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Abstract

Context: Neuroleptic malignant syndrome (NMS) has been introduced as a rare but lethal and idiosyncratic reaction to neurolep-
tics/antipsychotics. The most obvious risk of this syndrome is the use of neuroleptics, especially high-potency ones. Metoclopramide
is also known as an anti-nausea medication administered before surgery to manage digestive problems.
Evidence Acquisition: Formerly, it had been assumed that metoclopramide was a type of chlorobenzamide that was not in the
phenothiazine group but free of extrapyramidal side effects (EPSs). The sequential reports of complications indicate that metoclo-
pramide can cause EPSs and drug-induced motor side effects. A total number of 5044 articles were obtained after the initial search.
Then, two researchers independently screened out their titles, and abstracts and 20 articles were finally selected based on the inclu-
sion criteria.
Results: Of the 20 articles reporting metoclopramide-induced NMS, treatments had been successful in 16 (80%) cases, but it had
led to death in four (20%) patients. There were 11 and 8 male and female patients, respectively, and gender was not mentioned for a
patient in one article. The age range of the patients was from six months to 84 years, and the mean age was 50.92 years.
Conclusions: Although NMS following metoclopramide intake is reported very rarely, it should be considered for any psychiatric
symptoms with unexpected mental changes, muscle rigidity, and fever after being treated with metoclopramide. The neuroleptic
malignant syndrome can occur following multiple doses or just one dose of metoclopramide. Also, metoclopramide use in patients
affected with kidney failure is accompanied by a higher risk of NMS. A previous history of NMS, a recent episode of catatonia, and
severe agitation are all taken into account as risk factors in this domain.
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1. Context

1.1. Neuroleptic Malignant Syndrome Overview

Neuroleptic malignant syndrome (NMS) has been in-
troduced as a rare and life-threatening side effect of an-
tipsychotics. This complication was initially described by
Delay et al. in 1968 due to haloperidol use (1, 2). The
incidence rate of this side effect in patients taking psy-
chotropic medications has been reported as 0.02% - 1.4%,
with a mortality rate of 10% - 20% (3-5). The main symp-
toms of NMS resemble malignant hyperthermia, includ-
ing increased body temperature (fever), imbalance of au-
tonomic nervous system, and loss of consciousness. More-
over, NMS can lead to patient death through rhabdomy-
olysis or cardiovascular collapse. According to related re-
ports in numerous studies, the incidence rate of NMS has

witnessed a descending trend over recent years, associated
with the growing use of atypical antipsychotics (6).

1.2. Drugs and Neuroleptic Malignant Syndrome

Although NMS has been historically considered a
haloperidol side effect, a wide range of other psychotropic
medications can be involved in this respect (7). Be-
sides, NMS can arise as a side effect of drugs that block
the main dopaminergic pathways, including metoclo-
pramide, amoxapine, and lithium (1). Metoclopramide is
also known as an anti-emesis medication that can bring
about motor disorders such as excessive pyramidal reac-
tions and tardive dyskinesia (8). The NMS development fol-
lowing metoclopramide consumption is rare even though
dopamine blockage after the intake of this medication has
already been proven (9, 10).
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1.3. Neuroleptic Malignant Syndrome Symptoms

The neuroleptic malignant syndrome has been intro-
duced as a rare but lethal and idiosyncratic reaction to neu-
roleptics/antipsychotics (5, 9). In uncommon cases, gen-
erally associated with low-potency antipsychotics, muscle
rigidity may be milder or may not be observed at all. Fur-
thermore, an increase in body temperature, as one of the
most essential signs for NMS diagnosis, may not be re-
ported in such cases. If there is only one symptom of NMS,
such as autonomic dysfunction, high body temperature
(fever), increased creatine kinase (CK), or muscle rigidity
like that occurring in Parkinson’s disease, diagnosis can be
very difficult because none of these symptoms alone sug-
gests NMS (10).

Leukocytosis is another symptom of this syndrome.
Like other drug-induced reactions, NMS should be consid-
ered after ruling out other diagnoses, including menin-
gitis, malignant hypertrophy, tumor, viral encephalitis,
seizure, acute lethal catatonia, hyperthyroidism, and poi-
soning with anticholinergic drugs (11).

1.4. Neuroleptic Malignant Syndrome Etiology

The exact cause of NMS development is unknown.
However, NMS can be assumed as the result of maladjust-
ments in several neuromuscular and intrinsic nervous sys-
tems occurring at the last stage of the hypermetabolic syn-
drome (5). Hypermetabolic muscle state is also one of the
two main theories raised about the pathogenesis of this
syndrome (similar to what appears in malignant hyper-
thermia). For this reason, muscle relaxants such as dantro-
lene sodium have been effective in some cases for reduc-
ing muscle rigidity and fever. The second theory in this do-
main is that NMS is a consequence of reduced diphtheria
activity in the central nervous system (12).

It should be noted that there are three main dopamin-
ergic activity pathways, including (A) nigrostriatal; (B)
mesolimbic/cortical; and (C) hypothalamic. It seems
that acute obstruction of nigrostriatal and hypothalamic
dopamine activity pathways can trigger the main symp-
toms of NMS. This blockage can also be made in two ways:
(A) D2 dopamine receptor obstruction after taking neu-
roleptic drugs and disorder in core body temperature
regulation and muscle tone due to disrupted dopamin-
ergic pathways; accordingly, it is recommended to use
dopamine agonists such as bromocriptine for NMS treat-
ment. Reports of NMS development following the sudden
withdrawal of levodopa also support this hypothesis (9, 12);
(B) independent depletion in dopamine activity and its di-
rect effects on skeletal muscles in an environment that can
correspondingly play a double role (12).

There is strong evidence that genetic defects are con-
sidered important risk factors (13). The onset of NMS as a

side effect following drug intake also varies, and most cases
are instigated within the first two weeks (14). In terms of
gender, men (especially those aged below 40 years) are at
higher risks than women (ale to fame ratio 2:1). However,
women experiencing a post-partum period are at a higher
risk of developing NMS. because of the possibility of be-
ing affected by psychiatric disorders and taking neurolep-
tic medications. The most obvious risk of NMS is the use of
neuroleptics, especially highly potent ones (10). The higher
the number of the drugs and the higher the dosage (us-
ing effective or average effective doses) and the faster the
increased medication dose (increased dosage within five
days of starting the medication), the higher the risk of de-
veloping this syndrome. Thus, a previous history of NMS,
a recent episode of catatonia, and severe agitation are all
taken into account as risk factors in this domain (9, 10). The
onset of NMS is generally progressive, and its symptoms
develop slowly over two to three days; however, its fulmi-
nant form is possible with a sudden onset of a few hours.
The neuroleptic malignant syndrome may be simply con-
fused with dystonic reactions that are more common and
less risky. These reactions are also more localized and re-
spond rapidly to intravenous drugs such as benzatropine
(14).

1.5. Neuroleptic Malignant Syndrome andMetoclopramide

Metoclopramide is known as an anti-nausea medi-
cation administered before surgery to manage digestive
problems. It also increases the tone of the esophageal
wall and is utilized as prophylaxis for pulmonary aspira-
tion (15). Besides, metoclopramide is used in combination
with chemotherapy medications for cancer patients and
the control of diabetic gastropathy. Previously, it seemed
that metoclopramide was a chlorobenzamide and not in
the phenothiazine group but free of extrapyramidal side
effects. Sequential reports of complications such as acute
dysplasia, Parkinsonism, and delayed dystonia also indi-
cate that metoclopramide can bring about extrapyrami-
dal symptoms and drug-induced motor side effects (15, 16).
Although metoclopramide causes ocular and pyramidal
complications and NMS as a worse form, it is being widely
used in clinical practice (17). The onset of this side effect
varies following metoclopramide intake, although it oc-
curs more commonly within the first two weeks of con-
sumption.

Additionally, NMS can persist for days after drug intake.
This complication can also be seen at the usual dose of 10
mg every six hours (40 mg per day) and may even occur
following the first dose (14). In this study, the related liter-
ature about metoclopramide-induced NMS was reviewed
using a narrative method.
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2. Evidence Acquisition

2.1. Research Question

A review of the related literature was performed using
a narrative method. The research question addressed in
this study was as follows:

“What are the factors affecting NMS development fol-
lowing metoclopramide intake, and how can this syn-
drome be managed?”

2.2. Search on Databases

After raising the question, a comprehensive search
was conducted for relevant resources in English by two
researchers independently in the databases including
PubMed, Google Scholar, and ScienceDirect using the key-
words “metoclopramide” and “neuroleptic malignant syn-
drome”. In this respect, the total number of 5,044 articles
were retrieved. Furthermore, there was a separate search
for relevant articles in their reference sections, and finally,
two additional articles were added.

2.3. Article Selection

A total number of 5,046 articles were obtained after
the initial search. Then, the two researchers independently
screened out their titles and abstracts, and the related ones
were selected based on the inclusion criteria: (A) articles
published in scientific journals and (B) articles addressing
the research question. The screening resulted in the re-
moval of 5,002 articles, and finally, 54 articles remained. Af-
ter the exclusion of duplicate articles, 24 articles were con-
firmed (Figure 1). Ultimately, 20 articles were evaluated us-
ing the CARE Checklist (Appendix 1 in Supplementary File).
The scores of the articles are illustrated in Table 1.

2.4. Ethical Considerations

Ethical issues and general standards for plagiarism,
misconduct, reproductions or counterfeiting, simultane-
ous submissions or duplicate publications, and redun-
dancy were observed in this review study.

2.5. Data Extraction

The full-texts of the final articles were carefully studied.
It should be noted that access to the full-texts of four arti-
cles was not possible due to the non-English language of
those articles. Therefore, necessary and relevant informa-
tion was extracted from 20 articles and classified as shown
in Table 2.

3. Results

Although NMS following metoclopramide intake is re-
ported very rarely, this medication is being widely used
and even one dose can be as much as necessary to ini-
tiate this syndrome. Therefore, NMS should be consid-
ered for any psychiatric disorders with unexpected mental
changes, muscle rigidity, and fever after being treated with
metoclopramide (16).

Of the 20 articles reporting metoclopramide-induced
NMS, treatments were successful in 16 cases (80%), but it
led to the death of four patients (20%). Deaths were due
to severe respiratory distress with cyanosis and hypoten-
sion (19), bilateral bronchopneumonia with extensive left
frontoparietal lobe infarction (20), the sudden dropping
of blood pressure, and coma (12), and diffuse brain edema
(26). There were 11 and eight male and female patients,
respectively, and gender was not mentioned for a patient
in one article. The age range of the patients was from six
months to 84 years, and the mean age was 50.92 years.

Although most cases of NMS occurred following mul-
tiple doses of metoclopramide intake, in a 74-year-old pa-
tient reported by Kocyigit et al. (31), NMS was developed
only after one dose of metoclopramide (10 mg), and the pa-
tient recovered following appropriate diagnosis and treat-
ment with bromocriptine. Attributable to the multiplicity
of the complications, the diagnosis of this syndrome in pa-
tients with a higher age is difficult. Therefore, a decrease
in connectivity to dopamine receptors via dopamine trans-
porter single-photon emission computed tomography or
metaiodobenzylguanidine scintigraphy could aid in diag-
nosis (31). Although the NMS incidence following the in-
take of this drug is rare, it is of common use, and it should
be deemed that the given syndrome may develop even fol-
lowing one dose. Consequently, NMS should be taken into
account in all patients treated with metoclopramide who
are subjected to unacceptable changes in consciousness,
muscle rigidity, and fever (29).

In a case report by Fujita et al. (23) in 1995, a 54-year-old
woman was introduced with kidney failure undergoing
hemodialysis (three times a week). The patient had been
treated with various medications, including oral metoclo-
pramide (15 mg daily). At the beginning of one of the
hemodialysis sessions, the patient was reported to be ag-
itated and confused and suffered from the coma, cramped
organs, and fever at the end of the session. Ultimately,
the patient was treated with dantrolene following NMS di-
agnosis, and a significant improvement was observed in
fever and muscle rigidity after the first dosage. This report
and the review of the related literature (four similar cases)
suggest that metoclopramide intake in patients affected
with kidney failure may be accompanied by a higher risk
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Figure 1. Article selection diagram

of NMS. Besides, a pharmacokinetic study reported that
metoclopramide is likely to accumulate in patients with re-
nal insufficiency or those undergoing hemodialysis, as the
renal clearance of metoclopramide reduces or its removal
is inadequate in hemodialysis. This case and other similar
ones demonstrate that metoclopramide dosage should be
adjusted in patients with kidney failure and a great deal of
attention should be drawn to the possibility of NMS devel-
opment (23).

In a case report in 1987, Samie (19) observed NMS in a pa-
tient with renal dysfunction following metoclopramide in-
take, suggesting that metoclopramide dosage adjustment
is of utmost importance in patients affected with kidney
failure since drug clearance depends on the adequacy of
renal functioning. In patients with chronic renal failure, a
dose reduction of up to 60% was recommended. Although
NMS appears to be an idiosyncratic reaction, these symp-
toms may be due to high levels of metoclopramide serum

accumulation following kidney failure (19).

Similarly, in a study by Friedman et al. (16), two
diabetic patients affected with neuropathy, retinopathy,
and nephropathy accompanied by the symptoms of fever,
leukocytosis, and altered consciousness were diagnosed
with NMS. Both patients had a history of occasional meto-
clopramide intake for diabetic gastrectomy treatment.
Both of them were also suffering from kidney failure. One
patient required to restart metoclopramide to control se-
vere gastrectomy. For this reason, bromocriptine was initi-
ated as a prophylactic agent to restart the medication. In-
terestingly, the re-use of metoclopramide did not lead to
permanent NMS recurrence, and prophylaxis was not nec-
essary for it (16). In addition, the sudden onset of fever,
changes in vital signs, variations in consciousness, mus-
cle rigidity, and the main symptoms of NMS are expected
to be considered in the domain of care for elderly patients
treated with gastrointestinal medications, especially anti-
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Table 1. CARE Scores of Articlesa

CARE
Study

1 2 3a, b, cb 4 5 6a, b, c 7 8a, b, c, d 9a, b, c, d 10a, b, c 11a, b, c, d 12 13 14 Score

Robinson et al. (18) - - 1+ + - 3+ + 1+ 4+ - 1+ + - - 12

Samie (19) + - - + - 3+ + 3+ 4+ 3+ 3+ + - + 21

Friedman et al. (16) - - 2+ + - 3+ + 2+ 2+ 1+ 1+ + - - 14

Cassidy et al. (20) - - 1+ + + 3+ + 2+ 2+ 1+ 1+ + - - 14

Brower et al. (21) - - 1+ + - 3+ + 3+ 4+ 1+ 1+ + - - 17

Donnet et al. (12) - - 1+ + - 3+ + 1+ 2+ 1+ 1+ + - - 12

Henderson et al. (14) - + 1+ + - 3+ + 1+ 1+ 2+ 2+ + - - 14

Bakri et al. (22) + - 1+ + - 3+ + 2+ 2+ 1+ 1+ + - - 14

Fujita et al. (23) - - 1+ + - 3+ + 2+ 2+ - 1+ + - - 12

Shintani et al. (24) - - 1+ + - 3+ + 3+ 2+ 2+ 1+ + - - 15

Le Couteur and Kay
(25)

- - 1+ + - 3+ + 2+ 2+ 2+ 1+ + - - 14

Nonino et al. (26) - - 2+ + - 3+ + 2+ 2+ 2+ 1+ + - - 15

Nachreiner et al. (7) - - 3+ + - 3+ + 2+ 4+ 1+ 2+ + - - 18

Stein et al. (27) - - 2+ + - 2+ + 2+ 2+ - 2+ + - - 13

Supriwala et al. (28) - - 3+ + - 3+ + 3+ 2+ - 2+ + - - 16

Yaman et al. (1) - - 3+ + - 3+ + 2+ 3+ 1+ 3+ + - - 18

Mazhar et al. (11) + - 3+ + - 3+ + 2+ 3+ 2+ 2+ + - - 19

Wittman et al. (29) + + 3+ + - 3+ + 3+ 4+ 2+ 3+ + - - 23

Breeden et al. (30) - - 1+ + - 3+ + 2+ 2+ 2+ 1+ + - - 14

Kocyigit et al. (31) - - 1+ + + 3+ + 3+ 3+ 1+ 1+ + - + 16

a Based on the CARE questionnaire for article quality assessment.
b Total scores of rows with multiple points.

nausea ones (11).

In a case report by Stein et al. (27), NMS was diag-
nosed following metoclopramide intake in a six-month
infant suffering from Freeman-Sheldon syndrome, which
could cause multiple muscle contractions and pharyn-
geal abnormalities as a congenital myopathy. Patients
with this disorder were also at risk of NMS development
that could overlap malignant hyperthyroidism. In terms
of the patient’s age, this case report of NMS was unique
among all the 20 articles, as it evaluated NMS following
metoclopramide intake. This study underlined the need
to pay much more attention to NMS in febrile children,
patients with underlying musculoskeletal disorders, and
those treated with anti-nausea medications and dopamine
antagonists. Even though the causes of infectious dis-
eases could not be definitively determined in the intro-
duced case, this study suggested hyperthermia in this in-
fant, accompanied by other symptoms including a sudden
increase in temperature, generalized muscle rigidity, au-
tonomic symptoms, acidosis, hypoxia, and rhabdomyoly-
sis, which could all meet the NMS criteria (27). Therefore,
the higher the number of medications and the higher the
dosage (using effective or average effective doses) and the
faster the increased drug dosage (increasing the dosage

within five days of starting the medication), the higher the
risks of developing this syndrome. Accordingly, a previous
history of NMS, a recent episode of catatonia, and severe
agitation are all taken into account as risk factors in this
domain (9, 10).

3.1. Neuroleptic Malignant Syndrome General Management
and Clinical Outcomes

There is strong evidence that genetic defects comprise
an important risk factor (13). The onset of this complica-
tion is also different from the start of the drug intake, but
most cases occur within the first two weeks of consump-
tion (14). In terms of gender, men (especially those aged be-
low 40 years) were at higher risks than women (ale to fame
ratio 2:1). However, women experiencing a post-partum
period are at a higher risk of NMS development owing to
the possibility of acquiring psychiatric disorders and tak-
ing neuroleptics. The most obvious risk factor for NMS
development was the intake of neuroleptic medications,
especially highly potent ones (10). Therefore, the higher
the number of the drugs and the higher the dosage (us-
ing effective or average effective doses) and the faster the
increased drug dosage (increasing the dosage within five
days of starting the medication), the higher the risks of de-
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veloping this syndrome. A previous history of NMS, a re-
cent episode of catatonia, and severe agitation were all re-
garded as risk factors (9, 10).

Since NMS has a different onset and severity, choos-
ing effective treatments for this syndrome is very compli-
cated. The history of each episode is not also the same,
and the interval between symptom onset, diagnosis, and
treatment varies from one patient to another. In addition,
medications accepted to treat this syndrome have been
used with different doses during treatments, both as a sin-
gle drug and in combination with other ones (30). There-
fore, this phenomenon is not very so often diagnosed, less
likely to be detected, and not even adequately treated. It
should be noted that diagnosis and treatment are vital
in the early stages of the disease (6). Among the essen-
tial components of NMS management is the discontinu-
ation of the causative drug, along with supportive care
therapies, such as cooling patients and transferring fluid
to them (30). According to the results of related studies
in this domain, it has been recommended to discontinue
causative agents without definite diagnoses, even if there
is an atypical manifestation of NMS. Reducing the risk of
mortality and morbidity associated with this syndrome
outweighs the risk of not treating the underlying disease
or agitation of the patient following abrupt discontinua-
tion of the drug (31). In this respect, the oral administra-
tion of dopamine agonists such as bromocriptine, aman-
tadine, and levodopa can be effective. Moreover, dantro-
lene has been positive in treating this syndrome, leading to
dramatic and immediate reductions in muscle rigidity and
body temperature. The benefits of dantrolene are proba-
bly related to its muscle relaxant effects (14, 17). It should
be noted that drug treatment is not helpful in all cases. If
several treatments fail, electroconvulsive therapy may be
useful, and it is recommended for patients who are rela-
tively responding to medication-based treatments to elim-
inate the remaining symptoms (31). Although studies have
reported significant reactions of NMS to treatments, mor-
tality rates following this syndrome are high (32). Further-
more, the prognosis can be different depending on compli-
cations (rhabdomyolysis, kidney failure, aspiration pneu-
monia, sepsis, and pulmonary embolism). The mortality
rate in the case of early diagnosis and treatment of NMS is
5% - 20%, but it can reach 70% in the event of side effects (33,
34).

It is not easy to exclude the confounding factors, in-
cluding different types of medications simultaneously
taken by patients or even other underlying causes for
the symptoms reported. Therefore, reaching a conclu-
sion based on case reports with their weaknesses would
be hard. Accordingly, further investigations are required
to examine the precise relationship between metoclo-

pramide use and NMS occurrence.

4. Conclusions

Although neuroleptic malignant syndrome following
metoclopramide intake is reported very rarely, it should
be considered for any psychiatric symptoms with unex-
pected mental changes, muscle rigidity, high blood pres-
sure, diaphoresis, and fever after treatment with this medi-
cation. The neuroleptic malignant syndrome can similarly
occur following multiple doses or just one dose of meto-
clopramide intake. Moreover, metoclopramide use in pa-
tients affected with kidney failure can be accompanied by
a higher risk of NMS. Accordingly, a previous history of
NMS, recent catatonic episodes, and severe agitation are
all taken into account as risk factors in this domain. Since
NMS has a different onset and severity, choosing effective
treatments for this life-threatening neurologic emergency
is complicated. The history of each episode is not also the
same, and the interval between symptom onset, diagnosis,
and treatment varies from one patient to another.
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supplementary materials, please refer to the journal web-
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