score in haloperidol group was 18.00±3.55  

Table 1. Demographic data (qualitative)

Parameter

Number Percent

P valuesHaloperidol
(16)

Olanzapine
(19)

Haloperidol Olanzapine

Gender

Female 4 5 25.0 26.3
0.930

Male 12 14 75.0 73.7

Type of poisoning

Intentional 16 19 100 100
1.000

Accidental 0 0 0 0

Route of poisoning

Oral 16 19 100 100

1.000
Inhalation 0 0 0 0

Skin 0 0 0 0

Injection 0 0 0 0
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that reached to 5.21±5 on the third day of evaluation, 
and in olanzapine group was 16.68±3.93 that reached to 
5.79±5.68 on the third day. These results show that both 
groups changed from a “moderate” stage of delirium to 
“mild” as shown in Figure 1.

No patients showed adverse effects.
All patients were admitted to Loghman Hakim hospital 

due to intentional poisoning with orally consumed 
poisons, and there was no statistically significant difference 
between the two groups in terms of the poisoning agent(s). 

Discussion
Management of delirium in toxicology ICUs is a common 
issue faced by clinical toxicologists around the world. To 
our knowledge, this is the first clinical trial conducted 
on poisoning ICU patients. After considering potential 
confounders, we found that pharmacotherapy of delirium 
in the toxicology ICU admitted patients with haloperidol 
and olanzapine had statistically no significant difference 
in terms of MDAS score improvement. This finding is in 
accordance with previous studies on ICU admitted patients 

that have compared the efficacy of haloperidol as the most 
prescribed first-generation antipsychotic in the world 
with second-generation antipsychotics such as olanzapine. 
In a comparative study conducted by Boettger et al., 
haloperidol, risperidone, aripiprazole, and olanzapine 
were equally effective for the treatment of delirium in 

Table 2. Demographic data (quantitative) and MDAS rating in the study groups

Parameter

Mean Standard Deviation

P valuesHaloperidol
(16)

Olanzapine
(19)

Haloperidol
(16)

Olanzapine
(19)

Age 38.50 37.89 16.73 19.62 0.729

Length of hospital stay 13.31 11.67 8.51 6.10 0.627

MDAS score

Baseline 18.00 16.68 3.55 3.93 0.602

Third day 5.21 5.79 5.04 5.68 0.345

Table 3. Poisoning agent(s)

Poisoning agent(s)

Number Percentage Significant
P valuesHaloperidol

(16)
Olanzapine

(19)
Haloperidol Olanzapine

Amphetamine 1 1 6.25 5.26

0.829

Amphetamine +Methadone 2 0 12.50 0

Aluminum Phosphide 3 0 18.75 0

Benzodiazepine+ Methylphenidate+ alprazolam +methadone 1 0 6.25 0

Benzodiazepine +sertraline +biperiden +pimozide 0 1 0 5.26

Beta blocker +benzodiazepine 0 1 0 5.26

Citalopram +ibuprofen +benzodiazepine +adult cold 0 1 0 5.26

Heroin +methadone +benzodiazepine 0 1 0 5.26

Metformin 0 1 0 5.26

Methadone 3 2 18.75 10.53

Methadone +benzodiazepine 0 1 0 5.26

Methadone +benzodiazepine +tramadol 0 1 0 5.26

Methadone +tramadol 1 1 6.25 5.26

Methadone +zolpidem 0 1 0 5.26

Methanol 0 5 0 26.32

Organophosphate 1 1 0 5.26

Tramadol +heroin +marijuana 0 1 0 5.26

Tramadol 1 0 6.25 0

Opium 2 0 12.50 0

Losartan +haloperidol +sertraline+ risperidone + acetaminophen 
codeine + quetiapine+ vitamin D

1 0 6.25 0

Figure 1. Comparison of MDAS scores on day 0 and 3 of the study.
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critically ill cancer patients (14). An observational study 
by Yoon et al showed no statistically significant difference 
in the efficacy of haloperidol, risperidone, olanzapine, 
and quetiapine (15). In a randomized controlled trial by 
Grover et al, the efficacy of olanzapine and risperidone 
were similar to haloperidol (16). A review by Lonergan 
et al. showed no difference in the efficacy of haloperidol 
in comparison with olanzapine and risperidone for the 
management of delirium (17).

The fixed dosages of haloperidol and olanzapine in our 
study were within the approved therapeutic range but 
greater than previous studies, suggesting the higher doses 
of antipsychotics needed for the treatment of delirium in 
poisoned ICU admitted patients. 

For future studies, we recommend the inclusion of 
larger sample sizes and clinical trials with more than two 
arms to compare haloperidol and olanzapine with other 
first or second-generation antipsychotics.

Conclusion
Based on this study, we conclude that olanzapine is as 
effective as haloperidol for the management of poisoning 
ICU delirium. For future researches, we suggest conducting 
randomized controlled trials with greater sample sizes, 
dose-ranging studies, evaluation of other assessment tools 
rather than MDAS, and comparison of multiple second-
generation antipsychotics.
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