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Abstract 
 
 
Neuroleptic malignant syndrome (NMS) is a life-threatening condition 
that can occur in patients who require long-term antipsychotic 
therapy, and who therefore must be rechallenged with antipsychotics 
after their NMS episode. Current guidelines are based on limited data 
and recommend that rechallenge be undertaken by titrating from low 
doses of low-potency antipsychotics, after a period of two weeks 
following resolution of symptoms. We present the case of a patient with 
an NMS course complicated by residual catatonia course and a 
literature review with analysis to determine whether time to 
rechallenge, potency of rechallenge drug, and dose of rechallenge drug 
are independent predictors of NMS recurrence in patients. One 
hundred thirteen instances of neuroleptic rechallenge in non-catatonic 
NMS cases and 29 cases of rechallenge in NMS with catatonic features 
were identified through broad Medline and PsycInfo database searches 
and were analyzed by a single reviewer for rechallenge data. Fifty-five 
cases involved female patients, and 87 male patients; patients ranged 
in age from 12 to 86, with a mean of 37. There was no statistically 
significant relationship found between rate of NMS recurrence and 
time elapsed before rechallenge, either for all cases or by subgroup. 
Although the recurrence rate for patients rechallenged with highest-
potency antipsychotics was found to be higher than those rechallenged 
with lowest-potency drugs,the relationship was not significant. The 
maximum antipsychotic dose reached during rechallenge was 
significantly lower among patients with recurrence of NMS than those 
who did not recur, likely due to recurrences early in dose titration. 
There was no statistically significant relationship between starting 
dose and recurrence. Based on our analysis, time between resolution of 
symptoms and rechallenge may have no bearing on risk of recurrence, 
in contrast to current recommendations. Dose of rechallenge drug is 
also unlikely to be an independent predictor of recurrence. Several 
studies, including ours, have shown a statistically insignificant but 
consistent positive relationship between potency of rechallenge drug 
and risk of recurrence.
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Introduction 
 
 Neuroleptic malignant syndrome (NMS) is an uncommon but 
life-threatening complication of antipsychotic pharmacotherapy 
characterized by hyperpyrexia, muscle rigidity, autonomic instability, 
and elevation of serum creatine phosphokinase (CPK). NMS carries a 
mortality rate of 10-20 percent. In many cases, it occurs in patients 
who would benefit from long-term antipsychotic therapy, and who 
therefore must be rechallenged with an antipsychotic after NMS has 
resolved. However, little evidence is available to guide safe 
rechallenge, particularly with second-generation antipsychotics. Based 
on several small studies in the 1980s that demonstrated conflicting 
results1-7, it is generally recommended that rechallenge be undertaken 
with careful monitoring, preferably by titrating from low doses of low-
potency antipsychotics, after a period of 2 weeks following resolution of 
symptoms8-9. 
 The symptoms of NMS generally resolve within two weeks of 
withdrawal of the inducing agent. However, numerous cases of 
residual catatonia following NMS have been reported10-12. The 
relationship between NMS and catatonia has been conceptualized in 
various ways. Recently, Carroll and Lee et al have described NMS as 
an entity with three subtypes: NMS without catatonic features; NMS 
with catatonia preceding NMS development; and NMS followed by 
catatonia13. For those cases in which catatonic features persist after 
the resolution of fever and rigidity, it is unclear when the illness can be 
considered “resolved”, and therefore difficult to interpret the existing 
guidelines on safe reintroduction of antipsychotics. 
 We present a case report describing a patient who suffered a 
prolonged course of NMS with catatonic features and required 
subsequent antipsychotic therapy, followed by a literature review of 
NMS cases with rechallenge information. Data were gathered from 
published NMS case reports to evaluate whether time to rechallenge, 
dose of rechallenge drug, and potency of rechallenge drug were 
independent predictors of NMS recurrence, both in non-catatonic NMS 
and NMS with residual catatonia.  
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Case Report 
 
 Mr. S is a very pleasant 44-year-old man with a history of 
schizophrenia and panic attacks who presented to the emergency 
department after three days of feeling ill with increased auditory 
hallucinations, panic attacks, anxiety, and agitation. His illness had 
been well-controlled on clozapine 100 mg per day for the last four 
months. Due to worsening symptoms the week of presentation, his 
outpatient provider added lorazepam 1 mg twice daily three days prior 
to admission, followed by fluphenazine 5 mg daily and benztropine 
mesylate 1 mg twice daily the day prior to admission. His only other 
outpatient medication was docusate 250 mg twice daily. 
 In the emergency department, he was confused with nonsensical 
speech, tachycardia ranging from 102-122 beats per minute, and 
tachypnea up to 26 breaths per minute. His blood pressure ranged 
from 112/68 to 145/97, and his temperature was 36.9. Physical 
examination, CBC, electrolytes, TSH, CPK, urinalysis, CT head 
without contrast, and chest X-ray were all unremarkable. Urine drug 
screen was positive for benzodiazepines only. Because his tachycardia 
did not resolve with IV fluid administration or lorazepam, and out of 
concern for possible anticholinergic toxicity, he was admitted to 
telemetry for monitoring. CT angiography of the chest was performed 
to rule out pulmonary embolus. Mr. S was continued on benztropine 1 
mg twice daily and fluphenazine 5 mg daily. Notably, clozapine was 
not identified by any of his physicians as a current outpatient 
medication and was not continued. 
 On hospital day two, his temperature rose to 38.6, and he was 
diagnosed with pneumonia based on a nonspecific left upper lobe 
opacity found on CT. He was treated with levofloxacin, albuterol, and 
ipratropium; other non-psychotropic inpatient medications were 
docusate, enoxaparin, and famotidine. Over the next four days, his 
fever, tachycardia, and mental status improved, and discharge was 
planned for hospital day seven. 
 However, on day seven, Mr. S’ mental status declined, and he 
developed slow speech, bilateral involuntary movements, and 
significant cogwheeling in the upper extremities. On day eight, 
psychiatric consultation identified the inadvertent discontinuation of 
clozapine and recommended discontinuation of fluphenazine and 
benztropine out of concern for neuroleptic malignant syndrome. At that 
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time, Mr. S was found to be tachycardic (109), with diaphoresis, 
tremor, bilateral upper extremity cogwheel rigidity and moderate 
lower extremity rigidity. Blood pressure ranged from 117/76 to 
162/104, and his temperature rose to 37.5.  Labs included CPK 857, 
white blood cell count 13.7, AST 86, ALT 100, and CO2 17. He was 
transferred to the intensive care unit and treated with 45 mg IV 
diazepam in seven doses over the next 36 hours with mild relief in 
tremor and rigidity. 
 Over the next several days, Mr. S became increasingly 
somnolent and mute, and was sedated and intubated on hospital day 
13 for increased respiratory secretions and inability to protect his 
airway. Despite treatment with dantrolene and diazepam, his rigidity 
continued to wax and wane, his CPK fluctuated between 589 and 1906, 
his pulse and blood pressure remained labile, and his temperature 
ranged from 37.0 to 37.7. He developed posturing, stupor, and staring, 
and on hospital day 19 he was started on lorazepam 2 mg IV every 4-8 
hours. His tremor and rigidity decreased; he awoke and was able to 
follow commands, and he was extubated on hospital day 21. His CPK 
began to trend down and his temperature dropped below 37. However, 
he demonstrated mutism, posturing, rigidity, immobility, staring, 
withdrawal, and ongoing autonomic instability with a Bush-Francis 
catatonia rating scale score of 14 (out of possible 69 points) performed 
on hospital day 22. 
 His primary team planned to taper lorazepam and pursue 
electroconvulsive therapy for residual catatonia; however, his mental 
status improved over the next several days, and he began talking and 
eating, though slow speech and flat affect persisted. He was 
transferred from the ICU to a medical floor on hospital day 29. His 
rigidity gradually decreased, and he received inpatient physical 
therapy for weakness. His CPK returned to normal (191) on hospital 
day 35.  His lorazepam was tapered and discontinued over the next 
three days, and he was transferred to the psychiatric inpatient unit 
with increasing complaints of auditory hallucinations on hospital day 
39. 
 Although the primary team indicated a resolution of all 
extrapyramidal symptoms, the admitting psychiatrist noted persistent 
cogwheeling on examination. He was restarted on lorazepam 2 mg 
every 6 hours. Over the next four days, he also developed tachycardia 
(114), diaphoresis, and a mild leukocytosis (11.7). Out of concern for 
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residual catatonia or recurrent NMS, his lorazepam was increased to 3 
mg every 6 hours on hospital day 43 and benztropine 1 mg every 8 
hours was added. His cogwheeling, tachycardia, and leukocytosis 
resolved within 24 hours. 
 Over the same time period, Mr. S complained of increasing 
paranoia, auditory hallucinations, and delusions of thought 
broadcasting. He expressed distress about his symptoms and 
repeatedly requested to have his antipsychotic medications restarted; 
however, there was much concern about recurrence given the severity 
of his clinical course. Toxicology recommendations and a literature 
search on neuroleptic rechallenge after NMS suggested a trial two 
weeks after “resolution of NMS symptoms”; however, because of his 
prolonged course, it was unclear how to define “resolution of 
symptoms”. His fever resolved on hospital day 22 and CPK normalized 
on day 35; however, his most recent extrapyramidal signs were noted 
on day 42, and ongoing extrapyramidal symptoms might be masked by 
lorazepam and benztropine. After discussing options with the patient, 
including the possibility of ECT, it was decided to restart 
antipsychotics on hospital day 56, 14 days after cogwheeling was last 
noted.  
 Quetiapine was chosen for rechallenge due to its low potency 
and short half-life. It was started at 25 mg twice daily on day 56 and 
increased in increments of 25 mg per day to 700 mg per day in divided 
doses over the next 30 days. Additionally, divalproex sodium extended 
release 1000 mg every night was started on hospital day 53 and 
increased to 2000 mg every night after 10 days. Mr. S remained on 
lorazepam 3 mg every 6 hours and benztropine 1 mg every 8 hours, 
and levocarnitine 330 mg every 8 hours was added on hospital day 63. 
Physical exam, CPK, and vital signs were carefully monitored with no 
signs of NMS recurrence. Mr. S experienced some improvement in 
symptoms over the month, but had persistent auditory hallucinations 
and delusions of thought broadcasting. Ninety-one days after 
admission, Mr S was transferred to another facility for consideration of 
ECT to address his persistent psychotic symptoms at the request of his 
primary insurance carrier. 
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Method 
 
 Through broad MEDLINE and PsycInfo database searches and 
from reference lists of published literature and review articles on NMS 
over 500 cases of NMS published since 1984 were identified. Each full-
text case report was reviewed by a single investigator for information 
about antipsychotic rechallenge. Included in the final analysis were 
cases that met Levenson criteria for NMS (Table 1)14, which are the 
most inclusive of several proposed sets of diagnostic criteria15-18; these 
criteria were chosen due to the high variability in diagnostic 
parameters reported in the cases. Cases were identified as catatonic or 
non-catatonic based upon the presence or absence of catatonic features 
such as posturing, prolonged mutism, waxy flexibility, refusal of food 
and drink, catalepsy, and immobility described during or following the 
NMS episode. Multiple instances of rechallenge in a single patient 
were treated as separate rechallenge cases. 
 The full text of each case was reviewed to extract data including 
(1) antipsychotic drug, potency, and dose at onset of NMS; (2) 
concurrent psychotropic medications; (3) drug, potency, and initial and 
maximum dose at rechallenge; and (4) time between resolution of 
symptoms and rechallenge. Doses were converted to chlorpromazine 
(CPZ) equivalents as defined by Davis, Woods, Andreasen, and 
others19-23. Analysis of drug potency was based on relative 
chlorpromazine equivalents; drugs with a CPZ equivalent of 2 or less 
(including risperidone and haloperidol) were included in the “highest 
potency” category, and those with a CPZ equivalent 95 or greater, 
(including clozapine, quetiapine, and chlorpromazine), were included 
in the “lowest potency” category. “Resolution of symptoms” was defined 
for the non-catatonic patients as resolution of fever and rigidity and 
return of CPK to normal limits (< 130); for the catatonic patients, it 
was defined as resolution of the persistent catatonic features. The 
time-frame parameters analyzed for rechallenge were based on the 
time frames found to be significant in past studies: 5 days from 
resolution of symptoms5 and 2 weeks from resolution of symptoms2.We 
also included an analysis comparing rechallenge before vs. after 
resolution of symptoms. Recurrence of NMS was defined to include 
both repeat NMS episodes meeting Levenson criteria and milder 
recurrences of NMS signs such as elevations in temperature or CPK.  
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 Continuous variables were reported as means and standard 
errors. Categorical variables were reported as percentages. Categorical 
variables were analyzed using chi-square testing. Continuous variables 
were analyzed using the t-test; when continuous variables were not 
normally distributed, the Wilcoxon rank sum test was used. Logistic 
regression was used to determine independent predictors of 
recurrence. A two-tailed p < 0.05 was considered significant. 
 Due to variability in reporting by case authors, not every 
parameter was available for analysis in each instance; for example, 
some authors report only initial dose of rechallenge drug, some report 
only maximum dose reached over time, and some report both. 
 
 
Results 
 
 One hundred thirteen instances of neuroleptic rechallenge in 
non-catatonic NMS cases and 29 cases of rechallenge in NMS with 
catatonic features were included in our analysis5,11,14,24-104. Fifty-five 
cases involved female patients, and 87 male patients. Diagnoses 
requiring antipsychotic treatment included schizophrenia, acute 
psychosis, bipolar disorder with psychosis, and dementia. Of these 142 
cases, 55 (39%) resulted in recurrence of NMS and 87 resulted in no 
recurrence. The recurrence rate was slightly higher in the non-
catatonic NMS subgroup (45 cases, 40%) than the catatonic subgroup 
(10 cases, 35%). Rates of recurrence for all cases and for catatonic and 
non-catatonic subgroups are summarized in Tables 2-4. 
 There was no statistically significant relationship found between 
rate of NMS recurrence and either of our evaluated parameters for 
time elapsed before rechallenge, either for all cases or by subgroup, 
However, a higher recurrence rate for rechallenges greater than two 
weeks from resolution of symptoms (53%) vs. less than two weeks 
(35%) approached statistical significance with a p value of 0.053. 
Additionally, there was no statistically significant relationship found 
between recurrence rates if antipsychotics were reintroduced before vs. 
after resolution of symptoms.  
 Although the recurrence rate for patients rechallenged with 
highest-potency antipsychotics was found to be higher (43% overall) 
than those rechallenged with lowest-potency drugs (36% overall), the 
relationship was not significant (p = 0.518). An additional chi-square 



12 
 

analysis that evaluated second-generation drugs independently of first-
generation antipsychotics also showed no significant difference. Most 
of the rechallenges we identified were with different antipsychotics 
than those that precipitated the initial NMS episodes; however, we 
identified 24 instances in which patients were rechallenged with the 
same drug. Fourteen of those, seven of which were with clozapine, 
were successful (58%) and did not result in re-emergence of NMS. 
However, there were too few such cases to analyze for significance. 
 Most rechallenge drugs were started at lower doses and 
gradually increased to therapeutic doses. The maximum antipsychotic 
dose reached during rechallenge was significantly lower among 
patients with recurrence of NMS than those who did not recur (p = 
.0026); however, there was no statistically significant relationship 
between starting dose and recurrence. Reported starting doses ranged 
from 11 CPZ equivalents to 800, with a mean of 150 and median of 
100, while maximum doses ranged from 11 to 3000, with a mean of 296 
and median of 210. 
 
 
Discussion 
 
 The overall rate of recurrence found in our analysis is higher 
than rates estimated by previous prospective studies2,4 and is likely not 
representative of the actual recurrence rate upon rechallenge of 
patients after a single NMS episode given our inclusion of multiple 
recurrences in single patients as separate instances. Furthermore, it is 
possible that rechallenge information may be included more often in 
case reports when the rechallenge has been unsuccessful. 
 
Time Frame 
 
 Although several past studies have suggested a significant 
relationship between time frame and likelihood of recurrence, that 
relationship was not borne out by the analysis performed here. Wells5 
reported among 44 patients a 64 percent recurrence rate in 
rechallenges before five days after resolution of symptoms vs. a 30 
percent recurrence rate after five days. In smaller series, Rosebush2 
and Susman and Addonizio6 found that rechallenge before two weeks 
increased risk of recurrence. 
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 While it is possible that our study did not include enough case 
reports to identify a significant trend, our findings suggested that 
recurrence is in fact more likely when rechallenge is undertaken 
greater than two weeks after resolution of symptoms. This may be due 
to our inclusion of several reports of patients in whom initial 
rechallenge was successful, but who then experienced recurrences 
months or years after their initial episode, often in the context of a 
change to a stable antipsychotic regimen. It is also possible that past 
studies may have underestimated the rate of recurrence after the two-
week waiting period due to inadequate follow-up periods. 
 We identified in the literature numerous instances in which 
antipsychotics were re-introduced before the resolution of NMS 
symptoms, most commonly after improvement of fever and rigidity but 
before normalization of laboratory values. We were surprised to find 
that in our analysis, these patients were not at higher risk of 
recurrence than those in whom the recommended waiting period was 
observed. This was the case for both the non-catatonic and catatonic 
subtypes. Again, it is possible that our study was underpowered to find 
a significant trend. Discontinuing the precipitating medication is the 
well-supported mainstay of treatment for NMS, and it therefore 
remains prudent to withhold antipsychotics while fever and rigidity 
persist; however, our data suggest that antipsychotics may be safely 
reintroduced earlier than is generally recommended. 
 
Potency of Rechallenge Drug 
 
 Our findings, although statistically insignificant, were 
consistent with past literature reviews suggesting a higher risk of 
recurrence with higher-potency antipsychotics. Rosebush et al2 found a 
similar insignificant relationship in their prospective series, and 
literature reviews by Addonizio et al1, Shalev and Munitz3 both 
suggested higher rates of recurrence with haloperidol vs. 
chlorpromazine or thioridazine. Analyses by Caroff and Mann7 and 
Gelenberg4 have similar results. Unlike the older studies, our analysis 
included second-generation antipsychotics, including multiple 
instances of rechallenge with quetiapine, clozapine, olanzapine, and 
risperidone. Given the low rate of extrapyramidal symptoms 
experienced with the low-potency second-generation antipsychotics 
relative to chlorpromazine, we generally recommend choosing a lower-
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potency second-generation drug for rechallenge. However, given that 
numerous studies have failed to show a significant relationship 
between potency and recurrence risk, individual cases may warrant 
other choices. For example, if a patient were stable on a higher-potency 
medication before an acute change that precipitated NMS, it may be 
reasonable to consider gradually resuming that stable regimen. 
 
Dose of Rechallenge Drug 
 
 The significant inverse relationship found between maximum 
dose and risk of rechallenge can be explained by the fact that NMS 
recurred at subtherapeutic doses in many patients, and antipsychotics 
were discontinued early in the dose titration. Patients who were 
successfully rechallenged were able to have their doses increased 
further to therapeutic levels. 
 The lack of significant relationship between starting dose and 
recurrence risk is consistent with findings from past studies2. We 
encountered one case report in which a patient was successfully 
rechallenged with a very low dose of a drug that had triggered NMS 
multiple times in the past at higher doses; however, starting dose did 
not predict recurrence in any of our analyses. Antipsychotic drugs 
should always be started at low doses and increased to the lowest 
possible therapeutic dose to minimize side effects, but there do not 
appear to be special considerations for most NMS patients. 
 Medication dose was a difficult variable to standardize, given 
the existence of several formulas for calculating chlorpromazine 
equivalence and the fact that each medication has a unique 
mechanism of action, half-life, and side effect profile. These 
characteristics should also be taken into account when choosing the 
appropriate rechallenge medication for an individual patient. 
 
Residual Catatonia 
 
 Although the conceptualization of NMS as an entity with 
catatonic and non-catatonic subtypes was consistent with the types of 
cases encountered during our broad literature search, none of the 
variables evaluated in this study were significantly different in 
patients with catatonic features. However, as we reviewed the cases 
with an eye toward differentiating subtypes, we believe there may be 
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other variables that may differ significantly between the subtypes, 
particularly in the area of treatment. As Lee105 has suggested, this is 
an area that deserves further exploration. 
 
 
Limitations of the Study 
 
 The data for this study was gathered and coded by a single 
researcher, which risks introducing that researcher’s bias in choosing 
which cases to include. This is especially true with regard to 
evaluating the presence of catatonic features, which were often poorly 
described in case studies. 
 In addition to the variables analyzed here, there were many 
other factors that could contribute to recurrence risk and confound our 
findings, including the patient’s diagnosis, history of antipsychotic use, 
NMS recurrence history, and use of other psychotropic medications. 
Electroconvulsive therapy was used successfully to resolve residual 
symptoms in a majority of the catatonic patients before the 
reintroduction of antipsychotics, and may also have impacted 
recurrence risk. 
 In order to maximize the power of the analysis, we chose to 
include multiple instances of rechallenge in a single patient as 
separate cases. It has been proposed that individual predisposition 
may play a role in recurrence risk8, and therefore may be a 
confounding factor in our analysis. However, most of these patients 
were ultimately rechallenge successfully, potentially contributing 
relevant information about ideal rechallenge circumstances. 
Furthermore, clinicians encountering NMS may not know whether a 
patient has had an episode in the past, and a study sample that 
includes high-risk patients is more likely to apply to clinical practice.  

We used a broad definition of NMS in choosing our cases, and 
although cases were reviewed carefully, it is possible that individual 
cases may have been misdiagnosed by the authors.  
 The case reports included varied greatly in terms of level of 
detail and length of follow-up, and therefore the data is inherently 
subject to error. A larger, prospective study including NMS data from 
multiple hospitals, along with long-term follow-up, would allow for 
continued improvement of our understanding of NMS recurrence. 
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Revisiting Mr. S 
 
 Mr. S had been stable on clozapine for several months before the 
addition of fluphenazine and subsequent inadvertent discontinuation 
of clozapine. Using the existing guidelines for rechallenge, we chose to 
restart him on quetiapine at low doses, which was ineffective at 
controlling his psychotic symptoms. This is not surprising, given that 
clozapine is generally prescribed when a patient has failed extensive 
trials of several other medications. Furthermore, more than two weeks 
elapsed after he began complaining of hallucinations before 
antipsychotics were reintroduced. 
 While Mr. S had a severe and prolonged course of NMS 
complicated by residual catatonia, the findings from our analysis 
suggest that we might safely have restarted him much sooner, used 
clozapine instead of quetiapine, and increased his does to therapeutic 
levels more quickly, potentially providing him with greater relief from 
his psychotic symptoms. Notably, we encountered three other cases in 
which NMS was precipitated by a change in medication regimen that 
included withdrawal of clozapine31,77,79; in two of these cases, 
rechallenge with clozapine was successful, and in the third, 
rechallenge with risperidone was successful.  
 
 
Conclusions 
 
 NMS is a syndrome whose onset is difficult to predict and which 
may recur; however, many patients are successfully restarted on 
antipsychotic medication. Based on our analysis, time between 
resolution of symptoms and rechallenge may have no bearing on risk of 
recurrence, in contrast to current recommendations. Dose of 
rechallenge drug is also unlikely to be an independent predictor of 
recurrence. Several studies, including ours, have shown a statistically 
insignificant but consistent positive relationship between potency of 
rechallenge drug and risk of recurrence. Clinicians should consider the 
severity of patient symptoms and the patient’s past responses to 
different medications when choosing the appropriate time and drug for 
rechallenge, and always reintroduce antipsychotics with careful 
monitoring of vital signs and laboratory values. Further study of 
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recurrence risk, as well as NMS with catatonic features, will improve 
our ability to make the best choices for our patients.  
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Table 1. Levenson criteria for neuroleptic malignant syndrome. 
 

Major Criteria Minor Criteria 
Fever Tachycardia 
Rigidity Abnormal blood pressure 
Elevated CPK Tachypnea 
  Altered consciousness 
  Diaphoresis 
  Leukocytosis 

All three major criteria or two major plus four minor were considered positive for NMS in this study. 
 
 
 

Table 2. Risk of recurrence by time to rechallenge. 
 

  N Recurrence 
No 

Recurrence 
 p 

value 
ALL CASES         

Before sx resolved 25 10 (40%) 15 (60%)   
After sx resolved 101 43 (43%) 58 (57%) 0.815 
< 5 days after sx resolved 42 15 (36%) 27 (64%)   
> 5 days after sx resolved 59 30 (51%) 29 (49%) 0.132 
< 2 wks after sx resolved 58 20 (35%) 38 (65%)   
> 2 wks after sx resolved 49 26 (53%) 23 (47%) 0.053 

NON-CATATONIC CASES         
Before sx resolved 17 7 (41%) 10 (59%)   
After sx resolved 80 36 (45%) 44 (55%) 0.773 
< 5 days after sx resolved 31 12 (39%) 19 (61%)   
> 5 days after sx resolved 48 23 (48%) 25 (52%) 0.42 
< 2 wks after sx resolved 44 16 (36%) 28 (64%)   
> 2 wks after sx resolved 41 21 (51%) 20 (49%) 0.167 

CATATONIC CASES         
Before sx resolved 8 3 (62%) 5 (38%)   
After sx resolved 21 7 (33%) 14 (67%) 0.833 
< 5 days after sx resolved 11 3 (27%) 8 (73%)   
> 5 days after sx resolved 11 7 (64%) 4 (36%) 0.083 
< 2 wks after sx resolved 14 4 (29%) 10 (71%)   
> 2 wks after sx resolved 8 5 (63%) 3 (37%) 0.119 

Percentages reflect number of recurrences or non-recurrences per total number assessed in each group (N).  
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Table 3. Risk of recurrence by potency of rechallenge drug. 
 

  N Recurrence 
No 

Recurrence 
 p 

value 
ALL CASES         

Highest Potency 23 10 (43%) 13 (56%)   
Lowest Potency 75 27 (36%) 48 (64%) 0.518 

NON-CATATONIC CASES         
Highest Potency 17 7 (41%) 10 (59%)   
Lowest Potency 65 23 (35%) 42 (65%) 0.659 

CATATONIC CASES         
Highest Potency 6 3 (50%) 3 (50%)   
Lowest Potency 10 4 (40%) 6 (60%) 0.696 

Percentages reflect number of recurrences or non-recurrences per total number assessed in 
 each group (N).  

 
 
 

Table 4. Risk of recurrence by dose of rechallenge drug. 
 

  Recurrence No Recurrence 
p 

value 
ALL CASES Mean St Err Mean St Err   

Starting Dose 115.8 28.4 156.1 25.2 0.292 
Maximum Dose 174.0 52.4 388.0 45.5  0.0026 

NON-CATATONIC CASES Mean St Err Mean St Err   
Starting Dose 124.9 33.1 169.7 31.4 0.331 
Maximum Dose 173.8 63.0 412.1 55.4 0.006 

CATATONIC CASES Mean St Err Mean St Err   
Starting Dose 56.5 31.0 112.4 20.7 0.162 
Maximum Dose 172.9 81.6 307.0 67.9 0.221 

All doses are given in chlorpromazine equivalents. 
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