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RT Definitions & Concepts



NAPICU / BAP guidance

BAP_Guidelines-
RapidTranquillisation.pdf

https://www.bap.org.uk/pdfs/BAP_Guidelines-RapidTranquillisation.pdf
https://www.bap.org.uk/pdfs/BAP_Guidelines-RapidTranquillisation.pdf
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Practical challenges of 
oral “pre-RT”

• Concurrently with further de-escalation – not escalation

• Patient agreement and co-operation

• Oral tablets, oro-dispersible tablets, liquids – GI absorption
• Oro-dispersible tablets designed to dissolve on contact with saliva or water 

– but still require swallowing

• Buccal formulations (liquids) – buccal mucosal absorption

• Oral inhalations (powders) – respiratory absorption

Formulations 



Pharmacokinetic principles

• PK of different formulations of the same drug can vary 
markedly
• time to peak plasma concentration (Tmax) is a crude gauge 

for time to onset of action (usually some level of sedation)

• Complex interplay between absorption, Tmax, time to 
onset of action, duration of effect, t½ and risk of acute 
side effects

• Oral formulations absorbed via the GIT have the 
longest Tmax

• Hepatic ‘first-pass’ - adjust parenteral doses accordingly
• Buccal, sublingual and oral-inhaled formulations have 

similar or shorter Tmax compared with IM 



Evidence of efficacy for “pre-RT”
• Data gap

• Small trials, mixed routes of administration Oral+IM vs 
others, oral vs IM…..

• No RCTs comparing the efficacy of PRN medication 
with regular medication for the treatment of 
psychotic symptoms or acute disturbance

Douglas-Hall P, Whicher EV (2015) ‘As required’ medication regimens for seriously mentally ill people in hospital. Cochrane Database Syst Rev (12): CD003441. 



Evidence of efficacy for oral benzos

Data is very sparse
• Buccal midazolam: a small service evaluation (n = 27), reduced 

agitation (Behavioural Activation Rating Scale) in 70% of 
participants within 30 minutes (Taylor et al. 2008)

• Alprazolam: randomised double-blind trial  or oral alprazolam 
plus oral haloperidol versus oral haloperidol alone (n = 28)  
(Barbee et al. 1992)

• No studies evaluating oral lorazepam, clonazepam or diazepam
monotherapy

• Lorazepam: larger trial  (n = 162) compared oral 
risperidone+oral lorazepam vs IM haloperidol+IM lorazepam 
(Currier et al 2004) replicated earlier findings (n = 37; Foster et 
al., 1997)
• Both oral and IM lorazepam had a similar clinical effect by 30 mins, 

effects of both lasting for at least 120 mins: no efficacy advantage of IM 
lorazepam over oral 





Evidence for oral antipsychotics (1)

• Olanzapine:
• Oro-dispersible olanzapine vs risperidone liquid (n = 87), equally effective in reducing PANSS-EC 

scores, no difference in need for additional injections (Hatta et al., 2008)

• Oral olanzapine vs oral aripiprazole RCT 5-days (n = 604): significant improvements in PANSS-EC 
scores, no difference between groups, but  greater proportion of aripiprazole patients also 
required lorazepam (Kinon et al., 2008) 

• Olanzapine oro-dispersible or IM olanzapine four arm RCT: significantly greater improvements 
in PANSS-EC scores compared to IM haloperidol (n = 42)  (Hsu et al. 2010). 

• Risperidone:
• RCT (n = 162) single dose oral risperidone+oral lorazepam vs IM haloperidol+IM lorazepam, 

mean PANSS-EC at 30, 60, and 120 mins were stat. sig. improved at each time point (p<0.0001) 
in both groups, no difference between the groups (Currier et al., 2004); these strategies are 
equally effective (Reviewed by Currier and Medori 2006) 

• Oral risperidone+oral lorazepam vs IM FGAs +/-IM lorazepam (n=226) and found oral 
risperidone+ oral lorazepam more successful at 2hrs plus less EPS than with IMs (Lejeune 2004)

• Oro-dispersible risperidone vs IM haloperidol: randomised open prospective study, PANSS-EC 
score significantly decreased in both groups, no significant difference (Lim et al., 2010). 

• Liquid 3mg, (n = 42) RCT 4 treatment arms: PANSS-EC and ACES improved over 24hrs (Hsu 2010)



Evidence for oral antipsychotics (2)

• Quetiapine
• 5-day study (n = 36) suggested effectiveness, mean OAS  scores reduced (Ganesan 2005) 

• Haloperidol
• Trials in combination with IM lorazepam (Veser et al., 2006). 

• A prospective study (n = 101) over 72 hrs compared oral SGAs (risperidone, olanzapine and 
quetiapine) vs oral haloperidol: all effective, decreases in scores in BPRS and MOAS: no 
significant differences between groups. EPS were more common in the haloperidol group 
(21.4%) than risperidone (7.4%), olanzapine (0%) or quetiapine (0%) groups (Villari 2008). 

• Small studies explored relative effectiveness of oral vs IM 
antipsychotics: little difference 

• Review (Mullinax et al. 2017) only six small studies (n = 464). 
Generally, oral SGAs were effective & had side-effects 
comparable to FGAs



• Licensed for “the management of mild-to-
moderate agitation in adults with 
schizophrenia or bipolar affective disorder.”

• Typical: Used oral & IM in Europe for years 

• 10mg inhaled Tmax: 1.13minutes (median)

• t1/2: mean 7 - 8 hours 

Loxapine Inhalation 

The British Journal of Psychiatry (2011)198, 51–58

• Most common AEs:
Dysgeusia, throat irritation, few cases of EPS (dystonia, akathisia)

• Contraindicated in asthma and COPD, or other lung diseases associated with broncho-
spasm, or lung diseases with acute respiratory symptoms 

• No effects on the cardiovascular system



Evidence for oral promethazine

• Antihistamine, with sedative properties

• Its onset of sedative effect ranges from 20–30 
minutes (oral and IM), Tmax is 2–3 hours (oral/IM)

• Effects last 4–6 hours but may persist for as long as 
12 hours after oral administration

• No studies have evaluated the use of oral (or IM) 
monotherapy in RT



• Oral-inhaled loxapine is effective 
• although a brief respiratory assessment is required 

beforehand, as it is contraindicated in patients with asthma 
or chronic obstructive pulmonary disease, and a short-acting 
beta- agonist bronchodilator (e.g. salbutamol) should be 
available (Ib; A)

• Buccal midazolam is effective (III; C)
• Oral lorazepam may be effective (IV; D)
• Oral promethazine may be effective (S) 



• Oral formulations of aripiprazole, olanzapine and 
risperidone are effective (Ib; A)

• Oral haloperidol is effective 
• a baseline ECG is advised before use due to the risk of QTc 

prolongation (III; C) 

• Oral quetiapine is effective (III; C)



• Oral formulations of clonazepam and diazepam are 
not recommended 
• due to lack of evidence for use in RT together with the risk 

of accumulation with repeated dosing and the resultant 
risk of cumulative adverse effects (S) 

• Oral levomepromazine is not recommended 
• due to lack of evidence for use in RT (S)



Summary: 
Orals
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• Still gaps in evidence, but 
there is evidence to inform 
practice

• Aim of PRN oral medicines 
or “pre-RT” is to:

• Pre-emptively address 
acute disturbance 

• To avoid escalation 
• To avoid the need for 

parenteral medication and 
physical restraint

• Minimal evidence of 
efficacy or safety - yet 
routine practice

• Mixing and matching 
medicines: ?efficacy, 
↑cumulative risks

• Specific choices (x9) 
influenced by evidence 
tailor to patient.

 Main goal has to be to 
optimise  the patients’ regular 
treatment



Medicines for Rapid Tranquillisation

None24-36 hours6 -12 hrs2 hoursIMZuclopenthixol Acetate

None12-24 hours1-2hrs30-60minsOralRisperidone

Flumazenil?few hours5-20mins5-20minsIMMidazolam

10 hours (2-8hrs)1-2 hrs30-60minsIM

None

12 hours (4-6hrs)2-3 hrs~2 hrs (15-30mins)Oral

Promethazine

15-45mins15-30minsIM
None24 hours

5 – 8hrs~2 hrsOral
Olanzapine

60-90mins15-30minsIM
Flumazenil6-8hrs

2hrs20-30minsOral
Lorazepam

20mins15-30minsIM
None18-24 hours

2-6hrs1-2hrsOral
Haloperidol

Flumazenil12-24 hours< 1min5-10 secondsIVDiazepam

None18-24 hours1-3hrs30-45minsIMAripiprazole

Reversing 
agent

Duration of 
effect

Time to
peak effect

Time to start
of effect

RouteDrug



RT Evidence - Benzos or Antipsychotics?

Benzos ≈ Antipsychotics

Benzos+Antipsychotics ≈ Benzos ≈ Antipsychotics

Benzos+Haloperidol < Olanzapine

Midazolam+Haloperidol > Olanzapine

Only parenteral benzodiazepines 
No  head-to-head benzo studies

21 trials, any benzo, any route, n=1,968, trial duration: 1hr-2wks



Lorazepam (1971)

 Short acting benzodiazepine, no active metabolite 

⚫ low risk of accumulation

 Bio-equivalent (no first pass hepatic effect): po = IM

 Onset of action IM: 15-30mins (po: 20-30mins)

 Peak IM: 60-90 minutes (po: 2 hours)

 t½ : 12-16 hours, duration effect: 6-8 hours

 Flumazenil - benzodiazepine antagonist IV administration

Qu.  Maximum dose IM?

License: “Acute Anxiety
  Adults: 0.025-0.03mg/kg (1.75-2.1mg for an average 70kg man). 

Repeat 6 hourly” 
Lorazepam Macure 4mg/ml solution for injection - Summary of Product Characteristics (SmPC) - (emc) (medicines.org.uk) 

https://www.medicines.org.uk/emc/product/12318


Haloperidol (1959) 

 Bioequivalence: 10mg po = 6mg IM 

 Onset of action IM:  15-30mins, (po: 1-2 hours)

 Peak  IM:20 minutes (po: peak 2-6 hours)

 t½ 21 hours, duration effect 18-24 hours

 ECG monitoring requirements

 SPC: “Baseline ECG is recommended prior to treatment in all 
patients, especially in the elderly and patients with a positive 
personal or family history of cardiac disease or abnormal 
findings on cardiac clinical examination…… discontinue if the 
QTc exceeds 500ms.”

 QTc prolongations is dose related
BNF maximums now 20mg/d po, 12mg/d IM

 Concomitant use of other drugs that ↑QT interval may ↑risk



Olanzapine IM injection (2001)

 Still licensed in EU
 No longer marketed or distributed by Lilly in UK 

(Financial reasons (not clinical) - Can be imported 

 Onset of action IM: 15-30mins (po:  ~ 2 hours)

 Peak 15-45 minutes (po peak: 5-8 hours), Cmax is 5x that of po

 t½: 30 hours, duration of effect: ~24 hours
Dose:  10mg, PO = IM
- Injections must be >2 hrs apart, max 3 inj or 20mg/24hrs all routes

Fatalities – 8 when used outside of SPC
 Cardiorespiratory depression, hypotension + bradycardia
 “Common” (1-10%): Bradycardia, with or without hypotension or syncope, 

tachycardia (SPC).

   “Simultaneous injection of IM olanzapine and parenteral   
    benzodiazepine is not recommended. If the patient is considered to 
    need parenteral benzodiazepine treatment, this should not be 
    given until at least 1 hour after IM olanzapine administration.” 
   

   Good option if concerned about EPS / antipsychotic naive



Aripiprazole IM injection (2007)

• Onset of action IM: 30-45mins (slower)

• Peak levels at 1-3 hours

• t½ = 75 hours

• Dose: 9.75mg = 1.3mls
• Inj must be at least 2 hrs apart
• max. 3 inj or 30mg/24hrs all routes

✓ With concurrent benzodiazepines

• Less effective than haloperidol 

• “Common” side effects (1-10%):
• Somnolence - Dizziness
• Headache  - Akathisia
• Nausea  - Vomiting

Common Side Effects with oral 
- Headache (31.7%)
- Insomnia (24.1%)
- Nausea & vomiting (12-14%)
- Light-headedness (11.4%)
- Akathisia (<10%)
- Somnolence (<10%)
- Constipation & dyspepsia (<10%)
- Blurred vision (<10%)
- Tachycardia (<1%), 
- Orthostatic hypotension (<1%)Citrome L. Comparison of intramuscular ziprasidone, olanzapine, or aripiprazole 

for agitation: a quantitative review of efficacy and safety. J Clin Psych. 2007; 
68: 1876-1885.



Promethazine IM 

• An antihistamine with sedative properties

• Licensed indications: 

  “Sedation & treatment of insomnia in adults”

• TREC trials x4, with haloperidol

• An option when lorazepam cannot be used:
• e.g. patient is tolerant / addicted
• Cannot tolerate benzos e.g. severe respiratory disease

• Slower onset of action 1-2 hours (Oral peaks at 2-3 hours)

• t½ 7-15 hours, effects last 4–6 hours but may persist for 12 hours 
after oral administration (= good as a hypnotic)

• Dose: 25-50mg, max 100mgs

• No studies evaluated the use of oral or IM monotherapy as RT

• No evidence to recommend efficacy or safety concurrently with
lorazepam – not recommended (BAP/NAPICU)



Midazolam IM  

 Quick onset of action1,2 rapid & complete absorption

 Short duration of action

 Risks – respiratory depression (> lorazepam)

 Flumazenil (Dr to administer)

 CQC advice to SOADs, unlicensed indication

 Legal practicalities: Controlled Drug (Schedule 4)

 Not recommended – safety concerns

1. Huf G et al. Rapid tranquillisation for agitated patients in psychiatric rooms: a randomised trial of midazolam versus 
haloperidol plus promethazine. British Medical Journal 2003; 327 (7417): 708-711 

2. Martel M., Sterzinger A, Miner J, et al. Management of acute undifferentiated agitation in the emergency 
department: A randomized double-blind trial of droperidol, ziprasidone, and midazolam. Academic Emergency 
Medicine. 2005; 12 (12): 1167-1172.



• First generation 
antipsychotic: 
butyrophenone
• similar pharmacology 

to haloperidol, but 
more sedative

Droperidol IM



• A subsequently further blinded RCTs in Australian PICUs 

• IM droperidol 10mg (n = 118) vs IM haloperidol 10mg (n = 
110), median time to sedation was 20 minutes for IM 
haloperidol and 25 minutes for IM droperidol (not 
statistically significant1

• More additional sedation was needed with IM haloperidol

• More adverse effects (hypotension) with IM droperidol

• Cochrane review2 of IM/IV: droperidol is effective and can 
be used as RT

Droperidol IM

1. Calver L, Page CB, Downes MA, et al. (2015a) The safety and effectiveness of droperidol for sedation of acute 
behavioural disturbance in the emergency department. Ann Emerg Med 66: 230–238.
2. Khokhar MA and Rathbone J (2016) Droperidol for psychosisinduced aggression or agitation (review). Cochrane 
Database Syst Rev 12: CD002830.



Droperidol IM



Generating evidence

•Designing trials – difficult
• Agree An Aim 

• slightly drowsy → comatose
• Consent 
• Assessment measures 



TREC trials



TREC trials x4

1. Brazil, 2003 (BMJ). n=301. Tranquil/sedated at 20mins.     
IM Midazolam vs. IM Haloperidol+promethazine

2. India, 2004 (BJPsych). n=200. Tranquil/asleep by 4hrs        
IM lorazepam vs. IM Haloperidol+promethazine 

3. Brazil, 2007 (BMJ). n=316. Tranquil/asleep at 20mins.         
IM Haloperidol vs. IM Haloperidol+promethazine

4. India, 2007 (BMJ). n=300. Tranquil/asleep at 15mins.         
IM olanzapine vs. IM Haloperidol+promethazine



Evidence base challenges

• Evidence base is thin/weak, doesn’t reflect UK 
practice

• TREC 1, Brazil BMJ 2003, n=301. IM Midaz superior 
to IM Halop+Promethaz, sedation @20mins.

• TREC 2, India BJPsych 2004, n=200. IM 
Halop+Promethaz superior to IM lorazepam, 
sedation @20mins.

• Point of assessments: e.g. 1hour!
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 Main goal has to be    
to optimise the patients’ 
regular treatment



Caroline Parker, Lead Mental Health Pharmacist, Community Teams
caroline.parker@nhs.net 

Thank you for listening
  

Any questions?

mailto:caroline.parker@nhs.net




Midazolam – buccal & sublingual

 Studied in paeds & LD - emergency antiepileptic, instead of rectal diazepam1

 Sublingual: high bioavailability (~75%) reliable plasma concs2

 Buccolam™ for oromucosal use, a pre-filled syringe
 Solution should be slowly inserted into the space between the cheek and gum, 

approximately ½ the solution on each side of the mouth

 Only licensed for treatment of seizures in < 18s, not in adults, not for RT 

 One study (n=27)3 in x2 English male PICUs, instead of IM, 6/12
 Sedative effects at the first time point (15 minutes) peaking at 30 minutes, and 

lasted at least 1 hour (no further measures taken)

 >1/3 further doses of RT were required within 24 hours

 One case of oversedation 

 Poor evidence to recommended 
1. Sweetman S. Martindale: The complete drug reference (2013). The Pharmaceutical Press. 
2. Schwagmeier R, et al. Br J Clin Pharmacol 1998; 46: 203–6
3. Taylor D, Okocha C, Paton C, Smith S, Connolly A. Int J Psych Clin Prac. 2008; 12 (4): 309-311
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