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Abstract

Initial research supports the use of propranolol to prevent posttraumatic stress disorder (PTSD);
research has not examined pharmacological prevention for children. Twenty-nine injury patients
(ages 10-18 years old) at risk for PTSD were randomized to a double-blind 10-day trial of
propranolol or placebo initiated within 12 hours post admission. Six-week PTSD symptoms and
heart rate were assessed. Although intent-to-treat analyses revealed no group differences, findings
supported a significant interaction between gender and treatment in medication-adherent
participants, AR? = .21. Whereas girls receiving propranolol reported more PTSD symptoms
relative to girls receiving placebo, AR? = .44, boys receiving propranolol showed a nonsignificant
trend toward fewer PTSD symptoms than boys receiving placebo, AR? = .32. Findings inform
gender differences regarding pharmacological PTSD prevention in youth.
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The Efficacy of Early Propranolol Administration at Reducing PTSD Symptoms in Pediatric
Injury Patients: A Pilot Study To date, no randomized controlled trials have examined the
efficacy of pharmacologic agents administered shortly posttrauma in the prevention of
posttraumatic stress disorder (PTSD) in youth. One promising candidate, propranolol, is a
centrally-acting beta-blocker that has been found to block the memory-enhancing effects of
emotional arousal (Cahill et al. 1994). Pitman and colleagues (2002) tested propranolol as a
secondary intervention for the prevention of PTSD in adults. Following a 10-day medication
regimen, 30% (6 out of 20) of placebo recipients as compared with 10% (1 out of 10) of
propranolol recipients met PTSD criteria one month post-trauma. Three months post-trauma,
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none of the propanolol group versus nearly half of the placebo group exhibited physiological
reactivity during subsequent traumatic imagery, suggesting that early treatment with the -
blocker may be especially effective at decreasing physiological reactivity. The present study
is a randomized, placebo-controlled examination of the efficacy of an acute (within 12 hours
post-trauma), brief (10 days plus taper) propranolol regimen as a preventive intervention for
PTSD in pediatric injury patients.

Participants included 29 pediatric trauma emergency department patients (see Table 1).
Eligibility criteria included a Glasgow Coma Scale score of 14 or greater and an “at-risk”
child score on a screen for risk of PTSD. Medication-specific exclusion criteria included
hypersensitivity to beta-blockers, bradycardia; cardiogenic or hypovolemic shock, diabetes,
preexisting heart condition, or treatment for asthma (Lacy et al., 2002). Children were also
excluded if their injuries or medical treatment procedures contraindicated propranolol.
Figure 1 summarizes recruitment and retention.

Heart rate and blood pressure were recorded with an automated blood pressure cuff (Model
SD-700A, Industrial & Biomedical Sensors Corporations, Waltham, MA) every 60 seconds
during the 5-minute trauma narrative and every 5 minutes for 20 minutes postnarrative.
Standard deviation scores were calculated for heart rate using age and gender norms based
on healthy children (Wuhl, Witte, Soergel, Mehls, & Schaefer, 2002).

The Screening Tool for Early Predictors of PTSD (Winston et al., 2003) is comprised of
parent responses to four questions, child responses to four questions, and four questions
available in medical charts. Eight items code for child PTSD risk, with 4 or more positive
responses indicating risk. Initial sensitivity in predicting PTSD in pediatric injury patients
was .88 (Winston et al., 2003).

Parents completed a medication log. Six participants were judged to show poor adherence (>
1 missed dose or > 4 incidents of poor time adherence). Adequate adherence was equally
prevalent in propranolol (n = 9) and placebo (n = 11) groups.

Posttraumatic stress disorder symptom severity and diagnosis were determined via the
Clinician Administered PTSD Scale for Children and Adolescents (Nader et al., 1996). The
CAPS-CA has demonstrated adequate psychometric properties (Nader et al., 1996; Carrion
et al., 2002; Newman & Ribbe, 1996). Each symptom is scored for frequency and intensity.
Symptoms were coded present if they had a minimum score of 1 for frequency and 2 for
intensity; consistent with criteria according to the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-1V; American Psychiatric Association, 1994),
PTSD diagnosis required one re-experiencing symptom, three avoidance symptoms, and two
arousal symptoms. Subsyndromal PTSD required a minimum score of 1 for frequency and 2
for intensity for at least one symptom in each diagnostic category and impairment in one or
more areas of functioning (Marshall et al. 2001). Interviewers, blind to treatment group
status, evidenced excellent interrater agreement (.98).

Procedures were approved by the Institutional Review Boards of Kent State University and
Akron Children’s Hospital. A trauma nurse administered the Screening Tool for Early
Predictors of PTSD (Winston et al., 2003) to all admitted patients. If the patient screened
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positive for PTSD risk, a medical doctor determined medical eligibility and completed
informed consent procedures with the family. Interested participants were randomized by
the hospital pharmacy in a double-blind design.

Treatment was initiated within 12 hours of admission. Children ingested an oral solution of
propranolol (HCL 20 mg/5 ml) or liquid placebo twice daily for 10 days (5-day taper; based
on Pitman et al., 2002). Pediatric therapeutic dose was calculated as determined by
Famularo et al. (1988) to be 2.5 mg/kg/d with a maximum dose of 40 mg bid (Green, 2001).
Medication logs were collected at two-weeks.

In-home follow-up assessment occurred 6-weeks post-trauma. Children were seated in a
comfortable chair and a portable, self-inflating blood pressure cuff was placed on their non-
dominant arm. Following a 15-minute rest period, baseline cardiovascular measures were
recorded. To orient children to the target trauma and approximate the Pitman (2002, 1987)
script-driven psychophysiologic assessment, the trauma interview began with the youth’s 5-
minute trauma narrative followed by the CAPS-CA (Nader et al., 1996) interview.

Data Analysis

Results

All variables showed acceptable skewness and kurtosis and no outliers were found. Pearson
Chi-Square analyses were conducted to examine treatment group differences in diagnostic
status. Hierarchical linear regression analyses were conducted to examine the effects of
treatment condition on subsequent PTSD symptoms after controlling for theoretically and
empirically identified covariates.

Six weeks posttrauma, 1 out of 26 participants (4%) met full criteria for PTSD secondary to
the index trauma and an additional 11 (42%) met criteria for partial PTSD. The CAPS-CA
total scores for the index trauma ranged from 0 to 71 at 6-weeks (M = 24.4, SD = 19.0), with
the number of clinically significant symptoms endorsed ranging from 0 —-12 (M =4, SD =
3). Eight participants reported prior trauma experiences including motor vehicle accidents,
burglary, assault, sexual abuse/assault, and parent partner violence (prior trauma CAPS-CA
M = 4.1, SD = 8.9, range 0 — 27). Participant race, parent income, and parent educational
attainment were not related to CAPS-CA scores at follow-up. Girls reported significantly
greater CAPS-CA scores than boys, F (1, 25) = 8.11, p <.01. Analyses revealed no
association between weight and PTSD symptoms.

Intent-to-Treat Analyses

Figure 2 summarizes CAPS-CA total scores by treatment group. As only one participant met
full criteria for PTSD, full and subthreshold groups were combined for Pearson Chi-Square
analyses. Findings supported no significant treatment group differences in diagnostic status,
¥2 < 1. Given observed gender effects, we also conducted identical regressions with the
addition of a Gender x Treatment interaction term. Gender and treatment condition did not
interact to predict PTSD symptoms.

To examine heart rate responses to the trauma narrative, we conducted linear regression
analyses on heart rate data collected during the trauma narrative and over the course of 20
minutes following the trauma narrative. Gender and age were not included in the regression
model as they were accounted for by the standardization of cardiovascular measures. There
were no treatment group differences in heart rate measured during or following the trauma
narrative.
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Adherent Participants

Given the pilot nature of the study, we repeated analyses including only adherent
participants (n = 20). Pearson Chi-Square analyses were not possible due to cell size
restraints. As shown in Table 2, hierarchical linear regression analyses revealed no treatment
group differences in PTSD symptoms. A significant interaction effect was found for gender
and treatment. Follow-up regression analyses revealed a nonsignificant, but suggestive,
pattern of decreased PTSD symptoms reported by boys in the propranolol group relative to
the placebo group, R? = .32, p = .09. In contrast, girls in the propranolol group reported
more PTSD symptoms than girls in the placebo group, R? = .44, p = .05.

Again, heart rate measured during and following the trauma narrative was unrelated to
treatment condition in linear regression analyses controlling for prior trauma exposure.

Discussion

The present study was a pilot investigation of propranolol as a secondary intervention to
prevent PTSD in pediatric injury patients. As the first study of this kind in children, we
restricted eligibility to a small sample of high-risk children using established dosage
recommendations for pediatric populations. Consistent with the Pitman et al (2003)
investigation, the present investigation was powered to detect medium-to-large treatment
effects. Although analyses failed to reveal statistically significant main effects for treatment,
evidence was found for an interaction of treatment group and gender in medication-adherent
youth. More specifically, whereas adherent boys reported lower (but nonsignificant; R2 = .
32) PTSD symptoms in the propranolol condition relative to the placebo condition, a
significant increase in PTSD symptoms was reported in girls in the propranolol condition
relative to girls in the placebo condition (R? = .44). Although PTSD symptoms secondary to
a prior trauma did not significantly predict index PTSD symptoms, inspection of Figure 2
suggests that youth in the propranolol group who reported lower PTSD symptoms tended to
be male and to report no prior trauma experiences relative to propranolol group youth who
reported higher PTSD symptoms. Taken together, these findings introduce questions about
the potential influence of factors such as gender and prior trauma history on the utility of
propranolol as a preventative intervention in youth.

Important differences between the present investigation and prior research, such as the use
of a measure to screen for risk of PTSD and dosing based on prior research with children
rather than adults, may account for our inability to replicate prior findings. The present
investigation is further limited by a small sample size (N = 26 at follow-up). Although the
present findings must be interpreted with caution, these findings provide evidence for
possible gender differences (for more background on biological influences on gender
differences in PTSD see OIff et al., 2007) in the efficacy of propranolol in pediatric injury
patients and support the need to further evaluate the effects of propranolol in pediatric
populations.
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Figure 1.
Participant screen, consent, randomization, and retention (CONSORT flowchart). STEPP =
Screening Tool for Early Predictors of PTSD
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Figure 2.
PTSD Symptom Severity in Propranolol versus Placebo Group
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Table 1
Participant Demographics.
Total Sample  Propranolol Placebo
N n n
Age M (SD) 14.77 (2.06) 1524 (1.32) 14.32 (2.54)
Sex (female/male) 14/15 6/8 8/7
Race (African-American/White) 2127 0/14 2/13
Type of trauma
Motor vehicle accident 16 7 9
Bicycle accident 3 1 2
Pedestrian vs MVA 3 1 2
Fall 2 2 2
Miscellaneous? 5 3 2
Death of family member 4
Chronic psychiatric diagnosis 9 4
Prior trauma 8 4 4

Note. MVVA = Motor Vehicle Accident.

a . L . . - . . . .
Miscellaneous injuries include accidental gunshot injury, horse riding accident, accidental electrocution, power lawn mower accident, and sudden
injury sustained while walking.
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