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1. Introduction

Neuroleptic malignant syndrome (NMS) is a rare, idiosyncratic and
potentially fatal side effect of antipsychotic medications. The pre-
valence of NMS is found to be variable, ranging from 0.02 to 2.4%. [1]
At least six sets of diagnostic criteria have been proposed for the same
including Diagnostics and Statistical Manual of Mental Disorders-5
criteria, Diagnostics and Statistical Manual of Mental Disorders- IV-TR
criteria, Caroff and Mann, Sachdeva, Levenson criteria and the 2011
international consensus criteria by Gurrera RJ, et al. (Table 1) [2–7]
The latter criteria was developed by Delphi method involving experts
from different fields. It provides critical values/cut offs for pertinent
elements, focusing on their importance. Besides, this set of criteria also
attempts to overcome the influence of certain theoretical biases. These
factors help it in overcoming limitations of the previous criteria.
Though there are subtle differences among these criteria, a general
consensus of four principal symptoms is considered as the core of NMS:
hyperthermia, rigidity, mental status changes, and autonomic dys-
function. [8]

A lesser discussed yet equally significant entity is that of atypical
NMS. Atypical NMS refers to subthreshold presentations of NMS. Due to
lack of well-defined validated criteria for atypical NMS, clinicians have
been at risk of missing out on the diagnosis of NMS, often attributing
the atypical presentations of NMS to other neurological and medical
illnesses. Few case reports have defined atypical NMS as having at least
three of the above four core criteria [9–11]. DSM-5 has laid emphasis
on elevated creatine kinase as an important distinguishing criterion of
NMS. Hence elevated creatine kinase might need to be considered as
one of the core criteria. Thereby, it might be prudent to diagnosis
atypical NMS if the subject has four of the following criteria: hy-
perthermia, rigidity, mental status changes, autonomic dysfunction and
elevated creatine kinase.

The most important limitation with the existing literature is that it is
largely limited to case reports. Apart from this, the literature landscape
is confined to few commentaries, reviews and letters to editor.
[10,12–16] Further, it is important to note that some of these reviews
studied about NMS occurring with atypical antipsychotics rather than
focusing on atypical NMS per se. An important issue to be addressed is

the conflation and misrecognition of NMS caused by atypical anti-
psychotics as atypical NMS which could lead to overinflation of rates of
atypical NMS. [17–19] Another flaw with the extant literature is mis-
diagnosis of cases of catatonia as NMS [20]. Hence, there is need for
carefully reviewing cases labelled as atypical NMS if they actually fulfil
criteria of atypical NMS. Though case reports are the lowest level of
evidence they are the most important means currently to fill the lit-
erature gap and also to guide for further research. With this back-
ground, we present a systematic review of cases of atypical NMS. The
PICOS format is as follows:

▪ Population: Patients with psychiatric illness
▪ Intervention: Receiving psychotropic medication
▪ Comparison: Not applicable
▪ Outcome: Atypical NMS was defined as presence of four out of fol-
lowing five criteria:
○ Hyperthermia: (> 100.4 °F/38 °C) [3]
○ Generalized rigidity
○ Autonomic disturbances (tachycardia, diaphoresis, elevated or

fluctuations in blood pressure, urinary incontinence, pallor) [3]
○ Mental status changes (delirium, altered sensorium presenting on

spectrum from stupor to coma) [3]
○ Elevated Creatine Kinase (atleast four times upper limit of

normal) [3]
▪ Study type: Case reports, case series, letter to editor

2. Materials and methods

2.1. Search strategy and study selection

Electronic searches of PubMed and Google Scholar databases were
carried out with the aim of identifying published case reports de-
scribing atypical neuroleptic malignant syndrome.

The search was done using combination of the following search
terms, “Neuroleptic Malignant Syndrome” and “Atypical”; “Atypical”
and “Neuroleptic malignant syndrome”. The search was carried out in
April 2019 with the time period specified from inception till March
2019. This was independently performed by the two authors. The
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search filter of “case report” was not used as many case reports are
increasingly being published as letters to the editor.

The search results of the two authors were compared and after
sorting out duplicate articles, a consolidated list of the case reports was
drawn up. In addition, a supplemental Google search using random
combinations of the above terms was done to further screen the avail-
able literature. Cross references of selected papers were also screened to
identify relevant articles. The search was restricted to articles in the
English language. We included case reports that described atypical NMS
as per the criteria mentioned above. Any disagreement was sorted out
through mutual discussion and consensus. We did not include

unpublished material or those not available in peer reviewed journals
(e.g., conference presentations) as they were not readily accessible. We
contacted authors for full text of articles where ever required.
Comprehensive hand searches of the physical library were not carried
out as part of the present review. The study selection is enumerated in
Fig. 1.

2.2. Data extraction

The full texts of the relevant articles were used to extract informa-
tion about relevant demographic variables such as age, gender, and

Table 1.
Diagnostic criteria for Neuroleptic malignant syndrome

Sr no Name of criteria Criteria details

1. Caroff and Mann [2] *

1) Treatment with neuroleptics within seven days of onset (2 to 4weeks for depot neuroleptics)
2) Hyperthermia (> 38 °C)
3) Muscle rigidity
4) Five of the following: Change in mental status, tachycardia, hypertension or hypotension, tachypnea or hypoxia,

diaphoresis or sialorrhea, tremor, incontinence, creatine phosphokinase elevation or myoglobinuria, leucocytosis,
metabolic acidosis

5) Exclusion of other drug-induced, systemic, or neuropsychiatric illnesses

* All five items required concurrently.
2. Diagnostics and Statistics Manual of Mental

disorders- 5 [3]
Diagnostic features: -

• Exposure to dopamine antagonist within 72 h before symptoms development

• Hyperthermia (> 100.4 °F or > 38.0 °C on at least two occasions measured orally), associated with profuse
diaphoresis. Mentioned as a distinguishing feature.

• Generalized rigidity (“lead pipe”). Mentioned as a cardinal feature.

• Creatine kinase elevation (at least four times the upper limit)

• Mental status changes (delirium or altered consciousness)

• Autonomic activation or instability (Tachycardia: -rate > 25% baseline, blood pressure elevation systolic or diastolic
≥25% baseline, blood pressure fluctuation ≥20 mmHg diastolic change or≥ 25 mmHg systolic change within 24 h,
diaphoresis, urinary incontinence, pallor)

• Tachypnea (rate > 50% above baseline) is common, and respiratory distress can occur.
*There is no mention about the specific no. of features to be present for a certain diagnosis

3. Diagnostics and Statistics Manual of Mental
disorders- IV-TR [4]

A. Development of severe muscle rigidity and elevated temperature associated with the use of neuroleptic
medication.
B. Two (or more) of the following:
(1) Diaphoresis
(2) Dysphagia
(3) Tremor
(4) Incontinence
(5) Changes in the level of consciousness ranging from confusion to coma
(6) Mutism
(7) Tachycardia
(8) Elevated or labile blood pressure
(9) Leukocytosis
(10) Laboratory evidence of muscle injury (e.g., elevated CPK*)
C. The symptoms in criteria A and B are not due to another substance or a neurological or another general
medical condition.
D. The symptoms in criteria A and B are not better accounted for by a mental disorder.

*Creatinine phosphokinase
4. Levenson criteria [5] Major manifestations

Fever
Rigidity
Elevated creatine phosphokinase level

Minor manifestations
Tachycardia
Abnormal blood pressure
Tachypnea
Altered consciousness
Diaphoresis
Leucocytosis

The presence of all three major, or two major and four minor, manifestations indicates a high probability of the presence
of neuroleptic malignant syndrome, if supported by clinical history (e.g., not indicative of malignant hyperthermia)

(continued on next page)
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country of residence. Clinical information such as psychiatric diagnosis,
medical or surgical issues, possible offending agent and dose, time to
initiation of NMS after initiation or change in dose of the drug, clin-
ching features of NMS, features suggestive of atypical NMS and the
diagnostic criteria used were also gathered.

2.3. Data analysis

Descriptive analysis was used to analyse the data collected.
Demographic and clinical variables were expressed as simple fre-
quencies and percentages. Inferential statistics were not required. As
the review included only individual case reports, we could not calculate
effect sizes.

3. Results

A total of 20 cases had met the criteria for atypical NMS [21–41].
Profile of cases and details of each case are mentioned in Tables 2 and 3
respectively. The mean age of the cases reported was 43.5 years
(SD=18.34). The highest prevalence of atypical NMS was found to be
in subjects aged 50 years or more (n=9). Majority of patients were
males (n= 14, 70%). 50% cases (n= 10) had medical or surgical issues
associated with them. Hypertension (n=3 each, 15%) and Diabetes
Mellitus (n=2, 10%) were the most common co-morbid medical ill-
nesses. In 1 case (5%), there was a recent history of an operative pro-
cedure.

All cases except one had absence of severe rigidity or absence of
hyperthermia. Absence of rigidity (65%) was the most common atypical
feature followed by absence of hyperthermia/fever (30%) and lastly,
absence of autonomic instability (5%).

Talking about the offending neuroleptics, a significant majority
(n=18, 90%) of cases were exclusively attributable to atypical anti-
psychotics, with Clozapine being the most commonly involved ex-
clusive offending agent (n= 7,35%) followed by Olanzapine

(n= 4,25%). The other offending neuroleptics among cases exclusively
on atypical antipsychotics were Quetiapine, Risperidone, Paliperidone,
Iloperidone and Asenapine. Only 2 (10%) cases were exclusively attri-
butable to be caused by typical antipsychotics. In one case, a combi-
nation of typical and atypical antipsychotics was responsible for the
atypical NMS episode. NMS is found to occur during abrupt change of
antipsychotics without dose titration. [10,12]

The duration of NMS to develop varied from the same day to about
ten years from the initiation of offending agent. About half (n= 10,
50%) the cases in this review had the onset of illness within one week of
initiation, dose change or withdrawal of the respective offending drug.
In 15% cases (n= 3) time to induction was in the 2nd week.

In some cases (n=2, 10%) time to induction varied from two weeks
to one month. One case had time to onset between 30 and 90 days. In
two cases, patient was on antipsychotic for about ten years and in an-
other case for five years. In these three cases, it is not mentioned if there
was any increase or skipping or change of dosage of medication
[23,29,40].

4. Discussion

4.1. Similarities and differences in profile of patients between NMS and
atypical NMS

The patient profile of patients with atypical NMS is similar to those
with NMS in certain aspects. Atypical NMS was found to be more
common in males in our review (Males= 70%). This is in concordance
with existing literature that NMS is more common in males. However,
characteristics such as age, comorbidity profile, offending agent were
found to vary between cases of NMS and atypical NMS. The incidence of
NMS peaked at age 20–25 years as per a recent systematic review. [42]
This is in contrast to our finding of NMS being more common after
50 years of age.

Table 1. (continued)

Sr no Name of criteria Criteria details

5. Sachdev criteria [6] 1.Oral temperature:
Presence of fever in the past 24 h
2. Extrapyramidal symptoms:

• rigidity,

• dysphagia,

• resting tremor
3. Autonomic symptoms:

• Systolic blood pressure rise=30mm above baseline for the subject (or= 150mm if no baseline reading available).

• Diastolic blood pressure=20mm above baseline (or= 100mm if no baseline reading available).

• Tachycardia: heart rate= 30/min above baseline (or= 100 if no baseline reading available).

• Diaphoresis: Profuse sweating not accounted for by ambient temperature or analgesic use to lower temperature.

• Incontinence: Fecal or urinary incontinence not accounted for by altered consciousness or catatonic state

• Tachypnea: Respiratory rate= 15/min above baseline (or= 40/min if baseline not available).

4. Altered mental status
5. Catatonia/movement disorder
6. Laboratory investigations
Elevated creatine kinase level
* Symptoms to be present in 3 or more categories for a definitive diagnosis

6. Gurrera et al. [7] 1. Recent dopamine antagonist exposure, or dopamine agonist withdrawal
2. Hyperthermia
3. Rigidity
4. Mental status alteration
5. Creatine kinase elevation
6. Sympathetic nervous system lability; tachycardia plus tachypnea
7. A negative workup for other causes.
The following critical values for quantitative criteria: hyperthermia, > 100.4 °F or >38.0 °C on at least 2 occasions;
creatine kinase elevation, at least 4 times the upper limit of normal; blood pressure elevation, ≥25% above baseline; blood
pressure fluctuation, ≥20mmHg (diastolic) or ≥25mmHg (systolic) change within 24 h; tachycardia, ≥25% above
baseline; and tachypnea, ≥50% above baseline.
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4.2. What makes atypical NMS atypical: pathophysiology, drugs and doses

Severe rigidity as well as hyperthermia were equally absent in the
cases reviewed in our study. Some of the cases had late appearance of
fever. Rather, prominent autonomic dysfunction and diaphoresis has
been noted among many of the cases. [13] Further, second generation
antipsychotics were the offending agent in majority of cases. These

findings are in stark contrast to the reported cases of typical NMS,
which are known to be more commonly caused by the typical anti-
psychotics.

There are various hypotheses put forward by the researchers about
the pathogenesis of atypical NMS. The most widely held hypothesis is
that atypical antipsychotics by virtue of their action on the serotonergic
system as well as lesser degree of dopaminergic blockade could lead to
lesser motor symptoms. Action on adrenergic and muscarinic receptors
could lead to autonomic dysfunction. [13]

Among the atypical antipsychotics, it is important to note that NMS
caused by Quetiapine was found to have poor outcome and NMS caused
by Clozapine was found to have less severe presentations [13]. Most of
the cases were prescribed dosing regimens as per the standard treat-
ment guidelines. [42]

Another hypothesis is that these atypical presentations could actu-
ally be cases which were picked up early in the prodromal phase or
before a syndromal presentation could occur. This highlights the need
for adopting the spectrum concept of understanding NMS to account for
the atypical presentations of NMS. [43]

4.3. Challenges in diagnosing atypical NMS

Since there is paucity of well-defined validated criteria for atypical
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Fig. 1. PRISMA flow diagram (flow chart of selection of studies).

Table 2
Profile of patients developing atypical NMS (N=20 cases).

Mean age in years 43.5 (SD=)

Male gender 70%
Primary psychiatric diagnosis Frequency (n)
Schizophrenia 10
Other psychosis 1
Schizoaffective disorder 2
Bipolar disorder 4
Mania 1
Depression 1
Not specified/final 1

Other diagnoses Frequency (n)
Medical/surgical comorbidity (n) 10
Post-operative status (n) 1

K. Singhai, et al. General Hospital Psychiatry 60 (2019) 12–19

15



Ta
bl
e
3

St
ud

ie
s
re
po

rt
in
g
at
yp

ic
al

N
M
S.

SN
A
ut
ho

rs
&
pl
ac
e

of
re
po

rt
A
ge
Se
x

D
ia
gn

os
is

M
ed
ic
al
/s
ur
gi
ca
li
ss
ue
s

Po
ss
ib
le

cu
lp
ri
td

ru
g

D
ur
at
io
n
af
te
r
m
ed
ic
at
io
n

in
iti
at
io
n/
ch
an

ge
Cl
in
ch
in
g
fe
at
ur
es

of
at
yp

ic
al

N
M
S

A
ty
pi
ca
lf
ea
tu
re

Cr
ite

ri
a
us
ed

1
Te

o
et

al
.,
20

18
[2
1]

Si
ng

ap
or
e

43 M
Tr
ea
tm

en
t-R

es
is
ta
nt

Sc
hi
zo
ph

re
ni
a

D
M

H
yp

er
te
ns
io
n

Cl
oz
ap
in
e

Q
ue
tia

pi
ne

ov
er
do

se
D
os
e
no

t
m
en
tio

ne
d

Th
e
sa
m
e
da

y
of

th
e

ov
er
do

se
H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
se
ru
m

CK
(3
0,
76

4
IU
/L
),
el
ev
at
ed

tr
an

sa
m
in
as
es

A
bs
en
ce

of
ri
gi
di
ty

N
on

e

2
Le
on

ar
do

et
al
.,

20
17

[2
2]

Co
lu
m
bi
a

55
M

Sc
hi
zo
ph

re
ni
a

–
Cl
oz
ap
in
e
50

0
m
g

Te
n
ye
ar
s

Ri
gi
di
ty
,a

lte
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
CK

(1
2,
44

6
IU
/L
)

A
bs
en
ce

of
hy

pe
rt
he
rm

ia
N
on

e

3
Co

lli
ns

et
al
.,

20
16

[2
3]

U
K

57
M

Sc
hi
zo
ph

re
ni
a
w
ith

al
co
ho

la
bu

se
Py

el
on

ep
hr
iti
s
w
ith

A
RF

Re
du

ct
io
n
of

10
0
m
g
de
po

t
H
al
op

er
id
ol

fr
om

fo
rt
ni
gh

tly
ad

m
in
is
tr
at
io
n
to

on
ce

ev
er
y
th
re
e

w
ee
ks

O
ne

da
y
af
te
r
re
du

ct
io
n

A
lte

re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

in
st
ab
ili
ty
,m

us
cl
e
ri
gi
di
ty

an
d
el
ev
at
ed

CK
(1
2,
06

9
IU
/L
)

A
bs
en
ce

of
hy

pe
rt
he
rm

ia
N
on

e

4
Ch

er
ry

et
al
.,

20
16

[2
4]

A
us
tr
al
ia

67
M

Tr
ea
tm

en
t-R

es
is
ta
nt

Sc
hi
zo
ph

re
ni
a

A
RF

,H
yp

er
te
ns
io
n,

IH
D
,

D
M
,G

ou
t
BP

H
Co

nc
om

ita
nt

Cl
oz
ap
in
e
20

0
m
g
w
ith

Ri
sp
er
id
al

Co
ns
ta

50
m
g
de
po

t
fo
rt
ni
gh

tly

20
da

ys
af
te
r
in
iti
at
io
n
of

Cl
oz
ap
in
e

A
lte

re
d
m
en
ta
ls
ta
tu
s,
hy

pe
rt
he
rm

ia
,

in
co
nt
in
en
ce
,a

ut
on

om
ic

in
st
ab
ili
ty
,

el
ev
at
ed

CK
(8
14

5
IU
/L
),
up

pe
r
lim

b
tr
em

or

A
bs
en
ce

of
ri
gi
di
ty

N
on

e

5
Zh

ao
et

al
.,
20

15
[2
5]

Ch
in
a

63
M

Sc
hi
zo
ph

re
ni
a

PO
D
3
of

lu
ng

re
se
ct
io
n
fo
ra

no
du

le
in

th
e
ri
gh

t
lu
ng

Su
dd

en
di
sc
on

tin
ua

tio
n
(d
ay

of
op

er
at
io
n)

an
d
re
in
st
itu

tio
n
of

O
la
nz
ap
in
e
20

m
g
on

PO
D
1

O
ne

da
y
af
te
rr
ei
ns
tit
ut
io
n

(P
O
D
2)

A
lte

re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

in
st
ab
ili
ty
,m

us
cl
e
ri
gi
di
ty
,e

le
va
te
d
CK

(2
25

0
IU
/L
)

A
bs
en
ce

of
hy

pe
rt
he
rm

ia
N
on

e

6
Ts
en
g
et

al
.,
20

15
[2
6]

Ta
iw

an

41
F

Sc
hi
zo
aff

ec
tiv

e
di
so
rd
er

Cr
os
s
tit
ra
tio

n
of

Cl
oz
ap
in
e
15

0
m
g

w
ith

A
ri
pi
pr
az
ol
e
30

m
g

O
la
nz
ap
in
e
10

m
g
in
je
ct
io
n
on

da
y
10

of
tit
ra
tio

n

D
ay

11
of

tit
ra
tio

n
M
us
cu
la
r
ri
gi
di
ty
,a

ut
on

om
ic

in
st
ab
ili
ty
,

di
ap
ho

re
si
s,
al
te
re
d
m
en
ta
ls
ta
tu
s,

in
co
nt
in
en
ce
,a

cu
te

dy
st
on

ia
,l
eu
ko

cy
to
si
s,

el
ev
at
ed

CP
K
(4
5,
82

4
IU
/L
),
el
ev
at
ed

liv
er

en
zy
m
es

A
bs
en
ce

of
hy

pe
rt
he
rm

ia
Sa
ch
de
va

cr
ite

ri
a

7
Ka

m
is
et

al
.,

20
14

[2
7]

Tu
rk
ey

53
F

Sc
hi
zo
ph

re
ni
a

H
yp

er
lip

id
em

ia
,C

O
PD

Cl
oz
ap
in
e
in
to
xi
ca
tio

n
Pl
as
m
a
cl
oz
ap
in
e
=

14
39

ng
/m

L
N
ot

m
en
tio

ne
d

H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

ch
an

ge
s
(b
lo
od

pr
es
su
re

ab
no

rm
al
iti
es
,d

ia
ph

or
es
is
,u

ri
na

ry
in
co
nt
in
en
ce
)
el
ev
at
ed

CK
(2
15

8
IU
/L
),

Le
uc
oc
yt
os
is

A
bs
en
ce

of
ri
gi
di
ty

N
on

e

8
Sa
ri
ta
s
et

al
.,

20
14

[2
8]

Tu
rk
ey

42
F

Bi
po

la
r
D
is
or
de
r

Su
ba
cu
te

an
te
ro
-p
os
te
ri
or

m
yo

ca
rd
ia
li
nf
ar
ct
io
n

O
la
nz
ap
in
e
10

m
g

Fi
ve

ye
ar
s

H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

ch
an

ge
s
(h
yp

ot
en
si
on

,
ta
ch
yc
ar
di
a
ur
in
ar
y
in
co
nt
in
en
ce
)
el
ev
at
ed

CK
(4
56

0
IU
/L
),
le
uc
oc
yt
os
is

A
bs
en
ce

of
ri
gi
di
ty

N
on

e

9
Pa

ul
et

al
.2

01
0

[2
9]

U
.S

36
F

Bi
po

la
r
di
so
rd
er

Pr
es
um

ed
U
ri
na

ry
Tr
ac
t

In
fe
ct
io
n,

A
ce
ta
m
in
op

he
n
to
xi
ci
ty

?L
ox
ap
in
e
re
ce
nt
ly

ad
de
d
to

Li
th
iu
m
,

Se
rt
ra
lin

e,
Ve

nl
af
ax
in
e,

Bu
pr
op

io
n,

La
m
ot
ri
gi
ne
,a

nd
Tr
az
od

on
e

N
ot

m
en
tio

ne
d

H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
CK

(3
54

,1
60

IU
/L
)

A
bs
en
ce

of
ri
gi
di
ty

N
on

e

10
N
op

ou
lo
us

et
al
.,

20
11

[3
0]

U
SA

31
M

Sc
hi
zo
ph

re
ni
a

Le
ft-
si
de
d
hi
gh

ou
tp
ut

ca
rd
ia
c
fa
ilu

re
Cl
oz
ap
in
e
40

0
m
g/
da

y
D
ay

11
of

Cl
oz
ap
in
e
(D

ay
3
at

40
0
m
g/
da

y)
H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
se
ru
m

CK
(9
55

IU
/L
)

A
bs
en
ce

of
ri
gi
di
ty

Le
ve
ns
on

11
H
al
le

t
al
.,
20

04
[3
1]

U
SA

79 M
N
ot

es
ta
bl
is
he
d

Tr
an

si
en
t
is
ch
em

ic
at
ta
ck
s,

Se
iz
ur
es
,A

lz
he
im

er
de
m
en
tia

,f
ev
er

of
un

kn
ow

n
or
ig
in

O
la
nz
ap
in
e
10

m
g/
da

y
pl
us

4
m
g
ev
er
y

4
h
as

re
qu

ir
ed

N
ot

m
en
tio

ne
d

H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
se
ru
m

CK
(3
82

2
IU
/L
)

A
bs
en
ce

of
ri
gi
di
ty

Ca
ro
ff
an

d
M
an

n

12
A
m
or
e
et

al
.,

19
97

[3
2]

Ita
ly

67
F

Bi
po

la
r
di
so
rd
er

–
Cl
oz
ap
in
e
30

0
m
g/
da

y
D
ay

38
of

Cl
oz
ap
in
e
at

30
0
m
g/
da

y
H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
se
ru
m

CK
(1
98

9
IU
/L
),
Le
uc
oc
yt
os
is
,e

le
va
te
d
SG

O
T,

SG
PT

,a
nd

LD
H

A
bs
en
ce

of
ri
gi
di
ty

N
ot

m
en
tio

ne
d

(c
on

tin
ue

d
on

ne
xt

pa
ge
)

K. Singhai, et al. General Hospital Psychiatry 60 (2019) 12–19

16



Ta
bl
e
3
(c

on
tin

ue
d)

SN
A
ut
ho

rs
&
pl
ac
e

of
re
po

rt
A
ge
Se
x

D
ia
gn

os
is

M
ed
ic
al
/s
ur
gi
ca
li
ss
ue
s

Po
ss
ib
le

cu
lp
ri
td

ru
g

D
ur
at
io
n
af
te
r
m
ed
ic
at
io
n

in
iti
at
io
n/
ch
an

ge
Cl
in
ch
in
g
fe
at
ur
es

of
at
yp

ic
al

N
M
S

A
ty
pi
ca
lf
ea
tu
re

Cr
ite

ri
a
us
ed

13
El
-G
aa
ly

et
al
.,

20
09

[3
3]

Ca
na

da

57
M

M
aj
or

de
pr
es
si
ve

di
so
rd
er

–
Q
ue
tia

pi
ne

10
0
m
g/
da

y
D
ay

8
of

Q
ue
tia

pi
ne

Ri
gi
di
ty
,a

lte
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

flu
ct
ua

tio
n,

el
ev
at
ed

CK
(3
78

1
IU
/L
)

A
bs
en
ce

of
hy

pe
rt
he
rm

ia
D
SM

-IV
-T
R

14
Ra

is
et

al
.,
20

08
[3
4]

U
SA

13
F

Br
ie
fP

sy
ch
ot
ic

di
so
rd
er

H
is
to
ry

of
as
th
m
a

Q
ue
tia

pi
ne

20
0
m
g/
da

y
-O
la
nz
ap
in
e
5
m
g
si
ng

le
do

se
-C
hl
or
pr
om

az
in
e
25

m
g
i.m

si
ng

le
do

se

N
ot

m
en
tio

ne
d

H
yp

er
th
er
m
ia
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

au
to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
CK

(1
10

2
IU
/L
),
tr
an

sa
m
in
as
es
,l
eu
co
cy
to
si
s

A
bs
en
ce

of
ri
gi
di
ty

D
SM

-4

15
Fe
ri
ol
ie

t
al
.,

20
04

[3
5]

Ita
ly

19
M

Sc
hi
zo
aff

ec
tiv

e
di
so
rd
er

–
Cl
oz
ap
in
e
10

00
m
g
an

d
Ve

nl
af
ax
in
e

90
0
m
g

O
n
th
e
da

y
of

co
ns
um

pt
io
n

Fe
ve
r,
al
te
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

flu
ct
ua

tio
n,

el
ev
at
ed

CK
(3
70

2
IU
/L
),

le
uc
oc
yt
os
is

A
bs
en
ce

of
ri
gi
di
ty

N
ot

m
en
tio

ne
d

16
Sp

iv
ak
,A

da
m
s

an
d
Cr
oc
kf
or
d.
,

20
03

[3
6]

Ca
na

da

22
M

Sc
hi
zo
ph

re
ni
a

–
Tw

o
ep
is
od

es
of

at
yp

ic
al

N
M
S

O
ne

at
Cl
oz
ap
in
e
32

5
m
g/
da

y
an

d
ot
he
r
at

H
al
op

er
id
ol

5
m
g/
da

y

O
n
da

y
17

of
Cl
oz
ap
in
e

dr
ug

de
cl
in
ed

by
th
e

pa
tie

nt
,a

nd
on

da
y
18

he
de
ve
lo
pe
d
si
gn

s
of

N
M
S

Th
e
2n

d
ep
is
od

e
on

da
y
5

of
H
al
op

er
id
ol

Fe
ve
r,
al
te
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

flu
ct
ua

tio
n,

ra
is
ed

CK
(1
44

2
IU
/L

w
ith

Cl
oz
ap
in
e
an

d
59

8
IU
/L

w
ith

H
al
op

er
id
ol
)

A
bs
en
ce

of
ri
gi
di
ty

N
ot

m
en
tio

ne
d

17
Sp

al
di
ng

et
al
.,

20
04

[3
7]

U
SA

17
M

Sc
hi
zo
ph

re
ni
a

A
ri
pi
pr
az
ol
e
15

m
g/
da

y
W
ith

in
th
re
e
da

ys
of

in
iti
at
io
n

Ri
gi
di
ty
,a

lte
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
le
ve
ls
of

CK
(7
62

IU
/

L)
,a

sp
ar
ta
te

am
in
ot
ra
ns
fe
ra
se

(4
7
IU
/L
),

al
an

in
e
am

in
ot
ra
ns
fe
ra
se

(4
9
IU
/L
),
an

d
bl
oo

d
ur
ea

ni
tr
og

en
(2
2
m
g/
dL

).

A
bs
en
ce

of
fe
ve
r

Ca
ro
ff
an

d
M
an

n

18
M
is
ia
sz
ek

an
d

Po
tt
er
.,
19

85
[3
8]

U
SA

26
M

M
an

ic
ep
is
od

e
–

H
al
op

er
id
ol

45
m
g/
da

y
2n

d
da

y
of

th
e
hi
ke

of
do

se
Fe
ve
r,
al
te
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

in
st
ab
ili
ty
,e

le
va
te
d
CK

(1
68

3
IU
/L
)

A
bs
en
ce

of
ri
gi
di
ty

N
ot

m
en
tio

ne
d

19
Co

ra
llo

et
al
.,

20
08

[3
9]

A
us
tr
al
ia

50
M

Ch
ro
ni
c
Pa

ra
no

id
Sc
hi
zo
ph

re
ni
a

–
Cl
oz
ap
in
e
60

0
m
g/
da

y
Te

n
ye
ar
s

Fe
ve
r,
al
te
re
d
m
en
ta
ls
ta
tu
s,
au

to
no

m
ic

dy
sf
un

ct
io
n,

el
ev
at
ed

CK
(6
3,
32

8
IU
/L
),

hy
po

na
tr
em

ia
,l
eu
ko

cy
to
si
s

A
bs
en
ce

of
ri
gi
di
ty

D
SM

-4
-T
R

20
D
as

et
al
.,
20

17
[4
0]

In
di
a

32
M

Bi
po

la
r
di
so
rd
er

A
se
na

pi
ne

50
m
g

Th
re
e
da

ys
af
te
r
in
ta
ke

Fe
ve
r,
ri
gi
di
ty
,a

lte
re
d
m
en
ta
ls
ta
tu
s,

el
ev
at
ed

CK
(3
56

0
IU
/L
)

A
bs
en
ce

of
au

to
no

m
ic

di
st
ur
ba
nc
es

N
ot

m
en
tio

ne
d

CK
=

Cr
ea
tin

e
Ki
na

se
;D

SM
=

D
ia
gn

os
tic

an
d
St
at
is
tic

al
M
an

ua
l;
F
=

Fe
m
al
e;

M
=

M
al
e;

U
SA

=
U
ni
te
d
St
at
es

of
A
m
er
ic
a.

D
M

=
D
ia
be
te
s
M
el
lit
us
,C

O
PD

=
Ch

ro
ni
c
ob

st
ru
ct
iv
e
pu

lm
on

ar
y
di
se
as
e,

IH
D
=

Is
ch
ae
m
ic

he
ar
t
di
se
as
e,

BP
H
=
Be

ni
gn

pr
os
ta
tic

hy
pe
rp
la
si
a.

A
RF

=
A
cu
te

re
na

lf
ai
lu
re
,C

VA
=

Ce
re
br
ov

as
cu
la
r
ac
ci
de
nt
,P

O
D
=

Po
st
-o
p
da

y.

K. Singhai, et al. General Hospital Psychiatry 60 (2019) 12–19

17



NMS, the issues of overdiagnosis, as well as underdiagnosis of this en-
tity are a wide area of concern. Many cases may not fulfil the criteria for
the classical form of NMS and yet qualify for atypical NMS. However,
due to lack of a well-defined criteria, such cases maybe given another
diagnostic label. Along similar lines, many other entities such as benign
extrapyramidal symptoms, serotonin syndrome, catatonia, malignant
hyperthermia, infections of the central nervous system, delirium may
mimic the presentation of atypical NMS and hence face the danger of
being labelled the same. [11,20] These diagnostic errors may lead to
the danger of the patient not being properly treated, hence, increasing
the morbidity and mortality.

4.4. Limitations

Our review is bound by certain limitations. Firstly, the search was
limited to articles published in English language only. Secondly, the
search was done on PubMed and Google Scholar due to accessibility
issues. Thirdly, thirteen articles were excluded from the review due to
unavailability of full text articles. Finally, due to the nature of included
literature, quantitative synthesis of data could not be carried out.

4.5. Implication of recognizing atypical NMS

The single most important implication is early identification and
management of atypical presentations of NMS due to higher rates of
morbidity and mortality associated with NMS. [44,45] Also, there are
no reliable figures available on the prevalence of atypical NMS. Further,
as seen in our review, many of the cases had medical comorbidities
which could further complicate the diagnosis. Hence, there is need for
developing criteria which are sensitive to diagnose atypical forms of
NMS as well as for generating epidemiological data about atypical NMS.

5. Conclusion

Atypical NMS is characterized by absence of severe rigidity or hy-
perthermia/late appearance of fever in the presence of other symptoms
of NMS in majority of cases. Atypical NMS is found to be similar to
classical NMS in terms of male predilection. In contrast, it is more
common in the age group of> 50 years of age. Atypical antipsychotics
are more commonly associated with atypical NMS than typical anti-
psychotics. There is a need for development of criteria which are sen-
sitive to diagnose atypical forms of NMS.
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