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This article has been designated for CE contact hour(s). The evaluation tests your knowledge of the following objectives:
1. Describe 2 different agents used in the management of paroxysmal sympathetic hyperactivity.
2. Analyze current literature addressing paroxysmal sympathetic hyperactivity management.
3. Discuss 2 pros and cons to each agent that can be used in management of paroxysmal sympathetic hyperactivity.
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Background  Paroxysmal sympathetic hyperactivity, which affects up to 10% of all acquired brain injury 
survivors, is characterized by elevated heart rate, blood pressure, respiratory rate, and temperature; dia-
phoresis; and increased posturing. Pharmacological agents that have been studied in the management of 
this disorder include opiates, g-aminobutyric acid agents, dopaminergic agents, and b blockers. Although 
paroxysmal sympathetic hyperactivity is a relatively common complication after acquired brain injury, 
there is a paucity of recommendations or comparisons of agents for the management of this disorder. 
Objective  To evaluate all relevant literature on pharmacological therapies used to manage patients with 
paroxysmal sympathetic hyperactivity to help elucidate possible best practices.
Methods  Of the 27 studies evaluated for inclusion, 10 studies received full review: 4 retrospective cohort 
studies, 5 single case studies, and 1 case series. 
Results  Monotherapy is usually not effective in the management of paroxysmal sympathetic hyperactiv-
ity and multiple agents with different mechanisms of action should be considered. a2-Agonists such as 
dexmedetomidine may hold some slight clinical efficacy over agents like propofol, and with respect to 
oral medications, propranolol might convey some slight advantage compared to others. However, with 
the limited data available, these results must be interpreted with caution.
Conclusions  As the treatment of paroxysmal sympathetic hyperactivity is reactive to symptomatic evo-
lution over time, critical care nurses play a vital role in the monitoring and treatment of these patients. 
Limited data exist on the management of paroxysmal sympathetic hyperactivity and larger robust data 
sets are needed to guide decision-making. (Critical Care Nurse. 2020;40[3]:e9-e16)
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Episodic sympathetic hyperactivity following 
traumatic brain injury (TBI) has been described 
in the literature as early as the 1950s.1 Previ-

ously described by several terms such as sympathetic 
storming, autonomic storming, and dysautonomia, the 
nomenclature has since been revised to paroxysmal sym-
pathetic hyperactivity (PSH) disorder.2 This disorder 
affects up to 10% of all TBI survivors.3 Along with 
increased morbidity, PSH disorder is associated with 
higher health care costs and longer hospitalizations.3-5 

Although there are several theories regarding the 
mechanisms of PSH, the pathophysiology is not well 
delineated and remains an area of ongoing research.3 
The disorder is characterized by a constellation of non-
specific symptoms including tachycardia, hypertension, 
tachypnea, pyrexia, diaphoresis, and increased posturing 
(Figure 1). Paroxysmal sympathetic hyperactivity was 
considered to be a diagnosis of exclusion until Baguley’s 
11-point probabilistic diagnostic scale, the PSH-Assessment 
Measure (PSH-AM), was published in 2014. The PSH-AM 
includes both a Diagnosis Likelihood Tool and Clinical 
Feature Scale and aids in the diagnosis of PSH when con-
fronted with these nonspecific symptoms.2 

With a solidified nomenclature and diagnostic crite-
ria, this condition has the potential to be treated more 
effectively to decrease morbidity associated with second-
ary brain damage. Presently, treatment strategies for PSH 
are focused on symptomatic management and include 
opiates, g-aminobutyric acid–mediated agents, dopami-
nergic agents, and b blockers. Although PSH is a relatively 

common complication after TBI, a paucity of recommen-
dations or head-to-head comparisons of agents for the 
management of PSH exists. This review aimed to evalu-
ate all relevant literature to help elucidate possible best 
practices with the limited data that exist.

Methods
A systematic literature search of MEDLINE was con-

ducted from 1970 to February 14, 2018, using the search 
terms traumatic brain injury, sympathetic storming, parox-
ysmal sympathetic hyperactivity disorder, storming, and epi-
sodic sympathetic hyperactivity to identify suitable studies. 
Only articles in the English language were considered. 
Figure 2 shows the PRISMA (Preferred Reporting Items 
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Figure 1  Clinical features of paroxysmal sym-
pathetic hyperactivity.
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Figure 2  PRISMA diagram.
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With a solidified nomenclature and 
diagnostic criteria, PSH has the  
potential to be treated more effectively 
to decrease morbidity associated with 
secondary brain damage.

for Systematic Reviews and Meta-Analyses) diagram of 
studies included and excluded from review. Articles were 
included for review if they were in the English language, 
were not a previous review article, described therapies in 
actual clinical cases, and were full texts (abstracts were 
excluded from review). Two independent reviewers iden-
tified relevant articles and graded them for inclusion. If 
there was disagreement between the 2 reviewers regard-
ing article inclusion, a third independent reviewer made 
the final decision. Because of the large heterogeneity 
among the studies, a meta-analysis was considered futile 
and therefore not performed.  

Literature Evaluation 
A total of 27 studies were evaluated for inclusion, 

with 10 studies ultimately receiving full review. Among 
the nearly 600 patients evaluated in the 10 studies, 99.1% 
had TBI as their primary diagnosis, 0.56% had stroke 
listed as the primary diagnosis, and 0.34% had anoxic 
injury listed as the primary insult. There were 4 retro-
spective cohort studies included in the final analysis, 
which comprised the majority of the patients analyzed 
(> 99%), 5 single case studies, and 1 case series. 

Retrospective Studies 
In a retrospective cohort study by Pozzi et al,6 chil-

dren and adolescents with acquired brain injury of 
various etiology who had at least 1 PSH episode for 7 
consecutive days were evaluated and compared to con-
trols admitted during the same time frame who did not 
experience signs of PSH. A total of 407 patients were 
included: 26 patients who experienced an episode of 
PSH and 381 controls. Statistically significantly greater 
numbers of patients with PSH versus controls scored 
more than 21 on the Disability Rating Scale (17/26, 
70.8% vs 118/381, 34.4%; P = .001) and experienced 
higher incidence of death (5/26, 19.2% vs 8/381, 2.1%; 
P < .001). Only medications specifically administered 
to patients as needed for acute PSH symptoms were 
recorded, and the decision on which drugs and doses 
to administer was left to the discretion of each treating 
physician. Acetaminophen was the most frequently 
administered medication (140 administrations), but 
did not have significantly superior effects versus control 
(odds ratio [OR] 0.98, 95% CI 0.53-1.82) with regard to 
reduction of symptoms. The administration of clonaze-
pam and lorazepam had large effect sizes with ORs 

greater than 2 with respect to symptom cessation; however, 
these failed to reach statistical significance. Hydroxyzine 
was the only medication that demonstrated statistically 
significant benefit versus controls in reduction in overall 
symptoms of PSH (OR 2.88, 95% CI 1.01-8.25). The authors 
concluded that PSH episodes cannot be controlled by 
analgesia alone and may require additional abortive medi-
cations such as benzodiazepines and hydroxyzine.

The study by Pozzi et al6 highlights the need for mul-
timodal treatment to control PSH symptoms, as single 
classes of medications may not effectively abate PSH 
symptoms. Critical care nurses should be cognizant of 
the adjunctive medications available when caring for 
patients with acquired brain injury and request medica-
tions with different mechanisms of action when caring 
for patients who display PSH symptoms. 

In a retrospective cohort study, Peng et al7 examined 
the efficacy of dexmedetomidine versus propofol for PSH 
symptom relief. The investigation included 72 patients 
(32 patients in dexmedetomidine cohort, 40 patients in 
propofol cohort) who all experienced a TBI and required 
neurosurgical intervention. Patients in the dexmedetomi-
dine group received a loading dose of 1 µg/kg and a main-
tenance dose of 0.3 to 0.6 µg/kg per hour as needed, 
whereas patients in the propofol group received a con-
tinuous intravenous (IV) infusion of 0.3 to 4 mg/kg per 
hour that was adjusted according to sedation scores (not 
to exceed 4 mg/kg per hour). Although patients in both 
groups showed an acute response to the medications, 
the dexmedetomidine group was superior to propofol in 
controlling several characteristics of PSH. Mean (SD) 
time to paroxysmal hypertension resolution (29.03 [8.86] 
minutes vs 
42.0 [14.77] 
minutes; 
P < .01), time 
to paroxys-
mal hyper-
myotonia 
remission (3.97 [1.73] minutes vs 5.56 [1.51] minutes; 
P < .01), paroxysmal hypermyotonia remission rate 
(61.22% [10.8%] vs 41.52% [14.15%]; P < .01), paroxysmal 
hypermyotonia duration (9.31 [2.66] days vs 13.05 [4.19] 
days; P < .01), time for body temperature to return to 
normal (10.62 [4.14] days vs 15.31 [4.58] days; P < .01), 
time for heart rate to return to normal (11.34 [3.90] days 
vs 15.72 [4.10] days; P < .01), and time for respiration 

D
ow

nloaded from
 http://aacn-az.silverchair.com

/ccnonline/article-pdf/40/3/e9/127814/e9.pdf by guest on 09 April 2024



e12  CriticalCareNurse  Vol 40, No. 3, JUNE 2020	 www.ccnonline.org

Dexmedetomidine and propofol 
both have multimodal mechanisms 
of action that are helpful in the  
management of PSH.

rate to return to normal (7.00 [1.74] days vs 15.32 [5.87] 
days; P < .01) were all statistically in favor of the dexme-
detomidine group. Additionally, dexmedetomidine was 
superior to propofol in decreasing time from drug admin-
istration to complete remission, defined as absence of 
PSH symptoms for 5 consecutive days (mean 9.31 [2.66] 
days vs 13.05 [4.19] days; P ≤ .01). Although dexmedeto-
midine was shown to be superior to propofol at controlling 
the aforementioned symptoms, logistical regression 
analysis of factors relating to recurrence suggested that 
dexmedetomidine does not protect against recurrence 
of PSH (OR 0.878, 95% CI 0.248-3.107; P = .84).  

Dexmedetomidine and propofol both have multimodal 
mechanisms of action that are helpful in the management 
of PSH. The Peng et al7 study is one of the few studies to 
provide a direct comparison of these agents. Because of 
the small sample size, definitive conclusions cannot be 
drawn from these results; however, given the available 
evidence it would be reasonable to use dexmedetomi-
dine for management of PSH symptoms over propofol.

Tang et al8 evaluated the prevention of PSH using 
various sedatives in a retrospective study, which included 
90 adult patients with a severe TBI requiring neurosurgi-
cal intervention. Patients who received dexmedetomidine 
(continuous infusion of 0.8 µg/kg over 10 min followed 
by 0.25-0.75 µg/kg per hour) were compared to patients 
in a control group, who received either propofol (2 mg/
kg per hour) or midazolam (0.1 mg/kg per hour). With-
drawal of sedation was initiated on day 5 in both groups. 
Patients were assessed for probability of developing PSH 
using the PSH-AM score, and therapeutic efficacy was 

assessed by hos-
pital length of 
stay and the 
Glasgow Out-
comes Score 
(GOS). Authors 

found a statistically significant difference in the number 
of “unlikely” PSH diagnoses in the dexmedetomidine 
group versus the control group (42 vs 25; P = .03); a 
trend suggesting a difference in the number of “proba-
ble” PSH diagnoses in the dexmedetomidine group ver-
sus the control group (3 vs 8; P = .06); and a statistically 
significant difference in the mean (SD) PSH-AM scores 
of patients with “probable” diagnoses (18.33 [1.53] vs 
22.63 [2.97]; P = .04). Overall, the mean (SD) PSH-AM 
score was lower in the dexmedetomidine group versus 

the control group (5.26 [4.66] vs 8.58 [8.09]; P = .02); 
however, there was no statistically significant difference 
between mean (SD) intensive care unit length of stay (15.70 
[13.07] days vs 20.65 [16.74] days; P = .12), hospital length 
of stay (23.50 [16.58] days vs 28.53 [20.28] days; P = .17), 
days of sedation (5.46 [2.82] vs 6.08 [2.95]; P = .32), GOS 
at discharge (3.00 [1.28] vs 2.75 [1.15]; P = .34), or after 
3 months (3.42 [1.47] vs 3.05 [1.43]; P = .23). Symptom-
atic management of PSH was carried out as needed, 
although this study focused on sedatives in the preven-
tion of PSH. 

The data from the Tang et al8 study suggest that admin-
istration of dexmedetomidine for sedation confers a lower 
risk of PSH development compared to administration of 
propofol or midazolam in patients with severe TBI requir-
ing surgery, although neither medication was superior 
regarding hospital length of stay or functional outcomes. 
These results must be interpreted with caution given the 
lack of randomization, small sample size, and use of GOS 
as an outcome measure for PSH. Nonetheless, these data 
must be considered given the paucity of information 
regarding the use of pharmaceuticals for the prevention 
of PSH.

In a retrospective cohort study by Pozzi et al,9 23 pedi-
atric patients with postacute TBI injuries were assessed 
for PSH and remission of symptoms following medica-
tion administration. Only patients who exhibited at least 
1 PSH episode per day for 7 consecutive days in the 
absence of possible alternative causes were included in 
the study. Numerous medications were administered 
because of the high variability in PSH symptoms, but 
only medications administered to at least 5 patients 
were included in the analysis. By nonparametric correla-
tion, remission was found to be correlated with conser-
vative doses of propranolol (r = 0.072; P = .02), baclofen 
(r = 0.094; P = .002), and diazepam (r = 0.185; P < .001). 
Of these medications, a logistic regression model was 
used to test if any individual therapy predicted remis-
sion. Remission was found to be more probable with 
higher propranolol doses (OR 1.22, 95% CI 1.04-1.42; 
P < .01) and diazepam doses (OR 8.89, 95% CI 3.37-
23.44; P < .001); however, neither of these medications 
was administered at the maximum dosage. The authors 
postulated that the beneficial effects from lower sched-
uled doses of diazepam (around 0.1 mg/kg) were due 
to myorelaxant and anxiolytic properties that are less 
prone to developing tolerance.9 Propranolol doses were 
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also maintained at lower concentrations (up to 2.5 mg/
kg) because of the profound hypotension and bradycar-
dia induced at higher doses. There were no significant 
correlations between baclofen, niaprazine, clonaze-
pam, or phenobarbital doses and PSH remission. The 
analysis was aimed at detecting dosage changes from 
nonremission to remission; therefore, a lack of signifi-
cance indicates that similar doses were used in both 
states of recovery and should not be equated with a 
lack of efficacy.9

Although Pozzi et al9 did not find robust data because 
of the limited sample size, they did demonstrate that 
moderate dosing strategies might be beneficial in patients 
with TBI who experience PSH. Maximum doses were not 
needed to achieve remission and these dosing strategies 
conveyed a wide therapeutic index without significant 
adverse events. Given these data and the role of critical 
care nurses in the evaluation of PSH symptoms and med-
ication side effects, nurses are in the ideal position to 
recommend more conservative dosing or alternative med-
ications when observed side effects outweigh therapeutic 
benefit for any given patient. 

Case Series
In a case series by Baguley et al,4 the management 

of PSH symptoms with gabapentin was described in 6 
patients. All patients were men in their late teens or 
early 20s with severe TBI who had received several dif-
ferent medications in attempts to improve symptomatic 
control. In 4 of the described cases, reduced spasticity, 
posturing, and presumed neuropathic pain was attributed 
to the introduction of gabapentin earlier in the course of 
treatment. The mechanism of gabapentin in this setting 
is not fully understood. The authors suggested these 
effects may be attributed to a reduction in neuropathic 
pain.4 Alternatively, gabapentin may be involved in con-
trolling afferent stimuli by increasing activation of 
inhibitory pathways within the spinal cord.4 For patients 
displaying severe ongoing posturing, gabapentin may 
be considered early in the treatment regimen.    

Case Reports
In a case report by Liu et al,10 a 27-year-old Hispanic 

man with subarachnoid hemorrhage was placed on the 
institution’s hypothermia protocol with paralytics. After 
rewarming, the patient started exhibiting signs of PSH 
including hypertension, tachycardia, and fluctuations in 

temperature. Intravenous labetalol 10 mg was given 
twice, but the patient continued to experience symptoms. 
Intravenous labetalol as needed, bromocriptine as needed, 
dexmedetomidine, fentanyl, and midazolam were admin-
istered for symptomatic management; however, this 
combination of medications did not attenuate symp-
toms. Propranolol 10 mg twice a day was added to the 
regimen, bromocriptine was adjusted to 5 mg 3 times a 
day, and IV 
labetalol was 
continued as 
needed. At 
this time, the 
patient was transferred to an intermediate care unit with 
minimal neurological and vital checks. After sustained 
symptomatic resolution, propranolol and bromocriptine 
were reserved for as-needed usage, and eventually were 
discontinued. The authors concluded that scheduled 
doses of bromocriptine and propranolol were superior 
to as-needed doses regarding resolution of PSH symp-
toms.10 This case again highlights the importance of 
multimodal therapies in the management of PSH because 
monotherapy, although not studied in a causative fash-
ion, has been shown less effective than multiple agents 
in the limited data available.10 

Lemke11 reported a case involving a 24-year-old man 
who was in an unrestrained motor vehicle accident; he 
developed a subsequent subdural hematoma and began 
experiencing PSH symptoms after having a neurosurgi-
cal evaluation. Caregivers initiated administration of IV 
fentanyl 25 to 50 µg/h as needed (1300 µg/24 h) and IV 
midazolam 2 to 4 mg/hour (35 mg/24 h), which achieved 
adequate control of PSH symptoms. On day 4 of admis-
sion, metoprolol 12.5 mg twice a day and clonidine 0.1 
mg twice a day were initiated to further control symp-
toms. By day 6, phenytoin was initiated for potential 
nonconvulsive seizures, clonidine dosing was increased 
to 0.1 mg 3 times per day, and oxycodone 5 to 10 mg 
every 4 hours as needed was added. On day 8, the patient 
was weaned off of mechanical ventilation and ultimately 
extubated. After transfer of the patient from the inten-
sive care unit to the general neurological unit, he experi-
enced a prolonged storming episode, which was abated 
with administration of acetaminophen, supplemental 
oxycodone, and morphine 10 mg intramuscularly. By 
recommendation of the rehabilitation facility, bromocrip-
tine 10 mg was scheduled every 8 hours, metoprolol was 

For patients displaying severe ongoing 
posturing, gabapentin may be consid-
ered early in the treatment regimen.
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Initiating IV morphine in patients who 
are refractory to nonselective b blockers, 
a2-agonists, or benzodiazepines could 
be an efficacious method of attenuating 
acute PSH episodes.

discontinued, and propranolol 20 mg twice a day was 
initiated. On day 13, the propranolol dose was increased 
to 20 mg 3 times a day. By day 21, storming episodes 
had stabilized and medications were slowly weaned. 
This report demonstrates the transient nature of PSH 
episodes and the need for continuous reassessment of 
medication choice and dosing on the basis of frequent 
evaluations of PSH symptoms. Again, critical care nurses 
are in an ideal position to assess the treatment effects 
and side effects of medications administered for PSH 
symptoms and to subsequently suggest modifications 
to the treatment regimen, if needed. 

In a case report by Raithel et al,12 a 9-year-old African 
American boy was hospitalized for hypoxic brain injury, 
resulting from pulseless arrest lasting longer than 10 min-
utes. The patient received fentanyl and midazolam con-
tinuous infusions while intubated; these medications 
were then weaned over the next 2 to 3 days. On day 4 of 
admission, the patient started experiencing signs of PSH, 
which were attributed to opiate and benzodiazepine 
withdrawal at the time, and therefore fentanyl and mid-
azolam continuous infusions were restarted. On hospital 
day 5, severe cerebral edema was noted on imaging. Sev-
eral interventions to decrease intracranial pressure were 
instituted, including hyperventilation and administration 
of hypertonic saline, mannitol, and vecuronium; however, 
symptoms worsened as cerebral edema resolved. The 
patient received clonidine 0.1 mg twice a day and loraze-

pam 1 mg as 
needed for 
developing 
PSH epi-
sodes. With 
increasing 
number and 

duration of PSH episodes, clonidine was increased to 0.2 
mg 3 times a day, but eventually discontinued because 
of bradycardia. To control symptoms, caregivers initi-
ated administration of propranolol 5 mg every 8 hours, 
clonazepam 0.5 mg every 8 hours, and baclofen 5 mg 
twice a day. The patient’s episodes did not subside until 
morphine 2.5 mg IV as needed was initiated. The patient 
was discharged receiving propranolol 10 mg in the morn-
ing, 5 mg in the afternoon, and 10 mg at night; baclofen 
20 mg every 8 hours; clonazepam 0.5 mg every 8 hours; 
and morphine 15 mg as needed. The authors concluded 
that in this case, lorazepam and labetalol were ineffective 

at aborting acute PSH episodes. Propranolol and cloni-
dine both reduced the frequency and severity of episodes 
but resulted in occasional bradycardia between episodes. 
Baclofen was found to be efficacious at preventing epi-
sodes, and clonazepam assisted in preventing autonomic 
storms. The authors suggested initiating IV morphine in 
patients who are refractory to nonselective b blockers, 
a2-agonists, or benzodiazepines as an efficacious method 
of attenuating acute PSH episodes.

Siefferman and Lai13 describe a 41-year-old man with 
right middle cerebral ischemic stroke, who during his 
course of recovery began experiencing symptoms of PSH. 
The patient’s PSH-AM score totaled 13, which translates 
to a “possible” diagnosis of PSH, and he subsequently 
received propranolol 10 mg twice daily (later increased 
to 10 mg 3 times a day when symptoms returned). After 
increasing the dose of propranolol, the patient’s PSH 
symptoms were alleviated within 1 day. Propranolol was 
later discontinued, and several PSH symptoms returned; 
therefore, propranolol was restarted and continued for 
symptomatic relief. The authors concluded that sched-
uled propranolol successfully alleviated PSH symptoms.13 
Propranolol’s exact mechanism for cessation of PSH 
symptoms is not fully understood. The drug’s lipophilic-
ity may enable it to freely cross the blood-brain barrier 
and blunt the neuronal responses that contribute to 
PSH symptoms.14

A report by May et al15 describes the case of a 15-year-
old white boy who sustained multiple intra-abdominal 
injuries from an all-terrain vehicle rollover. On hospital 
day 40 in the operating room, the patient appeared to 
seize, followed by pulseless ventricular tachycardia 
requiring advanced cardiac life support. Because of the 
prolonged events, the patient was thought to have devel-
oped an anoxic brain injury. Providers administered 1 
dose of lorazepam 2 mg and fosphenytoin 20 mg/kg for 
the patient’s seizure activity and then a midazolam con-
tinuous infusion and fentanyl continuous infusion. Con-
tinuous electroencephalogram (EEG) showed no seizure 
activity, so the midazolam continuous infusion was dis-
continued. The next day, the patient developed tachycar-
dia, fever, posturing, and muscle rigidity. At this time, 
PSH was considered. Three doses of IV propranolol were 
administered and the patient received an esmolol continu-
ous infusion. Despite several days of continuous esmolol 
and fentanyl infusions, the patient remained tachycardic 
and febrile and continued to display episodes of PSH 
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with posturing. The continuous fentanyl infusion was 
discontinued and the patient received a continuous infu-
sion of morphine, midazolam, dexmedetomidine, trans-
dermal clonidine, and IV propranolol (with discontinuation 
of esmolol). On hospital day 52, IV propranolol became 
unavailable to the hospital and the patient could not tol-
erate oral medications; therefore, rectal propranolol was 
compounded in the hospital pharmacy and administered 
to the patient every 8 hours, then titrated up to every 6 
hours. This dose of rectal propranolol together with a 
continuous infusion of morphine, midazolam, and dex-
medetomidine and a clonidine patch every 24 hours 
reduced the patient’s PSH symptoms to 1 to 3 episodes 
per day, each lasting 30 minutes or less. Although not 
optimal, rectal propranolol was a novel treatment that 
proved to be an effective option in this particular case. 
These conclusions must be interpreted with caution 
and reserved for situations wherein other routes of 

administration are not available, as they are derived 
from a single case report.

Discussion
On the basis of the available evidence, it is clear that 

monotherapy is not effective in the management of PSH 
patients and that management with multiple agents with 
different mechanisms of action should be considered. 
The Table compares characteristics of medications com-
monly used in the management of PSH, including mech-
anism of action, dose, onset, duration of action, and side 
effects. As it stands currently, a2-agonists such as dexme-
detomidine may hold some slight clinical efficacy over 
agents like propofol; however, because of limited data, 
this conclusion must be interpreted with caution. With 
respect to oral medications, it would appear from these 
data that propranolol might convey some slight advantage 
compared to others, yet again, this must be interpreted 

Table  Drug comparison chart

Drug
Mechanism of 

action Dose Onset Duration Common side effects
Dexmedetomidine a2-agonist 0.25-1.4 ug/kg/h 5-10 min 60-120 min  

(dose dependent)
Bradycardia, hypotension, 

sedation
Propofol GABA-A 

agonist
5-50 ug/kg/min 30 s 3-10 min

 depending on dose, 
rate, and duration of 

administration

Bradycardia, hypotension, 
sedation, PRIS, 

respiratory depression 

Midazolam GABA-A 
agonist

0.1 mg/kg/h IV, 3-5 min
Oral, 10-30 min

IV, 30-45 min 
Oral, 1 h

Bradycardia, hypotension, 
sedation, respiratory 

depression, deleriogenic
Clonidine a2-agonist 6-18 ug/kg/d Oral, 30-60 min

Patch, 3 d
Oral, 8-12 h
Patch, 7 d

Bradycardia, hypotension, 
rebound hypertension

Bromocriptine Dopamine 
agonist 

5-10 mg 2-3 times a 
day

60-90 min 8-12 h Dyskinesia, hypertension, 
metabolic abnormalities 

Propranolol Nonselective  
b blocker

0.1-0.5 mg/kg/d Oral, 1-2 h
IV, immediate

Oral, 8-12 h
IV, 2-4 h

Hypotension, bradycardia, 
insomnia, constipation 

Morphine Opiate 1-10 mg PRN PO, 30-60 min
IV, 5-10 min

Oral, 3-5 h
IV, 3-6 h

Respiratory depression, 
hypotension, deleriogenic, 

pruritus
Fentanyl Opiate 25-100 µg PRN IV, 1-2 min

Patch, 12-24 h
IV, 30-60 min
Patch, 72-96 h

Respiratory depression, 
hypotension, deleriogenic

Labetalol Nonselective  
b blocker

10 mg PRN Oral, 20 min - 2 h
IV, 2-5 min

Oral, 8-24 h
IV, 2-4 h

Hypotension, bradycardia

Gabapentin GABA analog, does 
not interact with 
GABA receptor

300-600 mg  
2-3 times a day

2-4 hours 6 h Ataxia, sedation

Hydroxyzine Histamine-1 
antagonist

6.25-25 mg Oral, 15-60 min Oral, 4-6 h Sedation, urinary retention

Baclofen GABA-B agonist 5-20 mg 
2-3 times a day

Oral, 2-3 h
Intrathecal, 30-60 min 

Oral, 8-12 h
Intrathecal, 4-8 h

Confusion, dizziness, 
drowsiness, hypotonia

Abbreviations: GABA, g-aminobutyric acid; IV, intravenous; PRIS, propofol-related infusion syndrome; PRN, as needed.
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with caution. Because limited data exist on the manage-
ment of PSH and larger robust data sets are needed to 
guide decision-making, bedside critical care nurses must 
understand the most relevant pharmacological treatment 
options based on the available information.

Conclusions
Paroxysmal sympathetic hyperactivity is a complex 

hyperdynamic syndrome that consists of multiple pre-
sentations; the goal of treatment is to decrease the fre-
quency and intensity of symptoms and attenuate further 
morbidity and mortality. As the treatment of PSH is reac-
tive to symptomatic evolution over time, critical care nurses 
play a vital role in the monitoring and treatment of these 
patients. A paucity of literature exists on how to appropri-
ately manage these patients pharmacologically and more 
data are needed to define appropriate clinical pathways. CCN
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See alsoSee also
To learn more about caring for patients with brain injury, read 
“Intensive Care Unit Readmission in Patients With Primary Brain 
Injury and Tracheostomy” by Pandian et al in the American Journal of 
Critical Care, 2019;28(1):56-63. Available at www.ajcconline.org.
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