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NEUROLEPTIC MALIGNANT SYNDROME

Venus as seen from the Mariner 10 space probe, 5" February 1974.



This is the planet Venus. It is the brightest object in the sky on Earth apart from the Sun
and the Moon. It has attracted the attention of humanity from ancient times. Virtually all
sophisticated ancient civilizations have myths and legends that surround the most
beautiful “star” in the sky. The earliest description of Venus is Babylonian, shown on the
“Venus tablet”, dated at around 1646-1626 BC and now housed in the British Museum.
The ancient Romans gave the morning “star” (or evening “star”, as it can usually only
be seen a few hours before sunrise or a few hours after sunset), its name, as we now know
it in the Western world, Venus, named after the Roman goddess of beauty and love. To
the ancient Greeks, she was known as Aphrodite, to the Phoenicians, Astarte. The ancient
Chinese as well as the South American Maya placed great astrological significance on
the most beautiful “star” in the cosmos.

Venus was formed at the same time as the Earth, in the early history of the Solar System,
around 4.6 billion years ago. It formed with a number of unusual parameters when
compared to the Earth. It has no detectable magnetic field, (a compass would be useless
on its surface). It sluggishly rotates on its axis once every 243 Earth days, while it orbits
the Sun every 225 days...its day is longer than its year. It rotates in a retrograde fashion,
(the Sun rises in the west), spinning in the opposite direction of its orbit around the Sun
in distinction to the other planets of the Solar system. Its rotational axis is almost
perpendicular to its orbital plane, there are no, what we would term seasons, on Venus.

Despite these magnetic and kinetic peculiarities, however it is thought the early planets
were in fact very similar. The planets are roughly the same size, the Earth being slightly
larger. Venus is 67 million miles from the sun, the Earth 93 million miles, only 26
millions miles difference, which is nothing on the scale of the Solar System. It is even
thought that the very early Venus had oceans, just as the Earth. Being within the “life-
habitable zone” of the solar system the newly born cosmic twins seemed destined to
evolve towards a glorious future. With its interesting kinetic properties, who knows what
wondrous life forms may have evolved on Venus? If intelligent life forms had evolved on
Venus could we have even communicated with them, or indeed even have recognized
them?

Yet things turned out vastly different for the heavenly sisters. Up until the late 20™
century it was thought that of all the worlds of the solar system, apart from Mars, life
may have existed on Venus. Discoveries made throughout the course of that century
however were to reveal a bitter truth. Venus did not deserve its ancient accolades as it
was found to in fact be a lifeless inferno worthy of any vision of Dante. Its surface
temperature is set at 470 degrees Celsius, hot enough to melt lead. Its surface
atmospheric pressure is ninety times that of the Earth’s, far more than any human body
could withstand. Its rain is sulphuric acid which swirls in its upper atmosphere, never
hitting the surface due to its re-evaporation before it gets anywhere near to the ground.
Of the half dozen or so Russian and American probes that managed to land on the
surface of Venus during the 1980s, none were able to survive much more than an hour.
Pictures that some of these probes managed to send back showed nothing but a barren
lifeless and hellish wasteland. Turns out the planet of Aphrodite, would have been more
aptly named Hades, the ancient Greek god of the underworld.



What then went “wrong” with Venus, the planet that seemed to show the same early
“garden of Eden” potential as the Earth itself? The answer can be seen in the stunning
photograph taken by Mariner 10, on the 5" February 1974. The entire planet is engulfed
within a seething blanket of carbon dioxide estimated to be around 25 miles thick, its
upper atmosphere forever raging across the planet at 300 km per hour. Just after the
early formation the planets, the Sun was far less luminous than it now is. Oceans
probably existed on a Venus that was not much warmer than the Earth. Then something
happened to the Sun during its own evolution. It reached a threshold whilst burning its
nuclear fuel that resulted in it becoming suddenly, in cosmic terms, significantly hotter.
The Earth at 93 million miles, was minimally affected, however Venus at just 5% nearer
to the Sun suffered devastating consequences from the loss of it oceans. As its water
evaporated into the atmosphere, the lighter hydrogen atoms escaped into space whilst the
oxygen atoms combined with carbon atoms that were simultaneously released from the
rocks due to the heat, to form vast dense clouds of carbon dioxide. This eventually
resulted in a cloudy Venusian atmosphere that was 95% carbon dioxide and enveloped
the entire planet. This type of atmosphere resulted in a runaway greenhouse affect
whereby much of the energy of the Sun’s rays remained trapped on the surface of the
planet. The ambient temperatures soared transforming Venus from a potential life-
bearing world to the lifeless inferno we see today.

It is sobering to reflect that if the Earth had happened to be a mere few million miles
closer to the Sun, it would have suffered the same fate as Venus. This point helps to
illustrate just how precarious our place in the universe really is. If the Earth were just
5% closer to the Sun we would not be here. If it were just 15% further way, we would not
be here either. We need only to look at the frozen world of Mars to perceive an
alternative, yet just as lethal, a fate. The message of Venus should be clear enough to us
today in the 21 century where human made emissions threaten to create an artificial
greenhouse effect. Whilst not on the scale of the Venusian disaster, it would nevertheless
not have to be much to have catastrophic effects for all life on our planet. It is important
we all recognize this potential and act accordingly in order to save our descendents a
deadly battle of life over death. A battle to save the environment that made life on Earth
possible and that the very slimmest of fates gave to us.

When faced with a patient with neuroleptic malignant syndrome, we must appreciate the
potential for disaster and act accordingly. Like the Venusian disaster the patient’s
temperature may continue to rise with severe consequences to their internal environment
that will ultimately prove fatal if unrecognized.



NEUROLEPTIC MALIGNANT SYNDROME

Introduction

Neuroleptic malignant syndrome, (NMS) is a rare syndrome that is potentially fatal.
It is an idiosyncratic reaction to neuroleptic (i.e dopamine blocking) drugs.

It is ultimately a clinical diagnosis, and so principally one of exclusion.

Like malignant hyperthermia and serotonin syndrome, NMS is characterized, in
general terms, by the following 4 clinical features:

1. Fever

2. Muscular rigidity

3. Altered mental status
4. Autonomic instability.

Reactions may occur after a single dose of drug or after treatment with the same agent at
the same dose for many years.

It is most commonly seen with the “typical” high potency neuroleptic agents, such as
haloperidol and fluphenazine, however every class of neuroleptic agent has been
implicated, including the newer “atypical” agents such as clozapine, risperidone and
olanzapine.

Although it is not a dose dependent phenomenon, higher doses are a risk factor for the
condition.

The syndrome can occur at anytime, but most commonly within ten days of starting
treatment or an increase in dosage.

Symptoms typically progress gradually over 1-3 days.

Recovery usually occurs within 2 weeks of cessation of the responsible drug, but
occasionally may take months.

See also separate document on Bromocriptine (in Drugs folder)
Epidemiology
The incidence is around 0.02 - 2.5 % of patients on neuroleptic agents.

Most commonly inducing agents are haloperidol and fluphenazine.



Pathophysiology

NMS is thought to be triggered by a central dopamine receptor blockade at the
nigrostriatal, mesolimbic and hypothalamic- pituitary pathways.

Some literature suggests that it may also be induced by the sudden withdrawal of L-

dopa/carbidopa suggesting a relative deficiency in dopamine may be an additional
causative factor.

Complications

Complications can be life-threatening and include:
1. Altered conscious state/ coma

2. Dehydration

3. Hyperthermia and rhabdomyolysis with their attendant complications, including
hyperkalemia and increased myoglobin levels leading to renal failure.

4. In severe cases, death from multiorgan system failure.

Clinical Features

NMS is ultimately a clinical diagnosis essentially of exclusion, made in patients who are:

° Taking a dopamine antagonist
Or
° Undergoing dopamine agonist withdrawal.

together with suggestive signs and symptoms.
The full “classical” syndrome consists of the tetrad of:
1. Hypethermia (greater than 37° in absence of another known cause):

° Hyperthermia is a necessary defining symptom according to most
diagnostic criteria.

) Note that the onset of fever may be delayed behind other features for 24
hours.
° Is thought to be the result of sustained muscle contraction, as well as a

central effect on the hypothalamus.



) It is probably the cause of the altered conscious state and is probably
responsible for the majority of the complications of the syndrome.

2. Altered conscious state:
° This can range from mild confusion to coma.
3. Extrapyramidal effects including:
) Rigidity, (“lead-pipe” variety), this is usually generalized and can be
extreme.
° Mutism / catatonic like state
° Parkinsonism type features:
v Bradykinesia
v Akinesia
v Tremor
° Dystonias/ abnormal posturing
4. Autonomic dysfunction, including:
° Tachycardia

° Tachypnea

° Labile or high blood pressure.
° Sweating.

° Arrhythmias

° Incontinence

Note however that with the newer atypical neuroleptic agents the full classical
picture may not be apparent.

Clinical Course

The syndrome can occur at anytime, but most commonly within ten days of starting
treatment or an increase in dosage.

Symptoms typically progress gradually over 1-3 days.



Recovery usually occurs within 2 weeks of cessation of the responsible drug, but
occasionally may take months.

Recurrence rates after reintroduction of a neuroleptic agent in patients who have had
NMS according to some literature is high, at around 30-50%.

Differential Diagnoses

The most important differentials will include:
1. Infection:

° As the patient is febrile, infective causes such as encephalitis will always
need to be considered and ruled out.

2. Other hyperthermic drug reactions (see separate documents on each in Toxicology
folder), including:

° Malignant hyperthermia

° Serotonin syndrome

° Anticholinergic syndrome

° Sympathomimetic syndromes

The predominant differentiating factor will be the triggering agent.
3. Heat stroke.
4. Thyrotoxic storm.
Investigations
1. FBE

° There will often be a leukocytosis, which can be high, (up to 40,000 cells
per microL)

2. U&Es / glucose

Looking for:
° Hyperkalemia
° Renal impairment (due to dehydration and increased myoglobin levels).

3. CRP (consider infection)



° Usually moderate rises in CK, (1000 IU/L) are seen, but on occasions
levels can rise to very high levels (100,000 1U/L).

) In general, current consensus, suggests a rise of at least 4 times the upper
level of normal is required for diagnosis.

5. Myoglobin levels:

) Levels may be elevated, reflecting rhabdomyolysis.
6. LFTs
7. Coagulation profile

8. ABGs/ VBGs/ lactate.
9. ECG
° To document arrhythmias

Other investigations, to rule out infection, or other differential diagnoses are done as
clinically indicated:

These may include:
10. TFTs

11.  CT/ MRI scan brain, especially for confused patients, (CT and MRI are both
normal in NMS)

12.  General septic work up:

° CXR

° Urine for M&C

° Blood cultures

° LP may show a non-specific elevation in protein.
Management
1. ABC:

Intubation with paralysis and mechanical ventilation will be required for:



5.

Coma
Severe rigidity

Severe hyperthermia (> 39.5 degrees).

Cease the neuroleptic agent.

This is the single most important aspect to treatment.

Other neuroleptic agents should obviously be avoided.

Supportive measures:

Fluids (for dehydration and to preserve renal function).
Benzodiazepines are often used for sedation/ patient agitation.
Treat any hyperkalemia.

Hypertension can be treated with a GTN infusion.

Bromocriptine:

) This agent as a dopamine agonist, is the best treatment, on theoretical
grounds at least.

° It should be considered, especially if the patient is not responding to more
conservative measures or is very unwell.

° Dosing:
2.5 mg orally, (or by nasogastric tube) 8 hourly.
Increasing to a maximum of 5 mg every 4 hours (i.e 30 mg per day). !
Fever and autonomic instability usually improve within 24 hours of
commencing bromocriptine therapy, but neuromuscular changes and
confusion may take up to 24 hours of treatment to improve.
Bromocriptine should be continued for 1-2 weeks, before tapering the
dose.

Dantrolene:



) This may be considered if there is severe muscle rigidity and fever.
Benefits however are unproven. Expert toxicological advice should be
sought.

Disposition
Specialist toxicologist advice should be sought in all suspected cases.

Psychiatrist consultation should also be sought, especially in regard to alternative
psychotropic medications.

All suspected cases, even if mild should be admitted.
ICU referral for unwell patients.

Following cessation of the causative agent patients who remain asymptomatic, and with
normal vital signs for 12 hours may be considered for discharge.
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