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Long-acting injectable olanzapine 
can give rise to a condition consistent 
with central anticholinergic syndrome 2238 – 9
Central anticholinergic syndrome can be life-threatening. The condition can occur as a result of unintended 

strong anticholinergic actions of a range of drugs. In rare cases, injection of olanzapine pamoate can give 

rise to a condition marked by delirium and sedation that is consistent with this syndrome. In cases of central 

anticholinergic syndrome, physostigmine is an effective antidote. Physostigmine is reported to give a good 

response in cases of oral overdose of olanzapine. Treatment with physostigmine should be considered if 

delirium and sedation occur following injection of olanzapine.
Acetylcholine and its receptors are abun-
dant in the central nervous system. Ace-
tylcholine activates two distinct types of 
cholinergic receptors: muscarine-sensitive 
(muscarinic) and nicotine-sensitive (nico-
tinic). Central anticholinergic syndrome 
occurs as a result of blockade of muscarinic 
acetylcholine receptors in the central ner-
vous system. The symptomatology is com-
plex and the condition can easily be over-
looked, especially postoperatively. The 
diagnosis is based on clinical signs and 
symptoms, exclusion of other conditions, 
and the alleviation of symptoms by the use 
of physostigmine (1, 2). The syndrome was 
more common when scopolamine and atro-
pine were used as premedication before 
general anaesthesia. Previously, the condi-
tion has been called «postoperative deli-
rium», «atropine poisoning» and «anti-
cholinergic syndrome» (2). Central anti-
cholinergic syndrome is described in the 
psychiatric, accident and emergency, and 
anaesthesiology literature. But, as menti-
oned, it is a condition that is easy to over-
look, and it has therefore also been called 
«the forgotten diagnosis» (2).

Effects of physostigmine
Physostigmine inhibits the breakdown of 
acetylcholine, thereby increasing the level 
of acetylcholine at cholinergic synapses. 
The drug crosses the blood-brain-barrier 
and quickly produces central effects. It will 
therefore reverse both central and peri-
pheral effects of atropine, scopolamine 
and many other drugs with anticholinergic 
properties (3). Increasing doses of physo-
stigmine can give rise to markedly incre-
ased salivation, bradycardia, seizures, and 
loss of control of bladder and bowel, as well 
as of the respiratory muscles leading to 
death by suffocation (2). As a rule, atropine 
will successfully reverse the poisoning, but 
other measures that stimulate the circula-
tion and respiration may be required (2).

Physostigmine as an antidote
The effect of physostigmine with regards 
to atropine poisoning has been known for 
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about 150 years (1, 4). In 1976, Rupreht & 
Dworacek presented a detailed review of 
the treatment of more than 200 cases of 
central anticholinergic syndrome in which 
physostigmine was used (5). Despite this, 
knowledge of physostigmine as an antidote 
to central cholinergic syndrome is remark-
ably limited (1, 4). Even the most recent 

editions of major pharmacology textbooks 
include only a very brief discussion of it 
(3). In an investigation into antidote prepa-
redness of hospitals in Norway, Solheim 
and colleagues found that only around 80  % 
of hospitals had physostigmine available, 
and the authors suggested that all hospitals 
should have it as part of their emergency 
preparedness (6).

Drugs with anticholinergic effects
Many major drug groups have anticho-
linergic properties that are easily forgotten 
because the drugs are marketed under 
other primary labels. Examples include psy-
chotropic drugs, antihistamines, anticho-
linergic antiparkinson agents, certain anti-
arrhythmics, certain opioids and certain 
antiemetic agents (1, 7). Concomitant use 
of several drugs from these groups can 
therefore result in the total anticholinergic 
effect becoming significant. In the elderly, 
this can lead to problems with activities of 
daily living (8). The anticholinergic effect 
can be particularly pronounced in the event 
of overdoses, either accidentally or with 
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and sedation occur 

following injection 
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suicidal intent. In such circumstances, the 
use of physostigmine can reverse most of 
the symptoms almost immediately, and 
a rapid effect of physostigmine therefore 
contributes to a diagnosis of central 
anticholinergic syndrome (1).

Compared with other atypical antipsy-
chotics, olanzapine and clozapine have 
a particularly high affinity for muscarinic 
acetylcholine receptors (7, 9, 10). Oral 
intake of large quantities of olanzapine has 
been reported to give rise to a condition 
consistent with central anticholinergic 
syndrome (11). The use of physostigmine 
reversed the symptoms almost completely 
and thereby demonstrated that the blockade 
of muscarinic acetylcholine receptors was 
involved. Even though only two cases were 
described in this report, it is clear that the 
idea that a high dose of olanzapine has a 
physostigmine-sensitive central anticho-
linergic effect must be considered sound.

Oral overdoses of olanzapine taken 
with suicidal intent have been reported 
previously (12, 13). Both reports refer to 
«anticholinergic symptoms», but neither 
of them mentions the possibility of investi-
gating whether the condition is physostig-
mine-sensitive (12, 13).

Post-injection syndrome 
upon use of olanzapine
Olanzapine is available as a long-acting 
preparation for intramuscular injection. For 
a number of patients it is definitely advan-
tageous to be given the drug in this form; 
for example, to increase treatment com-
pliance. Every relapse is regarded as unfor-
tunate and detrimental with regards to the 
aim of achieving full remission (14, 15). 
In < 0.1  % of injections and in approxi-
mately 2  % of patients who have olanzapine 
administered in this way (16), a post-injec-
tion syndrome has been described that in 
some cases begins almost as soon as the 
injection has been completed (17, 18). 
This phenomenon is called post-injection 
delirium/sedation syndrome (PDSS). The 
symptomatology is consistent with an olan-
zapine overdose (e.g., sedation, confusion, 
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slurred speech, altered gait, unconscious-
ness). One study concluded that in spite 
of proper injection technique, injected olan-
zapine can occasionally leak into a vein, 
perhaps as a result of damage to the vessel 
wall caused by the injection, and lead to 
a very high serum concentration of olan-
zapine, giving rise to the aforementioned 
syndrome (19).

Post-injection syndrome occurs after 
injection of olanzapine, but not after injec-
tion of risperidone or paliperidone (20). This 
is consistent with the fact that risperidone 
and paliperidone have very low affinities 
for muscarinic acetylcholine receptors com-
pared with olanzapine (7). In two compre-
hensive review articles, the possibility that 
post-injection syndrome could be at least in 
part consistent with a central anticholinergic 
syndrome was not even mentioned (15, 20). 
Neither of these papers refers to the study 
that used and demonstrated an effect of phy-
sostigmine in two patients (11), but they 
instead conclude that there is no specific 
antidote to olanzapine. It is correct that there 
is no specific antidote to olanzapine per se, 
but there is an antidote to the component 
of its effect that is due to muscarinic ace-
tylcholine receptor blockade: physostigmine. 
In our view, history has repeated itself yet 
again. «The forgotten diagnosis» must 
once again be recalled, for there is no label 
on olanzapine to indicate that it has anti-
cholinergic properties.

Physostigmine as part 
of emergency preparedness
Physostigmine should be available among 
antidotes in line with flumazenil and 
naloxone. However, physostigmine does 
strengthen the effects of endogenous ace-
tylcholine, something one must be aware 
of if it is to be used safely (1, 2). It should 
therefore be handled by anaesthesiologists/
medical personnel with sufficient know-
ledge and expertise. The long-acting injec-
table form of olanzapine should be adminis-
tered by trained personnel who are aware of 
the possibility of a post-injection syndrome 
with central anticholinergic effects.

We believe that patients must be observed 
for at least three hours following injection 
of olanzapine. Where olanzapine is adminis-
tered at institutions without anaesthesiology 
personnel in the immediate vicinity, those 
who administer the drug intramuscularly 
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must summon help should post-injection 
syndrome arise. Physostigmine can then be 
administered by the ambulance service, per-
haps in consultation with the local emer-
gency response centre. Physostigmine is not 
included in the ambulance service’s arsenal 
of drugs at the present time (Anders Holtan, 
personal communication, 2012). We recom-
mend that physostigmine should be available 
in those places where intramuscular injec-
tions of olanzapine are performed.
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