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An Open-Label Study of the Tolerability of
Mixed Amphetamine Salts in Adults With

Attention-Deficit/Hyperactivity Disorder and
Treated Primary Essential Hypertension

Timothy E. Wilens, M.D.; Randall M. Zusman, M.D.;
Paul G. Hammerness, M.D.; Amy Podolski, B.A.; Julia Whitley, B.S.;

Thomas J. Spencer, M.D.; Martin Gignac, M.D.; and Joseph Biederman, M.D.

Objective: To evaluate the short-term tolerability
of an extended-release preparation of the stimulant
medication mixed amphetamine salts (MAS XR) in
adults with attention-deficit/hyperactivity disorder
(ADHD) whose hypertension has been successfully
treated with antihypertensive medications.

Method: An 8-week, 2-phase, open-label study
design was implemented. All adults had ADHD
(DSM-IV diagnosis) and essential hypertension
and were required to be normotensive (blood pres-
sure < 135/85 mm Hg, treated) for at least 4 weeks
at entry into the study. MAS XR was given for a
6-week period, titrated once each week to a target
maximum dose of 60 mg/day given once daily in
the morning (phase 1), and then discontinued for 2
weeks at the end of the study (phase 2). At baseline,
subjects underwent a comprehensive clinical assess-
ment, medical history, vital signs assessment, and
electrocardiogram (ECG). Rating scales were used
throughout the study to assess response to treat-
ment, and blood pressure was measured manually
at each study visit. The primary outcome was the
effect of MAS XR on blood pressure and the
development of hypertension.

Results: Thirteen subjects receiving antihyper-
tensive therapy were entered and placed on MAS
XR treatment and completed the trial. There were
no serious adverse events. No sustained elevated
blood pressure (> 140/90 mm Hg at 2 consecutive
visits) was observed in the subjects treated with
MAS XR. Similar rates of single episodes of hyper-
tension were observed in phases 1 and 2. Similarly,
there was no group mean increase in systolic or dia-
stolic blood pressure or pulse during treatment with
MAS XR. No clinically significant changes in the
ECG were observed. During the 6-week medication
phase, significant improvement was found on rating
scales assessing ADHD symptoms and severity that
reversed with discontinuation of MAS XR.

Conclusion: The results of this open study sug-
gest that adults with ADHD and controlled hyper-
tension can be safely treated with MAS XR.

(J Clin Psychiatry 2006;67:696–702)

T here has been increasing recognition of the con-
tinuity of pediatric attention-deficit/hyperactivity

Received Dec. 7, 2005; accepted Feb. 23, 2006. From the Pediatric
Psychopharmacology Unit (Drs. Wilens, Hammerness, Spencer, and
Biederman and Mss. Podolski and Whitley) and the Hypertension Unit,
Division of Cardiology (Dr. Zusman), Massachusetts General Hospital,
Boston; and the Institute Philippe Pinel, Université de Montréal,
Montreal, Quebec, Canada (Dr. Gignac).

This study was underwritten by an investigator-initiated grant from
Shire Pharmaceuticals Inc., Wayne, Pa., and funded in part by Career
Development Award K24 DA016264 from the National Institutes of
Health, Bethesda, Md.

Financial disclosure is listed at the end of this article.
Corresponding author and reprints: Timothy E. Wilens, M.D.,

Massachusetts General Hospital, Pediatric Psychopharmacology Unit,
YAW 6A, 55 Fruit St., Boston, MA 02114 (e-mail: twilens@partners.org).

disorder (ADHD) into adulthood.1–3 While 6% to 8% of
youth are affected,4,5 longitudinal data coupled with sur-
vey and recent epidemiology studies suggest that 4% to
5% of adults in the general population manifest ADHD.6–8

Furthermore, an overrepresentation of ADHD has been
reported in adults with a substance use disorder, general-
ized anxiety disorder, or depression.9–11 Controlled stud-
ies indicate that, compared to adults without ADHD,
adults with ADHD have higher rates of comorbid psycho-
pathology, occupational and/or academic underachieve-
ment, and interpersonal difficulties necessitating treat-
ment.3,12,13 While the effectiveness of various treatment
modalities remains unclear in this population, data indi-
cate that pharmacotherapy is an efficacious treatment for
the symptoms of the disorder.14

Of the available options, stimulant medications
are among first-line agents in adults with ADHD,15–17

with both mixed amphetamine salts (MAS) and
D-methylphenidate being specifically U.S. Food and
Drug Administration (FDA)-approved for use in adults
with ADHD. Both MAS and methylphenidate are the
most commonly used stimulant medications in adults,
with over 15 published controlled trials demonstrating
their efficacy (for review see Wilens14). While these
medications are highly efficacious in the treatment of
adults with ADHD, a number of short-term adverse
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effects of stimulants used for ADHD have been described
in adults.18–21 Among reported adverse events, benign vital
sign effects associated with ADHD agents in adults have
been consistently reported.18–22 For example, we recently
reported minor changes in systolic and diastolic blood
pressure (BP) in adults with ADHD and found that these
changes were notable in both stimulant and nonstimulant
agents.22 That the agents used for the treatment of ADHD
would result in BP and heart rate increases is consistent
with their catecholaminergic properties.

We also found that a small group of adults manifest
hypertension during treatment with their medication. Hy-
pertension at endpoint was predicted by relatively higher
BP or hypertension prior to starting medication (base-
line),22 further emphasizing the need to evaluate BP in
ADHD patients prior to initiating treatment.23 That adults
with ADHD presenting for treatment may be at risk for
hypertension is not surprising given that 1 in 4 Americans
have hypertension22 and the typical age of presentation
for ADHD in adults in clinical trials is from 35 to 40
years, a common time for initial presentation of elevated
BP.18–21,24–26

Given the existence of hypertension in adults with
ADHD, one clinical dilemma that remains is the appropri-
ate treatment strategy for these adults. Given that stimu-
lants may increase BP, and that those at risk for hyperten-
sion on ADHD medications are those who start with high
baseline BP,22 it remains to be seen if treating adults for
their hypertension prior to initiating treatment will attenu-
ate the change in BP associated with stimulant pharmaco-
therapy. Unfortunately, a limited literature is available in
this area, in part resulting from the exclusion of hyperten-
sive adults with ADHD from clinical trials. Ratey and
colleagues27 reported on the tolerability of β-blockers
(nadolol) with stimulants for reducing adverse effects.
They found improvement in ADHD symptoms with the
use of methylphenidate and a β-blocker. Despite this
small case series, no prospective studies are available to
guide clinical practice. It remains to be seen if adults with
treated hypertension can tolerate stimulants for ADHD in
terms of BP and pulse and if adjunct stimulants in treated
hypertensive subjects will be effective for treating the
core ADHD symptoms.

To this end, we prospectively evaluated adults with
ADHD and essential hypertension who were stabilized on
a regimen of antihypertensive medications for their el-
evated BP and were then treated with clinically relevant
doses of an extended-release preparation of MAS (MAS
XR) to evaluate cardiovascular response and ADHD
symptomatology changes over time. To help assess if BP
changes were related to MAS XR or were occurring spon-
taneously, we used a 2-phase study to assess BP changes:
6 weeks on drug treatment (phase 1) followed by 2 weeks
off treatment (phase 2). We hypothesized that adults with
ADHD and treated hypertension would have predictable,

small, but clinically insignificant changes in their BP and
pulse and that MAS XR would be effective for treatment
of ADHD symptoms.

METHOD

Subjects
Men and women from the ages of 18 to 60 years were

recruited at the Massachusetts General Hospital (MGH),
Boston, from ongoing clinical trials, from clinical refer-
rals to psychopharmacology clinics, and from patients re-
ceiving hypertensive treatment in primary care and cardi-
ology clinics. Potential subjects were screened for ADHD
by reviewing the DSM-IV criteria for ADHD.

Subjects were eligible if they met diagnostic criteria
for any subtype of ADHD based on the DSM-IV and had a
history of treated hypertension or manifest hypertension
during screening (> 140/90 mm Hg). Subjects were ex-
cluded from participation if they had a major physical or
sensorimotor deficit (e.g., profound deafness, blindness,
or profound disorders of language); organic brain disor-
ders; suspected mental retardation; a lifetime major psy-
chiatric disorder of psychosis, autism, schizophrenia, or
bipolar disorder; or a current psychiatric disorder that ne-
cessitated intervention or would interfere with the execu-
tion of the study. Pregnant or nursing women were ex-
cluded, as were subjects with alcohol or substance abuse
or dependence within 6 months prior to baseline. Subjects
who had a known structural cardiac abnormality, medi-
cally unstable history of myocardial infarction or arrhyth-
mia, or a diagnosis of secondary hypertension or isolated
systolic hypertension were also excluded.

Prior to entering the medication trial, all subjects were
required to be taking at least 1 FDA-approved antihyper-
tensive medication and achieve a stable BP of < 135/85
mm Hg. Antihypertensive medications were prescribed at
the discretion of the treating cardiologist (R.M.Z.). Other
medications taken by the subjects were not altered during
the entire duration of the trial. This study was approved
by the institutional review board, and all subjects re-
viewed and signed a consent form prior to the initiation of
any study procedures.

Study Design
This study had an 8-week, 2-phase design (Figure 1).

Subjects who were found to be hypertensive during
screening were sent for additional stabilization by MGH
cardiology (R.M.Z.) and were required to have a stable
BP < 135/85 mm Hg for at least 4 weeks prior to entry
into the study. At baseline, subjects underwent a clinical
assessment including a psychiatric evaluation, structured
diagnostic interview, cognitive testing, medical history,
an electrocardiogram (ECG), orthostatic vital signs, and
a pregnancy test (for women of childbearing age). The
Structured Clinical Interview for DSM-IV28 was used to
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assess adult psychiatric and substance use disorders.
ADHD was diagnosed using both current symptom crite-
ria by DSM-IV and the Kiddie-Schedule for Affective
Disorders and Schizophrenia (K-SADS-E), which was
used to confirm the childhood onset of ADHD.29

In phase 1, subjects were given MAS XR for a 6-week
period. Study medication was initiated at 20 mg/day and
titrated at 20 mg each week to a target maximum dose of
60 mg/day, given once daily in the morning. The upper
limit of dosing was established based on a large, multisite
study of MAS XR demonstrating efficacy and safety
to 60 mg/day.30,31 Subjects were instructed to take medi-
cation at 7:00 a.m. Measurement of adherence for both
the antihypertensive medication and MAS XR was ac-
complished through use of daily medication diaries. At
each study visit, MAS XR was counted to ensure that pill
counts were consistent with the protocol. Vital signs were
completed at each weekly visit at the same time (± 1 hour)
throughout the study. Subjects were generally seen be-
tween 3:00 p.m. and 5:00 p.m.

In phase 2, MAS XR was discontinued, and subjects
remained on their antihypertensive regimen. Subjects
were monitored during 1 study visit over this 2-week
period.

Study Measures
Orthostatic vital signs were taken in a sitting and a

standing position by a clinician who received additional
training in reliably assessing manual blood pressures.
Blood pressure was measured manually following 5 min-
utes of rest, once while subjects were seated in a chair
with their back supported and their arms bared and sup-
ported at heart level, and again after 3 minutes. These 2
readings separated by 3 minutes were averaged. However,
if they differed by more than 5 mm Hg in systolic and/or
diastolic readings, 1 additional reading in that position
was obtained and the 3 values were then averaged. A

standard 12-lead ECG was also completed at baseline and
week 6 with electronic and manual interpretation by a
board-certified cardiologist.

Response to treatment was assessed weekly from infor-
mation elicited from the subject using the physician-rated
Adult ADHD Investigator Symptom Checklist Severity
Scale (AISRS) capturing DSM-III-R and DSM-IV symp-
toms.32 This checklist assessed each of the individual
symptoms of ADHD (0–3 on a scale of severity; 0 = mini-
mum score, 54 = maximum score). In addition, the Clini-
cal Global Impressions scale (CGI),33 which includes
the following scale ratings: Global Severity (1 = not ill
to 7 = extremely ill) and Global Improvement (1 = very
much improved to 7 = very much worse) was used. The
24-item Hamilton Rating Scale for Depression (HAM-D)34

was completed by the study clinician initially and at the
end of treatment (week 6 or end of study visit, if this
occurred sooner) to evaluate depressive symptoms. The
14-item Hamilton Rating Scale for Anxiety (HAM-A)35

was completed by the study clinician initially and at the
end of treatment (week 6 or end of study visit, if this
occurred sooner) to evaluate symptoms of anxiety.

Safety and Tolerability Assessment
The specific type and dose of antihypertensive medi-

cation remained constant throughout the study unless
mandated by the protocol. Elevated BP was defined as
BP > 140/90 mm Hg. All cases of elevated BP were man-
aged by the treating physician who consulted with the
study cardiologist. A priori options for elevated BP
(> 140/90 mm Hg)36 were (1) observation if minor ele-
vation (e.g., ≤ 145/95 mm Hg) with no increase in MAS
XR dosing for that week, (2) upward titration of their ex-
isting antihypertensive medication for more elevated BP
(> 145/95 mm Hg), (3) addition of another antihyperten-
sive medication (if only taking 1 currently), (4) having
their dose of MAS XR adjusted downward, or (5) with-
drawing from the study.

Adverse events were systematically recorded at each
visit. The relationship of each adverse event to the study
drug (MAS XR) was determined as being not related, pos-
sibly related, or related. The medical assessment of inten-
sity was determined as mild, moderate, or severe.

Statistical Methods
All adults were evaluated for their BP and pulse at base-

line, while on MAS XR treatment (6 weeks), and after a
period of 2 weeks after discontinuation of the treatment.
The primary outcome was the effect of MAS XR on BP
and the development of hypertension.

To evaluate whether MAS XR resulted in statistically
and clinically significant BP and pulse changes in adults
with ADHD and concurrent well-controlled hypertension,
we used random regression models with the main effect
of time (baseline through the 8-week visit). We also

Figure 1. Study Designa

aAll subjects (N = 13) were screened and if found to have elevated
blood pressure were referred for evaluation and management of their
hypertension. Subjects with treated hypertension with blood pressure
< 135/85 mm Hg were entered into the trial and treated with
extended-release mixed amphetamine salts (MAS XR) at 20 mg
weekly titrated upward in 20-mg increments to a maximum of 60
mg/day. All subjects (N = 13) underwent discontinuation of MAS
XR treatment at the end of week 6 and were followed for an
additional 2 weeks.
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estimated the change in BP over time as a function of
MAS XR dose. We further evaluated the incidence of iso-
lated hypertension (> 140/90 mm Hg). To evaluate the
effect of MAS XR on ADHD symptoms, we analyzed the
difference in AISRS and CGI ADHD severity scores be-
tween baseline and week 6. All analyses were intent to
treat with the last observation carried forward (LOCF).
The secondary outcome was the effect of MAS XR on
ADHD symptoms.

Because we assessed our sample over time, the as-
sumption that each observation is independent of all other
observations is violated in these data. To account for cor-
relation within individuals, we used robust estimates of
variance so that p values would not be underestimated.37

Statistical models were fit with the statistical software
package STATA.38 Generalized estimating equation mod-
els with the identity link and Gaussian family specifica-
tion were used to perform linear regression models to pre-
dict dimensional outcomes. The statistical significance of
each regression model was determined by Wald χ2 test.
We used 2-tailed tests with an alpha of 0.05. All data are
presented as mean ± SD unless otherwise stated.

RESULTS

Demographic and Baseline Characteristics
Twenty-eight subjects were enrolled in the study. Fif-

teen of these subjects dropped out prior to exposure to
MAS XR because they were not interested in receiving
treatment for their BP or lost interest in the study. Of the
13 subjects enrolled and exposed to at least 1 dose of
MAS XR, all completed the 8-week trial.

The mean age of subjects was 44.2 ± 8.0 years, and the
majority of subjects were male (77% [N = 10]) (Table 1).
The majority of subjects had lifetime comorbid psychiat-
ric disorders, with substance use disorder as the most
common comorbid diagnosis. These adults had substan-
tial impairment in functioning as indicated by their Global
Assessment of Functioning scores for both lifetime
(52 ± 4.6) and current functioning (past month: 59 ± 5.4).

The majority of adults (54% [N = 7]) were taking
angiotensin converting enzyme inhibitors, 38% (N = 5)
were taking thiazide diuretics, 31% (N = 4) β-blockers,
and 23% (N = 3) calcium channel blockers. Sixty-two
percent (N = 8) of subjects were taking 1 antihypertensive
medication, 23% (N = 3) were taking 2 antihypertensive
medications, and 15% (N = 2) were taking 3 or more anti-
hypertensive medications for control of their BP.

Dose of MAS XR
At the end of the study (LOCF), the mean dose of MAS

XR was 48.5 mg. Of the 13 subjects who received medi-
cation, 7 were taking the maximum dose of 60 mg of
MAS XR at week 6 (end week). Of the 6 subjects who did
not complete the study at maximum dose, 2 attempted

60-mg doses but experienced non–BP-related adverse
events including insomnia, appetite loss, jittery feeling,
and dry mouth; 3 subjects experienced non–BP-related
adverse events at lower doses, therefore their dosage was
not titrated upward; and 1 subject experienced complete
alleviation of symptoms at 20 mg. No subjects had their
MAS XR dose titrated downward due to BP elevation.

Outcome
Cardiovascular outcome. Figure 2 shows cardio-

vascular measures at each week, and Table 2 shows the
main dependent variables at baseline and weeks 6 and 8.
There were no significant differences between all weeks
of treatment versus baseline (week 0) on measures of
mean diastolic BP (p = .63), which increased 0.7% (0.60
mm Hg) from baseline to week 6. Likewise, no significant
differences were found between weeks on measures of
mean systolic BP (p = .18), which decreased 2.9% (3.47
mm Hg) from baseline to week 6. There was a trend to-
ward higher mean heart rate associated with treatment
(p = .06) between all weeks including baseline, with a
3.6% increase at endpoint (vs. baseline). There was no
significant difference between week 0 (baseline) and end
of week 8 (off MAS XR treatment).

While none of the subjects experienced 2 consecutive
episodes of hypertension, 3 subjects experienced single
episodes of systolic and/or diastolic hypertension while
taking the study medication. During week 2, the first sub-
ject was taking 20 mg of MAS XR and had a combined
BP of 145/93 mm Hg. The second subject was receiving
40 mg of MAS XR in week 3 and had a BP of 146/98
mm Hg. The third subject displayed an elevated systolic
reading at week 5 of 137/92 mm Hg. Hence, according to
study protocol, the MAS XR dosage was not increased the
following week for any of these subjects. Blood pressure
measures in these 3 subjects were < 140/90 mm Hg dur-
ing the following week, so protocol titration was resumed
with no further elevation of BP found. No subjects re-

Table 1. Demographic Characteristics of Adult Patients
With Attention-Deficit/Hyperactivity Disorder and Treated
Hypertension

All Groups
Characteristic (N = 13)

Age, mean, y 44
Sex, male, N (%) 10 (77)
Race, %

White 75
African American 25

Global Assessment of Functioning score, mean
Past 52
Current 59

Lifetime psychiatric comorbidities, N (%)
Major depressive disorder (severe) 1 (8)
Anxiety disorder 1 (8)
Antisocial personality disorder 2 (15)
Substance use disorders 10 (77)
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quired adjustments in their antihypertensive or MAS XR
regimen during the study. At week 8 (off MAS XR treat-
ment for 2 weeks), 2 subjects each experienced an iso-
lated episode of systolic hypertension, with readings of
137/92 and 127/92 mm Hg.

To test the effect of dose on cardiovascular measures,
we estimated a model with these measures as the depen-
dent variable and dose as the independent variable, using
data collected at week 6. We restricted the analysis to
week 6 data because all subjects began the study at the
same dose and were titrated upward similarly. Thus, vari-
ability in dose was achieved only at the end of the trial.
In these models, dose was not a significant predictor of
heart rate, systolic BP, or diastolic BP (all p values > .05).

There were no significant ECG changes associated
with MAS XR on PR, QRS, or QTc measures when com-
paring end of week 6 to baseline. The only significant dif-

ference found on MAS XR compared to baseline was a
17% decrease in the QT interval (p < .002).

Efficacy outcome. Regarding improvements in ADHD
symptoms, significant differences were found in AISRS
scores between baseline and week 6 (–74%; p < .001).
Mean CGI ADHD severity scores also decreased signifi-
cantly between baseline and week 6 (p < .001) and then
increased significantly between week 6 and week 8
(p < .001) when study medication was stopped. No sig-
nificant differences were found between baseline and
week 6 for either the HAM-A (p = .12) or HAM-D
(p = .29).

Adverse Effects
There were no serious adverse events in this study. The

most common adverse effects reported were headache
(N = 6) and dry mouth (N = 5). There were no suspected
drug interactions with the antihypertensive medications.

Despite the discontinuation of MAS XR at week 6,
there was no evidence of worsening of BP or ADHD
symptom changes at week 7 or 8 compared to baseline
measures. Likewise, no reported subjective adverse
events emerged that were indicative of any withdrawal
symptoms.

DISCUSSION

Our short-term trial in a small number of treated hyper-
tensive adults with ADHD showed generally good cardio-
vascular tolerability with MAS XR. These data suggest,

Table 2. Main Psychiatric and Cardiovascular Outcomes of 13
Adult Patients With Attention-Deficit/Hyperactivity Disorder
and Treated Hypertension Receiving Extended-Release Mixed
Amphetamine Salts (MAS XR)a

Week 6 Week 8
(on MAS XR (off MAS XR

Outcome Measure Baseline treatment) treatment)

Psychiatric rating scale
AISRS 30.6 ± 8.1 8.2 ± 9.2** 25.6 ± 9.6**
CGI-S 4.4 ± 5.1 2.2 ± 1.2** 4.2 ± 0.55
HAM-A 4.6 ± 3.9 3.2 ± 3.5 NA
HAM-D 3.8 ± 3.5 2.9 ± 2.8 NA

BP/heart rate measure
Heart rate 75.2 ± 14.4 78.0 ± 11.0 76.9 ± 11.5
Systolic BP 120.6 ± 9.9 117.1 ± 11.1 119.4 ± 8.8
Diastolic BP 80.5 ± 5.6 81.1 ± 5.9 80.7 ± 7.8

ECG interval, msec
PR 162 ± 31.6 152.2 ± 18.3
QRS 97.3 ± 16.9 98.9 ± 14.9
QT 403.2 ± 27.8 379.9 ± 28.7*
QTc 419.0 ± 20.3 413.4 ± 14.9

aValues shown as mean ± SD.
*p < .05 compared to baseline.
**p < .001.
Abbreviations: AISRS = Adult ADHD Investigator Symptom

Checklist Severity Scale, BP = blood pressure, CGI-S = Clinical
Global Impressions scale, ECG = electrocardiogram,
HAM-A = Hamilton Rating Scale for Anxiety, HAM-D = Hamilton
Rating Scale for Depression, NA = not assessed.

Figure 2. Heart Rate (A), Diastolic Blood Pressure (B), and
Systolic Blood Pressure (C) During the Course of the Study
(N = 13)a,b

aValues are expressed as median with range.
bThere were no significant differences between any treatment

timepoint and baseline for any of the measures shown.
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despite the small sample size, that patients who are taking
a stable regimen of antihypertensive medication can be
placed on treatment with stimulants for ADHD without
becoming clinically hypertensive. These data also suggest
that the ADHD response of MAS XR is maintained when
combined with antihypertensives.

To our knowledge, no other studies of this type have
been conducted; however, the use of stimulant medi-
cations for ADHD with antihypertensive medications
has been previously described in the literature. Ratey et
al.27 added β-blockers to accentuate the response of stimu-
lant medications in adults with ADHD. In this report,
β-blockers were found to reduce the adverse effects of the
stimulant, and the combination was well tolerated by
the adults. No indication of changes in BP were noted in
the study. Of interest, β-blockers have been used to offset
some of the stimulant-induced adverse events in adults
with ADHD.17,39

In our current study, 2 subjects developed transient el-
evations in their BP. By the open nature of the study, we
are unable to determine if these elevations were related to
the stimulant or the underlying hypertension. Of interest,
both subjects became normotensive spontaneously with-
out alteration in their regimen, and 2 other subjects had
isolated hypertension during phase 2 of the study (off
MAS XR treatment). Given the apparent lack of tolerance,
short term, to the pressor effects of the stimulants22,40,41

and the later outcome of hypertension in 2 other subjects,
we suspect that the 2 subjects had spontaneous changes
in their BP unrelated to the medication.

Our current overall data show a lack of clinically sig-
nificant BP increases with use of stimulant medication in a
population that is particularly vulnerable to elevations of
BP. Albeit limited by a small sample size, the current data
suggest the tolerability of using stimulants in adults with
appropriately treated hypertension. Despite a substantial
literature that demonstrates an increase of BP with stimu-
lant treatment,22,40 our current data suggest that coadminis-
tration of an antihypertensive may attenuate BP increases.

The choices of antihypertensives used in this study are
indicative of use in the general population.36 The small
sample size does not allow for differentiation of results
between the medications; however, the lack of an overall
effect demonstrates, in general, the success in regulating
BP with antihypertensives as a class when treating sub-
jects with stimulant medication.

In this trial, treatment with MAS XR was also associ-
ated with significant improvement in ADHD. These data
are similar to those from a number of open and controlled
trials with MAS XR30 and suggest that coadministration of
those antihypertensives used in the current study does not
attenuate the effects of MAS XR.

That MAS XR, and probably other stimulants by nature
of their similar chemical properties, can be administered
to adults with well-controlled hypertension is of clinical

interest. Recent analyses indicate that 10% of adults re-
ceiving ADHD medications had hypertension with treat-
ment22 and that the biggest predictor of having hyperten-
sion at endpoint was having the highest BP at baseline.
The aggregate data punctuate the need to obtain baseline
BP/pulse in adults prior to initiating treatment. The man-
agement of adults with hypertension requiring treatment
for ADHD suggests that treatment of the hypertension
should be initiated prior to that for ADHD. Isolated hyper-
tension should be observed with the understanding that
the underlying hypertension, the ADHD medication, or
the combination may be related to the elevation. Sus-
tained hypertension during treatment with ADHD medi-
cations necessitates consideration of lowered ADHD
medication dose, alternative ADHD medications, or a
change in the antihypertensive regimen.

The results of this study should be viewed in light of
several important limitations. The small sample size and
short-term nature of the study may limit the generalizabil-
ity of the current findings. Moreover, due to the small
sample size and short duration of the study, the results
cannot certainly guarantee absolute safety for individuals
with hypertension. The results were also restricted by the
small variance in the time of BP measurements, lack of
24-hour ambulatory BP monitoring, variability in anti-
hypertensives used, and inability to control for dietary in-
fluences (e.g., caffeine, nicotine) on BP. The open condi-
tions of this trial provide potential for observer bias.
However, all BP and heart rate readings were objectively
completed by trained clinicians. While we attempted to
be very inclusive in the study, subjects in these studies
were screened and could not have unstable cardiac dis-
ease (e.g., recent myocardial infarction, angina, malignant
hypertension) and were without concurrent medical or
substance abuse conditions. Hence, the generalization of
these data to other groups of less screened, more medi-
cally compromised adults is unclear. As a result of the
target-dose design of the individual studies, there was no
ability to evaluate for a dose-response relationship. Be-
cause these studies were of relatively short duration, we
were unable to evaluate the longer-term effects of ADHD
therapy on BP and heart rate.

Despite these limitations, there was a relative paucity
of BP or heart rate increases found with coadministration
of antihypertensives and MAS XR up to 60 mg. This
medication treatment was well tolerated among subjects
and resulted in clinically significant resolution of ADHD
symptoms. Data from this small, open-label study support
that individuals with ADHD who are adequately treated
for hypertension can be treated successfully with MAS
XR and probably other stimulants and nonstimulants that
may have mild pressor effects. Larger placebo-controlled
trials of longer duration are necessary to enhance our
knowledge of cardiovascular safety of using medications
in treated hypertensives with ADHD.
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Drug names: methylphenidate (Ritalin, Metadate, and others),
mixed amphetamine salts (Adderall and others), nadolol (Corgard
and others).
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