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Abstract

We report the case of a 31 years old woman with moderate Intellectual Disability (ID) and Bipolar Affec-
tive Disorder who developed Neuroleptic Malignant Syndrome (NMS) after being treated with Olanzapine.
Following discontinuation of the Olanzapine, she made a rapid and full recovery.

Consent

Consent for the case reported has been obtained from patient’s mother as the patient herself was unable to
consent.

Introduction

Neuroleptic Malignant Syndrome (NMS) is a rare but potentially fatal adverse side effect more often asso-
ciated with the use of first-generation antipsychotic medications. (1) However, NMS is also associated with
the use of second-generation antipsychotic and antiemetic drugs. (2-3)

Cases of NMS have been reported in patients treated for Parkinsonism after dopamine agonist therapy
withdrawal or dose reduction (4)

Typical clinical manifestations include:

• Mental status changes including alteration of the level of the consciousness. Often these symptoms
may be underestimated if the patient has a concomitant psychiatric condition. (5)
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. • Muscular rigidity often characterized by ”lead-pipe rigidity” and cogwheel phenomenon. (6)
• Hyperthermia with not unusual spikes over 38°C. However, lower temperatures are more often associa-

ted with second-generation antipsychotics (7)
• Autonomic instability usually presenting with tachycardia, labile blood pressure and tachypnoea. (6)

Relevant laboratory findings include raised serum creatine kinase (CK)The more the muscular rigidity is
marked, the more creatine kinase is elevated.CK levels higher than 1000 international units/L are more
specific for NMS and they are linked with a more severe presentation and prognosis. (6)

Leucocytosis and electrolytes abnormalities are common but nonspecific (6-8)

The incidence of NMS is relatively infrequent, ranging between 0.2% and 3%(4-6).NMS is a life-threatening
condition and its mortality is estimated between 5 and 20% according to older literature. Mortality is
increased in patients with rhabdomyolysis, myoglobinuria and renal failure. (9) A case report of a patient
taking Olanzapine 10mg developed NMS and subsequent rhabdomyolysis-induced acute renal failure that
was successfully treated with haemodialysis. (10)

Initial management includes stopping any potential possible causative medicationssuch as antipsychotics, or
restart anti-Parkinsonian agents.

Benzodiazepines (especially Lorazepam and Diazepam) are used for the treatment ofmental state distur-
bances such as agitation. Lorazepam can be given also as first line to reduce rigidity. Dantrolene can be
used for the same purpose as well. (11)

Fundamental is the supportive treatment with oxygen and measures to reduce temperature and IV fluids.
IV sodium bicarbonate is given to prevent renal failure secondary to rhabdomyolysis. (12-13-14)

Case report

In January 2020, a 31 years old Caucasian woman, with an underlying diagnosis of moderate intellectual
disability and a recent diagnosis of Bipolar Affective Disorder in November 2019, was referred to her lo-
cal Emergency Department (ED) by her GP requesting medical work-up to investigate thecause of new
onsetimpaired mobility.

In the Emergency Department, she had blood investigationswhich showed an increase in WBC and Neu-
trophils (respectively 14.4mmol and 10.53mmol).Chest Radiograph was unremarkable. Urine dipstick re-
vealed increased leukocytes anda Urinary Tract Infection (UTI) was diagnosed.

She presented with a history of new physical symptoms for around one week:

- Slurring of speech (usually her family are able to fully comprehend her)

- Not able to follow commands (usually compliant)

- Not able to use her hands (usually independent and able, for example, to feed herself)

- Tremor in upper and lower limbs

She was referred back to ED staff for further organic work-up and she was admitted to a medical ward.

One day following admission, she was referred to the Liaison Psychiatry team, and a full collateral history
was obtained from her treating Intellectual Disability Consultant in the Community and her mother who is
her next of kin. On the same day a CT brain was performed and nothing abnormal was detected.

Collateral history from mother/GP/ID Consultant

The patient had been living at home with her parents until 2016 until the age of 27. She was attending
the local Intellectual Disability day services. She was first reviewed by an ID Consultant Psychiatrist in
2010 when she was diagnosed with Generalised Anxiety symptoms and prescribed Citalopram 20mg OD.
Subsequently she made a full recovery and she remained on the same dose of Citalopram.
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. She was seen in a surgical ward in thehospital following a fall by the ID Consultant in February and March
2016. At her first review, patient’s mood was objectively anxious with separation anxiety in relation to
mother in particular. There was no evidence of psychotic symptoms. On March,Citalopram 20mg od was
stopped and Sertraline 50mg OD and a Diazepam 1mg BD was started.

In October 2017,her father died and her grandmother who she was very close to also died after two months.
Following this, she was firstly initially admitted to a Respite Unitdue to an enhanced level of care required.

In April 2018 Sertraline was increased to 100mg OD because of anxiety. For the same reason, in July 2018
Alprazolam 0.25mg BD + 0.25mg BD PRN was started.

In August 2019, she started presenting with an increased level of anxiety manifesting in repetitive questioning,
sometimes irritability, repeated requests for food, frequent requests to go to toilet and periods of urinary
incontinence. This was very much out of character for her.

At this time, she starting attending another Intellectual Disability Consultant Psychiatrist linked with the
community home. In August 2019, Alprazolam was discontinued and she was commenced on Lorazepam
1mg BD PRN. In September 2019, also due to anxiety, Mirtazapine 15mg nocte was commenced. In October
2019 Mirtazapine was increased to 45mg nocte and Lorazepam was decreased to 0.5mg BD PRN. She was
still on Sertraline 100mg OD at this time.

In November 2019, there was deterioration in her mental state. She had early morning wakening, her mood
appeared elated throughout day, she demonstrated incessant speech, very repetitive speech with echolalia
and she could not sit still for long periods withouthyperactivity. Her symptoms were consistent with an
episode of hypomania and she was diagnosed of Bipolar Affective Disorder.Sertraline was discontinued and
Quetiapine was started and gradually titrated up to 50mg mane + 75mg nocte.

There was a slight reduction in her hypomanic symptoms, however she still presented with pressured speech,
flight of ideas and repetitive behaviours. Her Mirtazapine was reduced to 30mg nocte. Olanzapine 5mg OD
+ Olanzapine 5mg BD PRN was commenced.

After around five days, her physical condition deteriorated. Her mobility deteriorated and she became more
withdrawn according to her mother.At the same time, she was diagnosed with bronchitis by her GP. She
was prescribed the antibiotic Doxycyline and it was initially thought that the impairment of the mobility
was a side effect of the antibiotic.

At review in January 2020 she appeared mildly elated. She was less talkative, appeared calmer, was less
repetitive and her responses appeared more rational although grandiose in manner.

It was mentioned that she hadtwo dosesof PRN Olanzapine 5mg which appeared effective to settle her
mood.Olanzapine was increased to 5mg BD.Quetiapine reduced to 25mg mane + 75mg nocte.Mirtazapine
30mg nocte and Lorazepam 0.5mg BD PRN were left unchanged.

Unfortunately,she continued experiencing low grade fever, vomiting, symptoms of UTI. Furthermore, she was
less mobile and she started using a wheelchair and there was an increase in behavioural problems.Therefore,
GP directed her to the local ED for further investigation and management. Subsequently she was admitted
to the medical ward as mentioned above.

Course in Hospital in January 2020

At Liaison Psychiatry review, the morning following her medical in-patient admission,she presented with
symptoms suggestive of neuroleptic malignant syndrome (NMS): fever (38.2°C), increased muscular tone
bilaterally in upper and lower limbswith cogwheel phenomenon. She had in atremor in her upper and lower
limbs, reduced mobility, dysphagia, slurred speech, tachycardia (130 bpm), labile blood pressure(140/102
–126/80), increased CK (1033mmol), increased WBC (14.4mmol).

Collateral history was taken from her carer and her mother. They reported that patient started experiencing
physical symptoms and also more sociallywithdrawn compared to her usual baseline soon after Olanzapine

3
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. 5mg once daily was started in December 2019. Her symptoms subsequently deteriorated in January 2020
after Olanzapine was increased to 5mg BD. At the time, she was also on Quetiapine 25mg once daily + 75mg
nocte and Mirtazapine 30mg nocte.

It is relevant to mention that when she was on higher doses of both Quetiapine and Mirtazapine there
were no concerns in relation to her physical health and that the symptoms suggestive of NMS started when
Olanzapine was increased.

Upon Liaison Psychiatry review the first day of her admission, her Olanzapine and Quetiapine were both
discontinued and she was commenced on Diazepam 1mg TDS and it was increased to 2mg TDS the following
day. She was also commenced on Lorazepam 0.5mg QDS PRN but it was not necessary to give her this
medication at any stage during the course of her medical admission. The day after, Mirtazapine was reduced
to 15mg nocte.

During the course of her medical admission she was regularly reviewed by the Liaison Psychiatry team, her
mental state appeared stable.

Her physical condition improved during her admission. CK and WBC decreased respectively to 499 mmol
and 9.8 mmol after one week.

On discharge after a 10 day admission, patient presented with objectively euthymic mood, no evidence of
distress, no agitation. Nilpsychotic symptoms were elicited. She presented brighter, appropriate in her
conversation and appeared at baseline; with no pyrexia, normal Blood pressureand heart rate and, normal
muscle tone in all four limbs.She was discharged on Diazepam 2mg TDS and Mirtazapine 15mg nocte.Her
mother reported that she was back to her usual premorbid baseline.

The patient was medically admitted again to University Hospital Waterford twelve days after her previous
dischargefor treatment of a UTI. Her CK level was 100 mmol on admission.She was regularly reviewed by the
Liaison Psychiatry team and she always presented in a stable mental state and without features suggestive
of NMS on this 2nd admission. There was no evidence of psychomotor agitation. Her speech was repetitive
but comprehensible although it remained mildlyslurred. Her mood was euthymic with reactive affect. Nil
psychotic symptoms were elicited. She was alert and aware of her surroundings.She was discharged after
one week on Diazepam 2mg TDS and Mirtazapine 15mg nocte. She is now being treated by the Learning
Disability Team in the Community. She has remained physically well since her last discharge from hospital
six (so far) months ago.

At the time this case report is written (November 2020), the patient has remained stable on a mental state
view point and she is maintained on Mirtazapine 15mg nocte, Valproate Chrono 500mg BD, Depo-Provera
150mg IM every 12 weeks (long acting contraception), Clonazepam 0.5mg PRN max BD.

Discussion

Upon review of the literature, there is only limited reports ofcases of NMS especially in the last 15 years.
This could be due because this condition is rare and unpredictable.

An interesting question prompted by this particular case is whether there is a correlation between NMS and
Intellectual Disability. A retrospective case note analysis (15) failed to demonstrate a higher than expected
prevalence of NMS in clients with learning disability exposed to neuroleptics.Over a one-year period, from
2000 to 2001, a retrospective case note analysis was completed on all case notes of two Mental Health
Learning Disability services in the West Midlands in the UK, providing a total of 570 cases. There was
evidence of regular neuroleptic (did not specify individual antipsychotics or differentiate between typical or
atypical antipsychotics) administration in 301 cases, a rate of 47%. It was discovered only two cases in which
a patient hadsymptoms which would give a possible diagnosis ofneuroleptic malignant syndrome.This gives
a lifetime prevalence of 0.33% (95% confidence interval of 0.0%- 1.8%)that is not high, in comparison toother
published incidence rates (e.g. between 0.2% and 3%). (4-6)
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. On the other hand, a more recent cohort study from 2017 (16) of9013 adults with intellectual disability and 34
242 adults without intellectual disabilityreported that although occurring infrequently, Neuroleptic Malignant
Syndrome was three times more common in people with intellectual disability-prescribed antipsychotic drugs
(incidence rate ratio 3.03, 95% CI 1.26 to 7.30, p=0.013).

It is relevant to differentiate NMS from Serotonin Syndrome (SS) as many of the symptoms of both can
overlap. A case report (17) described a case of dual onset of both NMS and SS following a poly-drug overdose
(venlafaxine, topiramate, divalproex sodium, risperidone, and carbamazepine). However, we are confident
that our patient suffered from NMS from a clinical perspective and from a medication timeline perspective.
Her Mirtazapine medication that may provoke SS (18) was reduced two months prior to the onset of her
physical symptoms.

From a review of English language literature, there are cases of NMS caused by Quetiapine (19).We were
unable to identify any cases of NMScaused by Mirtazapine. Also with this case both Quetiapine and Mirtaza-
pine doses were reduced prior the onset of the NMS symptoms, NMS symptoms demonstrated a temporal
causality with the increase specifically of Olanzapine.

It is relevant to consider that patientswith diagnoses of Intellectual Disability are more vulnerable. As in our
case, patients with moderate/severe ID can find it difficult to communicate their needs. Furthermore, some
core NMS symptoms such as changes in mental state can be interpreted as behavioural symptoms, leading
to a diagnostic overshadowing that can delay the treatment of NMS. Our case was also complicated by the
concomitant onset of bronchitis. In fact, infections can confound a picture of NMS by sharing symptoms
such as hyperthermia, autonomic changes and also changes in behaviour such as decreased motivation and
social withdrawal and lack of interest in previous enjoyable activities.

One study of relevance in relation to thissuggested that elevation of CK is a non-specific finding, particularly
in patients who become pyrexial while on psychotropics; therefore, theinclusion of elevation of CK as a
diagnosticcriterion may potentially lead to over-diagnosis of NMS if this happens just in the presence of
non-specific features as pyrexia, tachycardia, tachypnoea and diaphoresis. (20)

It is relevant that our patient developed all the four main symptoms of NMS (changes in mental state,
muscular rigidity, hyperthermia, autonomic instability) and laboratory tests showed raised CK and increased
WBC. All these classical symptoms highlight all the relevant aspects of NMS and this is very important from
an academic point of view.

In our case, patient was taking Olanzapine 5mg BD regularly when she developed NMS. This is not a high
dose. The maximum dose is 20mg daily (21). A case review (2) of 26 cases on NMS probably secondary
to Olanzapine reported that the dose of Olanzapine responsible was not always high, being 10mg OD in 16
cases and 7.5mg OD and 5mg OD in other two cases. It is relevant to note that in three cases, patients had
intellectual disability (one mild, one severe, one mild/moderate) and developed NMS at a dose of Olanzapine
of respectively 10mg OD, 10mg QDS, 12.5mg OD.

In summary, olanzapine needs to be considered as a risk factor for potential NMS in patients with Intellectual
Disability.
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14. Lappa A, PodestàM, Capelli O, Castagna A, Di Placido G, Alampi D, Semeraro F. Successful treatment

of a complicated case of neuroleptic malignant syndrome. Intensive Care Med. 2002;28(7):976. Epub
2002 Jun 7.

15. Morgan C,Rowe R. The prevalence of neuroleptic malignant syndrome in learning disability. Irish
Journal of Psychological Medicine 2003.

16. SheehanR,HorsfallL,StrydomA,OsbornD,Walters K,Hassiotis A. Movement side effects of antipsy-
choticdrugs in adults with and withoutintellectual disability: UK populationbasedcohort study. BMJ
Open 2017;7:e017406.

17. Kaufman K, Levitt MJ, Shiltz JF, Sunderram J. Neuroleptic Malignant Syndrome and Serotonin
Syndrome in the Critical Care Setting: Case Analysis. Annals of Clinical Psychiatry, 18[3]:201–204,
2006

18. HernándezJL,RamosF,InfanteJ,Rebollo M, González-Maćıas J. Severe Serotonin Syndrome Induced by
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