These records are from CDER’s historical file of information
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(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.






SUMMARY BASIS OF APPROVAL NOV { ¢ 1988

NDA No.: 19-032 Orug Generic Name: Guanfacine
Applicant Name: A. H, Robins Co. Drug Trade Name: Tenex®™
I. Indications for Use

.

11l

Tenex (guanfacine hydrochloride) is indicated in the management of hyper
tension. Since dosing information (see DOSAGE and ADMINISTRATION) has
been established in the presence of a thiazide-type diuretic, Tenex
srould, therefore, be used in patients who are already receiving a
thiazide-type diuretic.

Dosage Form, Route of Adninistration and Recommended Dosage

Oral tablets containing 1 mg guanfacine hydrochloride, The recommended
dose of Tenex (guanfacine hydrochloride) is 1 mg daily given at bedtime to
minimize somnolence, Patients should already be receiving a thiazide-type
dturetic.

If after 3 to 4 weeks of therapy, 1 mg does not give a satisfactory
result, doses of 2 and then subsequently 3 mg may be given, although most
of the effect of Tenex is seen at 1 mg (see Clinical Pharmacology). Some
patients may show a rise in pressure toward the end of the dosing inter-
val; in this event a divided dose may be utilized.

Higher daily doses (rarely up tc 40 mg/day, in divided doses) have been
used, but adverse reactions increase significantly with doses above

3 mg/day; and there is no evidence of increased efficacy. No studies have
established an appropriate dose or dosing interval when Tenex {guanfacine
hydrochloride) is given as the sole antihypertensive agent.

The frequency of rebound hypertension is low, but rebound can occur. When
rebound occurs, it does so after 2-4 days, which is delayed compared with
clonidine hydrochloride. This is consistent with the longer half-life of
guanfacine, In most cases after abrupt withdrawal of guanfacine, blood
p;ess?re returns to pretreatment levels slowly {(within 2-4 days) without
ill effects.

Manufacturing and Cantrol
A. Manufacturing and Control

The new drug substance, guanfacine hydrochloride, as supplied, 1is
manufactured as defined in an appropriately written Drug Master File
to which the applicant has authorized reference. The new drug
substance s subject to such controls as are necessary to ensure its
identity, purity, strength, and quality.

The tablet dosage form will be manufactured according to Current Good
Manufacturing Practices by using only approved lots of active ingre-
dients and excipients in plant faciilities described in a reference
Drug Master file,
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C.

2,

This application contains Raw Material Specificatiuns and Test
Procedures, Manufacturing Procedures, Product Specifications and Test
Procedures, and Packaging Material Specifications and_ Test Procedures
supported where necessary by appropriate reference to Drug Master
Files to ensure the identity, strength, quality, and purity of the
finished drug product.

The product is a light-pink, diamond-shaped, compressed tablet with
an embossed "1" engraved with “AHR" on one side and “Tenex" engraved
on the opposite side, Test Proccdures will ensure satisfactory
dissolution and content uniformity of the finished tablet,

Stability

Stability studies of the drug product have been conducted and are
continuing according to a defined protocol. In these studies the
drug product 1s contained in amber glass containers, high-density
polyethylene plastic containers, and in film/foil blister packaging,
The data submitted adequately support the requested Z2-year expiration
date, ’

Methods Validation

Analytical methods used in testiny the active ingredient and finished
drug product, including an evaluation of its stability, have been
appropriately validated.

Labeling

The immediate container label and carton labels are in compliance
with technical requirements pertaining to the following: established
name, ingredients statement, control number, ex,iration date,
prescription caution, applicant's name and address, and net contents
statement, Likewise, the “Description" and "How Supplied" sections
of the package insert are satisfactory with respect to the technical
requirements of the regulations.

Establishment Inspection

Inspecticns of A. H. Robins facilities have been performed to deter-
mine their compliance with Current Good Manufacturing Prictice
Regulations. A satisfactory report was received from the Office of
Compliance, tndicating no reason to withhold approval of the applica-
tion. The applicant has the personnel, facilities, methods, and
controls to produce the drug in accordance with the NDA procedures
and commitments,

Environmental Impact Analysis Report
A report on the impact on the environment was submitted. There is

expected to be little or no impact on the environment due to the
manufacture of guanfacine hydrochloride.
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IV. Pharmacology

A.

Studies on Activities Related to the Primary Therapestic Action

Guanfacine produced significant reductions of the elevated bloos
pressures in DOCA/salt, spontaneously and renal hypertensive rats
and in renal hypertensive dogs when administered as a single or:l
dose. In DOCA/salt and renal hypertensive rats, the |
antihypertensive effect was dose-dependent between 0.3 to 5 me¢/kg
orally. 1In renal hypertensive rats the peak antihypertensive
effect occurred 2-4 hrs after an oral dose of 2 mg/kg with a
duration of action of over 6 but not more than 24 hours. In renal
hypertensive dogs, peak reduction in blood pressure occurred 8
hours after 1 mg/kg orally and was paralleled by a pronounced
bradycardia. Guanfacine was approximately one-tenth as potent, on
a weight tasis, as clonidine ia DOCA/salt and spontaneously
hypertensive rats and in renii hypertensive dogs. The daily
administration of 3 mg/kg of guanfacine for a 5-week period t¢
young spontaneously hypertensive rats blunted the progressive
development of the hypertensive state.

Most of the antihypertensive action of guanfacine i+ exerted
through stimulation of centiral ay-adrenergic r:ceptors.

Several obse-vations indicate the primarv importance of the central
effect. Low levels of guanfacine elicited a fall in blood pressure
and heart rate in anesthetized cats when injected
intracerebroventricularly; larger doses were required for an effect
by the intravenous route (Table I).

Tahle [

Route of Administration ED5p (pg/kg)d Reference

Intravenous 83 Scholtysik, Laueraer et al.

Arzneim-Farsch. 25(10)
1483-1491 (1975)

Intracerebroventricular 45 Scholtysik Proc, 6th Int.

Symposium on Med. Chem,
pp. 61-70 (1979).

AApproximate dose that produces a 50% reduction of spontaneous
preganglionic sympathetic nerve discharge activity.

Also, the infusion of guanfacine into the vertebral artery of
anesthetized dogs produced a fall in blood pressure greater than
that achieved with intravenous administration (Tabte II).



Table I1

Effects of guanfacine (1 mg/kg/min) on the mean blood pressure in anesthetized
doys in response to intravertebral arterial and intravenous infusions. Mean
values + SEM from eight experiments for each route of administration.
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Scholtysik et al. “Guanfacine" in Pharmacology of Antihypertensive Drugs.

Raven
Press p. 749-98 (1980).

The blockade of central ay~receptors with selective antagonists
phentolamine and piperoxan prevented the hypotension and
bradycardia elicited by the central application of guanfacine
(Table III).
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Table III

Pharmacological Antagon'sm of Central Action c¢f Guanfacine

Alpha Adrenergic Route of Test
Antagonist Dose Administration System Response
Phentolamined S0 mg/kg i.c.v. Anesthetized  Blocked guan-
cat facine-induced
hypotension
and bradycardia
Piperoxand 100 mg/kg Vertebral Anesthetized  Blocked guan-~
artery cat facine-induced

hypot-nsion
and bradycardia

aScholtysik, Lavener et al., Arzneim Forsch 25(10) 1483-1491 (1975).
bvan Zwiefen. Brit. J. Clin. Pharmacol. 10(i) 13s-20s (1980).

Guanfacine exhibited a much greater selectivity for ay- over
aj-receptor sites in the brain than either clonidine or

guanabenz, as determined from radioligand binding studies.
Displacement of guanfacine from high affinity binding sites was
most effected by antagonists and other agonists that are known to
bind to ap-adrenergic receptors. Guanfacine produced transient
vasopressor vesponses similar to those produced by clonidine and
norepinephrine and is therefore not totally devoid of post synaptic
aj-receptor stimulant properties.

Guanfacine inhibits peripheral sympathetic neurotransmission by
stimulating presynaptic ap-recepters that regutate transmitter
release from adrenergic nerves. In isolated hearts, the
norepinephrine release and tachycardia induced by peripheral nerve
stimulation {s inhibited by guanractine.

The abrupt cessation of chronic guanfacine treatment in animals
resulted in Yess rebound hypertension and tachycardia than was
observed with clonidine withdrawal. The slower rate of elimination
of guanfacine relative to clonidine appears to be the underiying
basis for the delayed and diminished symptoms associated with guan-
facine withdrawal.

B. Other Pharmacological Actions

Guanfacine enhanced vagal inhibitory activity on the heart, as
evidenced by enhanced reflex bradycardia elicited by transient
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occlusion of the aorta in aneusthetized dogs. The compensatory
increase in blood pressure produced by cavotid occlusion in dogs
was also inhibited by guanfacine.

Guanfacine's action on_renal function is correlated with the
hemodynamic changes elicited on renal perfusion. In anesthetized
dogs, intravenous doses of 3 and 10 ug/kg caused dose-dependent
increases in renal b aod flow that occurred during the peak
hypertensive phase and were attributed to an increase in renal
perfusion pressure.

Guanfacine had no effect on dopamine turnover in rat brain and did
not alter the norepinephrine reuptake mechanism. It had no
dopamine agonist or antagonist actions.

Guanfacine differs from clonidine in its interaction with histamine
receptors. Whereas clonidine stimulated gastric acid secretion in
anesthetized rats via a histaminergic mechanism, guanfacine had no
effect on gastric acid secretion in rats at antihypertensive levels.

Guanfacine, like clonidine, inhibited spontaneous motor activity in
mice at an oral EDsg of 1.3 mg/kg. Neurotoxicity and motor
impairment caused by guanfacine in mice occurred at doses
approximateiy 300 times greater than doses affecting spontaneous
motor activity.

At comparable antihypertensive doses, guanfacine (3 mg/kg, SC) was
marginally sedative vs a strong sedative effect elicited by
clonidine (0.3 mg/kg, SC) in dogs. In rats, guanfacine was 20-25
times less potent than clonidine in its sedative activity.

Pharmacokinetics

The absorption, distribution, metabolism, and excretion of
guanfacine were investigated primarily in 2 animal species, i.e.,
the Wistar rat and the Beagle dog. After oral dosing, the
absorption of guanfacine in both species was relatively rapid and
essentially complete.

Guanfacine was widely distributed in the tissues of the rat. Auto-
radiographic studies identified the highest level of radioactivity
in the gastrointestinal tract, followed by liver and kidneys.

The studies indicated that 19C-Guanfacine crossed the placenta.
Radioactivity was observed in the gastrointestinal tract, lung, and
liver of the fetus and was also found in the milk of lactatiug rats.

Extensive metabolism of guanfacine occurred in the rat, only 1 to
3% of the dose being excreted in the urine as unchanged drug.
Parent drug accounted for 25% of the dose in dog urine. The major
urinary metabolites identified in the rat were the conjugates of
3-hydroxy guanfacine and in the dog the main metabolite was the
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- 1.

dihydrodiol derivative. The rate of elimination of guanfacine and
its metabolites was rapid in these 2 spectes. Excretion of total
radiocactivity in the rat was equally divided between urine and
feces. At least 75% of the fecal radiocactivity was the result of
biliary excretion. In the dog, 77 to 79% of the administered
radicactivity appeared in urine.

Toxicology

In a one year oral toxicity study in dogs, daily doses of 0.3 mg/kg
tn capsules, approximately 6 times the maximum recommended human
dose (MRHD) in a 60 kg person, were well tolerated. Higher dose:s
of 1.0 and 3.0 mg/kg were associated with reduced food intake and
body weight gains, reduced hemoglobin and hematocrit, reduced blocd
sugar, reduced urinary excretion of sodium and potassium, increased
BUN, changes in EKG and atrophic and anemic spleens. Discoloration
and centrilciular swelling of the liver, at incidences above
concurrent control, were observed at 3.0 mg/kg.

A 102 week oral (drug in feed) toxicity/carcinogenicity study ia
rats revealed no evidence of drug related tumorigenicity at daily
doses up to 5.C mg/kg/day, 100 times the MRHD and a dose which
reduced body weight gain and increased the incidence and severity
of corneal clouding and subcapsular focal ienticuiar opacity
observed in concurrent control rats. Clinical laboratory findings
at this dosage were similar to findings reported at mid and high
dose Tevels in the one year dog study. There were, however, no
drug related gross or microscopic post-mortem findings.

Mice were treated for 78 weeks with guanfacine administered in feed
at doses of 1.0, 3.0 and 10.0 mg/kg/day, i.e., up to 200 times the
MRHD. There was n¢ evidence of drug related tumorfgenicity but
high dose mice exhibited corneal opacity and lymphopenia at
incidences above concurrent control.

Guanfacine was not mutagenic in four different test systems (Ames
Test, Mouse Micronucleated Bone Marrow Te.t, Mouse Dominant Lethal
Test and Chinese Hamster Boue Marrow Chromosome Aberration Test).

Reproduction studies in rats showed that guanfacine did not impair
fertility of either males or females or affect postnatal
development of offspring, even at maternally toxic doses.
Teratology studies in rats and rabbits revealed no evidence of
aijverse effects on the development of embryo or fetus at 20 times
the MRHD in the rabbit and 70 times the MRHD in the rat. Higher
doses (100 and 200 times the MRMD in rabbits and rats,
respectively) were associated with reduced fetal survival and
maternal toxicity.

hhdhdddhddbdddy

Medical

A.

Clinicai Pharmacology

1. Biocavailability and Pharmacokinetic Studies
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The pharmacokinetics of guanfacine hydrochloride have been
studied 1n nomal volunteers and patients, Guanfacine was found
to be rapidly and wel) (about 80%) absorbed from ora) dosage
forms. The elimination half-1ife in patients averaged about 17
hours but varied from 10 to 30 hours, Older patients (>50
years) tended to eliminate the drug more slowly, independent of
renal function, |[n younger norma) volunteers and patients (<50
years), the elimination half-1ife, on average, was found to be
about 13-14 hours, [p most instances steady state was attained
within four days.

P
to solution (Melikian, 83-0407; Melikfan, 83-0408). Each was a

nonbl{nded, randomized, three-way, crossover study in healthy
male volunteers, In the first Study plasma levels of guanrfacine
were compared following 6 days of dosing with the A. H, Robing
l-my tablet, 1-mg capsule, and a solution of l-mg of guanfacine,
In the second study the extent of absorption from two Sandoz
solid dosage forms (2, 1-mg Capsules; 2, l-mg tablet) was
established relative to a s.iution of 2-mg of gQuanfacine after
dosing for 6 days. The mern plasma concentration~time curves
from each study are shown in Figures 1 and 2, Pertinent phare
macokinetic parameters are listed in Tables IV and v,
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These two studies established the equivalency of the solid
dosage forms with a reference solution, Since both capsule and
tablet formulations of the two studies were shown to be
pioequivalent tO the same reference solution, the capsul2 and
tablet dosage forms developed by A. H. Robins and ysed in SandoZ
studies in Europe were picequivalent to one another.

In an open, single-dose, randomized, two-way. crossover study in
18 healthy male volunteers, the absolute biocavailability of
guanfacine trom a single oral dose of 3 mg was shown to be 81.2%
with respect to the intravenous formulation (Carchman, 84-0573) .
The mean plasma concentration-time curves and mean cumulative
collections in urine are ghown in Figures 3 and 4, respectively.
pertinent pharmacok1net1c parameters are listed in Table Vi.

The guanfacine-to-creatinine renal clearance ratio was greater
than 1.0, suggesting ghat tubular secretion of drug is important
for renal elimination.
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Figure 3. Mean Plasma Concentrations of Guanfacine in 18 Subjects
After a Single Dose of 3mg of Guanfacine HC!
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On comparison of the mean AUC and kel values given by the speci-
fic dosage forms 1n the 3 above studies, it is apparent that
good proportionality exists among these parameters and the dose.
For example, the solution of 1 m=3/day gave an AUC of

36.83 ng/mL-hr and a Cmax of 7.9 ng/mL compared with an AUC of
66.46 ng/mL-hr and Cmax of 5.0 ng/mL for the solution at

2 mg/day. In the single, 3-mg oral dose study the AUC was
100.64 ng/mL-hr. Although dose proportionality would be better
assessed with several doses in a single study, the patient pop-
ulations in these studies were sufficiently cumparable with
respect to demographic and elimination rate to conclude that
there is no important nonlinearity.

The data provided by studies in patients with Frypertension indi-
cate that accumulation of guanfacine occurs 25 expected based

on its half-life. Guanfacine concentrations in plasma at
steady-state were well predicted by simulations of single-dose
data (see Figure 4A) in one study in patients with hypertension
(Weiss et al., 1979). Patients received either a 2-mg or 4-mg
single dose followed by 1 to 3 mg guanfacine twice daily for up
to 60 days. Actual plasma concentrations were compared with
computer-simulated profiles from single-dose data., Linear
regression of predicted vs. observed values gave a fit with an r
value of 0.948 (see Figure 48).

Hedner (1984) followed guanfacine blood levels in 13 hyperten-
sive patients for 1 year. The mean daily dose of guanfacine was
2.0 £ 0.26 my, After 1 year, the mean peak plasma lavel was
4.1 ¢+ 0.6 ng/mL, similar to the mean peak of 4.9 ng/mL observed
after 6 days of treatment with 2 mg/day of guanfacine.

An open, two-phase, multiple-dose study was conducted in
patients with mild-to-moderate hypertension who were being
treated with 25 mg chlorthalidone daily to determine the steady-
state levels in plasma and pharmacokinetics of guanfacine in
this population {Carchman, 84-0582). Patients received 25 mg
chlorthalidone datly for three weeks, then 25 mg chlorthalidone
with 1 mg guanfacine daily for six days. The results of the
study are shown in Figure 5 and Table VII, There was no rela-
tionship between patient sex, creatinine clearance, or body
weight to the mean elimination half-life, There did, however,
appear to be a relationship between patient age and elimination
half-1ife. Qider patients tended to have a longer half-life in
this study. The range of half-lives was 10.2 to 30.0 hr.
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Figure 4A. Plasma concentration time profile of guanfacine following oral ad-
ministration at 1 mg every 12 hr. Theoretical curve was generated
by means of Eq. 3 with the parameters determined by program SAAM,
Inset at top left position of figure illustrates profile of initial
kinetics after single administration of 4 mg.
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Figure 48, Relationship between the observed plasma levels and the predicted

values obtained after simulation with individual parameters in
dasage regimen.
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1 mg Guanfacine HCI and 25 mg Chiorthalidone/Day.




TABLE VIl

Summary of Mean Bioavailability Parameters of Guanfacine
at Steady State in Patients with Hypertension

AUC Cmax Tmax Cave kel Elimination
(ng/mL-hr) (ng/mL) (Rry (ng/mL) (hr=1) T 1/2 (hr)
48 .04 3.12 2.7 2.00 0.042 17.66

The biological disposition of guanfacine was assessed in several
studies following oral and intravenous administration of
carbon-14 labeled guanfactne., The mejority of administered
radicactivity was recovered in urine, A1l of the metabolic
products identified in human urine were previously found in ani-
mals, The biotransformation pathways in humans are shown in
Figure 6. Parent drug(l) accounted for 28 to 32% of the radio-
active content. The major compound, glucuronide{4) of 3-hydroxy
guanfacine(3), accounted for about 30 to 40% of the drug content

in urtne excreted within 24 hr of administration (Kiechel et
llo. 80'3377)0
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Binding of !“C-guanfacine to proteins in plasma from normal
volunteers was evaluated by equilibrium dialysis. Guanfacine at
concentrations from 0.02 to 5 mcg/mL was 63 to 71% bound to
human plasma proteins after 6 hr of incubation fh vitro.
:gd;;;i§ binding to erythrocytes was also observed (Poser,

Several studies have investigated the effect of renal insufe
ficiency on the pharmacokinetics of guanfactne., 1In one study
(Kirch et al., 1980), 3 groups of hypertensive patients with
various degrees of renal function (Group I = GFR >90 mL/min,
Group Il = GFR 10-30 mL/min, and Group 1II = GFR <10 mL/min).
Renal clearance of guanfacine was reduced from 57% in Group 1
to 14% and 7.5% in Groups Il and 1!l respectively. The mean
eltmination half-1ife was 14 hr and found to be independent of
the level of renal function. In spite of substantial interpa-
tient vartability, it was proposed that nonrenal clearance of
guanfacine was enhanced in renal failure. 7wo other studies
have demonstrated that the nonrenal clearance of guanfacine ts
unchanged in the context of renal insufficiency (Kiechel et al.,
1980; Carchman et al., 1985). Total and renal clearances of
guanfacine decreased in paralle) with the decline in renal func-
tion which suggests that no compensatory increase in the metabo-
Yism of guanfacine by the liver occurred. The mean elimination
half-1ife was about 20 to 24 hr, and the steady-state plasma
levels were about twice as high in severe renal impairment as
compared to subjects with normal renal function.

In a study with hemodialysis patients (Kiechel et al., 1980),
only 2.4% of the dose was extracted unchanged in the dialysate.
Hemodialysis had no significant influence on the eliminattion
of guanfacine.

* Rk %R
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Ouratton of Action and Dose Response

A long-term (17-week) dose-response study of guanfacine when
added to diuretic therapy is most relevant to the recommended
clinical use of guanfacine and is described below under well-
controlled clinical trials in hypertension, No similar data yet
exist for guanfacine as monotherapy, so that monotherapy 1s not
yet recommended. There are data in normal volunteers, however,
that suggest the dose-response relationship for monotherapy will
be similar to that seen when guanfacine is added to a diuretic,
The single dose - dose-response study carried out was designed
to look at maximum responses and duration of response,

The study (Ayers, S-02) was double-blfnd and placebo-controlled.
Patients were randomized to placebo or 1 of 4 drug regimens,
0.5, 1.0, and 2.0 mg as a single dose and 1 mg given q12 for 2
doses. Observations were carried out for 48 hours. Results of
biood pressure changes showed that there were mean diastolic
blood pressure reductions over 24 hours of:

Placebo 1.4%
0.5 mg 3.6%
1.0 mg 7.5%
2.0 mg 11.5%
1.0 mg bid 11.0%

Hypotensive responses were dose related (see Figures 7-9). The
duration of hypotensive effect was not altered by increasing

the dose beyond 1 mg, but the 0.5 mg dose did not seem to have a
24-hour effect. The magnitude of reduction was dose related.
When 2 mg as a single dose was compared to 1 mg glzh x 2, the
patterns of response were quite similar (see Figure 10).
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The incidence of side effects also appeared dose-related,
as noted in Table VIII, although the small numbers of patients
prevent any definitive conclusions.

Table VIII

incidence of Side Effects
Ayers Study

0.5 mg 1.0 mg 1.0 mg 2.0 mg
Placebo o.d. 0.d. b.i.d. 0.d.
Side Effect Severity (24 Subj.) (6 Subj.) (7 Subj.) (5 Sudbj.)} (5 Subj.)

Lethargy Mild - 2
Headache Mild 1 1 1 2
Muscle Ache Mild |

Mild 1 1 2 2
Drowsiness

Moderate 1 1
Ory Mouth Mild 1 1 2 1 1
Lightheadedness Mild | 1

Mild 2
Vivid Dreams

Moderate 1
% of Pts, with 29% 33% 433 40% 80%

at least one
side effect

w Rk w kW
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3. Rebound Hypertension
Backgrgund. “Rebound® upon abrupt withdrawal of antihyperten-
sive drugs has been described for central adrenergic agonists
and beta-blockers. The “"rebound phenomenon® {'s defined as a
sudden rise in blood pressure accompanied by other symptoms of
sympathetic overactivity which occur after abrupt discon-
tinuation of drug therapy. Table IX shows that it has been
repcrted with fairly high frequency for clonidine.
Table IX
Erequency of Rebound Phenomenon Following Clonidine
No. of No. Patients with Clonidine Dose
Author Patients Rebound Phenomenon mg/day '
Hanson et al. 5 5 0.3 -2.4
Goldberg et g].z 15 H 0.3 -0.9
Goldberg et al.3 9 9 0.3 -0.6
Spachg 14 7 0.15- 0.9
Reids 7 6 0.15->1.0
Geyskes et al.g 14 14 0.9

1Am. H. J. Vol. 85, No. 5, pp. 605-610 (May 1983)
2Postgrad. Med. J. 52(Suppl.), pp. 128-35 (1976)

3Br. Med.
4La Nouv.

SLancet,

J., pp. 1243-46 (May 14, 1977)
Press. Med. 6§,(14), pp. 1201-5 (April 9, 1977)
pp V171-74 (6/4/77)

68r. J. Clin. Pharmacol., pp. 55-62 (1979)

Reid has postulated reasons for the rebound phenomenon:

“The central alpha-agonist effect of clonidine
produces decreased peripheral sympathetic
activity and increased vagal tone. The
withdrawal syndrome represents a sudden reversal
of these central drug induced effects with a
transient increase in efferent sympathetic
activity.”™

Clinical Trials. Early in the clinical investigation of
guanfacine, 4 studies were performed with 25 hypertensive
patients in order to evaluate the effects of cessation of
guanfacine treatment. The "rebound phenomenon" was defined
as (1) the presence of withdrawal symptoms and (2) a rise of
15 mmHg or more above the pretreatment systolic blocd _
pressure. A summary of these results is given in Table X.



29.

.

*GPTT1-G601 ‘01 _(086T) *107BWJRYG "ULLD [ “Jfyex
*GL01-9€01 “OT (0Y61) *(0dPWURYd *UL(D °[ *Oxe
*(emespyitm jo swoldwds aa(33alqns ou y3tM S{3AI[ JudwIeaL33ud papadIxXd aJnssaJd poolq S, Juailed g,

ruawouayd ALiep 3amy Kiiep

«Punoqas oyN paJojjuout sjuajyed/skep 4 11 buw g-1 *SYM g-§ wezs *1 142
evawouayd i)

punogaJ ON SNOULJU0d/*SJY 96 ¥ bw z-1 ‘SIM g-¢ IL9J%0H *9 ‘wayuey ¢ Nyn
vuawouayd LLsnonugued KLrep Vo3| jWeY *y*)

punogas oN PaJojjuow Sjuajied/ sJdy gg 5 bu 9-¢ °swym 01-8  °sinoquez °) ‘piay "¢ 242

AJdijey *3 % uewyse) °y

vuawouayd Aisnonuiiuod *p*o ‘QLLLALAW °q ‘bBLedn

punoqaJs oN paJojjuow Ssjuaiied/ sJdy gy S bw 9-1 SAM 02-§ ~JIL[IW "MW ‘uuen g %
s1{nsay *$1d "ON abesoq uolledng (s)J03eb1359AU] *ON Apnis

hucu:cugmx.mno JO poLJad
NJ(-3504 UOLIPAJASqQ

UAWIRBJ |

JU3WILIJS]| JO UOLRSSI) DULMO| |04 SALPNIS (eI JUE|) BUlDRJUBNY JO AJewwns

X 2|qey



30.

The return of blood pressure to pretreatment levels after guan-
facine treatment was slower than had been observed with cloni-
dine, perhaps because of the longer half-life of guanfacine.
Unfortunately, these trials had no comparison clonidine

group.

Several other trials (Table XI) of guanfacine for treatment of

hypertension included observations of rebound phenomena,

although these were not the prime objective of the studies.
Table XI

Summary of Rebound Phenomena with Guanfacine

Datly
Dose No. Pts.
No. Pts. Ranges with

Study Type Monitored {mg) Rebound Frequency
1., Dose-finding and short-temm 63* 0.5-8. 0 0%
tolerance (< 2 weeks)
2. Comparative studies 118 1-15 0 0%
(6 weeks on guanfacine)
3. Studies 2-4 months' duration 12 1-10 4 5.6%
4, Studies of 1 year's duration 407 0.5-20 9 2.2%
5. Studies of 2 years' duration 106 0.5-20 6 5.7%
Totals 766 0.5-20 19 2.5%

*[ncludes 43 normal volunteers.

After interruption of short-term treatment (lasting several
days) no clinical signs of the rebound phenomenon were observed.
The earliest occurrence of the rebound phenomenon was observed
in pattents who were treated for at least 7 weeks. The lowest
daily dose of gquanfacine followed by rebound on discontinuation
was >5 mg/day.

While these observations suggested that guanfacine-treated
patients faced a low risk of important rebound after cessation
of treatment, they did not constitute a well-planned observation
in an adequate patient population., Protocol 03, a multicenter
study comparing the long-term effectiveness and tolerance of
guanfacine and clonidine, each added to 25 mg ..f chlorthalidone,
included a planned abrupt withdrawal phase after 24 weeks of
treatment, It is described in detail under the Well-Controlled
Clinical Trials section; it showed that rebound can occur

with guanfacine, but it occurs much later (after several

days) than clonidine and is almost always well tolerated.

* k * & x &
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4, Hemodynamic and Renal Effect Studies (continued)

Introduction. Five clinfcal studies on the effects of guan-
Tacine on hemodynamics and kidney function were performed. A
total of 74 patients was studied. *

In a hemodynamic study (Schaefer) of 10 hypertensive patients,
guanfacine was given in daily dosages of 3-15 mg (mean = 7.3 mg)
over a 12-week period to stabilize blood pressure. Hemodynamic
studies were performed before and after treatment of these
patients. No ovher drugs were taken during the study.

Systolic, diastolic, and mean arterial pressures in the right
atrium and aorta were measured and heart rate was recorded at
rest and during effort testing (bicyclie ergometer, work loads of
25 watt/2 min, 5) watt/2 min, 75 watt/2 min, and 100 watt/2 min
where possible). Cardiac output was also measured. From these

data, the following were calculated: stroke volume and total
peripheral resistance,

The results are given in Table XII.

Table XII

Hemodynamic Changes Between Pretreatment and Treatment (Schaefer)

Hemodynamic Parameter Rest Effort After Effort
Systolic Pressure, aorta +44 +id e
Diastolic Pressure, aorta P i T
Mean Arterial Pressure, aorta 22 + e
Pressure, atrial - - »
Mean Arterial Pressure, atrial - »> »>
Heart Rate . * .
Cardiac Output - - -
Stroke Volume > +» +
Total Peripheral Resistance +é + +
Heart Index - - -

- = No change.
+ = Relevant increase, not statistically significant.
+ = Relevant decrease, not statistically significant.
lncreasé. statistically significant (p<0.05).

= Decrease, statistically significant (p<0.05).
++ = Decrease, statistically significant {p<0.01).
+++ = Decrease, statistically significant (p<0.001).
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In a long-term hemodynamic trial (Torok, et al., 8th
Scientific Meeting, Intern. Soc. of Hypertension, Milan,
1981), ten pattents received guanfacine at 4 mg/day for 12
wonths. Mean blood pressure and heart rate decreased
significantly (p<0.01). There was also a significant increase
in stroke volume (p<0.05) and a significant decrease in TPR
(p<0.01) with no changes in blood volume or cardiac index.

A third study (Feldstein, et al)., Clinical Therap. 6:325-34,
1984) evaluated 11 patients during six weeks of guanfacine
therapy (mean daily dose of 4 mg). There were signficant
decreases in blood pressure, heart rate, and peripheral
restistance. Increases were noted in pulmonary artery
pressure, mean right atrial pressure, and stroke volume.

Erhinger and colleaques studied the effects of guanfacine on
the circulation of 5 patients. The following doses of
guanfacine were compared in random order with placebo: 0.01;
0.02; 0.04 mg/kg respectively. The drug was infused over a
S-minute period using a motorized pump.

The room temperature was controlled at constant 25°C following
an adaptation period of 60 minutes for each patient. Al
patients remained in the supine position prior to and during
the measurements of circulation. Blood flow in the calf and
forefoot was measured simultaneously every 15 seconds using a
strain gauge plethysmograph and an automatic venous occlusion
device. The technique of Wood and Ecstein (J. Clin. Invest.
32:41, 1958) was utilized to measure blood flow.

There were dose-dependent drops in blood pressure and
concurrent increases in blood flow in the foot. This observed
action was interpreted by the-authors as a decrease in
peripheral resistance.

In a study by Strauss, the effects of guanfacine alone on
plasma volume and plasma aldosterone were investigated.
Twenty-six patients with essential hypertension (DBP 90-100
mmig) were randomly assigned to efither 1.0 mg/day guanfacine
or placebo after a 1-month drug-free period. A1l medication
was biinded, and the study was conducted in a double-blind
fashion. Baseline values for plasma volume, plasma
aldosterone, and vital signs were obtained {mmediately prior
to the beginning of the drug evaluation period. A1l patients
received the test agents daily for 28 days. At the end of the
28-day period, plasma volume, plasma aldosterone, and vital
signs were obtained again for each patient. Plasma volume and
plasma aldosterone were estimated using standard commercial
laboratory methods. )
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There was no statistically significant or clinically relevant
change from baseline in plasma aldosterone for any of the 17
guanfacine or 9 placebo patients. Plasma volume decreased 5.3%
from baseline in those patients who received guanfacine, and a
2,41 decrease was observed in the placebo group., These dif-
ferences were not statistically significant.

The mean blood pressures for the guanfacine group decreased from
149/97 mmHg at baseline to 140/84 mmHg at the end of treatment.
The mean blood pressures for the placebo group changed from
163/97 mmHg to 156/99 mmHg at the end of treatment. The dif-
ferences in the changes from baseline observed between the
treatment groups for diastolic pressure were significant; the
differences for systolic pressure were not. The mean heart rate
decreased from 70 beats/min to 68 beats/min in the guanfacine
group and remained unchanged in the placebo group.

RENAL FUNCTION

In a chronic study by Roeckel & Heidland, 21 hypertensive
patients were treated orally with 2-15 mg/day of guanfacine for
24-42 months. The GFR for these patients ranged from
18.0-109.0 mL/min, Before, during, and after guanfacine, GFR
and plasma creatinine were recorded.

In this study, patients who received guanfacine alone or in com-

bination with hydrochlorothiazide and/or hydralazine did not
show 3 significant change in GFR or plasma creatinine levels.

LR B BN B SN
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Metabolic Effects (continued)

Three clinical studies were performed: (two)} to evaluate the

effects of guanfacine on glucose metaboiism (S. Saller and J,

Hauger-Klevene) and (one) to evaluate effects on the secretion
of pituitary and pancreatic hormones (I. Lancranjan).

Glucose Metabolism

Satler conducted a single-biind, crossover uxperimental acute
study, comparing guanfacine w/ith placebo (isotcnic saline
solution) in their effects on glucose and fnsulin tevels
during a glucose tolerance test.

Guanfacine 1 mg or placebo was administered intravenously. -
After 20 minutes, 100 g of glucose p.o. was given. At time-
points -90, O, 30, 60, 90, and 120 min, glucose and insulin
levels were measured.

There was no evidence that a single, 1-mg, intravenous dose of
guanfacine has a hyperglycemic effect or altered fnsulin
response,

An acute experiment cannot provide the definitive evidence on
the effect of chronic oral administration of guanfacine on
glucose metabolism, An analysis of the effect of guanfacine
on serum glucose is included in the Well-Controlled Clinica)
Studies section cf this clinical summary.

In a 12-month study in which 18, hypertensive, Type Il
diabetics were treated with guanfacine monotherapy (mean daily
dose of 2.8 mg), Hauger-Klevene arda Scornavacchi (Horm. Metab.
Res. 1985, p. 613-4} glucose tolerance that was influenced by
on-going diuretic therapy tended to improve during the perfod
of observation. There were no changes in body weight during
the period of observation,

The results are summarized in Tables XIII and XIV.




Table XI11I
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Changes 1n Plasma Glucose (mg/dL) During Oral Glucose Tolarance Tests

in Patients Treated with Guanf-cine

Time in minutes

0 60 120 180

Plasma
glucose (mg%)

Placebo (18) 134.6 + 50,9 203.6 + 49,1 212.7 + 52.7 160.9 + 52.7
3 months (18) 128.9 + 40.0 18¢.0 + 52.0 196.4 + 57.6 147.1 * 3..2
6 months (15) 111.3 ¢ 20.4 168.9 + 40,0 179.1 £ 45.1* 138 & 35.5

12 moaths (9) 99.6 ¢+ 18.9* 160.9 + 23.5* 165.5 ¢+ 30.0* 118.9 + 18.0"

*0<0,.001

Table XV
Changes in Plasma Insulin During Oral GTT in Patients Treated with
Guanfacine
Time in minutes
0 ol 120 -~ 180

Plasma
insulin (pU/ml)

Placebo 12.5 ¢+ 6.4 78.8 + 57,4 98,5 ¢ 73.1 70.9 + 64.9
3 months 18.9 + 8.0 89.9 + 64.2 111.4 ¢+ 78.0 68.0 ¢+ 57.3
6 months 22.3 ¢+ 10,3*» 95.8 + 68.8 114.6 ¢ 67.1 72.3 ¢ 55,2

12 months 26,1 ¢+ 6.3* 100.4 + 53.1 135.8 ¢ 67.7 94.5 * 42.0

*25<0.05 {n relationship to placebo




Pituitary and Pancreatic Hormone Effects

Lancranjan conducted a study to determine the effects of guan-
facine on the secretfon of pituitary and pancreatic hormones.

Fourteen, non-obese, healthy volunteers aged 21-45 years,
recefved 1 and 2 mg guanfacine as a single dnse. A second group
of 10 normat volunteers, aged 20-30 years, received single doses
of 2 mg and 4 mg of guanfacine or 0.15 and 0.3 mg clonidine in a
randomized crossover sequence., A third group of six male
patieats (44-60 years) with mild hypertension took 2 mg cuan-
facine t.1.d. for 10 days.

A significant stimulatory effect on growth hormone (GH) secre-
tion occurred only after single oral doses of 2 and 4 mg guan-
facine and 0.3 mg clonidine in normal subjects under 45 years.
This effect did not occur in hypertensive patients aged 44-60
years, either after single doses of 2 my guanfacine or after
short-term treatment (2 mg t.i.d. for 10 days). Moreover GH
plasma ievels, measured in hypertensive patients during long-.
term treatment -with guanfacine, were normal (Study No. 129),

Guanfacine had no effect on prolactin (PRL) resting plasma
levels or on PRL released by agents acting on the pituitary, but
significantly decreased PRL stimulated by insulin-induced
hypoglycemia.

Single doses of 1 mg, 2 mg, and 4 m3 guanfacine and short-term
treatment (3 mg daily for 7 days) had no effect on “resting”
glucose or insulin plasma levels,

Finally, no relevant biological effect on ACTH, LH, FSH or gly-

cagon secretion was recorded after short-term treatment with
guanfacine.

* %k k k%
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Clintcal Laboratory Studies - Effectiveness (Continued)

Three studies of the effect of guanfacine on plagsma renin
activity and catecholamines were reviewed.

In the first study (Rosenthal), 26 hypertensive patients (21
essential hypertensives, 5 renal hynertensives) were evaluated
in an open-label study in which 24 patients completed a 14-day
placebo phase followed by 3 months of guanfacine with another
2-week placebo period at the end., All patients started at

3 mg/day and were titrated upward to achieve an effective main-
tenance dose. Blood and urine samples were collected for
measurements of blood count, urinalysis, blood glucose, potas-
sfum urea, uric acid, serum creatinine, renin, and creatinine
clearance.

The average daily dose of guanfacine was 6 mg (range 3-40 mg/
d»ry.. Blood pressure was reduced from an average 197/115 mmig
to 147/83 mmHg after 12 weeks of treatment. Plasma renin '
decreased during treatment from a mean of 3.3 to 2.3 ng m.-! he!,
This decrease could not be correlated with the decrease in blood
pressure in individual patients,

In a second study (Schoeppe and Brecht), 23 patients with mild
to moderate essential hypertension were studied. In the acute
phaze of the study, these previously untreated hypertensive
patients recelived a single i.v. dose of 0.02 mg/kg guanfacine.
At 15- and 60-minute intervals following the dose, blood
pressure, heart rate, plasma noradrenaline, and plasma renin
activity were measured in the supine position.

In the chronic phase of the study, the same patients were
treated for 4 weeks with 1 mg b.1.d. orally. Blood pressure,
heart rate, plasma noradrenaline, 1.d plasma renin activity were
measured before and after treatmeni under various physiological
conditions, f.e,, after 4 houre supine, after 7 minutes stand-
ing, and after 2 hours walking.

In both the acute and chronic phases of the study, there was a
sfgnificant reduction in blood pressure, Plasma noradrenaline
and renin (PRA) decreased significantly during the acute phase
of the study. During the chronic phase of the study, there was
a significant decrease in plasma noradrenaline and PRA under
basal and orthostatic conditions. 1In individual patients, these
reductions could not be correlated with a reduction in blood
pressure,

In the third study (Manhem and HOkfelt), 5 patients with essen-
tial hypertension (WHO grades [I-111) were hospitalized for 6-10
days during the institution of guanfacine treatment and then
again 4-8 weeks later during the withdrawal of the drug. The
dosage of gquanfacine ranged from 0.5-2.0 mg t.1.d.
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8lood pressure, heart rate, plasma and urinary catecholamines,

and plasma renin activity were measured before and after treat-
ment,

Blood pressure, plasma catachols, and PRA decreased during
treatment, and all increased gradually upon discontinuation of
the drug. No “rebound hypertension® was observed,

Guanfacine decreasas plasma renin activity, but this decrease s
not correlated with a reduction in blood pressure in individyail
subjects. Guanfacine decreases plasma catechols which return to
normal levels after discontinuation of the drug.

* &k & %
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8. Well-Controlled Trials on Hypertension (continued)

1.

U.S. Trials: Stepped Care

2. Dose-Response Study (Study No. 01)
One multi-investigator, double-blind, randomized and
placebo-controlled study to evaluate the dose response of
guanfacine as Step Il treatment for mild to moderate essen-
ti=1 hypertension (95-114 mmHg, DBP) was completed.

Inclusion and Exclusion Criteria:

In order to ve accepted in the study a patient was to be 21-60
years old and have a diagnosis of mild to moderate essential
hypertension (DBP=95-114 mmHg). A patient was excluded,
however, {f he was obese, alconolic or a drug addict, or if
he/she had: wunstable diabetes or grade III or IV hypertensive
retinopathy, malignancy or advanced renal, hepatic, GI, pulmo=-
nary or hematological disease, congestive heart failure,
unstable angina pectoris, Ml within 6 months or clinically
significant cerebrovascular disease, gout, or labile hyperten-
sion,

Excluded also were pregnant or nursing women or patients who had
received guanethidine or reserpine therapy immediately prior to
entering the study or patients taking anticholinergic, anticon~
vulsant, and antidepressant medication or adrenal steroids or -
blockers or ganglionic blockers, MAQ inhibitors, phenothiazines,
sympathomimetics or vasodilators for long-term therapy (more
than 41 days).

Study Plan: This included two stages:

Duration Treatinent

Stage I:
Stage II:

5 weeks 25 mg chlorthatidone 0.D. in the morning

12 weeks 25 mg chlorthalidone and either placebo or
one of the following:

0.5 mg guanfacine )
1.0 mg guanfacine )
2.0 mg guanfacine )--0.D. at bedtime
3.0 mg guanfacine )
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In order to be advanced to Stage Il a patient had to remain
hypertensive (sitting diastolic blood pressure 95-114 mmHg)
until the end of Stage I, if not, he was dropped from the study.
Stage 11 was double-blind and the patients were assigned ran-
domly into the 5 treatment groups. Guanfacine dosages for all
groups started at 0.5 mg/day. For groups 3-5 the dosage was
fncreased every 3 weeks until it reached the desired level by
veeks 8, 10, and 12 respectively. Treatment during Stage Il was
administered at bedtime because guanfacine causes sedation in

some patients which may interfere with the patient's aaily
activities.

The patients were evaluated at weeks 0, 2, 4, and 5 during Stage
1 (screening period) and every 2 weeks durina Stage 11 (drug
evaluation period). Evaluations were not at fixed times during
the day, thus, representing measurements 12 or more hours post-
dosing. The evaluated parameters at each study period are sum-
marized in Table XV.

Table XV

Guanfacine-Clinical Protocol 01
Evaluations Schedule: Efficacy and Safety

Week of 3tudy
Type of Evaluation Step | Step 11
0 2 4 51 7 g 11 13 15 1/

gfficacy

SISBP/SIDBP/S1HR
S1SBP/SIDBP /StHR

> >
»

ht}

Clinical Adverse Experiences
Bady Weight X
Electrocardiogram X

]
¢ DL >C > e
I 2 D< <
g L L > >t
I > >
§ > > <
1 > > > >
LI i > >
1 > > > >

2

Laboratory
CBC with Differential
Platelets
SMAC-16
Urinalysis
L.E. Test
Ophthalmic Exans (optional)

1 0 e
[T T D R B
P P PE DC DL DL
I D I I B
(IO I DR B L
1 & >C3C >C >
(I N D I I
1 4 00 0 1
P P DL P M

|

l

|

I

Safety I
l

|

!

|

sisep
Si0BP
SiHR
StSeP
StDBP
StHR

sitting systolic blood pressure .
sitting diastolic blood pressure
sitting heart rate

standing systolic blood pressure
standing diastolic blood pressure
standing heart rate
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Mean arterial pressure was calculated from 2/3 DBP + 1/3 SBP.
Vital signs (blood pressure and pulse) were recorded 12-18 hours
after the last dose of test medication. All data collected in
the sitting position reflect an average of the last 3 of 5
measurements as was defined in the protocol. Data in the
standing position were collected 2 and 5 minutes after standing
erect, but the 2 minute reading was chosen for analysis because
it provided a better estimation of orthostatic disturbances.

The primary measurement of efficacy was the comparison of the
values obtained at the end of Stage II to those obtained at the
beginning of this stage just before treatment with guanfacine or
placebo was inftiated., Data from patients who dropped out of
the study prior to week 13 were not included in this analysis
since patients in the 1,0, 2.0, and 3.0 mg groups had not
reached their pre-specified dosage levels, Data from patients
who terminated prematurely between weeks 13-17 were “carried
forward" and were included in the endpoint analysis.

The mean values of all efficacy data collected at each of the 10
observation periods were calculated and these results are also
included in the efficacy analysis so that the overall responses
to treatment over time can be appreciated.

RESULTS:

A total of 462 patients were admitted into Stage I by the 8

investigators, One hundred of these patients were terminated
during this stage for the reasons indicated in Table XVI.

Table XVI

Patients Terminated During Stage 1!

Reason No. of Pts.
DBP < 90 ar > 114 mmHg 49
ClinTcal Adverse Reactions 12
Abnormal Lab Values 3
Administrative (patient failed to 33
return, missed 20% of medication, etc.)

Other _3

100

———

—

One additional patient was lost to follow-up early during Stage
I1. Thus, actually only 361 patients were treated during Stage
11. Eighty (80) patients were terminated prematurely during
Stage ! for the reasons indicated in Table XVII.

3
—
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Table XVII

Patients Terminated Prematurely During Stage 11 .

Number of Patients
Due to Side Effects Completed

Investigator Entered Terminated Clinical Lab Study
Finnerty 43 6 0 1 (+ SGOT) 37
Kessler 67 24 12 43
McMillan 36 4 1 32
Mavion 30 5 4 1 (+ NPN) 25
Savran 37 7 0 30
Al derman 49 15 12 1 (+ glucose) 34
Canosa 50 S 4 41
Materson _S0 10 -8  _ _40
362 80 41 3 282

Other reasons for terminating patients prematurely during Stage
Il were: treatment failures (6, mainly piacebo patients or
patients receiving 0.5 mg guanfacine/day), loss to follow-up
(7), uncooperation (8), failure to get more than 20% of medica-
tion (4), or failure to appear for 2 consecutive visits (4),
taking excluded medication (3), intercurrent illness (4), per-
sonal reasons (4), (i.e., to have a baby, etc.). Some of the
patients were excluded for more than ore reason (side effect
plus taking excluded medication, etc.).

The distribution of patients by investigator and treatment group
is shown in Table XVIII. Comparison of the demographic charac-
teristics of the patients (age, sex, race, height, weight, and
mean duration of hypertension) showed no significant differences
between the 5 groups as shown in Table XIX (all 362 patients),
Table XX (patients who completed the study) and Table XXI
(patients who did not complete the study).




Table XV11l

A. H. Robins Co.
Guanfacine-ﬁiinica\ protocol Ol
pistribution of Patients Included in gndpoint Analysis

By Treatment Group and {nvestigator

50.

investigator
Treatment
Group 1 2 3 4 5 6 1 8 Total
—— gty e _____-_._—-—-_
placebo 8 11 6 3 7 10 9 9 63
0.5 8 12 7 5 1 6 9 9 63
1.0 7 11 5 5 7 10 9 10 64
2.0 B 9 7 5 6 8 8 7 58
3.0 7 8 7 5 bi 9 9 7 59
Total 38 51 KYA4 23 34 43 44 42 307
Table XIX
A. He robins Co.
Guanfacine - Clinical protacol 01
pemography < All Patients
— e .
Treatment Groups _
Characteristlcs atebo > Mg J Mg 0 mg .0 mg
e —— i
= 73 12 12 73 72
Sex: Male 56 %3 %5 57 49
female 17 19 17 16 23
Race Non-Blacks 53 49 46 46 5
glacks 20 23 25 27 21
Age: Mean 48.6 * 46,4 = 48,6 * 49,5 = 47.7 £
+5.0. (yrs.) 9.2 10.2 8.9 8.9 9.2
Height: Mean 68.3 * 68.5 ¢ 68.2 * 68.8 68.3 ¢
t S.D. (in.) 4.1 4.1 3.3 3.7 3.9
Weight: Mean 186.4 ¢ 187.9 * 189.7 * 1868 = 189.4 =
+ S.D. (lbs.) 4.3 1.4 34.3 28.1 7.2
Duration of
Hypertension: 7.0¢% 7.3¢ 6.6 = 6.7 ¢ 7.5¢=
Neans=5.0. (yrs). 6.0 7.4 7.% 6.3 7.8




Table XX

A. H. Robins Co,
Guanfacine - Clinical Protocol 01
Demography -~ Patients Who Completed Study

21,

Treatment Groups

Characteristics Placebo C.5 mg 1.0 mg 2.0 mg 3.0 mg
N = 5% 59 59 54 51
Sex: Male 41 44 46 44 36
Female 14 15 13 10 15
Race: Non-Blacks 40 39 37 34 32
Blacks 15 20 22 20 19
Age: Mean 49,7 = 45.5 ¢ 43.9 ¢ 49,7 ¢ 47.4 =
5,0, {yrs.) 8.1 10.7 9.2 9.1 9.1
Height: Mean 68.2 ¢ 63.6 ¢ 68.5 = 68.9 ¢ 68.6 :
t 5.0, (in,) 4.5 3.8 3.1 3.7 3.5
Weight: Mean 187.8 ¢ 187.7 ¢ 191.4 185.9 = 193.9 ¢
t 5.0, (1bs,) 35.9 30.9 33.2 27.6 39.9
Duration of
Hypertension: 6.7 ¢ 6.4 ¢ 6.1 ¢ 7.2 6.7 =
MeantS.D. (yrs). 5.8 7.1 7.8 6.5 6.5
Table XXI
A. H. Robins Co.
Guanfacine - Clinical Protocol 01
Demography - Patients Who Did Not Complete Study
Treatment Groups
Characteristics PTlacebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg
N = 18 13 13 18 21
Sex: Male 16 9 9 12 13
Female 3 4 4 6 8
Race: Non-Blacks 13 10 9 13 13
Blacks 5 3 4 5 8
Age: Mean 45.4 ¢ 50.4 ¢ 47.0 49.1 ¢ 48.4 ¢
t5.D. (yrs.) 11.4 6.4 1.6 8.8 9.6
Height: Mean 68.4 ¢ 68.0 ¢ 66.9 68.5 ¢ 67.6
t S.0. (in,) 3.0 5.2 4.3 4.0 4.8
Weight: Mean 182.,3 ¢ 188,9 ¢ 182.2 8.5 = 178,6 ¢
t S.D, {(1bs,) 29.5 34,7 39.6 30,3 27.6
Duration of
Hypertension: 7.9 ¢ 11,4 ¢ 9.0 5.1 ¢ 9.4
MeantS.D, (yrs). 7.1 7.8 5.2 5.7 10.2
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The baseline vital signs for all patients, natients who
completed the study and for those who did not complete the study
are shown in Tables XXI1, XXIII, and XXIV, respectively. There
were no significant differences in either systoltc, diastolic,
or mean arterial blood pressure or in heart rate between them,

Table XXII

Guanfacine - Clinical Protocol 01
Baseline ¥ital Signs - A1l Patients
Sitting Position

Treatment Groups

Vital Signs PTacebo . 0.5 mg T.0mg 2.0 mg 3.0 mg
N = 73 72 72 73 12
Diastolic BP: 100.4: 5.3 98,9+ 3.9 99.8z 4.6 98,7+ 4.7 101.0t 5.3
Mean ¢ S.D. (mmHg)

Systolic 8P: 140,.7£13.,9 136,5:11.5 140.5+13.7 138.9:13.6 140.0:13.4

Mean t S.D. (mmHg)

Mean Arterial BP:
Mean ¢ S.D. (mmHg) 113,82 7,1 111,5¢ 5.3 113.4:r 6.2 112.8: 6.4 114,0t 6.6

Heart Rate:
Mean ¢ S.D.

(beats/min) 79,6:10,7 77.4: 9.2 79.9:10,2 80.5:10.7 78.5: 9,1




Ide

Table XXIII

Guanfacine - Clinical Protocol 01
Baseline Vita) Signs - Patients Who Completed Stuqy
Sitting Position

Treatment Groups

vital Signs PTacebo 0.5 mg 1.0 mg 2.0 mg 3.0 ng
N = 55 59 59 54 51
Diastolic BP: 99.5¢ 4.9 99.1t 4.1 99.9t 4.6 99.62 4,7 100.3t 5.1

Mean £ $.D. (mmHg)

Systolic 8P: 139,1£13.9 136.2:11.,3 139.9:13.6 139.4:14,9 139.8:12.8
Mean ¢ S.D. (mmHg)

Mean Arterial BP: L
Mean ¢ S.0. (mmHg) 112.7¢ 6,9 111.5¢ 5.4 113.2t 6.2 112.9t 6.8 113.5t 6.6

Heart Rate:
Mean £ S§.0,
(beats/min) 79.1£10.6 77.4t 9.5 18,8t 8.7 82.2:10,0 79.2t 9.8

Table XXIV

Guanfacine - Clinical Protocol 01
Baseline Vital Signs - Patients Who Did Not Completed Study
Sitting Position

Treatment Groups

Vital Signs PTacebo 0.5 mg T.0 mg 2.0 mg 3.0 mg
Ns= 18 13 13 18 21
Diastolic BP: 103.1t 5.8 98.42 2.3 99,3t 5.0 99.1x 3.4 102.7: 5.6

Mean ¢ S.D. (mmig)

Systolic BP: 145,3t13,3  137.9+12.6 143.,2:14.6 137.1t 8.2 140.5¢15.0
Mean t S.D, (mmHg)

Mean Arterial 8P:
Mean ¢ S.D, (mg) 117.1t 7.2 111,62 4.7 113.9¢£ 6.6 111.7¢t 4,2 115.3t 6.4

Heart Rate:
Mean ¢ S.D.
(beats/min) 81.2:11.3 77.5¢ 8,3 84.6:14.8  75.2:11.6 17.1 7.2
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The effect of the various dosages of guanfacine on the diastol-
ic, systolic, and mean arterial blood pressures and on the
heart rate in the sitting position is shown in Tables XXV, XxVl,
XXV1I, and XXVIII and is {1llustrated in Figs. 11, 12, 13, and
14. Tables XXIX, XXX, XXXI, and XXXII and Figs. 15, 16, 17, and
18 show the respective effects in the standing position.

Table XXV

Guanfacine - Clinical Protocol 01
Response Criterion = Diastolic Blood Pressure
Dose Group Means by Week of Study
Sitting Position

Week Patient Dose Group
of Study Statistic Randomized  Placebo 0.5 1.0 2.0 3.0
Baseline 361 - - - - -
Mean 99.9
2 N - 70 282 - - -
Mean 94.3 89.9
4 N - 69 66 198 - -
Mean 93.0 91.5 86.7
6 N - 65 62 65 125 -
Mean 93.8 9]1.2 86.7 85.4
8 N - 60 62 62 58 59
Moan 91.5 92.6 86.6 85.5 86.0
10 N - 59 58 60 54 54
Mear 92.3 91.3 87.0 86.4 86.0
12 N - 57 59 60 54 52
Mean 91.9 92.8 86.9 86.0 87,3
Figure 11
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Table xxvi

Guanfacine . Clinfeay Protocol 0
Response Criterion = Systolie Blood Pressure
Dose Group Means by Week of Study

Sitting Position

— e tet ey, Pemtian, P,

Week Patient Dose Group
of Study Statistic Randomized Placeko 0.5 1.0 2.0 3.0
—_—— — —
Baseline N 361 - - - - -
Nean 139.3
2 N - 70 282 - - -
Mean 137.8 130.6
4 N - 69 66 198 - -
Mean 137.0 130.2 125.4
6 N - 65 62 €5 i25 -
Mean 133,2 130,5 12%.3 123,7
8 N - 69 62 62 56 5¢
Mean 23.7 131.7 128.5 125.0 122.1
10 N - 59 58 60 54 54
Mean 135.6 130.8 127.0 125.4 124 .1
i2 N - 57 59 60 54 52
Mean 134 .4 131.3 126.3 126,89 123.8
—_ —_— —— —————— — T ————
Figure 12
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Quantacing . Chinical Protocol oy

Response Criterion = Systolic Blaod Pressure
Dose Meany ®

W  Stepl Stop u* )*




Table XXVII

Guanfacine - Clinical Protocel 0]
Response Criterion = Mean Arterial Pressure
Dose Group Means by Week of Study
Sitting Pesition

A ]

Week Patient Dose Group
of Study Statistic Randomized Flacebn 0.5 1.0 2.0 1.0
Baseline N 361 - - - - -
Mean 113.1
2 N - 70 282 - - -
Mean 108.8 103.5
4 N - 69 66 198 - -
Mean 107 .7 104.4 100.0
6 N - 05 62 65 125 -
Mean 106.9 104.3 99.6 98.2
8 N - 60 62 62 53 59
Mean 105 .6 105.6 10Q,7 98.7 98.0
10 N - 59 58 €0 54 54
Mean 106.7 104.5 1n0,3 99.4 98 .7
12 N - 57 59 60 54 52
Mean 106.1 105.6 1000 99.6 93.5%
Figure 13
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Table XXVIII

Guanfacine - Clinical Protocol 01
Respense Criterion = Heart Rate
Dose Group Means by Week of Study
Sitting Position

Week Patients Dose Group
of Study Statistic Randomized  PTacebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 79.2
2 N - 70 282 - - -
Mean 80 .4 77.0
4 N - 69 66 198 - -
Mean 81.2 79.1 75.6 )
6 N - 65 62 65 124 -
Mean 79.6 77.8 75.8 72.7
8 N - 60 62 62 58 59
Mean 719.% 78.7 76.7 73.6 74,7
10 N - 59 58 60 54 54
Mean 77.7 77.1 74.9 74.1 74 .4
12 N - 57 59 60 54 52
Mean 80.3 79.1 74.3 76.5 75.0
Figure 14
A.H. Robins Co.
Quanfacine -~ Clinical Protocol 01
Response Criterion = Heart Rate
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Table XXIX

Guanfacine - Clinical Protocol 01

Resnoonse Citerion = Diastolic Blood Pressure

Dose Group Means by Week of Study
Standing Position

Week Patients Dose Group
of Study Statistic Randomized Placebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 101.7
2 N - 70 282 - - -
Mean 98.7 93.5
4 N - 69 66 198 - -
Mean 96,9 95.4 90.5
6 N - 65 62 65 124 -
Mean 98.7 95.0 90.3 89.8
8 N - 60 62 62 58 59
Mean 96.6 97.8 90.4 88.8 89.2
10 N - 59 58 60 54 54
Mean 96.9 95.7 90.1 %0.9 89,7
12 N - 57 59 60 24 52
Mean 95.3 96.6 91.3 91.0 90.8
Figure 15
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Table XXX

Guanfacine - Clinical Protocol 0l

Response Criterion = Systolic Blood Pressure

Dose Group Means by Week of Study

Standing Position

Week Patients Dose Group -
of Study Statistic Randomized  PTacebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -

Mean 139.6
2 N - 70 282 - - -

Mean 140.1 132.4
4 N - 69 66 198 - -

Mean 137.2 132,2 127.5
6 N - 65 62 65 124 -

Mean 135,2 130.8 126.3 125.7
8 N - 60 62 62 58 59

Mean 135.6 134.5 128.2 126,6 123.0
10 N - 59 58 60 54 54

Mean 135.9 130.4 127 .5 127.5 125.3
12 N - 57 59 60 54 52

Mean 135.5 132.5 129.6 128.9 124.3

Figure 16
A.M. Robins Co.
Guanfacine — Clinical Protocol O1
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Table Xxx1
Guanfacfne = Clinfcay Protocol 01
Response Criver * Mean Arteria)
Ose Groyp Means
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Guanfacine - Clinical Protoco) 01

Table XXXII

Response Criterion = Heart Rate

Dose Group Means by Week of Study

Standing Position

LYY

L

Week Patient Dose Group
of Study Statistic Randomized Placebo U 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 82.8
2 N - 70 282 - - -
Mean 85.2 81.4
4 N - 69 66 198 - -
Mean 84.2 81.9 79.3
6 N - 65 62 65 123 -
Mean 84 .4 81.6 79.7 7.1
8 N - 60 62 62 58 59
Mean 82.5 82.5 80.6 76 .6 78.9
10 N - 59 58 60 54 54
Mean 81.8 82.5 78.6 18,7 78.5
12 N - 87 59 60 54 52
Mean 82.9 83.1 718.5 81.3 79.9
Figure 18
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The results show that significant reductions in blood pressure
were obtained with datly dosages of 1.0, 2.0, and 3.0 mg of
guanfacine, while the 0.5-mg dosage was less effective,
causing no significant reduction in pressure. The effect of
the 1-3 mg dosages was similar, especially on diadstolic
pressure, where increasing the dosage from 1 te 3 mg gave no
suggestion of an increased effect. There was, however, some
fndication of an increased effect on systolic pressure at the
highest dose although the difference was not significant,
Heart rate was decreased hy 1-6 beats/min. Again, there was
no significant difference between the effects of the 1-3 mg
dosages.

Endpoint mean changes for each of the vital signs in the
sitting and standing posfitions are shown in Tables XXXIII and
XXXIV respectively. Addition of guanfacine at 1-3 mg to a
regimen of 25 mg chlorthalidone per day reduced the diastolic,
systolic and mean arterial pressure in the sitting positfon by
13, 12-16 and 13-14 mmHg respectively. The respective changes
in the standing position were G-12, 10-15, and 10-13 mmHg.

The changes in hear. rate were 4-5 beats/min in both positions.

Statistical analysts of the resuits in the sitting (Table
XXXV) and standing posttion (Table XXXVI) showed that the
reductions induced by the 1.0-3.0 mg dosages were
statistically significant.

Table XXXI11i
Guanfacine - Clinfcal Protocol 0}

Endpoint Means by Treatment Group
Sitting Position

Response _ Treatment Group

Criteria Statistic Placebo 0.5 1.0 2.0 3.0
Diastolic N 63 63 64 58 59
Blood Mean 92.8 93.5 87.3 86.1 87.6
Pressure Mean Change -7.1 -5.6 «12.7 -13.3 -13.1
Systolic N 63 63 64 58 59
8lood Mean 134.5 132.5 126.5 127.6 124.2
Pressure M:an Change -4,7 -4,7 -14.0 «11.6 =15,6
Mean N 63 63 64 58 59
Arterial Mean 106.7 106.5 100.4 99.9 99.8
Pressure Mean Change -6.3 «5.3 ~13.1 -12.8 =13.9
Heart N 63 63 64 58 59
Rate Mean , 80.4 79.4 75.1 76.2 74.6

Mean Change +1.2 +2.1 -4.4 -4.7 -4.8




Table XXXIV

Guanfacine - Clinical Protocol 01
Endpoint Means by Treatment Group
Standing Position

Response Treatment Group
Criteria Statistic PYacebo  U.5 1.0 2.0 3.0
Diastoltc N 63 63 64 58 59
Blood Mean 96.3 97.2 92.0 91.2 9.1
Pressure Mean Change -5.5 -3.7 -8.9 -10.0 -11.7
Systolic N 63 63 64 58 59
B8iood Mean 135.5 133.4 130.1 129.8 124.7
Pressure Mean Change =3.3 -4.9 -10.7 -9.5 ~15.0
Mean N 63 63 64 58 59
Artertial Mean 109.4 109.3 104.7 104.0 102.3
Pressu.2 Mean Change -4.8 -4.1 -9.5 -9.8 -12.8
Heart N 63 63 64 58 59
Rate Mean 83.3 83.2 79.3 80.9 79.5
Mean Change +2.1 +1.3 -3.9 -4.6 -3.7
Table XXXV

Guanfacine - Ciinical Protocol 01

Statistical Analyses ot Endpoint Efficacy Results

Sitting Position

Treatment
Effect 4 Contrasts !“1 = ,05/4 = ,0125)
Response Criterion (a=,05) O vs 0.5 0 vs 1.0 - O vs 2.0 U vs 3.0
Diastolic Blood Pressure p<.05 NS p<.012% p<.0125% p<.0125
Systolic Blood Pressure p<.05 NS p<.0125 p<.012% p<.012%
Mean Arterial Pressure p<.05 NS p<.0125 p<.0125 p<.0125
Heart Rate p<.05 NS p<.0125 p<.0125 p<.0125
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Table XXXVI

Guanfacine - C1;~!cal Protocol 01
Statistical Analyses of Endpoint Efficacy Results
Standing Position

Response Criterion ‘E??S‘é‘i"‘ Uvs %.gon(trr?r:?.éal = .32/%.1-1 '015535 I
Diastolic Blood Pressure p<.05 NS p=0.042 p<.0125 p<.0125
Systolic Bloud Pressure p<.05 NS p<.0125 p=0.025 p<.0125
Mean Arterial Pressure p<.05 NS p<.0125 p<.0125 p<.0125
Heart Rate p<.05 NS p<.0l25  pc.0125  p<.0125

Dose Response: The dose response curves for group mean blood
pressures and heart rate at the end of the study (week 12} as a
function of assigned dose are shown in Figures 19-26. It
appears that the effect on the standing blood pressure increases
with dosage although the differences between the 1.0-, 2.0-,

and 3.0-mg dosages were not statistically significant, while

there is Tittle evidence of an increased diastolic pressure
response with dose,
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The endpoint mean diasstolic blood pressures in the sitting posi-
tion are tabulated in Table XXXVII according to the degree of
the baseline diastolic pressures {95-99, 100-104, and greater
than 104 mmHg). It is obvious that the lower the initial
pressure was, the lower were the levels that the endpoint
pressure reached, which suggest that the reductions in blood
pressure due to guanfacine were the same in all 3 groups (a mean
of about 12 mmHg). Table XXXVIII shows that the percentage of
paiients who reached an endpoint diastolic pressure less than

90 mmHg was inversely proportional to the degree of the baseline
blood pressure, It also shows that the placebo effect was
significant: 50% of the patients who had baseline diastolic
blood pressure between 95-99 mmHg and 24% of those who had
pressures between 110-114 mmlg became normotensive after taking
placebo (in addition to chlorthalidone), Guanfacine at 0.5
mg/day was actually less effective (43% and 11% respectively)
than placebo.

Table XXXVII

Guanfacine - Clinical Protocol 01
Response Criterion = Diastolic Blood Pressure

Mean Endpoint By Treatment Group and Baseline Value

Sitting Position
(mmHg)

Treatment Groqgs Lé%TI

Baseline Placebo & 0.5 A 4 3.0 a
95~ 99 89.1 -8.0 91.1 -6.0 84,9 -12.0 85.0 -12.1 83.6 -13.3
n=42 n=44 n=37 n=4y n=31
.00-104 96,7 -4.%5 98,5 -3.0 87.9 -13.0 88.6 -12,3 92.2 - 9.2
n=12 n=ll n=16 n=9 n=l6
>104 105.2 -6.1 100.6 -7.% 94.4 -14.6 89.1 -19,7 92.3 -1/.8

n=9 n=8 n=ll n=9 n=12
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Table XXXVIII

Guanfacine - Clinfcal Protocol 01
Response Criteria = Diastolic Biood Pressure
Number of Patients With Endpoint Diastolic
Blood Pressure < 90 mmHg
Sitting Position

Baseline
Diastolic Blood Treatment Group
Pressure (mmHg) Placebo 0.5 1.0 2.0 3.0
95- 99 50% 431 73% 638% 71%
n=42 n=44 n=37 n=40 n=31
100-114 24% 11% 41% 61% 39%
n=21 n=19 n=27 n=18 n=28

Side Effects: Table XXXIX shows that only the higher dosages of
guanfacine (2 and 3 mg/day) caused a clearly higher incidence of
side effects than placebo. The 1.0-mg dose could not be distin-
gquished from placebo. The most frequent side effects observed,
especially at high dosages, were dry mouth, somnolence, and
asthenia. It should be noted that because of the study design,
patients assigned to the 3.0 mg/day group could also have
experienced an adverse effect at a ltower dose of guanfacire.

Table XL displays the frequency distribution of patients whe
were discontinued prematurely because of adverse experiences
according to the dose level of the drug at the time of ter-
mination. There were no significant differences in the percen-
tage of patients who were terminated because of side effects
between the placebo and the 2.0 and 3.0 mg of guanfacine/day
groups. This suggests that the side effects caused by guan-
facine are rather mild and that patients can tolerate them.



Table XXXIX

Guanfacine - Clinical Protocol 01
Frequency Distribution of Patients with
Most Common Adverse Experiences
(Possibly or Probably Related Only)

Assigned Treatment Group

Adverse Placebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg
Experience L 25 mg Chlorthalidone-«--wcocacrcecana- ,
N= 13 72 72 72 72
Dry Mouth 5 4 6 8 20
Somnolence 1 3 0 1 10
Asthenia 0 2 0 2 7
Dizziness 2 1 3 6 3
Headache 3 4 3 1 2
Impotence 1 1 0 1 3

Table XL

Guanfacine - Clinical Protocol 0l
Premature Terminations Because of Adverse Experiences
Frequency Distribution of Patients

Dosage at Time of Terminatior

Week of PTacebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg
Study e - 25 mg Chlorthalidone==ee-escuccncacan -
2 0 8 - - -

4 0 2 5 - -

6 1 0 1 10 -

8 1 1 1 0 3
10 3 1 0 1 3
12 0 0 0 Q 0
Totals 5/73 12/288 7/216 11/144 6/72

6.9% 4.2% 3.2% 7.6% 8.3%

Tables XLI - XLV identify the individual patients in each group
who experienced adverse reactions and the type of the reacticn,



Table XLI

Guanfacine = Clinical Protocol 01
Adverse Experiences as Reasons for Discontinuation of Placebo

Number of Patients with Adverse Experiences: 5

Number of Adverse Experiences : 6
Patient ldentification Adverse Experience
1403 hypertension
1406 nausea and vomiting
1604 headache
1709 fatique
1816 somnolence
Table XLI1I

Guanfacine - Clinical Protocol 01
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 0.5 mg Dosage Level

Number of Patients with Adverse Experiences: 12

Number of Adverse Experiences 1 23
Patient ldentification Adverse Experience

12004 syncope
12014 headache, abnormal vision
12012 impotence
12019 conjunctivitis and iritis
12024 pain, headache and nausea
1411 impotence
1621 dry mouth, weight decrease and polyuria
1643 asthenia and nervousness
1615 urinary incontinence
1605 insomnia
1646 headache and dizziness
1707 asthenia, dizziness, headache and

somnolence
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Table XiLIII

Guanfacine - Clinical Protocol 01
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 1.0 mg Dosage Level

Number of Patients with Adverse Experiences: 7

Number of Adverse Experiences I V'
Patient Identification Adverse Experience
12001 dermatitis
1325 dizziness and nausea
1425 dry mouth and headache
1639 dizziness and headache
1623 pain, paresis and insomnia
1718 paraesthesia
1817 asthenia
Table XLIV

Guanfacine - Clinical Protocol 01
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 2.0 mg Dosage Level

Number of Patients with Adverse Experiences; 11

Number of Adverse Experiences : 29
Patient ldentification Adverse Experience

12052 constipation, taste perversion, and purpura

12027 bradycardia, dry mouth, dizziness and
somnolence

12020 dry mouth, asthenia and somnolence

12073 dry mouth and substernal chest pain

12005 headache, vertigo and nausea

1421 asthenia, fatique and depression

183% asthenia

1802 somnolence and dry mouth

1810 dry mouth, asthenia, abdominal pain, taste
perversion and somnolence

1825 dizziness and paraesthesia

1826 impotence




Table XLV

Guanfacine ~ Clinical Protocol 01 .
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 3.0 mg Dosage Level

Number of Patients with Adverse Experiences: 6

Number of Adverse Experiences : 15
Patient Identification Adverse Experience
12015 dry mouth, insomnia, somnolence and
dermatitis
1601 dry mouth, dizziness and somnolence
1625 asthenia and somnolence
1635 asthenia
1636 ) asthenia and somnolence
1728 dry mouth, dysphagia and constipation

Laboratory Evaluations: There were no clinically significant
changes in the mean values of any of the laboratory parameters
which were evaluated. Two patients were discontinued from the
study because of adverse lab results, One of these had received
placebo and was discontinued because he had an elevated non-
protein-N and albuminuria. The other, who was receiving a dose
of 0.5 mg, developed dry mouth, polyuria and hyperglycemia at
week 13. A third patient was discontinued at week 7 because of
a high SGOT (605 units) but this patient had already a high
value (244) at baseline, Similarly there were no significant
changes in the ECG and ophthalmologic (slit lamp and intraocy-
lar pressure) evaluations,

Conclusion: This well-controlled, dose-response study shows that
guanfacine is safe and effective with dose-related antihyper-
tensive activity when used in combination with 25 mg of chlor-
thatidone.

* ¥ & ® ¥ &



b. A Multi-Investigator, Double-blind, Randomized, and

' Parallel Clinical Study of Guanfacine Versus Placebo to
Demonstrate the 24-Hour Duration of Effectiveness of
Guanfacine for Treatment of Essential Hypertension
(Study No. 02),

This study was similar in many respects to the previous one
(Study 01) and was carried out by the following 8
investigators,

Paul Black, M.D. LaJolla, CA

J.C. Freudenburg, M.D, Longmont, CO
Joseph Hill, M.,D. Vero Beach, FL

C.E. Holmberg, M.S. Menomonee Falls, Wi
Michael Rietbrock, M.D, Oconomowoc, Wl
Maurice Sullivan, M.D. Lafayette, LA

Mark Thompson, M.D. Redondo Beach, CA
David Wright, M.D. Rockford, IL

As in the previous study the design included two stages, the
screening phase (Stage 1) of 5 weeks duration {when the patients
were weaned from any previous antihypertensive medication and
were started on chlorthalidone 25 mg/day) and the treatment
phase (Stage II) of 12 weeks duration. During this second stage
the patients were stratified in either the A.M. or the P.M,
group and then randomized double-blindly to receive guanfacine
or placebo, Thus, there were two placebo and two guanfacine
groups in this study. One pair was evaluated at 9 o'clock in
the morning and the other at 9 o'clock in the evening (before
taking their medication). Both groups ingested their assigned
medications at 9 P,M. The starting guanfacine dosage was

1 mg/day. It could be titrated up in 1 mg increments (maximum

3 mg/day) or down at 3-week intervals. To maintain blindness,
placebo was matched to the different doses of guanfacine and
patients could be “"titrated up or down" with placebo.

The inclusion and exclusion criteria, the evaluated parameters
and the frequency and methodology of evaluation were the same as
in the study 01,

Results

A total of 345 patients were admitted into the first phase, Of
these, 96 (28%) were terminated during this phase because of:

Sitting diastolic Blood Pressure <%0 mmHg: 64
Clinical Adverse Reactions: 3
Laboratory Adverse Reactions: 5
Other reasons (lost to follow-up, 24
uncooperation or unreliability,
intercurrent {llness, use of «cluded
medication, etc.):

96



The remaining 249 patients entered the 12-week evaluation
period., Four patients were terminated before week 2, Thys data
from only 245 patients were evaluated for efficacy. The distri-
button of these patients by treatment group and investigator is
shown in Table XLVI and their demographic characteristics in
Table XLVII, It can be seen that there were no significant dif-
ferences between the placebo and the quanfacine group regarding
Sex, race, age, or duration of hypertension.

Table XLVI

Distribution of Patients Included in Endpotut Analysis

By Treatment Group and Irvestigator

Treatment Investigator

Group 1 2 3 q 5 6 7 8 Total
Placebo

AM, 9 8 5 7 9 7 4 9 58
P.M, 6 7 8 9 9 8 8 7 62
Guanfacine

A.M, 9 8 7 7 9 7 5 8 60
P.M. 8 8 8 9 10 7 7 8 65

Total 32 31 28 32 37 29 24 32 245
Table XLVII
Demography - All Patients
Treatment Group

Characteristic Guanfacine Placebo

Number of Patients 125 121

Sex: Male 80 76

Female 45 45
Race: WNon-Blacks 122 116
Blacks 3 5

Age: Mean (SD) yrs, 46.4 { 9.34) 48.3 ( 7.85)

Height: Mean {SO) in. 68.4 ( 3.61) 68,6 ( 3,85)

weight: Mean (SD) 1Ibs. 188.3 (34,33) 190.3 (33.32)

Ouration of Hypertension:

Mean (SD) yrs, 7.3 ( 7.34) 8.3 { 6.,85)




Twenty-two additional patients were terminated later during the
same phase for reasons listed below (Table XLVIII includes the 3
patients who were terminated earlfer):

Table XLVIII

AM, P.M,
Placebo Guanfacine Placabo Guanfacine

Clinical Adverse Reactions: 1 3 1 5
Miscellaneous* 6 2 5 2
Total 7 5 6 7

*(Lost to follow-up, high blood pressure, intercurrent illness, etc.)

Efficacy Data

AM, Evaluation Groups. Results from 118 patients, who were
evaluated in the morning at 9 a.m., i.e., 12 hours after they
had received their medication, have been reported, Sixty of
these patients had received guanfacine and 58 had received pla-
cebo, The two groups were comparable regarding blood pressure
and heart rate at baseline as shown in Table XLIX. The bdlood

Table XLIX

Baseline Vital Signs - All Patients
Efficacy Analysis Group = A.M,

Treatment Group

Vital Sign Guanfacine Placebo
Number of Patient 60 58
Diastolic Blood Pressure mean (s.d.) mmHg 98.4 ( 4.80) 99.8 ( 4.37)
Systolic Blood Pressure mean (s.d.) mmHg 142.3 (13.78) 141.9 (12.32)
Mean Arterial Pressure mean (s.d.) mmig 113,0 { 6.47) 113.8 ( 5.82)

Heart Rate mean (s.d.) beats/min, 79.1 (11.12) 81.2 ( 9.08)




pressures decreased 1n both groups during the treatment period.
The mean diastolic blood pressure of the placebo group fell from
99.1 mmHg to 93.5 mmHg at the end of 12 weeks of treatment
(Table L, Fig, 27) in the sitting position and from 100 mmHg

to 96.0 mmHg in the standing position (Table LI, Fig. 28), i.e.,
it dropped by a mean value of 5.6 and 4.0 mmHg respectively.

The diastolic blood pressure of the guanfacine group dropped by
14,0 mmHg in the sitting position and by 12.2 mmHg in the
standing position (Tables LI and Figs. 27 and 28). Stattstical
analysis of the differences, about 8 mmHg, were not reported,

It appears, however, that these differences are significant.

Similar changes were reported regarding the systolic blood
pressure (Tables LII and L1II; Figs, 29 and 30). The mean
systolic blood pressure in the placebo group fell from 142,1
maHg to 136.4 (-5.7 mmHg) in the sitting position and from 140.4
to 137.0 {(-3.4) mmHg in the standing position. The respective
reductions in the guanfacine group were 16.2 and 14.9 mmHg,
1.e., about 10-11 mmHg greater than the placebo group., The -.
heart rate was decreased by guanfacine by 8,1 (sitting) and 6.5
(standing) beats/minute from around 80 *to 72-77 beats per minute
{Tables LIV and LV; Figs. 31 and 32).

Thus, compared to placebo, guanfacine gave a fall in blood
pressure of 10-11/8 mmHg and a change in heart rate of about -5
beats per minute,
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Table L

onse Criterion = Diastolic Blood Pressure

Treatment Group Means by Week of Study
Efficacy Analysis Group = AN,
Sitting Position

Week patients Treatment Groups

of Study statistic Randomized Buanfacine P lacebo

Baseline N 118 - -
Mean 99.1

1.% N - 60 58
Mean 88.3 95.3

3 N - 60 58
Mean 87,1 95.0

6 N - 60 57
Mean 87.7 93.2

9 N - 56 54
Mean 86,2 93.6

12 N - 56 52
Mean 85.1 93.5

Figure 27
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Response Criterion = Diastolic Blood Pressure
Treatment Group Means by Week of Study

Table LI

Efficacy Analysis Group = AM,
Standing Position

Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine PTacebo
Baseline N 118 - -
Mean 100.0
1.5 N - 60 58
Mean 90.4 98.2
3 N - 60 58
Mean 89.9 97.3
6 N - 60 57
Mean 89.3 97.0
9 N - 56 54
Mean 88.4 95.9
12 N - 56 52
Mean 87.8 96.0
Figure 28
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Table 11
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py Week of Study
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Table LII1

Response Criterion = Systolic Blood Pressure
Treatment Group Mcans by Week of Study
Efficacy Analysis Group = A.M,
Standing Position

Week Patients Treatment Greups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 118 - -
Mean 140 .4
1.5 N - 60 58
Mean 126.4 137.8
3 N - 60 58
Mean 127.9 136.5
6 N - 60 57
Mean ‘ 127.1 137.5
9 N - 56 54
Mean 125.3 137.1
12 N - 56 52
Mean 125.5 137.0
Figure 30

Response Criterion = Systollc Blood Pressure

Efficacy Analysis Group = AM.
o Treatmaent Group Means
Step | Step lI*
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127.

The mean DBP, SBP, and HR for each day during Weeks 5 and
30 are shown for each treatment group in figures 49-51.

The mean DBP for both guanfacine and clonidine during Week
30 failed to "rebound” to the baseline mean DBP established
during Week 5. The mean SBP during Week 30 for both
treatment groups slightly exceeded the baseiine mean SBP,
and the mean SBP in the clonidine group rose at a much
fazter rate compared with the guanfacine group. Heart rate
during Week 30 rose upon discontinuation of treatment, and
the mean HRs at the end of Week 30 were slightly higher
than at the end of Week 5. These results suggest that, on
average, blood pressure and heart rate for patients treated
with either guanfacine or clonidine on the doses and dosing
schedule used in this study rise upon abrupt
discontinuation of either drug, but the vital signs do nat
“overshoot" a control baseline.

The frequency distribution of patients with increases in
diastolic blood pressure >5 or >10 mmHg were analyzed. There
were no significant differences between treatment groups on
any day of the Drug Withdrawal Period.
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131.

Symptoms of Drug Withdrawal .

The frequency distribution of patients with 1, 2, 3, or >4
symptoms of drug withdrawal during Week 30 ts given in
Table LXXXV. The frequency distribution of patients who
reported a particular symptom of drug withdrawal {s also given.

Eight patients in the clonidine/chlorthalidone treatment group
were discontinued from the study during the Drug Withdrawal
Period (Week 30) because of synptoms of drug withdrawal and/or
rapid elevation of blood pressure.

Five patients in the guanfacine/chlorthalidone treatment group
were discontinued from the study during the Drug Withdrawal
Period (Week 30) because of symptoms of drug withdrawal and/or
rapid elevations of blood pressure. .
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Table LXXXV

Summary of Drug Withdrawal Period Symptoms
Week 30
AHR-4458, Protocal 03
Overall Outpatient

Guanfacine Clonidine
Number of Patients Evaluated 160 156
Number Patients Experiencing 1 Symptom 27 19
Number Patients Experiencing 2 Symptoms 18 15
Number Patients Experiencing 3 Symptoms 8 10
Number Patients Experiencing >=4 Symptoms 20 28
Number Patients
Symptom Treatment Group Experiencing Symgtqﬂ
Headache Guanfacine 44 (28%)
Clonidine 51 (33%)
Tiredness Guanfacine 26 (16%)
Clonidine 33 (21%)
Dizziness Guanfacine 23 (14%)
Clonidine 19 (12%)
Nausea Guanfacine 22 (14%)
Clonidine 28 (18%)
Agitation/Anxiety Guanfacine 20 (13%)
Clonidine 20 (13%)
Flushing Guanfacire 15 ( 9%)
Clonidine 16 (10%)
Palpitation Guanfacine 14 ( 9%)
Clonidine 22 (14%)
Insomnia Guanfacine 14 ( 9%)
Clonidine 20 (13%)
Sweating Guanfacine 12 ( 8%)
Clonidine 15 (10%)
Apprehension Guanfacine 11 ( 7%)

Clonidine 9 ( 63%)




133.
Table LXXXV (continued)

Summary of Drug Withdrawal Period Symptoms
Week 30
AHR-4458, Protocol 03
Overall Outpatient

Number Patients

Symptom Treatment Group r mptom
Abdominal Cramps Guanfacine 9 ( 6%
Clonidine 10 ( 6%)
Chest Pains Guanfacine 5 ( 30
Clonidine 5 ( 3%
Blurred Vision Guanfacire 4 ( 310)
Clonidine 3 (2%
Vomiting Guanfacine 3 (20
Clonidine 7 € 4%)
Fainting Guanfacine 3 (2%
Clonidine 3 ( 2%)

DISCUSSION

This was the fir-t prospective, randomized, double-blind
evaluation of the long-term use of guanfacine vs. clonidine
that was ever done. Because it was a pioneer effort and
involved a larg> number of patients, certain points
demonstrated in the trial are quite important.

In this study, both drugs produced clinfcalily significant
reductions in blood pressure in patients with mild and
moderate essential hypertension and, since titration was
allowed, a good idea of the equipotent daily doses of the two
agents can be discerned. In this trial, daily doses of
guanfacine and clonidine in the ratio of 5:1 produced equal
reductions in blood pressure.

Prior to the study it was postuluted that, due to the long

e imination half life of guanfacine relative to clonidine, the
former could be effectively dosed once daily. 1In addition, it
was felt that this long elimination half 1ife would, upon
sudden withdrawal of the drug, lengthen the time bLefore the
symptoms and/or signs of “rebound“ hypertension appeared thus
attenvating any risk to the patient should he miss a dose or
two of the drug.
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Yet another hypothestis based upon the long half 1ife in humans
and basic animal data, was that h.s. dosing of guanfacine
;o¥lg result in less sedation when compared to. clonidine dosed

The 24-hour effectiveness was proven in Study 02.

The abitity of guanfacine to produce a relatively benign
rebound picture was shown in the present study. The number of
patients with symptoms and/or signs of rebound was lower with
guanfacine than with clonidine (although not significantly
different) but was quite low with both agents thus supporting
reports in the literature that suggest that rebound with
clonidine Is primarily seen after withdrawal of large daily
doses and 1n patients with more severe hypertension.

Abrupt withdrawal of guanfacine produced, in this carefully
controlled study, a slower return of blood pressure to
pretreatment levels than did clonidine. After abrupt -
withdrawal of both aitpha agonists, blood pressure and heart
rate increases occurred earlier (days 1-3) with clonidine than
with guanfacine (days 3-7). Since clonidine can provoke a
withdrawal reaction within 24 hours, guanfacine s potentially
advantageous, since should the patient miss a dose or two for
any reason, the risk of rebound is less than with clonidine.

Due to the fact that gquanfacine can be taken qd before
bedtime, patients treated with it feel less somnolence during
the day than patients treated with clonidine which is
administered bid.

& & &k 4 & &

U.S. Trials: Monotherapy

Three well-controlled clinjcal studies (2 placebo-controlled
and 1 positive-controlled) of guanfacine monotherapy were
completed with 83 patients receiving guanfacine, 1 mg, at
bedtime. These studies provided some evidence of the efficacy
of guanfacine given as 1 mg/day monotherapy (Table LXAXVI).

Study 05 was designed to elucidate the effects of
guanfacine on blood pressure, heart rate, plasma
aldosterone and plasma volume in patients with mild to
moderate essential hypertension (DBP = 90-114 mmHg). The
study was double-blind, randomized, placebo-controlled
with a parallel design. After a 4-week wash- out period,
patients were randomized in a 2:1 (quanfacine: placebo)
ratio to therapy. The treatment period lasted 4 weeks
(Weeks 5-8). Plasma volume and plasma aldosterone were
measured immediately prior to randomization and at the end
of treatment. Blood pressure and hgart rate were measured
at entry into the screening period, Week 2, 4 (baseline,
just prior to treatment), 6 and 8 (end of treatment).
Blood pressure and heart rate were measured 12-18 hours
after dosing. Seventeen patients recelved 1 mg of
guanfacine and 9 received placebo. All patients took
their medications at bedtime.
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Guarfactine had no significant effect on either plasma volume or
plasma aldosterone, Guanfacine significantly reduced diastolic
blood pressure from a mean of 97 to 84 (-13 mmHg .change) during
the l-month treatment period (p<0.0001). Dfastolic blood
pressure in the 9 patients receiving placebo went up on average
by 2 mmHg, The effect on systolic pressure was less clear
pressure falling only 2.6 mmHg more than placebo. The mean
decrease in diastolic blood pressure with 1 mg guanfacine over a
1-month treatment period was approximately equal to the mean
decrease (-12.6 mmHg) observed in a dose-response study with

25 mg chlorthalidone (Study 01), but the systolic response was
clearly smaller. No patients reported side effects in this
study.

Blackshear (Study 11) investigated the effects of guanfacine on
blood pressure, heart rate, blood glucose and plasma lipids
using the same study design as Strauss with the exception of the
treatment group sizes which were equal. Twenty-one patients
received 1 mg guanfacine at bedtime for 4 weeks and 21 patients
took placebo during the same period, Measurements of blood
pressure, heart rate, and plasma lipids were done at the same
time intervals as in Strauss' study. The baseline blood glucose
samples were lysed during shipment to National Health Labora-
tories for analysis, and therefore, this variable could not be
evaluated, Plasma lipids were not significantly altered by
guanfacine treatment,

Diastolic blood pressure in guanfacine treatment group decreased
(an average of 13 mmHg) by the end of treatment versus a mean
decrease of 2 mmHg in the placebo group. These differences were
highly significant (p<0.0001). Systolic blood pressure,
however, actually fell more in the placebo group (3.2 mmHg vs.
1.3 mmHg). The decrease in diastolic blood pressure with 1 mg
of quanfacine was approximately the same as that observed in
Study 01 (mean 12.6 mmHg). One patient reported dry mouth and 3
patients experienced drowsiness during treatment with guan-
facine,

These two placebo controlled studies suggest the effectiveness
of 1 mg/day guanfacine for the treatment of mild to moderate
essential hypertension, but are limited in their interpretation
by the absence of a clear effect on systolic pressure,

A third study of guanfacine as monotherapy (Studies 1401 and
1402) was conducted, The aim of this study was to compare the
safety and efficacy of guanfacine versus guanabenz for the
treatment of mild to moderate essential hypertension (seated DBP
average of 90-114 mmHg). Of particular interest was the com-
patrative incidence of somnolence,
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The study was double-blind with a parallel design. The study
was divided into a 2-week screening pericd during which placebo
capsules (b.1.d.) were substituted for previously effective
antihypertensive agents, Patients who completed this screening
period, who met all other requirements for entry into the study,
and whose average seated DBP was in the 90-114 mmHg range were
randomized to either guanfacine or guanabenz, Guanfacine was
given at bedtime as a 1-mg capsule, and a dummy placebo capsule
was administered each morning to maintain the blind., Guanabenz
was dosed at 4 mg, b,i.d. for the first 7 days followed by 8 mg
b.i.d. for the remaining 7 weeks of treatment, All test medica-
tions (including placebo) were identical fn appearance. Blood
pressure and heart rate were measured 12-18 hours after the
evening dose.

Ninety-one patients (45 guanfacine and 46 guanabenz) were ran-
domized to treatment, and 89 patients (44 guanfacine and 45
guanabenz) completed the study, Comparative efficacy was
measured by the percentage of patients normalized (DBP <90 mmHg)
by the end of treatment, in the guanfacine treatment group, 62%
were normalized versus 70% in the guanabenz group, but the dif-
ferences were not statistically significant. The mean decrease
in CBP in the guanfacine treatment group of both investigators
was approximately the same (9 mmHg for Filligim and 8 mHg for
Boylesg. However, the mean decrease in OBP in Dr, Boyles
guanabenz treatment group were 13 mmHg versus 7 mmHg for Or,
Fillingim. These differences prevented the pooling of data for
this type of efficacy analysis, It is possible that the dif-
ferences between investigators could be explained because of Dr.
Boyles' evaluation of patients during the morning versus Dr.
Fillingim's evaluations which were generally done throughout the
day. The guanabenz group in Dr. Boyles' study would have had
their blood pressure measured closer to their last dose of
guanabenz. If so, this could suggest some loss of effect of
guanfacine toward the end of the 24-hour dose interval, The
modest falls in BP in this active control study limit its per-
suasiveness as evidence of effectiveness. Note especially

the very small change in systolic pressure,

The percentage of patients reporting an adverse experience was
greater in the guanabenz group than in the guanfacine group (57%
vs. 33%). The percentage of patient experiencing an increase in
somnolence was also greater in the guanabenz group than in the
guanfacine group (59% vs. 31%), and this difference was sta-
tistically significant (p=0.008).



Safety of Guanfacine Monotherapy

The frequency of the most common side effects with guanfacine
monotherapy was low, lower than most of the studies in which
guanfacine was combined with chlorthalidone. These results are
given in Table LXXXVII. 0Different types of reported side
effects were more numerous when guanfacine was given with
chliorthalidone, Overall, the type of side effects reportcd with
guanfacine are not unexpacted for a centrally acting alpha-
adrenergic agonist, and the frequency of selected bothersome
side effects (somnolence) i1s less than that observed with guana-
benz.

While these studies of 1 mg doses, as well as published studies
of larger doses used in active control trials, indicate guan-
facine is active as monotherzpy, they do not yet show what the
appropriate dose is, or, more precisely, do not describe dose-
response and dose-adverse effect relationships.

Table LXXXVII

Comparison of Side Effects with Guanfacine as Monotherapy

or with Chlorthalidone

Frequency Distribution of Patients with Most Common Side Effects

Study 01 Study 06 Study 11 Study 14
Side Effect ns72 n =17 ns2l n = 45
Dry mouth 6 (8.3%) 0 1 ( 4.8%) 6 (13.3%)
Dizziness 3 (4.2%) 0 0 2! 4.41)
Headache 3 (4.2%) 0 0 2 ( 4.4%)
Somnolence 0 0 3 (14,3%) *

*A spectal rating scale was used in this study to measure somnolence
and the results cannot properly be compared with the other studies
because information on somnolence was solicited from each patient by
direct questioning.



Discussion

A single-rising dose tolerance study in normotensive volunteers
(Study S-02, See Clinical Pharmacology Section of thir docue
ment) suggested a dose-response relationship for the maximum
effect of single doses of guanfacine (0.5, 1, 1.5, and 2 L))
given once daily and the evidence cited above suggests that a

1 mg dose as monotherapy has some effect in hypertensive
patients. There are no well-controlled, dose-response studies
in hypertensive patients on guanfacine monotherapy., Western
Eurcpean experience with guanfacine provides a historical
perspective of the issues of proper dose. In Europe, the int-
tially recommended dosage schedules resulted in doses 3-10 times
higher than those now recommended as a result of the dose-
response data now available, The recommended dose of guanfacine
in Western Europe has been decreasing over the last 10 years,
however, and investigators have shown excellent blood pressure

response with 1-2 mg doses of guanfacine, given as a single,
daily dose.

LR BE B BE BB
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194,

Overall Discussion and Conclusion

Data from patients treated witli guanfacine alone and in combination
with other antihypertensive agents (diuretics, bYeta-blockers, vasodi-
lators) for time periods up to 24 months provide adequate information
on the long-term safety of the drug for treatment of essential hyper-
tension, Dosages of guanfacine utilized in these studies were
usually 2-25 times higher than the recommended starting dosage of

1 mg h,s. and side effects occurred more frequently with these higher
doses., The frequency of reported side effects diminishes over time
if a patient can tolerate the initial annoyance of a side effect,

The antihypertensive effect of guanfacine after 24 months was not
different from the results obtained after 12 months of treatment.
The dosage of guanfacine did not have to be increased during the 2nd
year in order to matntain *he hypotensive action. Thus, tolerance
did not develop.

No undesirable interactions with concomitantly prescribed medications
were noted.

The Safety of Guanfacine

1. Deaths. Guanfacine has been given to more than 1,590 patients
in clinical trials in many parts of the world. In addition,
11,270 patients have been evaluated in a postmarketing sur-
veillance program, Despite this large patient exposure, there
has been no death reported that could be ascribed to the drug.

2. Adverse Effects
Incidence and Types

In open-labeled safety studies lasting from 6 to 12 months.
There were 1,063 adverse effects reported in 655 patients (1.6
adverse effects/patients) taking a mean daily dose of 4.7 mg
(range 0.5-25 mg). During the year 55 patients (8%) dropped out
because of adverse effects:

Ory mouth 23
Sedation
Constipation
Nausea
Orthostatic Hypo.
Headache
Nightmare

Rash

Insomnia
Bepression

et
b st et et et PN ) = UN
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When treatment was extended to 24 months in 169 pattents,
there were 92 adverse effects reported (0.54/patient). Mean
daily dose of guanfacine was 3.6 mg. There were 2 dropouts
duri:g the second year, one with rash and the other with dry
mouth.

Adverse effects were dose related. In a double-blind,
placebo controlled evaluation, the following adverse effects
were seen.

Table CX
Daily Doses
Adverse Effect Placebo (n=73) 1.0 mg (n=72) 3.0 mg (ne72)
Dry mouth 5 6 20
Sedation ] 0 10
Heakness 0 0 7
Dizziness 2 3 3
Headache 3 3 2
Impotence 1 0 3

VI.

In another placebo-controlled study, side effects were
evaluated over time to determine the course of these adverse
effects with time. Adverse effects on drug, in completers,
were as shown in Figure 56. :

Approved Package Insert

A copy of the package insert is attached.
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SUMMARY BASIS OF APPROVAL NOV | 0 1988 '
3

NDA No.: 19-032 Drug Generic Name: Guanfacine E
Applicant Name: A. H. Robins Co. Drug Trade Nane: Tenex® i

1. Indications for Use

Tenex (guanfacine hydrochlo-ide) is indicated in the management of hyper- .
tension. Since dosing information (see DOSAGE and ADMINISTRATION} has I% -
been established in the presence of a thiazide-type diuretic, Tenex A
should, therefore, be used in patients who are already receiving a -§

thiazide-type diuretic.
[1. Dosage Form, Route of Administration and Recommended Dosage . oA

Oral tablets containing 1 mg gquanfacine hydrochloride. The recommended
dose of Tenex {guantacine hyd-uchloride) is 1 mg daily given at bedtime to
minimize somnolence. Patients; should already be receiving a thiazide-type
diuretic.

If after 3 to 4 weeks of therapy, 1 mg does not give a satisfactory
result, doses nf 2 and then subsequently 3 mg may be given, although most
of the effect of Tenex is seen at 1 mg (see Clinical Pharmacology). Some
patients may show a rise in pressure toward the end of the dosing inter-
val; in this event a divided dose may oe utilized.

Higher daily doses (rarely up to 40 mg/day, in divided doses) have been
used, but adverse reactions increase significantly with cnases above

3 mg/day; and there is no evidence of ircreased efficacy. No studies have
established an appropriate dose or dosing interval when Tenex (guanfacine
hydrochloride) is given as the sole antihyperiensive agent,

The frequency of rebound hypertension is low, but rebound can occur. When
rebound occurs, it does so after 2-4 days, which is delayed compared with
clonidine hydrochloride, This is consisten. with the longer half-life of
guanfacine. 1In most cases after abrupt withdrawal of guanfacine, Hlood
pressure returns to pretreatment levels sluwly (within 2-4 days) without
i1l effects.

[TI. Manufacturing and “ontro;j
A. Manufacturing and Control

The new ¢rug substance, guarfacine hydrochloride, as supplied, is

ma~uafactured zs defined in an appropriately written Drug Master File t
to «hich the applicant has authnrized reference., The new drug N
substance is subject to such con.rols as are necessary to ensure its ;
ideitity, purity, strength, and quality.

The tablet dosage form will be manufactured according to Current Good
Manufacturing Practices by using only approved lots of active ingre-
dients and excigients in plant facilities described in a reference
Drug Master File,




E.

ST s e e e e

This application contains Raw Material Specifications and Test
Procedures, Manufacturing Procedures, Product Specifications and Test
Praocedures, and Packaging Material Specifications and_Test Procedures
supported where necessary by appropriate reference to Drug Master
Files to ensure the identity, strength, quality, and purity of the
finished drug product.

The product is a light-pink, diamond-shaped, compressed tablet with
an embossed "1" engraved with “AHR" on or2 side and "Tenex" engraved
on the npposite side. Test Procedures will ensure sitisfactory
dissolution and content uniformity of the finished tablet.

Stability

Stability studies of the drug product have been conducted and are
continuing according to a defined protocol. In these studies the
drug product is contained in amber class containers, high-density
polyethylene plastic containers, and in film/foil blister -ackaging.
The data submitted adequately support the requested 2-year expiration
date.

Methods Validation

Analytica) methods used in testing the active ingredient and f.nished
drug product, including an evaluation of its stability, have been
appropriately validated.

Labeling

The immediate container label and carton labels are in compliance
with technical requirements pertaining to the folluwing: established
name, ingredients statement, control number, expiration date,
prescription caution, applicant's name and address, and net contents
statement., Likewise, the "Description” and "How Suppliad" sections
of the package insert are satisfactory with respect to the technical
requirements of the regulations,

Establishment Inspection

Inspections of A. H. Robins facilities have been performed to deter-
mine their compliance with Current Good Manufacturing Practice
Regulations. A satisfactory report was received from the Office of
Compliance, indicating no reason to withhold approval of the applica-
tion. The applicant has the personnel, facilities, methods, and
controls to produce the drug in accordance with the NDA procedures
and commitments,

Environmental Impact Analysis Report
A report on the impact on the environment was submitted, Theie is

expected to be little or no impact on the environment due to the
manufacture of guanfacine hydrochloride,
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IV. Pharmacology

A.

Studies on Activities Related to the Primary Therapeutic Action

Guanfacine produced significant reductions of the elevated blood
pressures in DOCA/salt, spontaneously and renal hypertensive rats
and in renal hypertensive dogs when administered as a single oral
dose. In DOCA/salt and renal hypertensive rats, the
antihypertensive effect was dose-dependent between 0.3 to 5 mg/kg
orally. In renal hypertensive rats the peak antihypertensive
effect occurred 2-4 hrs after an oral dose of 2 mg/kg with a
duration of action of over 6 but not more than 24 hours. In renal
hypertensive dogs, peak reduction in blood pressure occurred 8
hours after 1 mg/kg orally and was paralleled by a pronounced
bradycardia. Guanfacine was approximately one~tenth as potent, on
a weight basis, as clonidine in DOCA/salt and spontaneously
hypertensive rats and in renal hypertensive dogs. The daily
administration of 3 mg/kg of guanfacine for a 5-week period to
young spontaneously hypertensive rats blunted the progressive
development of the hypertensive state.

Most of the antihypertensive action of guanfacine is exerted
through stimulation of central ap-adrenergic receptors.

Several observations indicate the primary importance of the central
effect. Low levels of guanfacine elicited a fall in blood pressure
and heart rate in anesthetized cats when injected

i tracerebroventricularly; larger doses were required for an effect
by the intravenous route (Table I).

Table I

Route of Administration ED5p (ng/kg)a Reference

Intravenous 83 Scholtysik, Laueraer et al.

Arzreim-Forsch. 25(10)
1483-1491 (1975)

Intracerebroventricular 45 Scholtysik Proc. 6th Int.

Symposium on Med. Chem.
pp. 61-70 (1979).

dAppreximate dose that produces a 50% reduction of spontaneous
preganglionic sympathetic nerve discharge activity.

Also, the infusion of guanfacine intc the vertebral artery of
anesthetized dogs produced a fall in blood pressure greater than
that achieved with intravenous administration (Table II).

.
+
3

%
=5

3
%
k3

st b W b bR e SRR R

iah Hi




Table II

Effects of guanfacine (1 mg/kg/min) on the mean blood pressure ir anesthetized
dogs in response to intravertebral arterial and intravenous infu.ions. Mean
values + SEM from eight experiments for each route of administration.
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Scholtysik et al. "Guanfacine" in Pharmacology of Antihypertensive Drugs. .
Raven
Press p. 79-98 (1980). )

The blockade of central ap-receptors with selective antagonists
phentolamine and piperoxan prevented the hypotension and
oradycardia elicited by the central application of guanfacine
(Table IIID).




Table III

Pharmacological Antagonism of Central Action of Guanfacine

.

Alpha Adrenergic Route of Test
Antagonist Dose Administration System Response
Phentolamined 50 mg/kg f.c.v. Anesthetized slocked guan-
cat facine-induced
hypotension
and bradycardia
Piperoxanb 100 mg/kg Vertebral Anesthetized Blocked guan-
artery cat facine~induced

hypotension
and bradycardia
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aScholtysik, Lavener et al., Arzneim Forsch 25(10) 1483-1491 (1975).
bvan Zwiefen. Brit. J. Clin. Pharmacc). 10(1) 135-20s (1980).

Guanfacine exhibited a much greater selectivity for ap- over
aj-receptor sites in the brain than either clonidire or

guanabenz, as determined from radioligand binding studies.
Displacement ¢of guanfacine from high aff nity binding sites was
most effected by antagonists and other agonists that are known to
bind to az-adrenergic receptors. Guanfacine produced transient
vasopressor responses similar to those produced by clonidine and
norepinephrine and is therefore not totally devoid of post syrmaptic
aj-receptor stimulant properties.

Guanfacine inhibits peripheral sympathetic neurotransmission by
stimulating presynaptic ap-receptors that regulate transmitter
release from adrenergic nerves. In isolated hearts, the
norepinephrine release and tachycardia induced by peripheral nerve
stimulation s inhibited by guanfacine,

The abrupt cessation of chronic guanfacine treatment in animals
resulted in less rebound hypertension and tachycardia than was
observed with clonidine withdrawal. The slower rate of elimination
of guanfacine relative to clonidine appears to be the underlying
basis for the delayed and diminished symptoms associated with guan-
facine withdrawal.

8. Other Pharmacological Actions

Guanfacine enhanced vagal inhibitory activity on the heart, as
evidenced by enhanced reflex bradycardia elicited by transient

R
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occlusion of the aorta in anesthetized dogs. The compensatory
increase in blood pressure produced by carotid occlusion in dogs
was also inhibited by guanfacine.

Guanfacine's action on renal function is correlated with the
hemodynamic changes elicited on renal perfusion. In anesthetized
dogs, intravenous doses of 3 and 10 ng/kg caused dose-dependent
increases in renal blood flow that occurred during the peak
hypertensive phase and were attributed to an increase in renal
perfusion pressure.

Guanfacine had no effect on dopamine turnover in rat brain and did
not alter the norepinephrine reuptake mechanism. It had no
dopamine agonist or antagonist actions.

Guanfacine differs from clonidine in its interaction with histamine
receptors. Whereas clonidine stimulated gastric acid secretion in
anesthetized rats via a histaminergic mechanism, guanfacine had no

effect on gastric acid secretion in rats at antihypertensi. levels.

Guanfacine, 1ike clonidine, inhibited spontareous motor activity in
mice at an oral EDgqg of 1.3 mg/kg. Neurotoxicity and motor
impairment caused by guanfacine in mice occurred at doses
approximately 300 times greater than doses affecting spontaneous
motor activity.

At comparable antihypertensive doses, guanfacine (3 mg/kg, SC) was
marginally sedative vs a strong sedative effect elicited by
clonidine (0.3 mg/kg, SC) in dogs. In rats, guanfacine was 20-25
times less potent than clonidine in its sedative activity.

Pharmacokinetics

The absorption, distribution, metabolism, and excretion of
guanfacine were investigated primarily in 2 animal species, i.e.,
the Wistar rat and the Beagle dog. After oral dosing, the
absorpfion of guanfacine in both species was reiatively rapid and
essentially complete.

Guanfacine was widely distributed in the tissues of the rat. Auto-
radiographic studies identified the highest level of radioactivity
in the gastrointestinal tract, followed by liver and kidneys.

The studies indicated that 14C-Guanfacine crossed the placenta.
Radioactivity was observed in the gastrointestinal tract, lung, and

liver of the fetus and was also found in the milk of lactating rats.

Extensive metabolism of guanfacine occurred in the rat, only 1 to
3% of the dose being excreted in the urine as unchanged drug.
Parent drug accounted for 25% of the dose in dog urine. The major
urinary metabolites identified in the rat were the conjugates of
3-hydroxy guanfacine and in the dog the main metabolite was the
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dihydrodiol derivative. The rate of elimination of guanfacine and
its metabolites was rapid in these 2 species. Excretion of total
radioactivity in the rat was equally divided between urine and
feces. At least 75% of the fecal radioactivity was the result of
biliary excretion. In the dog, 77 to 79% of the administered
radioactivity appeared in urine.

Toxicology

In a one year oral toxicity study in dogs, daily doses of 0.3 mg/kg
in capsules, approximately 6 times the maximum recommended human
dose (MRHD) in a 60 kg person, were well tolerated. Higher doses
of 1.0 and 3.0 mg/kg were associated with reduced food intake and
body weight gains, reduced hemogiobin and hematocrit, reduced blcod
sugar, reduced urinary excretion of sodium and potassium, increased
BUN, changes in EKG and atropnic and anemic spleens. Discoloration
and centrilobular swelling of the liver, at incidences above
concurrent control, were observed at 3.0 mg/kg.

A 102 week oral (drug in feed) toxicity/carcinogenicity study in
rats revealed no evidence of drug related tumorigenicity at daily
doses up to 5.0 mg/kg/day, 100 times the MRHD and a dose which
reduced body weight gain and increased the incidence and severity
of corneal clouding and subcapsular focal lenticular opacity
ohserved in concurrent control rats. Clinical laboratory findings
at this dosage were similar to findings reported at mid and high
dose levels in the one year dog study. There were, however, no
drug reiated gross or microscopic post-mortem findings.

Mice were treated for 78 weeks with guanfacine administered in feed
at doses of 1.0, 3.0 and 10.0 mg/kg/day, i.e., up to 200 times the
MR''D. There was no evidence of drug related tumorigenicity but
high dose mice exhibited corneal opacity and lymphopenia at
incidences above concurrent control.

Guanfacine was not mutagenic in four different test systems (Ames
Test, Mouse Micronucleated Bone Marrow Test, Mouse Dominant Lethal
Test and Chinese Hamster Bone Marrow Chromoscme Aberration Test).

Reproduction studies in rats showed that guanfacine did not impair
fertility of either males or females or affect postnatal
devalopment of offspring, even at maternally toxic doses.
Teratology studies in rats and rabbits revealed no evidence of
adverse effects on the development of embryc or fetus at 20 times
the MRHD in the rabbit and 70 times the MRHD in the rat. Higher
doses /100 and 200 times the MRHD in rabbits and rats,
respectively) were associated with reduced fetal survival and
m2ternal toxicity.
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1. Bioavailability and Pharmacokir . ic Studies

ol Sl Fee e B '

%
E
;,‘;g
%
%




sAep 9 x Bbuw { 391Qe | Buioejueny SaALsuajvadAy
0d/m Bu 62 Auopiieylsoiyd od ajeJapow 03 p| W uewysJe)
sxaawe ¢ x bw G2 Buopi(eyIJo(ud Od bu 1 02 $2 133U} yooRuMBYd /Jedysyoelg  2860-+8
, @sop a|buys - uoiInios Aj ueuyoae)
asop 2|buls - bu-1¢ 321qeL Od bur ¢ 81 A1t 1qe] teaeolLg /uebjuey £L50-+8
OJ3LA UL buiputq uirajoud Jasod 1020-£8
asop
ajbuis - quw oz/Buw ¢ uotinios Od bu ¢ 9 IWay o6pLuareg  8820-08
asop
a(buts - w pz/6w ¢ uotanios Q4 bu ¢
asop
?1burs - uw g2/Bw 2 uoLInlos Al bu 2z L IWay 1ayos Ly L£€-08
SAep ¢
x pb 6w g (w/6w 1°0) woLIniog Qd
sAep 9 x pb bw [z a|nsde) od adsudleaLnbaoig URLY L3N
sAep 9 x pb Bu 1°Z 331qel 0d buw 2 74 A31i1qeteaeoly /uebiuey  BOYO-£8
sAep g
x pb Bw 1 (7w/bw y°p) uorinies Q4
sfep g x pb Bw 1 ajnsdey (4 3oud|eAaLnbaolg UeiXL |94
sfep 9 x pb bw 1 39|190) Od bw 1 €2 f3tLiqeleaeolg Juebluey  [0b0-€8
| npayls abesoq asoq syoelqng Apnis Jo asodung JOJLUOW *ON
aujoejueny aujporejueny  Jo Jaquny tediourad JJ40day
J403ebrisaAu]
ledioutad

S3LPNJS J133ULN0JRUIRYY pUR AJLlLqe|jRAROLg  °T

| J—

G e s R e N A e &._&%w.ﬁ umnn‘?,&‘ut g & m..& &.S” "

- mm ug 1 Vi




*Bursop Ildypnu

yltm panuliuod aJsm sjuaiied 61 Ul 40 uaa Ly

. ¥861
. auyoejuend ‘6~v09 (G)S€
JO 9sh 1a)} *eJayl
*pe0o usul ‘°pot°q ALLeLILUl bu $-G°0 €1 -bucy J0 399343 JOUpaY °|O0JeuLiPYd
“ULLD
(siskjeipowsy § 621002
sasop 2 X Ajiep 6w p-¢ 391Q2) Od bw p-¢ U/ Of Aauatidtyynsul ‘18-¢L:1
asop 9ibuts - 6w ¢ 13l9el Od bw ¢ > 349 §) 01 LPuad JO 133443 {3ysaty " oJydsN
(uiw/w 0T £21002
> 449 9) *0861 “t8
(urw/w 0g-0T -gfy (S)S
%49 9) *qRuULY
sfep 45 ¥ °pe1*3 bw [ 33l49el 0Od bw T (viw/Tw 06 Kouaroljjnsul -ooRuJRYd
asop a|buts - qu/bw £ uoLINLOS Al Pu ¢ < ¥49 9) 81 LeudJd Jo $399343 YoJ i *utid
1202 *6161
_‘e6-t8¢
skep 09 x “pci*q fuw £-1 32148l Od bu ¢-1 oGl :(g)g2 *43ul
asop a|buts - fuw ¢ 32198l 0d fu ¢ 01 K31 euetidod - |0oRUMIRYd
asop ajbuis - bw Z 331qe]l Od bu 2 6 -0Jdg4 2500 3IWAY SSLOM uiL)
anpayd>s abesoQ ason syoalang fpnig 30 asodang Joljuon *ON

aujoejueny ayyoejueny  Jo JIQuny tedtoutdd JJ0day

/J403eb1159AU]

Lediouiad

(panuijuod) s3Lpnag JL33uodeiUeld pue Lailqeteaeotg °T

| g

o e e 03 R L ki o R AR il




The pharmacokinetics of guanfacine hydrochloride have been
studied in rormal volunteers and patients. Guanfacine was found
to be rapidly and well (about 80%) absorbed from oral dosage
forms. The elimination nalf-1ife in patients averaged about 17
hours but varied from 10 to 30 hours, 0lder pati=nts (>50
years) tended to aliminate the drug more siowly, independent of
renal function, In younger normal volunteers and patients (<50
years), the elimination half-life, on average, was found to be
about 13-14 hours. 1n most instances steady state vas attained

within four days.

Two multiple dose studies were conducted to establish the extent
of absorption of guanfacine from solid dosage forms in relation
to solution {Melikian, 83-0407; Melikian, 83-0408). Each was &
nonblinded, randomized, three-way, crossover study in healtny
male volunteers. In the first study plasma levels of guanfacine
were compared following 6 days of dosing with the A. H. Robins
1-mg tablet 1-mg capsule, and 2 solution of l-mg of guanfacine.
In the second study the extent of absorption from two Sandoz
solid dosage forms (2, 1-mg capsules; 2, 1-mg tablet) was
established relative to a solution of 2-mg of guanfacine after
dosing for 6 days. The mean plasma concentration-time curves
from each study are shown in Figures 1 and 2. Pertinent phar-
macokinetic parameters are listed in Tables IV and V.
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Subjec’s During a 24-Hr Intervalon Day 6 After 6 Days of
Single Daity Doses of 2 mg Guanfacine HCI/Day.
Thesa two studies estabiished the equivalency of the solid
dosage forms with a reference solution., Since both capsule and
tablet formulat.:ns of the two studies were shown to be
bioequivalent i tchit Same reference solution, the capsule and
tablet dosage forms developed by A. H. Robins and used in Sandoz
studies in Europe ware bioequivalent to one another. "

In an open, single-dose, randomized, two-way, crossover study in

18 healtty male volunteers, the absolute bioavailability of

guanfaci~e from a single oral dose of 3 mg was shown to be 81.2%

with res:ect to the intravenous formulation (Carchman, 84-0573).

The meat: plasma concentration-time curves and mean cumuliat’®.e

collections in urine are shown in Figures 3 and 4, respectively.

Pertinent pharmacokineti. parameters are listed in Table VI. A
The guanfacine-to-creatinine renal clearance ratio was greater '
than 1.0, suggesting that tubular secretion of drug is fimpartant

for renal elimination.
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On comparison of the mean AUC and kel values given by the speci-
fic dosage forms in the 3 above studies, it is apparent that
good proportionality exists among these parameters and the dose.
For example, the solution of 1 mg/day gave an AYC of

36.83 ng/mL-hr and a Cmax of 2.9 ng/mL compared with an AUC of
66.46 ng/mL~hr and Cmax of 5.0 ng/mL for the solution at

2 mg/day. In the singTe, 3-mg oral dose study the AUC was
100.64 ng/mL-hr. Although dose proportionality would be better
assessed with several doses in a single study, the patient pop-
ulations in these studies were sufficiently comparable with
respect to demographic and elimination rate to conclude that
there is no important nonlinearity.

The data provided by studies in patients with hypertension indi-
cate that accumulation cf guanfacine occurs as expected based

on its half-1ife, Guanfacine concentrations in plasma at
steady-state were well predicted by simulations of single-dose
data (see Figure 4A) in one study in patients with hypertension
(Weiss et al,, 1979). Patients received either a 2-mg or 4-mg
single dose followed by 1 to 3 mg guanfacine twice daily for up
to 60 days. Actual plasma concentrations were compared with
computer-simulated profiles from single-dose data. Linear
regression of predicted vs. observed values gave a fit with an r
value of 0.948 (see Figure 4B).

Hedner (1984) followed guanfacine blood levels in 13 hyperten-
sive patients for 1 year. .he mean daily dose of guanfacine was
2.0 + 0,26 mg. After 1 year, the mean peak plasma level was

4.1 + 0,6 ng/mbL, similar to the mean peak of 4.9 ng/mL observed
after 6 days of treatment with 2 mg/day of guanfacine,

An open, two-phase, multiple-dose study was conducted in
patien.s with mild-to-moderate hypertension who were being
treated with 25 mg chlorthalidone daily to determine the steady-
state levels in plasma and pharmacokinetics of guanfacine in
this population {Carchman, 84-0582). Patients received 25 mg
chlorthalidone daily for three weeks, then 25 mg chlorthalidone
with 1 mg guanfacine daily for six days. The results of the
study are shown in Figure 5 and Tabie VII. There was no rela-
tionship between patient sex, creatinine clearance, or body
weight to the mean elimination half-life., There did, however,
appear to be a relationship between patient age and elimination
half-l1ife. Older patients tended to have a longer half-life in
this study. The range of half-lives was 10.2 to 30.0 hr,
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4A. Plasma concentration time profile of guanfacine following oral ad-

ministration at 1 mg every 12 hr. Theoretical curve was generated
by means of Eq. 3 with the parameters determined by program SAAM,
Inset at top left position of figure i1lustrates profile of initial
kinetics after single administration of 4 mg.
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Figure 48. Relationship between the observed plasma levels and the predicted

values obtained after simulation with individual parameters in
dasage regimen,
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Figure 5. Mean Plasma Concentrations of Guanfacine in 10 Male and 10 Female
Hypertensive Patients on Days 6-8 After 6 Days of Single Daily Doses of
1 mg Guanfacine HCI and 25 mg Chlorthalidone/Day.



TABLE VII

Summary of Mean Bioavailability Parameters of Guanfacine

at Steady State in Patients with Hypertension

AUC Cmax Tmax Cave kel Elimination
. (ng/mL-hr) (ng/mL) (hry {ng/mL) (hr=1) T 1/2 (hr)
48.04 3.12 2.7 2.00 0.042 17.66

The biclogical disposition of guanfacine was assessed in several
studies following oral and intravenous administration of
carbon-14 labeled guanfacine. The majority of administered
radioactivity was recovered in urine, A1l of the metabolic

products identified in human urine were previously found in ani-

mals. The biotransformation pathways in humans are shown in
Figure 6. Parent drug(l) accounted for 28 to 32% of the radio-
active content. The major compound, glucuronide(4) of 3-hydroxy
guanfacine(3), accounted for about 30 to 40% of the drug content
in urine excreted within 24 hr of administration (Kiechel et
al., 80-3377). T
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Binrding of l“C-guanfacine to proteins in plasma from normal

valunteers was evaluated by equilibrium dialysis. Guanfacine at

concentrations from 0.02 to 5 mcg/mL was 68 to 71% bound to
human plasma proteins after 6 hr of incubation in vitro.
Moderate binding to erythrocytes was also observed (Poser,

83-0201).

Several studies have investigated the effect of renal insuf-
ficiency on the pharmacokinetics of guanfacine. In one study
(Kirch et al., 1980), 3 groups of hypertensive patients with
various degrees of renal function (Group I = GFR >90 mL/min,
Group I1 = GFR 10-30 mL/min, and Group III = GFR <10 mL/min),
Renal clearance of guanfacine was reduced from 57% in Group I
to 14% and 7.5% in Groups II and 1]l respectively. The mean
elimination half-life was 14 hr and found to be independent of
the leve)l of renal function. In spite of substantial interpa-
tient variability, it was proposed that nonrenal clearance of
guanfacine was enhanced in renal failure. Two other studies
have demonstrated that the nonrenal ¢learance of guanfacine is

unchanged in the context of renal insufficiency (Kiechel et al.,

1980; Carchman et al., 1985). Total and renal clearances of

guanfacine decreased in paraliel with the decline in renal func=-
tion which suggests that no compensatory increase in the metabo-

lism of guanfacine by the liver occurred, The mean elimination
half-1ife was about 20 to 24 hr, and the steady-state plasma
levels were about twice as hign in severe renal impairment as
compared to subjects with normal repal function,

In a study with hemedialysis patients (Kiechel et al., 1980),
only 2.4% of the dose was extracted unchanged in the dialysate,
Hemodialysis had no significant influence on the elimination

of guanfacine.
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Duration of Action and Dose Response

A long-term (17-week) dose-response study of guanfacine when
added to diuretic therapy is most relevant to the recommended
c¢linical use of guanfacine and is described below under well-
controlled clinical trials in hypertension. No similar data yet
exist for guanfacine as monotherapy, so that monotherapy is not
yet recommended. There are data in normal volunteers, however, .
that suggest the dose-response relationship for monotherapy will
be similar to that seen when guanfacine is added to a diuretic.
The single dose - dose-response study carried out was designed
to look at maximum responses and duration of response,

The study (Ayers, $-02) was double-blind and placebo-controiled.
Patients were randomized to placebo or 1 of 4 drug regimens,
0.5, 1.0, and 2.0 mg as a single dose and 1 mg given ql2 for 2
doses. Observations were carried out for 48 hours. Results of
blood pressure changes showed that there were mean diastolic
blood pressure. reductions over 24 hours of: -

Placebo 1.4%
0.5 mg 3.6%
1.0 mg 7.5%
2.0 mg 11.5%
1,0 mg bid 11.0%

Hypotensive responses were dose related (see Figures 7-9). The
duration of hypotensive effect was not altered by increasing

the dose beyond 1 mg, but the 0.5 mg dose did not seem to have a
24-hour effect, The magnitude of reduction was dose related.
When 2 mg as a single dose was compared to 1 mg ql2h x 2, the
patterns of response were quite similar (see Figure 10).
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The incidence of side effects also appeared dose-related,
as noted in Table VIII, although the small numbers of patients
prevent any definitive conclusions,

Table VIII

Incidence of Side Effects
Ayers Study

[
0.5 mg 1.0 mg 1.0 mg 2.0 mg
Placebo o0.d. 0.d. b.1.d. 0.d.
l Sidc Effect Severity (24 Subj.) (6 Subj.) (7 Subj.) (5 Subj.) (5 Subj.)
:
Lethargy Mild
Headache Mild 1 1 1 2
Muscle Ache Mild
Mild | 1 2 2
Drowsiness
Moderate 1
]
Dry Mouth Mild 1 1 2 1 1
Lightheadedness Mild 1 1
Mild 2
; Yivid DOreams
Moderate 1
% of Pts, with 29% 33% 43% 40% 80%

at least one
side effect
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3. Rebound Hypertension

Background. “Rebound" upon abrupt withdrawal of antihyperten-
sive drugs has been described for central adrenergic agonists
and beta-blockers. The "rebound phenomenon® {s defined as a
sudden rise in blood pressure accompanied by other symptoms of
sympathetic overactivity which occur after abrupt discon-
tinuation of drug therapy. Table IX shows that it has been
reported with fairly high frequency for clonidine.

Table IX
Frequency of Rebound Phenomenon Following Clonidine

No. of No. Patients with Clonidine Dose

Author Patients Rebound Phenomenon mg/day
Hanson et al. 5 5 0.3 - 2.4
Goldberg et a].z 15 11 0.3 -0.9
Goldberg et al.3 9 9 0.3 - 0.6
Spachy 14 7 0.15- 0.9
Reids 7 6 0.15->1.0
Geyskes et al.g 14 14 0.9

1Am. H. J. Vol. 85, No. 5, pp. 605-610 (May 1983)
2Postgrad. Med. J. 52(Suppl.), pp. 128-36 (1976)

38r. Med. J., pp. 1243-46 (May 14, 1977)

ALa Nouv. Press. Med. §,(14), pp. 1201-5 (April 9, 1977)
SLancet, pp 1171-74 (6/4/77)

6Br. J. Clin. Pharmacol., pp. 55-62 (1979)

Reid has postulated reasons for the rebound phenomenon:

"The central alpha-agonist effect of clonidine
produces decreased peripheral sympathetic
activity and increased vagal tone. The
withdrawal syndrome represents a sudden reversal
of these central drug induced effects with a
transient increase in efferent sympathetic
activity."

Clinical Trials. Early in the c¢linical investigation of
guanfacine, 4 studies were performed with 25 hypertensive
patients in order to evaluate the effects of cessation of
guanfacine treatment. The "rebound phencmenon" was defined
as (1) the presence of withdrawal symptoms and (2) a rise of
15 mmHg or more above the pretreatment systolic blood
pressure. A summary of these results is given in Table X.
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The return of blood pressure to pretreatment levels after guan-
facine treatment was slower than had been observed with cloni-

dine, perhaps because of the longer half-life of guanfacine,
Unfortunately, these trials had no comparison clonidine
group.

Several other trials (Table XI) of guanfacine for treatment of
hypertension included observations of rebound phenomena,
although these were not the prime objective of the studies,

Table XI
Summary of Rebound Phenomena with Guanfacine
Daily
i Dose No. Pts.
, No. Pts. Ranges with _
Study Type ‘ Monitored  (mg) Rebound Frequency
1, Dose-finding and short-term 63* 0.5-8 0 0%
tolerance (< 2 weeks)
2, Comparative studies 118 1-15 0 0%
(6 weeks on guanfacine)
3. Studies 2-4 months' duration 712 1-10 4 5.6%
4. Studies of 1 year's duration 407 0.5-20 9 2.2%
5. Studies of 2 years' duration 106 0.5-20 6 5.7%
b Totals 766 0.5-20 19 2.5%

*Includes 43 normal volunteers.

After interruption of short-term treatment (lasting several
days) no clinical signs of the rebound phenomenon were observed.
The earliest occurrence of the rebound phenomenon was observed
in patients who were treated for at least 7 weeks, The lowest
daily dose of guanfacine followed by rebound on discontinuation
was >5 mg/day.

While these observations suggested that guanfacine-treated
patients faced a low risk of important rebound after cessation
of treatment, they did not constitute a well-planned observation
in an adequate patient population. Protocol 03, a multicenter
study comparing the long-term effectiveness and tolerance of
guanfacine and clonidine, each added to 25 mg of chlorthalidone,
included a planned abrupt withdrawal phase after 24 weeks of
treatment. [t is described in detail under the Well-Controlled
Clinical Trials section; it showed that rebound can occur

with guanfacine, but it occurs much later (after several

days) than clonidine and is almost always well tolerated.
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4. Hemodynamic and Renal Effect Studies (continued)

Introduction. Five clinical studies on the effects of guan-
facine on hemodynamics and kidney function were performed. A
total of 74 patients was studied. .

In a hemodynamic study (Schaefer) of 10 hypertensive patients,
guanfacine was given in daily dosages of 3-15 mg (mean = 7.3 mg)
over a 12-week period to stabilize blood pressure. Hemodynamic
studies were performed before and after treatment of these
patients. No other drugs were taken during the study,

Systolic, diastolic, and mean arterial pressures in the right
atrium and aorta were measured and heart rate was recorded at
rest and during effort testing (bicycle ergometer, work loads of
25 watt/2 min, 50 watt/2 min, 75 watt/2 min, and 100 watt/2 min
where possible). Cardiac output was also measured., From these
data, the following were calculated: stroke volume and total
peripheral resistance.

The results are given in Table XII.

Table XI{

Hemodynamic Changes Between Pretreatment and Treatment (Schaefer)

Hemodynamic Parameter Rest Effort After Effort
Systolic Pressure, aorta 1227 Y b
Diastolic Pressure, aorta Y44 i +
Mean Arterial Pressure, aorta ¥t ¥ v
Pressure, atrial - - »>
Mean Arterial Pressure, atrial - +> +
Heart Rate « + +
Cardiac Qutput - - -
Stroke Volume > > +
Total Peripheral Resistance ‘e + +
Heart Index - - -

i

No change,

4
1]

Relevant increase, not statistically significant.

4+
n

Relevant decrease, not statistically significant,

t = Increase, statistically significant (p<0.05).
v = Decrease, statistically significart (p<0.05).
v+ = Decrease, statistically significant (p<0.0l).
+++ = Decrease, statistically significant (p<0.001).
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In a long-term hemodynamic trial (Torok, et al., Bth
Scientific Meeting, Intern. Soc. of Hypertensicn, Milan,
1981), ten patients received guanfacine at 4 mg/day for 12
months. Mean blood pressure and heart rate decreased
significantly (p<0.01). There was also a significant increase
in stroke volume (p<0.05) and a significant decrease in TPR
(p<0.01) with no changes in blood volume or cardiac index.

A third study (Feldstein, et al., Clinical Therap. 6:325-34,
1984) evaluated 11 patients during six week: of guanfacine
therapy (mean daily dose of 4 mg). There were signficant
decreases in blood pressure, heart rate, and peripheral
resistance. Increases were noted in pulmonary artery
pressure, mean right atrial pressure, and stroke volume.

Erhinger and colleagues studied the effects of guanfacine on
the circulation of 5 patients. The following doses of
guanfacine were compared in random order with placebo: 0.01;
0.02: 0.04 mg/kg respectively. The drug was infused over a
5-minute period using a motorized pump.

The room tempercture was controlled at constant 25°C following
an adaptation period of 60 minutes for each patient. All
patients remained in the supine position prior to and during
the measurements of circulation. 8lood flow in the calf and
forefoot was measured simultaneously every 15 seconds using a
strain gauge plethysmograph and an automatic venous occlusion
device. The technique of Wood and Ecstein (J. Clin. Invest.
37:41, 1958) was utilized to measure blood flow,

There werz dose-dependent drops in blood pressure and
concurrent increases in blood flow in the foot. This observed
action was interpreted by the authors as a decrease in
peripher.! resistance. :

In a study by Strauss, the effects of guanfacine alone on
plasma volume and plasma aldosterone were jnvestigated.
Twenty-six patients with essential hypertension (DBP 90-130
mmHg) were randomly assigned to either 1.0 mg/day guanfacine
or placebo after a 1-month drug-free period. All medication
was biinded, and the study was conducted in a double-blind
fashion. Baseline values for plasma volume, plasma
aldosterone, and vital signs were obtained immediately prior
to the beginning of the drug evaluation period. A1l patients
received the test agents daily for 28 days. At the end of the
28-day period, plasma volume, plasma aldosterone, and vital
signs were obtained again for each patient. Plasma volume and
plasma aldosterone were estimated using standard commercial
laboratory methods. s
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There was no statistically significant or clinically relevant q 4
change from baseline in plasma aldosterone for any of the 17 +
guanfacine or 9 placebo patients. Plasma volume decreased 5.3%
from baseline in those patients who received guanfacine, and a =
2.4% decrease was observed in the placebo group. These dif- : ﬂ!
ferences were not statistically significant. b

e o bt &ndiwwﬂmﬁﬁmﬂam il Al S - bt W B
i

The mean blood pressures for the guanfacine group decreased from
149/97 mmHg at baseline to 140/84 mmHg at the end of treatment.
The mean blood pressures for the placebo group changed from

p 163/97 mmHg to 156/99 mmHg at the end of treatment. The dif-
ferences in the changes from baseline observed between the
treatment groups for diastolic pressure were significant; the
diffe. :nces for systolic pressure were not. The mean heart rate
decreased from 70 beats/min to 68 beats/min in the guanfacine
group and remained unchanged in the placebo group.

RENAL FUNCTION

In a chronic study by Roeckel & Heidland, 21 hypertensive
patients were treated orally with 2-15 mg/day of guanfacine for
24-42 months. The GFR for these patients ranged from
18.0-109.0 mL/min. Before, during, and after guanfacine, GFR
and plasma creatinine were recorded.

In this study, patients who received guanfacine alone or in com-
binaticn with hydrochlorothiazide and/or nydralazine did not
show a .ignificant change in GFR or plasma creatinine levels.

* k * k K &
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Metabolic Effects (continued)

Three clinical studies were performed: (two) to evaluate the

effects of guanfacine on glucose metabolism (S, Sailer and J.

Hauger-Klevene) and (one) to evaluate effects on the secretion
of pituitary and pancreati: hormones {I. Lancranjan).

Glucose Metabolism

Safler conducted a single-blind, crossover experimental acute
study, comparing guanfacine with placebo (isotonic saline
solution) in their effects on glucose and insulin levels
during a glucose tolerance test.

Guanfacine 1" mg or placebo was administered intravenously. -
After 20 minutes, 100 g of glucose p.o. was given. At time-
points -90, 0, 30, 60, 90, and 120 min, glucose and insulin
levels were measured,

There was no evidence that a single, 1-mg, intravenous dose of
guanfacine has a hyperglycemic effect or altered insulin
response,

An acute experiment cannot provide the definitive evidence on
the effect of chronic oral administration of guanfacine on
glucose metabolism, An analysis cf the effect of guanfacine
on serum glucose is included in the Well-Controlled Clinical
Studies section of this clinical summary.

In a 12-month study in which 18, hypertensive, Type II
diabetics were treated with guanfacine monotherapy (mean daily
dose of 2.8 mg), Hauger-Klevene and Scornavacchi (Horm, Metab.
Res. 1985, p. 613-4) glucose tolerance that was influenced by
on-going diuretic therapy tended to improve during the period
of observation, There were no changes in body weight during
tne period of observation,

The results are summarized in Tables XIII and XIV.

—— , reerersearamadl|
m e e e et xw&‘»&@Mm%%ﬂmﬂ*mﬂ%ﬂ%#ﬂ#w%ﬁm o e
- JEL :':

s 3

4]




i

Skl e Bk, o B

Table XIII

Changes in Plasma Glucose (mg/dL) During Oral Glucose Tolerance Tests

in Patients Treated with Guanfacine %
&
Time in minutes L
0 60 120 180 x
Plasma 3
glucose (mg%) »
¥
Placebo (18) 134.6 * 50.9 203.6 + 49.1 212.7 + 52.7 160.9 + 52.7 g
3 months (18) 128.9 + 40.0 180.0 + 52.0 196.4 + 57.6 147,1 + 38,2 i
6 months (1%) 111.3 * 20.4 168.9 + 40.0 179.1 + 45,1* 138 & 35.5 %
12 months (9) 99,6 + 18.9* 160.9 + 23.5* 165.5 + 30.0* 118.9 ¢+ 18.0 j
*n<0,001
Table XIV
Changes in Plasma Insulin During Oral GTT in Patients Treated with
Guanfacine
Time in minutes
0 60 120 180
Plasma
insulin (pU/mL) LA
Placebo 12.5 + 6.4 78.8 + 57.4 98.5 + 73.1 70.9 + 64.9
3 months 18.9 + 8.0 89.9 + 64,2 111.4 + 78.0 68.0 + 57.3
6 months 22.3 + 10,3** 95.8 + 68.8 114.6 + 67,1 72.3 + 55,2
12 months 24.1 + 6.3** 100.4 + 53.1 135.8 + 67.7 94.5 + 42.0

**p<0.05 in relationship to placebo




Pituitary and Pancreatic Hormone tffects

Lancranjan conducted a study to determine the effects of guan-
facine on the secretion of pituitary and pancreatic hormones.

Fourteen, non-obese, healthy volunteers aged 21-45 years,
received 1 and 2 mg guanfacine as a single dose. A second group
of 10 normal volunteers, aged 20-30 years, received single doses
of 2 mg and 4 mg of guanfacine or 0.15 and 0.3 mg clonidine in a
randomized crossover sequence. A third group of six male
patients (44-60 years) with mild hypertension took 2 mg guan-
facine t.i.d, for 10 days,

A significant stimulatory effect on growth hormone (GH) secre-
tion occurred only after single oral doses of 2 and 4 mg guan-
facine and 0.3 mg clonidine in normal subjects under 45 years.
This effect did not occur in hypertensive patients aged 44-60
vears, either after single doses of 2 mg guanfacine or after
short-term treatment (2 mg t.i.d. for 10 days). Moreover GH
plasma levels, measured in hypertensive patients during long-.
term treatment with guanfacine, were normal (Study No. 129).

Guanfacine had no effect on prolactin (PRL) resting plasma
levels or on PRL released by agents acting on the pituitary, but
significantly decreased PRL stimulated by insulin-induced
hypaglycemia,

Single doses of 1 mg, 2 mg, and 4 mg guanfacine and short-term
treatment (3 mg daily for 7 days) had no effect on "resting"
glucose or insuvlin plasma levels,

Finally, nn relevant biological effect on ACTH, LH, FSH or glu-

cagon secretion was recorded after short-term treatment with
guanfacine.
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Clinical Laboratory Studies - Effectiveness (Continued)

Three studies of the effect of guanfacine on plasma renin
activity and catecholamines were reviewed. .

In the first study (Rosenthal), 26 hypertensive patients (21
essential hypertensives, 5 renal hypertensives) were evaluated
in an open-label study in which 24 patients completed a 14-day
placebo phase followed by 3 months of guanfacine with another
2-week placebo period at the end. All patients started at

3 mg/day and were titrated upward to achieve an effective main=-
tanance dose. Blood and urine samples were collected for
measurements of blood count, urinalysis, blood glucose, potas-
sium urea, uric acid, serum creatinine, renin, and creatinine
clearance,

The average daily dose of guanfacine was 6 mg (range 3-40 mg/

day). Blood pressure was reduced from an average 197/115 mmHg

to 147/83 mmHg after 12 weeks of treatment. Plasma renin '
decreased during treatment from a mean of 3.3 to 2.3 ng m.-! h-1, .
This decrease could not be correlated with the decrease in blood
pressure in individual patients.

In a second study (Schoeppe and Brecht), 23 patients with mild
to moderate essential hypertension were studied. In the acute
phase of the ctudy, these previously untreated hypertensive
patients received a single i.v. dose of 0.02 mg/kg guanfacine.
At 15- and 60-minute intervals following the dose, blood
pressure, heart rate, plasma noradrenaline, and plasma renin
activity were measured in the supine position,

In the chronic phase of the study, the same patients were
treated for 4 weeks with 1 mg b.i.d, orally. Blood pressure,
heart rate, plasma noradrenaline, and plasma renin activity were
measured before and after treatment under various physiological
condition., i.e., after 4 hours supine, after 7 minutes stand-
ing, and after 2 hours walking.

In both the acute and chronic phases of the study, there was a
significant reduction in blood pressure. Piasma noradrenaline
and renin (PRA) decreased significantly during the acute phase
of the study. During the chronic phase of the study, there was
a significant decrease in plasma noradrenaline and PRA under
hasal and orthostatic conditions. In individual patients, these
reductions could not be correlated with a reduction in blood
pressure,

In the third study (Manhem and Hokfelt), 5 patients with essen-
tial hypertension (WHO grades II-I1I1) were hospitalized for 6-10
days during the institution of guanfacine treatment and then
again 4-8 weeks later during the withdrawal of the drug. The
dosage of guanfacine ranged from 0.5-2.0 mg t.i.d.
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Blood pressure, heart rate, plasma and urinary catecholamines,
and plasma renin activity were measured before and after treat-
ment .

Blood pressure, plasma catechols, and PRA decreased during
treatment, and all increased gradually upon discontinuation of
the drug. No "rebound hypertension" was observed.

Guanfacine decreases plasma renin activity, but this decrease is
not correlated with a reduction in blood pressure in individual
subjects. Guanfacine decreases plasma catechols which return to
normal levels after discontinuation of the drug.
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B. Well-Controlled Trials on Hypertension {continued)
1. U,S, Trials: Stepped Care
a, Dose-Response Study (Study No. 01)

One multi-investigator, doublc-blind, randomized and
placebo-controlled study to evaluate the dose response of
guanfacine as Step Il treatment for mild to moderate essen-
tial hypertension (95-114 mmHg, DBP) was completed.

Inclusion and Exclusion Criteria:

In order to be accepted in the study a patient was to be 21-60
years oid and have a dtagnosis of mild to moderate essential
hypertension (DBP=95-114 mmHg), A patient was excluded,
however, if he was obese, alcoholic or a drug addict, or if
he/she had: unstable diabetes or grade III or IV hypertensive
retinopathy, malignancy or advanced renal, hepatic, GI, pulmo=-
nary or hematological disease, congestive heart failure,
unstable angina pectoris, MI within 6 months or clinically
significant cerebrovascular disease, gout, or labile hyperten-
sion,

Excluded also were pregnant or nursing women or patients who had
received guanethidine or reserpine therapy immediately prior to
entering the study or patients taking anticholinergic, anticon-
vulsant, and antidepressant medication ot adrenal steroids or &-
blockers or ganglionic blockers, MAQO inhibitors, phenothiazines,
sympathomimetics or vasodilators for long-term therapy (more
than 41 days).

Study Plan: This included two stages:

Duration Treatment
Stage I: 5 weeks 25> mg chlorthalidone 0.0, in the morning 4
Stage II: 12 weeks 25 mg chlaorthalidone and either placebo or

one of the following:

0.5 mg guanfacine
1.0 mg guanfacine
2.0 mg guanfacine
3.0 mg guanfacine

--0.D. at bedtime

Tt Nt Vgt gt



In order to be advanced to Stage 11 a patient had to remain
hypertensive (sitting diastolic blood pressure 95-114 mnHg)
until the end of Stage 1, if not, he was dropped from the study.
Stage 11 was double-blind and the paticnt: were assigned ran-
domiy into the 5 treatment groups. Guanfacine dosages for all
groups started at 0.5 mg/day. For groups 3-5 the dosage was
fncreased every 3 weeks until it reached the desired level by
weeks 8, 10, and 12 respectively. Treatment during Stage 11 was
administered at bedt ime because guanfacine causes sedation in

- some patients which may interfere with the patient's daily
activities.

The patients were evaluated at weeks O, 2, 4, and 5 during Stage
1 {screening period) and every 2> weeks during Stage II (drug
evalration period). Evaluations were not at fixed times during
the day, thus, representing measurements 12 or more hours post-
dosing. The evaluated parameters at each study period are sum=
marized in Table XV.

Table XV

Guanfacine-Clinical Protocol 01
Eyaluations Schedule: Efficacy and Safety

_ Week of Study
Type of Evaluation Step | Step Il

0 2 4 51 7 g 11 13 1> 17
gfficacy ]

$1SBP/SIDBP/SiHR X X hd X X X X X X X

S1SBP/SIDBP/StHR x x X x|x x Xx X X X

Clinical Adverse Experiences . oox ox x| x x X x X X

Body Weight X X X X X X X X X X

Electrocardiogram x X - x}{- = - -7 X

Safety ‘

Laboratory ‘ .
CBC with Differential X - - X - - X - - X
Platelets ¥ - = x{- - *x - - X
SMAC~-16 X - - X - - X - - X
Urinalysis X - - x| - - X - = X
L.Eo Test - - - x - - - - - x

Ophthalmic Exams (optional) I O - - = X

SiSBP = sitting systolic blood pressure

S{DBP = sitting diastolic blood pressure .

§iHR = sitting heart rate '

§tSBP = standing systolic blood pressure

StDBP = standing diastolic blood pressure

StHR = standing heart rate



i

Mean artertal pressure was calculated from 2/3 DBP + 1/3 SBP,
Vital signs (blood pressure and pulse) were recorded 12-18 hours
after the last dose of test medication. All data collected in
the sitting position refiect an average of the last 3 of 5
measurements as was defined in the protocol. Data in the
standing position were collected 2 and 5 minutes after standing
erect, but the 2 minute reading was chosen for analysis because
it provided a better estimation of orthostatic disturbances.

The primary measurement of efficacy was the comparison of the
values obtained at the end of Stage II to those obtained at the
beginning of this stage just before treatment with guanfacine or
o placebo was initiated. Data from patients who dropped out of
the study prior to week 13 were not included in this analysis
since patients in the 1.0, 2.0, and 3.0 mg groups had not
reached their pre-specified dosage levels. Data from patients
who terminated prematurely between weeks 13-17 were “carried
forward" and were included in the endpoint analysis,

] 'fﬂ JETREN PO e - - ST

The mean values of all efficacy data collected at each of the 10

' observation periods were calculated and these results are also
included in the efficacy analysis so that the overall responses
to treatment over time can be appreciated.

RESULTS:

A total of 462 patients were admitted into Stage I by the 8
investigators. One hundred of these patients were terminated
during this stage for the reasons indicated in Table XVI,

Table XVI

Patients Terminated During Stage I

Reason No. of Pts.
DBP < 90 or > 114 mmHg 49
Clinical Adverse Reactions 12
Abnormal Lab Values 3
Administrative (patient failed to 33

return, missed 20% of medication, etc.) »
Ot her

100

One additional patient was lost to follow-up early during Stage
[1. Thus, actually only 361 patients were treated during Stage
11. Eighty {80) patients we.. terminated prematurely during
..age 1l for the reasons indicated in Table XVII.
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Table XVII

patients Terminated Prematurely During Stage II

Number of Patients

Due to Side Effects Completed
Investigator Entered Terminated Clinical Lab Study
4 :
Finnerty 43 6 0 1 (+ SGOT) 37
Kessler 67 24 12 43
McMiilan 36 4 1 32
Mavlon 30 5 4 1 (+ NPN) 25
Savran 37 7 0 30
| Alderman 49 15 12 1 (+ glucose) 34
l Canosa 50 9 4 41
.» Materson _50 10 8 _ _40
362 80 41 3 282

Other reasons for terminating patients prematurely during Stage
11 were: treatment failur s (6, mainly placebo patients or
patients receiving 0.5 mg guanfacine/day), los: to follow-up
(7), uncooperation (8), failure to get more than 20% of medica-

P tion (4), or failure to appear for 2 consecutive visits (4,
taking excluded mecication (3), intercurrent illness (4), per-
sonal reasons (4), (i.e., to have a baby, etc.)., Some of the
patients were exciuded for more thar. one reason (side effect
plus taking excluded medication, etc.).

The distribution of patients by investigator and treatment group
is shown in Table XVIII. Comparison of the demographic charac-
teristics of the patients (age, sex, race, height, weight, and
mean duration of hypertension) showed no significant differences
between the 5 groups as shown in Table XIX (all 362 patients),
Table XX (patients who completed the study) and Table XXI
(patients who did not complete the study).




Table XVIII

A. H. Robins Co.

Guanfacine-Clinical Protocol 01
Distribution of Patients Included in Endpoint Analysis
By Treatment Group and Investigator .

Investigator
Treatment
Group 1 2 3 4 5 6 7 8 Total

Placebo 8 11 6 3 7 10 9 9 63

0.5 3 12 7 5 7 6 g 9 63

1.0 7 1. 5 5 7 10 9 10 64

2.0 8 9 7 5 6 8 8 7 58

3.0 7 8 7 5 7 g g 7 59

Total 38 51 32 23 34 43 44 42 307
Table XIX
A. H. Robins Co.
Guanfacine - Clinical Protocol 01
Demrgraphy - A1l Patients
Treatment Groups

Characteristics PTacebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg
N = 73 72 72 73 72
Sex: Male 56 53 55 57 49

Female 17 19 17 16 23
Race: Non-Blacks 53 49 46 46 45

Blacks 20 23 25 27 27
Age: Mean 48 .6 * 46.4 ¢ 48.6 = 49.5 = 47 .7 ¢
5,0, (yrs.) 9.2 10.2 8.9 8.9 9.2
Height: Mean 68.3 ¢ 68,5 ¢ 68.2 ¢ 68.8 ¢ 68.3 =
£ 5.0, (in.) 4.1 4.1 3.3 3.7 3.9
Weight: Mean 136.4 ¢ 187.9 = 189,7 ¢ 185.8 * 189.4 =
+ 5.0, (1bs.) 34.3 31.4 34,3 28,1 37.2
Duration of
Hypertension: 7.0t 7.3 ¢ 6.6 ¢ 6.7 £ 7.5«
Mean=S.D. (yrs). 6.0 7.4 7.5 6.3 7.8
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Table XX

A. H. Robins Co,
Guanfacine - Clinical Protocol 01
Demography - Patients Who Completed Study

Treatment Groups %
Characteristics Placebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg 3
:
N = 55 59 59 54 51 3
> Sex: Male 41 44 46 44 36 4
Female 14 15 13 10 15 %
Race: Non-Blacks 40 39 37 34 32 #
Blacks 15 20 22 20 19 e
A_e: Mean 49,7 ¢ 45,5 t 48.9 t 49.7 t 47 .4 ¢
5.0, {yrs.) 8.1 10.7 9.2 9,1 9.1 4
Height: Mean 68.2 ¢ 68.6 68.5 ¢ 68.9 * 68.6 * :
t S.0. (in.) 4.5 3.8 3.1 3.7 3.5 3
Weight: Mean 187.8 ¢ 187.7 ¢ 191.4 * 185.9 ¢ 193,9 ¢
*t S.0., (1bs.) 35.9 30.9 33.2 27.6 39,9 &
Duration of
Hypertension: 6.7 * 6.4 6.1 ¢ 7.2 ¢ 6,7 ¢
MeantS.D. (yrs). r.8 7.1 7.8 6.5 6.5
Table XXI
A. H. Robins Co.
Guanfacine - Clinical Protocol Ol
Demography - Patients Who Did Not Complete Study
L Treatuent Groups
Characteristics Placebo 0.5 mg 1.0 mg 2.0 mg 3.0 ma
N = 18 13 13 12 21
Sex: Mile 16 9 9 12 13 ™
Female 3 4 4 6 8
Race: Non-Blacks 13 10 9 13 13
Blacks 5 3 4 5 8
Age: Mean 45.4 ¢ 50.4 * 47.0 + 49.1 * 48,4 ¢
£S.D. (yrs.) 11.4 6.4 7.6 8.8 9.6 d
Height: Mean 58.4 ¢ 68.0 * 66.9 68.5 67.6 t .
t $.0. (in.) 3.0 5.2 4.3 4.0 4.8
Weight: Mean 182.3 ¢ 188.9 ¢ 182.2 ¢ 283.5 = 178.6 ¢
£ S.D. (1bs.) 29.% 34.7 39.6 30.3 27 .6
Duration of
Hypertension: 7.9 ¢ 11,4 ¢ 9.0 ¢ 5.1 ¢ 9.4 ¢
MeantS,D. (yrs). 7.1 7.8 5.2 5.7 10.2
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The baseline vital signs for all patients, patients who
completed the study and for those who did not complete the studv
are shown in Tables XXII, XXIII, and XXIV, respectively. There
were no significant differences in either systoltc, diastolic,
or mean arterial blood pressure or in heart rate between them,

Table XXII

Guanfacine - Clinical Protocol 0Ol
Baseline Vital Signs - All Patients
Sitting Position

ke A it S w8l PR T Y R ey :’5

Treatment Groups i
Vital Signs Placebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg :
N = 73 72 72 73 72
Diastolic BP: 100.4¢ 5.3 98.9+ 3.9 99.8% 4.6 99.7+ 4.7 101,0¢ 5.3
Mean £ S.D. (mmHg)
Systolic BP: 140.7t13.9 136.5:11,5 140.5:13,7 138.9+13.6 140.0:13.4

Mean £ S.D, (mmHg)

Mean Arterial BP:
Mean * S,0., (mmHg) 113.8% 7.1 111.5¢ 5.3 113.4+ 6,2 112.8¢ 6.4 114.0t 6.6

Heart Rate:
Mean £ 5.0,
{beats/min) 79.6:10.,7 77 .42 9.2 79,9:10.2 80.5+10.7 78,5 9.1




53.
Table XXIII
Guanfacine - Clinical Protocol 01
Baseline Vital Signs - Patients Who Completed Study
Sitting Position *
Treatment Groups

Vital Signs PTacebo 0.5 mg T.0 mg 2.0 mg 3.0 mg
N = 55 59 59 54 51
Diastolic BP: 99.5+ 4.9 99.1% 4,1 99,9 4.6 99,6+ 4,7 100.3* 5.1
Mean t S.D, (mmHg)

Systolic BP: 139.1+13,9 126,2+11,3 139.9:£13,6 139.4t14.9 139.8:12,8
Mean * S.D. (mmHg)

Mean Arterial BP: : B
Mean t S.D. (mmHg) 112.7¢ 6,9 111,5¢ 5.4 113.2* 6.2 112,9t 6,8 113.5¢ 6.6
Heart Rate:

Mean t S.D.

(beats/min) 79.1t10,6 77.4x 9.5 78,8t 8.7 82.2+£10.0 79.2t 9.8

Table XXIV
Guanfacine - Clinical Protocol Ol
Baseline Vital Signs - Patients Who Did Not Completed Study
Sitting Position
Treatment Groups

vital Signs Placebo 0.5 mg 1.0 mg 2.0 mg 3.0 mg
N = 18 13 13 18 21
Diastolic BP: 103.1+ 5.8 98,4t 2.3 99.3t 5.0 99,1+ 3,4 102.7= 5.6
Mean ¢+ S.,D. (mmHg)

Systolic BP: 145.3+13.3 137.9x12.6 143.2x14,6 137.1: 8.2 140.5=15.0
Mean * S.D. (mmHg)

Mean Arterial BP:

Mean * S.D. (mmHg) 117.1t 7.2 111.6t 4,7 113.9* 6.6 111.,7x 4,2 115.,3t 6.4
Heart Rate:

Mean £ S,D,

(beats/min) 81.2¢t11.3 77.5% 8.3 84,614 .8 75.2:11.6 77.1x 7.2
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The effect of the various dosages of guanfacine on the diastol-
ic, systolic, and mean arterial blood pressures and on the
heart rate in the sitting position is shown in Tables XXV, XXVI,
XXVII, and XXVIII and is §1lustrated in Figs. 11, 12, 13, and
14, Tables XXiX, XXX, XXXI, and XXXI1 and Figs. 15, 16, 17, and
18 show the respective effects in the standing position.

Table XXV

Guanfacine - Clinical Protocol 01
Response Criterion = Diastolic Blood Pressure
Dose Gioup M=ans by Week of Study
Sitting Position

s il B

Week Patient Dose Group
of Study Statistic Randomized  PTlacebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
' Mean 99.9
2 N - 70 282 - - -
Mean 94.3 89.9
4 N - 69 66 198 - -
Mean 93.0 91.5 86.7
6 N - 65 62 65 125 -
Mean 93.8 91.2 86.7 85.4
8 N - 60 62 62 58 59
Mean 91.5 92.6 86.6 85.5 86.0
10 N - 59 58 60 54 54
Mean 92.3 91.3 87.0 86.4 86.0
12 N - 57 59 60 54 52
Mean 91.9 92.8 86.9 86.0 87.3
Figure 11
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Table XXVI

Guanfacine - Clinical Protoca! il
Response Criterion = Systolic Blood Pressure
Dose Groun Means by Week of Study

Sitting Position

Week Patient i Dose Group
of Study Statistic Randomizea  Placebo 0.5 1.0 2.0 3.0

T e R0 ot MU0 B B v s )

Baseline N 361 - - - - - :
Mean 139.3 \
' 2 N - 70 282 - - -
P Mean 137.8  130.6
' 4 N - 69 66 198 - -
| Mean 137 .0 130.,2 126.4 '
| 6 N - 65 62 65 125 - :
) Mean 133.2 130.5 125.3 123.,7 :
8 N - 60 62 62 58 59 :
| Mean 133.7 131.7 128.5 125.0 122.1
10 N - 59 58 60 54 54
Mean 135.6 130.8 127.0 125.4 124.1
12 N - 57 59 60 54 52
| Mean 134 .4 131,3 126,3 126.9 123.8
)
Figure 12
A.H. Robins Co.
Guanfacine — Clinicat Protocol 01
Response Criterion = Systolic Blood Pressure
Dose Means °
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Table XXVII

Guanfacine - Clinical Protocol Ol
Response Criterion = Mean Arterial Pressure
Dose Group Means by Week of Study
Sitting Position

...,_

Week Patient Dose Group o
of Study Statistic Randomized Placebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 113.1
2 N - 70 282 - - -
Mean 108.8 103.5
4 N - 69 66 198 - -
Mean 107 .7 104.4 100.0 :
& N - 65 62 65 125 - -
Mean 106.9 104.3 9%.6 98,2
8 N - 60 62 Y 58 59
Mean 105.6 105.6 100.7 98.7 98.0
10 N - 59 58 60 54 54
Mean 106.7 104.5 100,23 99.4 98.7
12 N - 57 59 60 54 52
Mean 106.1 105.6 100.0 99,6 99.5
]
Figure 13
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Guanfacine - Clinical Protocol 01
Heart Rate

Table XXVIII

Response Criterion =

Dose Group Means by Week of Study

Sitting Position

Week Patients Dose Group
of Study Statistic Randomized PTacebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 79.2
2 N - 710 282 - - -
Mean 80.4 77.0
4 N - h9 66 198 - -
Mean 81.2 79.1 75,6
6 N - 65 62 65 124 -
Mean 79.6 77.8 /5.8 7e.i
8 N - 60 62 62 56 59
Mean 79.5 718.7 76.; 713.6 14.7
10 N - 59 58 60 54 54
Mean 17.7 717.1 74.9 74.1 74 .4
12 N - 57 59 60 54 52
Mean 80.3 79.1 74.3 76.5 7%.0
Figure 14
A.H. Pobins Co,
Guanfacine —Clinizat Protocol 01
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Tadle XXIX

Guanfacine - Clinical Protocol 01
Response Criterion = Diastolic Blood Pressure
Dose Group Means by Week of Study
Standing Position

Week Patients Dose Group
; of Study Statistic Randomized PTacebo 0.5 1. 2.0 3.0
Baseline N 361 - - - - -

Mean 1C1.7

2 N - 70 282 - - -
Mean 98.7 93.5

4 N - 69 66 198 - -
Mean 96.9 95.4 90.5

6 N - 65 62 65 124 -
Mean 98.7 95.0 90.3 89.8

8 N - 60 62 62 58 59
Mean 96.6 97.8 90.4 68.8 89.2

10 N - 59 58 60 54 54
Mean 96.9 95.7 90.1 90.9 89.7

12 N - 57 59 60 54 52
Mean 95,3 96.6 91.3 91.0 90.8

Figure 15
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Table XXX

Guanfacine - Clinical Protocol 0l

Response Criterion = Systolic Blood Pressure

Dose Group Means hy Week of Study
Standing Position

Week Patients Dose Group
of Study Statistic Randomized Placebo 0.5 1.0 2.0 3.0
Baseline N 361 - - - - -
Mean 139.6
2 N - 70 282 - - -
Mean 140,1 132.4
4 N - 69 66 198 - -
Mean 137,2 132.2 127.5 :
6 N - 65 62 65 124 -
Mean 135.,2 130.8 126.3 125.7
8 N - 60 62 62 58 5%
Mean 135.6 134.5 128.2 126.6 123.0
10 N - 59 58 60 54 54
Mean 135.9 130.4 127 .5 127.5 125.3
12 N - 57 59 60 54 52
Mean 135.% 132.5 129.6 128.9 i24.3
Figure 16
A.H. Rohins Co.
Guanfacine ~Clinical Protocol 01
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Table XXXI

Guanfacine - Clinical Protocol 01
Response Criterion = Mean Arterial Pressure
Dose Group Means by Week of Study

Standing Position

Week Patients Dose Group
of Study Statistic Randomized Placebo 0.5 1.0 2.0
Baseline N 361 - - - -
Mean 114.3
2 N - 70 282 - -
Mean 112.,5 106.5
4 N - 69 66 138 -
Mean 110.3 107.7 1C2.8
6 N - 65 62 65 124
Mean 110,9 106.9 102.3 101,7
8 N - 60 62 62 58
Mean 109.,6 110,0 113,90 101.4 100.5
10 N - 59 58 60 54 54
Mean 109.9 107.3 102.6 103.1 101.,5
12 N - 57 59 60 54 52
Mean 108.7 108.6 104.1 103.6 102.0
Figure 17
A.H. Robins Co.
Quanfacine —Clinical Protocol 01
Response Criterion = Mean Arterial Pressure
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Table XXXII

Guanfacine - Clinical Protocol 01
Response Criterion = Heart Rate
eek of Study

Standing Position

Dose Group Means by W

A.H. Robins Co.
Guanfacine — Clinical Protocol 04

Response Criterion = Heart Rate
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Week Patient Dose Group
of Study Statistic Randomized PTlacebo 8.5 3.0
Baseline N 361 - - -
Mean 82.8
2 N - 70 282 -
Mean 85.2 81.4
4 N - 69 66 -
Mean 83.2 81.9
6 N - 65 62 -
Mean 84.4 81.6
8 N - 60 62 59
Mean 82.5 82.5 78.9
10 N - 59 58 54
Mean 81.8 82,5 78.5
12 N - 57 59 52
Mean 82.9 83.1 79.9
Figure 18
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The results show that significant reductions in blood pressure
) were obtained with daily dosages of 1.0, 2.0, and 3.0 mg of
guanfacine, while the 0.5-mg dosage was less effective,
causing no significant reducticon in pressure. The effect of
the 1-3 mg dosages was similar, especially on diidstolic
pressure, where increasing the dosage from 1 to 3 mg gave no
suggestion of an increased effect. There was, however, some
fndication of an Increased effect on systolic pressure at the
highest dose although the difference was not significant.
Heart rate was decreased hy 1-6 beats/min. Again, there was
no significant difference between the effects of the 1-3 mg
b dosages.

ﬁ:u:h—-—..m '

Endpoint mean changes for each of the vital signs in the
sitting and standing positions are shown in Tables XXXIII and
XXXIV respectively, Addition of guanfacine a. 1-3 mg to a
reaimen of 25 mg chlorthalidone per day reduced the diastolic, a
systolic and mean arterial pressure in the sitting position by s

e e B e B SR R B R R
|

| 13, 12-16 and 13-14 mmHg respectively. The respective changes .
P in the standing position were 9-12, 10-15, and 10-13 mmHg. . ¥
The changes in heart rate were 4-5 beats/min in both positions. ) s

Statistical analysis of the results in the sitting (Table
XXXV) and standing position (Table XXXVI)} showed that the
reductions induced by the 1.0-3.0 mg dosages were
statistically significant,.

Table XXXIII

Guanfacine « Clinical Protocol 01
Endpoint Means by Treatment Group

b Sitting Position
Response Treatment Group '
Criteria Statistic Placebo 0.5 1.0 2.0 3.0
Diastolic N 63 63 64 58 59
Blood Mean 92.8 93.5 87.3 86.1 87.6
Pressure Mean Chanqge -7.1 ~5.6 -12.7 -13.3 -13.1
-

Systolic N 63 63 64 58 59
Blood Mean 134.5 132.5 126,5 127.6 124.2
Pressure Mean Change -4,7 -4,7 -14.0 «11.6 -15.6
Mean N 63 63 64 58 rg
Arterial Mean 106.7 106.5 100.4 99.9 95.8 :
Pressure ¥ean Change -6.3 -5.3 =-13.1 -12.8 -13.9 \
Heart N 63 63 64 56 59 |
Rate Mean , 80.4 79.4 75.1 76.2 74.6

Mean Change +1.2 +2.1 -4.4 -4,7 «4.5



Table XXXIV

Guanfacine - r1inical Protocol Q1
Endpoint Means by Treatment Group
Standing Position

ol G b A R R 3 popmeear T R o R S

Response Treatment Group
Criteria Statistic PTlaceho 0.5 1.0 2.0 3.0 \
" -
Diastolic N 63 63 64 58 59 '
Blood Mean 96.3 97.2 92.0 91.2 91.1
Pressure Mean Change -5.5 -3.7 -8.9 -10.0 -11.7
Systolic N 63 63 64 58 59
: B1ood Mean 135.5 133.4 130.1 129.8 124.7
; Pressure Mean Change -3.3 -4.9 -10.7 -9.,5 -15.0
Mean N 63 63 64 58 59
Arterial Mean 109 .4 109.3 104.7 104.0 102.3
Pressure Mean Change -4.8 -4,1 -9.5 -9.8 -12.8
Heart N 63 63 64 58 59
Rate Mean 83.3 83.2 79.3 80.9 79.5
Mean Change 2.1 +1.3 -3.9 -4.6 -3.7
b
Table XXXV
Guanfacine - Clinical Protocol Ol
Statistical Analyses of Endpoint Efficacy Results
Sitting Positien
Treatment | o
Effect 4 Contrasts (a) = .05/4 = .0125)
Response Criterion (a=,05) 0 vs 0.5 0 vs 1.0 = T vs 2.9 0 vs 3.0
Diastolic Blood Pressure p<.05 NS p<.0125 p<.0125 p<.0125 :
Systolic Blood Pressure p<.05 NS p<.0125 p<.0125 n<,0125 L
Mean Arterial Fressure p<.05 NS p<.0125 p<.0125 p<.0125 .
Heart Rate p<.05 NS p<.0125 p<.0125 p<.0125
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Table XXXVI
Guanfacine - Clinical Pretocol 01 .
gtatistical Analyses of Endpoint Efficacy Results
Standing Position
Treatment 4 ‘ontrasts (o} = 05/4 = 012%)

Response Criterion Effect Tvs U5 U vs L.0 U vs 2.0 U vs 3.0
Diastolic Blood Pressure p<.05 NS p=0,042 p<.012% p<.0125
Systolic Blood Pressure p<.05 NS p<.0125 p=0.025 p<.0125
Mean Arterial Pressure p<.0% NS p<.0125 p<.012t p<.0125
Heart Rate p<.05 NS  p<.0125 p<.0125 p<.0125

Dose Response:

——

The dose response curves for group mean blood

pressures and heart rate at the end of the study (week 12) as a

function of assigned dose are shown in Figures 19-26.
appears that the effect on the standing blood pressure increases

It

with dosage although the differences between the 1.,0-, £.0-,
and 3.0-mg dosages were not statistically significant, while
thera is little evidence of an increased diastolic pressure

response with dose.
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Figure 25
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The endpoint mean diastolic blood pressures in the sitting posi-
tion are tabulated in Table XXXVI1 according to the degree of
the baseline diastolic pressures (95-99, 100-104, and greater
than 104 mmHg). It is obvious that the lower the initial
pressure was, the lower were the levels that the endpaoint
pressure reached, which suggest that the reductions in blood

| pressure due to guanfacine were the same in all 3 groups (a mean
of about 12 mmHg). Table XXXVIII she.. cnat the percentage of
patients who reached an endpoint diustolic pressure less than
90 mmHg was inversely proportional to the degree of the baseline

» blood pressure. It also shows that the placebo effect was
significant: 50% of the patients who had baseline diastolic
blood pressure between 95-99 mmHg and 24% of those who had
pressures between 110-114 mmHg became normotensive after taking
placebo (in addition to chlorthalidone). Guanfacine at 0.5
mg/day was actually less effective (43% and 11% respectively)

: than placebo.

g, B LN ST L ‘ “ N T

Table XXXVII

Guanfacine - Clinical Protocol Ol
Response Criterion = Diastolic Blood Pressure
Mean Endpoint By Treatment Group and Baseline Value
Sicting Position
(mmHg)

Treatment Groups (mgln

Saseline Placebo & 0.5 A 1.0 & A 3,0 o
95- 99 89,1 -8.0 91,1 -6.0 84,9 -12,0 85.0 -12.1 83.6 -13.3
n=42 n=44 n=37 n=40 n=31
100-104 96.7 -4.5 98.5 -3.0 87,9 -13.0 88.6 ~12.3 92.2 - 9.2
n=12 n=11 n=16 n=9 n=16
>104 105.2 -6.1 100.6 -7.5 94,4 -14.6 89,1 -19.7 92.3 ~17.8
n=9 n=8 n=11 n=9 n=12




Table XXXVIII

Guanfacine - Clinical Protocol 01
Response Criteria = Diastolic Blood Pressure
Number of Patients With Endpuint Diastoiic
Blood Pressure < 90 mnHg
Sitting Position

Baseline
Diastolic Blood Treatment Group
Pressure (mmHg)} Placebo 0.5 1.0 2.0 3.0
»
95- 99 50% 43% 73% 63% 71%
n=42 n=44 n=37 n=40 n=31
100-114 24% 11% 41% 61% 29%
n=21 n=19 n=27 n=18 n=28

Side Effects: Table XXXIX shows that only the higher dosages of
guanfacine (2 and 3 mg/day) caused a clearly higher incidence of
side effects than placebo, The 1.0-mg dose could not be distin-
guished from placebo. The most frequent side effects observed,
especially at high dosages, were dry mouth, somnolence, and
asthenia. It should be noted that because of the study design,
patients assigned to the 3.0 mg/day group could also have
experienced an adverse effect at a lower dose of guanfacine,

Table XL displays the frequency distribution of patients who
were discontinued prematurely because of adverse experiences
according to the dose level of the drug at the time of ter- _
mination. There were no significant differences in the percen-
tage of patients who were terminated hecause of side effects
between the placebo and the 2.0 and 3.0 =g of guanfacine/day
groups. This suggests that the side effects caused by guan-
facine are rather mild and that patients can tolerate them.
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Table XXXIX

Guanfacine - Clinical Proto:ol 01

Frequency Distribution of Patients with
Most Common Adverse Experiences

(Possibly or Probably Related Only)

Assigned Treatment C.roup

i Ml v SN OB - TR §

Adverse Placebo 0,5 mg 1.0 mg 2.0 mg 3.0 mg
. Experience tosmcmamcsm e 25 mg Chlorthalidone---====-cc======"2 >
N = 73 72 12 12 72
Dry Mouth 5 4 6 8 20 .
Somnolence 1 3 0 1 10 g
Asthenia 0 2 0 2 7
Dizziness 2 1 3 6 3
Headache 3 4 3 1 2
Impotence 1 1 0 1 3 _
Table XL

Guanfacine - Clinical Protocol Ol
Premature Terminations Delause of Adverse Experiences

Frequency i - ibution of Patients

Dosage at Time of Termination

Week of Placebo .5 mg 1.0 mg 2.0 mg 3.0 mg

Study tommme - m——————— 26 mg Chicrthalidones--=--==o======r=" +
2 0 8 - - -
4 0 4 5 - -
6 1 ¢ 1 10 -
8 1 1 1 0 3 «
10 3 1 o 1 3

12 0 ¢ 0 0 0

Totals 5/73 12/288 7/216 11/144 6/72

6.9% 4.2% 3.2% 7.6% 8.3%

————— a— Pt it

Tables XLI - XLV identify the individual patients in each group
who experienced adverse reactions and the type of the reaction,



Table XLI

Guanfacine - Clinical Protocol 01 .
Adverse Experiences as Reasons for Discontinuation of PTacebo

Number of Patients with Adverse Experiences: 5

Numbar of Adverse Experiences

patient ldentification

<

Adverse Experience

1403 hypertension
1406 nausea and vomiting
1604 headache
1709 fatigue
1816 somnolence
Table XL11

Guanfacine - Cl

Acverse Experiences as Reasons
at the 0.5

inical Protocol 01
for Discontinuation of Guanfacine
mg Dosage Level

Number of Patients with Adverse Experiences: 12

Number of Adverse Experiences

patient ldentification

12004
12014
12012
12019
12024
1411
1621
1643
1615
1605
646
1707

23

Adverse Experience

syncope

headache, abnormal vision

impotence

conjunctivitis and iritis

pain, headache and nausea

impotence

dry mouth, weight decrease and polyuria

asthenia and nervousness

urinary incontinence

insomnia

headache and dizziness

asthenia, dizziness, headache and
somnolence
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Table XLIII

Guanfacine - Clinical Protocol Ol “
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 1.0 mg Dosage Level

Number of Patients with Adverse Experiences: 7

Number of Adverse Experiences ¢ 12
patient ldentification Adverse Experience
12001 dermatitis
1325 dizziness and nausea
1425 dry mouth and headache
1639 dizziness and headache
1623 pain, paresis and insomnia
1718 paraesthesia
1817 asthenia
Table XLIV

Guanfacine - Clinical Protocol 01
Adverse Experiences as Reasons for Discontinuation of Guanfacine
at the 2.0 mg Dosage Level

Number of Patients with Adverse Experiences: 1l

Number of Adverse Experiences i 29
Patient Identification Adverse Experience

12052 constipation, taste perversion, and purpura

12027 bradycardia, dry mouth, dizziness and
somnolence

12020 dry mouth, asthenia and somnoience

12073 dry mouth and substernal chest pain

12005 headache, vertigo and nausea

1421 asthenia, fatigue and depression

1835 asthenia

1802 somnolence and dry mouth

1810 dry mouth, asthenia, abdominal pain, taste
perversion and somnolence

1825 dizziness and paraesthesia

1826 impotence
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Table XLV

guanfacine - Clinical Protocol 01
Adverse Experfences as Reasons for Discontinuation of Guanfacine
at the 3.0 mg Dosage Level

Number of Patients with Adverse Experiences: 6

Number of Adverse Experiences : 15
Patient Identification Adverse Experience
12015 dry mouth, insomnia, somnolence and
dermatitis
1601 dry mouth, dizziness and somnolence
1625 asthenia and somnolence
1635 asthenia
1636 ~ asthenia and somnolence
1728 dry mouth, dysphagia and constipation

Laboratory Evaluations: There were no clinically significant
changes in the mean values of any of the laboratory parameters
which were evaluated., Two patients were discontinued from the
study because of adverse lab results. One of these had received
placebo and was discontinued because he had an elevated non-
protein-N and albuminuria. The other, who was receiving a dase
of 0.5 mg, developed dry mouth, polyuria and hyperglycemia at
week 13. A third patient was discontinued at week 7 because of
a high SGOT (605 units) but this patient had already a high
value (244) at baselins, Similarly there were no significant
changes in the ECG and ophthalmologic (s1it lamp and intraocu-
lar pressure) evaluations.

Conclusion: This well-controlled, dose-response study shows that
guanfacine is safe and of fective with dose-related antihyper-
tengive activity when used in combination with 25 mg of chlor-
thalidone,
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b, A Multi-Investigator, Double-blind, Randomized, and

‘ Parallel Clinical Study of Guanfacine Versus Placebo to
Demonstrate the 24-Hour Duration of Effectiveness of
Guanfacine for Treatment of Essential Hypertension
(Study No. 02).

This study was similar in many respects to the previous one
(Study 01) and was carried cut by the following 8

investigators.

> Paul B8lack, M.D. Ladolla, CA
J.C. Freudenburg, M.C. Longmont, CO
Joseph Hill, M.D. Vero Beach, FL
C.E. Holmberg, M.S, Menomonee Falls. WI
Michael Rietbrock, M.D. Oconomowoc, WI
Maurice Sullivan, M.D. Lafayette, LA
Mark Thompson, M.D. Redondo Beach, CA
David Wright, M.D. Rockford, IL

As in the previous study the design included two stages, the -
screening phase (Stage I) of 5 weeks duration (when the patients
were weaned from any previous antihypertensive medication and
were started on chlorthalidone 25 mg/day) and the treatment
phase (Stage Il) of 12 weeks duration. During this second stage
the patients were stratified in either the A.M. or the P.M.
group and then randomized double-blindly to receive guanfacine
or placebo. Thus, there were two placebo and two guanfacine
groups in this study. One pair was evaluated at 9 o'clock in
the morning and the other at 9 o'clock in the evening (before
taking their medication). Both groups ingested their assigned
medications at 9 P.M, The starting guanfacine dosage was

1 mg/day. It could be titrated up in 1 mg increments (maximum

3 mg/day) or down at 3-week intervals. To maintain blindness,
placebo was matched to the different doses of guanfacine and
patients could be “titrated up or down" with placebo.

The inclusion and exclusion criteria, the evaluated parameters
and the frequency and methodology of evaluation were the same as

in the study Ol.

Results -

A total of 345 patients were admitted into the first phase, Of
these, 96 (28%) were terminated during this phase because of:

Sitting diastolic Blood Pressure <90 mmHg: 64
Clinical Adverse Reactions:
Laboratory Adverse Reactions: 5
Other reasons (lost to follow-up, 24
uncooperation or unreliability,
intercurrent illness, use of excluded
medication, etc.):



period,

Four patients were terminated before week 2.
from only 245 patients were evaluated for efficacy.

The remaining 249 patients entered the 12-week evaluation

Thus data
The distri-

bution of these patients by treatment group and iavestigator is
shown in Table XLVI and their demographic characteristics in

Table XLVII.

It can be seen that there were no significant dif-

ferences between the placebo and the guanfacine group regarding
sex, race, age, or duration of hypertension.

Tahle XLVI

Distribution of Patients Included in Endpoint Analysis
gy Treatment Group and Investigator

Treatment Investigator
Group 1 2 3 4 5 6 7 8 Total
Placebo -
A.M, 9 8 5 7 9 7 4 9 58
P.M, 6 7 8 9 9 8 8 7 62
Guanfacine
AM, 9 8 7 7 9 7 5 8 60
P.M., 8 8 8 g 10 7 7 8 65
Total 32 31 28 32 37 29 24 32 245
Table XLVII
Demography - All Patients
Treatment Group
Characteristic Guanfacine Placebo
Number of Patients 125 121
Sex: Male 80 76
Female 45 45
Race: Non-Blacks 122 116
Blacks 3 5
Age: Mean (SD) yrs. 46.4 ( 9.34) 48,3 ( 7.85)
Height: Mean (SD) in. 68.4 ( 3.61) 68.6 ( 3.85)
Weight: Mean (SD) lbs, 188.3 (34.33) 190.3 (33.32)
Duration of Hypertension:
Mean (SD) yrs. 7.3 ( 7.34) 8.3 ( 5.85)
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Twenty-two additional patients were terminated later during the
same phase for reasons listed below (Table XLVIII includes the 3
patients who were terminated earlier):

Table XLVIII

AM, P.M.
Placebo Guanfacine Placebo Guanfacine
> Clinical Adverse Reactions: 1 3 1 5
Miscellaneous* 6 2 5 2
Total 7 5 6 7

*{{ ost to follow-up, high blood pressure, intercurrent illness, etc.)

Efficacy Data pr

AM. Evaluation Groups. Results from 118 patients, who were
avaluated in the morning at 9 a.m., i.2., 12 hours after they
had received their medication, have been reported, Sixty of
these patients had received guanfacine and 58 had received pla-
cebo., The two groups were comparable regarding blood pressure
and heart rate at baseline as shown in Table XLIX. The blood

Table XLIX

Baseline Vital Sinne = All Patients
Efficac, Analysis Group = A.M.

Treatment Group

yital Sign “Guanfacine Placebo
,~_ .' "
Number of Patient 60 58
Diastolic Blood Pressure mean (s.d.) mnHg 93.4 ( 4.80) 99.8 ( 4.37)
Systolic Blood Pressure mean (s.d.) mmHg 142.3 (13.78) 141.9 (12.32)
Mean Arterial Pressure mean (2.4} mmHg 113.0 ( 6.47) 113.8 ( 5.82)
Heart Rate mean (s.d.) beats/min. 79.1 (11.12) 81.2 ( 9.08)




pressures decreased in both groups during the treatment period,
The mean diastolic blood pressure of the placeho group fel!l from
99,1 mmHg to 93.5 mmHg at the end of 12 weeks of treatment
(Table L, Fig, 27) 1in the sitting position and from 100 mmHg

to 96.0 mmHg in the standing position (Table LI, Fig. 28), 1.e.,
it dropped by a mean value of 5.6 and 4.0 mmHg respectively.

The diastolic blood pressure of the guanfacine group dropped by
14,0 mmHg in the sitting position and by 12.2 mmHg in the
standing position (Tables LI and Figs. 27 and 28). Statistical
analysis of the differences, about 8 mmHg, were not reporied,

It appears, however, that these differences are significant,

Similar changes were reported regarding the systolic blood
pressure (Tables LII and LIII; Figs. 29 and 30). The mean
systolic blood pressure in the placebo group fell from 142.1
mmHg to 136.4 (-5.7 mmHg) in the sitting position and from 140.4
to 137.0 (-3.4) mmHg in the standing position. The respective
reductions in the guanfacine group were 16.2 and 14,9 mmHg,
i.e., about 10-11 mmHg greater than the placebo group. The
heart rate was decreased by guanfacine by 8.1 (sitting) and 6.5
(standing) beats/minute from around 80 to 72-77 beats per minute
{Tables LIV and LV; Figs. 31 and 32).

Thus, compared to placebo, guanfacine gave a fall in blood
pressure of 10-11/8 mmHg and a change in heart rate of about -5
beats per minute.
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Table L
Response Critericn = Diastolic Blood Pressure -
Treatment Group Means by Week of Study 4
Efficacy Analysis Group = AM.
Sitting Position
k-
Week Patients Treatment Groups !
of Study Statistic Randomized Guanfacine Placebo sy
. -
Baseline N 118 - - | é
Mean 99,1 #
1.5 N - 60 58 N
Mean 88.3 95.3 ‘ oA
3 N - 60 58
Mean 87.1 95.0 i
6 N - 60 57
9 N - 56 54 o
Mean 86.2 93.6
12 N - 56 52
Mean 85.1 93.5
Figure 27
Response Criterion = Diastolic Blood Pressure
Etficacy Analysis Group = AM.
Treatment Group Means
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Table LI

Response Criterion = Diastolic Blood Pressure
Treatment Group Means by Week of Study
Efficacy Analysis Group = A.M,
standing Position

Week. Patients Treatment Groups

of Study Statistic Randomized Guanfacine PTacebo

Baseline N 118 - -
Mean 100.0

1.5 N - 60 58
Mean 90.4 98.2

3 N - 60 58
Mean 89.9 97.3

6 N - 60 57
Mean 89.3 97.0

9 N - 56 54
Mean 88.4 9%.9

12 N - 56 52
Mean 87.8 96.0

Figure 28

Response Criterion = Diastolic Blood Pressure

Etficacy Analysis Group = A.M.
Treatment Group Means
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Table LII

Response Criterion = Systolic Blood Pressure
Treatment Group Means by Week of Study

ol s M&J’,’Mum“ﬂm,ﬂm‘h"; Sl i W .

Efficacy Analysis Group = A.M. |
Sitting Position ™
Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine “Placebo \
Baseline N 118 - -
Mean 142 .3
1.5 N - 60 58
Mean 128 .4 138.7
3 N - 60 58
Mean 128.3 138.2 3
6 N - 60 57 z
Mean 129.9 136.5 x
9 N - 56 54 :
Mean 128.6 137.0 i
12 N - 56 52
Mean 125.9 136.4
Figure 29
Response Criterion = Systolic Blood Pressure
Efficacy Analysis Group = AN,
Treztment Group Msans
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Table LIII
Response Criterion = Systolic Blood Pressure
Treatment Group Means by Week of Study
£fficacy Analysis Group = AM.,
Standing Position
Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 118 - -
Mean 140.4
1.5 N - 6G 58
Mean 126 .4 137.8
3 N - 60 58
Mean 127.9 136.5
) N - 60 57
Mean 127.1 137.5
9 N - 56 b4
Mean 125.3 137.1
12 N - 56 52
Mean 125.5 137.0
Figure 30

Response Criterion = Systolic Blood Pressure

Efficacy Analysis Group = A.M.
Treatment Group Means
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Response Crit
Treatment Group

Table LIV

erion = Heart Rate
Means by Week of Study

Efficacy Analysis Group = A.M.
Sitting Position

j P T -
36 A e s 0 . 5 I T NP

Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 118 - -
Mean 80.2 ,
1.5 N - 60 58 :
Mean 75,0 78.2 ‘
3 N - 60 53
Mean 75.8 78.6 3
6 N - 50 57 *
Mean 75.2 78.5 3
9 N - 56 54 4
Mean 73.1 78.3 z
12 N - 56 52
Mean 712.1 771.8
Figure 31

Rasponse Criterion = Heart Rate

ENicacy Analysis Group = A.M.
Treatmant Group Means
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Table LV
Response Criterion = Heart Rate
Treatment Group Means by Week of Study
Efficacy Analysts Group = A M,
standing Position
Week Patients Treatment Groups

of Study

Statistic Randomized Buanfacine PTacebo

Baseline
1.5
3
6
9
12

N 118 - -
Mean 83.5
- 60 58

Mean 79.0 82.1
Mean 80.4 82.6
Mean 78.8 82.8
Mean 78.7 82.8

N - 56 52
Mean 17.0 80.6

Figure 32

Response Criterion = Heart Rate

Efficacy Analysis Group = A.M,
Treatment Group Means
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P.M. Evaluation Groups. The baseline values of the blood
pressure and heart rate of the patients who belonged in this
category are shown in Table LVI, There were 128 patients; 65
had received guanfacine and 63 placebo. The groups were com-
parable regarding blood pressure and heart rate., These patients
were evaluated 24 hours after they received their daily dose.
During the 12-week treatment perfiod, the mean diastolic bloed
pressure of the guanfacine group decreased by 11.4 mmHg from
99,8 to 88.4 mmHg in the sitting position (Table LVII, Fig. 33)
and by 8.3 mmHg from 101,2 to 92.9 mmHg in the standing position
(Table LVIII, Fig. 34). The respective changes in the mean
systolic blood pressure were 15.1 (from 144.3 to 129.2) mmHg and
12.2 {(from 143.7 to 131.5) mmHg, The placebo changes during the
same period were 6.2, 4.4, 3.9, and 4.0 nmHg respectively
(Tables LIX-LX; Figs. 35-36). The differences between the pla-
cebo and the guanfacine changes were all highly significant
(p<0.01). Heart rate was decreased by 6.5 (sitting) and 7.6
(standing) beats/min by guanfacine compared to 1.7 and 1.5
beats/min induced by placebo (Tables LXI and LXII; Figs, 37 and
38), The differences between the groups in any of these changes
were not significant.

Thus, compared to placebo, guanfacine gave a fall in blood
pressure of about 11/5 sitting and 8/4 standing, with a fall

in heart rate of 5 beats per minute. This change is numerically
somewhat smaller than in the A.M. group and could reflect some
1oss of effect at 24 hours, at least in some patients., Individ-
ual patients can be evaluated by their physicians for adequacy
of control at 24 hours,

Table LXIII shows that 41 guanfacine and 40 placebo patients who
were evaluated in the evening (PM) had a baseline diastolic
pressure in the sitting position ranging from 95-99 mnHg. At
the end of the treatment period the mean diastolic btood
pressure of the guanfacine patients had dropped to 86.1 mmHg and
28 of them (68%) had become normotensive, i.e., their blood
pressure was reduced to <90 mmHg (Table LXIV). The respective
blood pressure of the placebo patients was 90.7 mmHg and only 15
of them (37%) had become normotensive during the same period.
Tables LXIII and LXIV show, in addition, that 24 guanfacine and
22 placebo patients of the P.M. group had a baseline diastolic -
pressure ranging from 100-114 mmHg. At the end of the treatment
period (Week 12) the mean diastolic pressures of these patients
had been lowered to 91.9 and 101,0 rmHg respectively, while 12
(50%) of the former and 2 (9%) of the latter had become nor-
motensive. The lowering of the blood pressure was thus greater
in patients with blood pressures in the 100-114 mmHg range (8-22
vs 9-13 mmHg), an observation seen with most antihypertensive
drugs. Similar results were obtained with the A.M. groups
(Tables LXV and LXVI). Analysis of the data by investigator
indicated that there was no interaction,
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Table LVI

Baseline Vital Signs - All Patients
Efficacy Analysis Group = P.M.

Treatment Group
Guanfacine Placebo

vVital Sign n=65 n=63

| Diastolic Blood Pressure mean (s.d.) mmHg 99.3 { 4.47) 100.3 (4.76)
‘ Systolic Blood Pressure mean (s.d.) mmHg 141.6 (10.39)  146.9 (13.33).
Mean Arterial Pressure mean (s.d.) mmHg 113.4 ( 5.54) 115.8 ( 6.36)

Heart Rate mean (s.d.) beats/min. 80.5 (12.48) 83.8 ( 9.92)




Table LVII

Response Criterion = Diastolic Blood Pressure
Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P.M,

Sitting Position

Week Patients Treatment Groups

of Study Statistic Randomized Guanfacine Placebo

Baseline N 128 - -
Mean 99.8

1.5 N - 65 62
Mean 89.2 94,9

3 N - 65 52
Mean 89.4 93.9

6 N - 62 61
Mean 89.4 95.1

9 N - 59 59
Mean 87.2 93.1

12 N - 58 56
Mean 88.4 93.6

Figure 33

Response Criterion = Diastolic Blood Pressure

EHicacy Analysis Group = PM.
Treatment Group Means
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Table LVIII

Response Criterion = Djastolic Blood Pressure
Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P,M,

Standing Position

Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 128 - -
Mean 101.2
1.5 N - 65 62
Mean 94.0 98.2
3 N - 65 62
Mean 91.8 97.6
6 N - 62 61
Mean 92.5 97.7
9 N - 59 59
Hean : 90.2 96.7
12 N - 58 56
Mean 92.9 96.8
Figure 34

Response Criterion = Diastolic Blood Pressure

Efficacy Analysis Group = PM.
110+ Treatment Group Means
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Table LIX
Response Criterion = Systolic Blood Pressure
Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P.M.
Sitting Position
Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 128 - -
Mean 144.3
1.5 N - 65 62
Mean 127 .4 142.1
3 N - 65 b2
Mean 129.1 140.0
6 N - 62 61
Mean 128.9 141.3
9 N - 59 59
Mean 126.9 138.6
12 N - 58 56
Mean 129.2 140.4
Figure 35

Response Criterion = Systolic Blood Pressure

Etficacy Analysis Group = P.M.
Treatment Group Means
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Table LX

Response Criterion = Systolic Blood Pressure
Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P.M,

Standing Position

Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine Placebo
Baseline N 128 - -
Mean 143,7
1.5 N - 65 62
Mean 129.9 141.2
3 N - 65 62
Mean 129.2 140.6
6 N - €2 61
Mean 131.0 140.8
9 N - 59 59
Mean 127.6 140.,0
12 N - 58 56
Mean 131,5 139.7
Figure 36
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Table LXI

Response Criterion = Heart Rate . k.

Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P.M,

Sitting Position

Week Patients Treatment Groups 'é j
of Study Statistic Randomized Guanfacine PTacebo -4
Baseline N 128 - - s ,

Mean 82.2 A
1.5 N - 65 62 ¥
Mean 75.1 83.1 fd
3 N - 65 62 e
Mean 77.0 81.5 2
6 N - bl 61 #
Mean 15.7 83.0 3
9 N - 59 59 3
Mean 75.7 82.7 .
12 N - 58 56
Mean 75.7 80.5
Figure 37
Response Criterion = Heart Rate
Efficacy Analysis Group = P.M.
Treatment Group Means
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Table LXII

Response Criterion = Heart Rate
Observed Treatment Group Means by Week of Study
Efficacy Analysis Group = P.M,
Standing Position

3

1
e
&
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Week Patients Treatment Groups
of Study Statistic Randomized Guanfacine PTacebo
Baseline N 128 - -
Mean 87.4
1.5 N - 65 62
Mean 80,5 87.8
3 N - 65 62
Mean 80,0 856.7
6 N - 61 61
Mean 79.5 87.4
9 N - 59 59
Mean 80.5 87.7
12 N - 58 56
Mean 79.8 85.9
Figure 38

Response Criterion = Heart Rate

EHicacy Anaiysis Group = PM.
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Table LXIII

93.

Endpoint Means of Diastolic Blood Pressure

by Baseline Category
Efficacy Analysis Group = P.M,

Treatment Group

Baseline DBP Category Guanfacine Placebo
95-99 mmHg 86.1 90.7
N=41 N=40
100-114 mmHg 91.9 101.0
N=24 N=22
Table LXIV

Distributior of Patients Whose
Endpoint Diastolic Blood Pressure
was <90 mmHg By Baseline Category

Efficacy Analysis Group = P.M.

Treatment Group

Baseline DBP Category Guanfacine Placebo
95-99 mmHg 28/41 15/41
(68%) (37%)
100-114 mmHg 12/24 2/22
(50%) (9%)
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Table LXV

Endpoint Means of Diastolic Blood Pressure
by Baseline Category
Efficacy Analysis Group = A.M.

Treatment Group

Baseline DBP Category Guanfacine Placebo
95-99 mmHg 84,7 91.6
N=406 N=40
100-114 mmHg 89.6 103.0
N=14 N=18
Tabie LXVI

Distribution of Patients Whose
Endpoint Diastolic Blood Pressure
was <90 mmHg by Baseline Category

Efficacy Analysis Group = A.M,

Treatment Group

Baseline DBP Category Guanfacine Placebo
95-99 mmHg 35/46 17/40
(76%) (42%)
100-114 mmHg 9/14 1/18
(64%) (6%)

Guanfacine Dosage:

The average dose of guanfacine at week 17 was 1.41 mg/day for
the P.M. group and 1.34 mg/day for the A.M. group. The dosage
distribution and the respective mean changes in diastolic blood
pressure in the sitting position are shown in Table LXVII, It
can be seen that approximately one-half of the patients were
controlled with 1 mg/day, one-fourth by 2 mg/day and the other
one-fourth by 3 mg/day.
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Table LXVII

Summary of Mean Changes in Diastolic Blood Pressure
by Endpoint Guanfacine Dose

Dosage of Guanfacine at Endpoint

Analysis Group 1.0 mg/day 2.0 mg/day 3.0 mg/day

AM, n=30 n=15% n=15
-12.4 mmHg -10.4 mmHg -14.,9 mmHg

P.M, n=29 n=19 n=18
-11.4 mmHg =9.9 mmHg -11.3 mmHg

Safety Analysis

Clinical Side Effects: One hundred and thirteen {113) of the
[26 patients {90%) who received guanfacine complained of one

or more side effects, mainly of dry mouth, constipation, and
fatigue (Table LXVIII)., In comparison only 28 of the 113 pla-
cebo patients (23%) complatned of side effects during the same
period. Dry mouth was the most common (11) complaint in these
patients also. In 9 guanfacine and 2 placebo patients the side
effects were serious enough to require discontinuation of treat-
ment (Table LXIX). As in Study 01, the side effects associated
with guanfacine are infrequently bothersome enough to warrant
discontinuation., These side effects have been tabulated accord-
ing to group and drug dosage in Tables LXX-LXXIII, Figure 39
shows that the number of adverse experiences decreased as
patients continued treatment with guanfacine; this cannot be
accounted for by Toss of sensitive patients, as only 9 discon-
tinued.

Side £ffects Detected by Lab Tests: No drug-related changes
were detected.

Conclusions: The results of this study confirm those of the
previous study, showing that guanfacine has a modest antihyper-
tensive effect, They also show that this effect lasts for

24 hours, which means that adequate control of hypertension can
be obtained with a single daily dosage of guanfacine, The dif-
ferences between the A.M. and the P.M. evaluations are not sta-
tistically significant, but could be real, Individual patients
will need to be evaluated, It is likely that dose increase or

divided dosing will yield a further effect in some patients.
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Table LXVIII

Frequency Distribution of Patients
with Most Common Adverse Experiences
(Possibly or Probably Related to Treatment Only)

Treatment Group
Guanfacine Placebo

Number of Patients 126 123

Adverse Experience
Dry Mouth 59 (47%) 11 (9%)
Constipation 20 (16%) 1 (1%)
Fatigue 15 (12%) 7 (6%)
Dizziness 8 ( 6%) 4 (3%)
Somnolence 5 ( 4%) 3 (2%)
Impotence 6 ( 9%) 2 (2%)

The frequency of side effects is outlined above. Most of these
effects were not serious. It is surprising that the frequency
of serious side effects necessitating discontinuation of treat-
ment did not increase with dosage. Table LXIX shows that the
frequency was virtually the same for all dosages. Five of the
58 patients (9%) who received 1 mg/day were discontinued because
of side effects compared to 3 of the 34 patients (9%) who had
received 2 mg/day and to 1 of the 33 patients (3%) who had
received 3 mg/day. Similar conclusions were drawn from

Study 01 (see also Table XL).

Table LXIX

Frequency Distribution of Patients Who
Prematurely Terminated From the Study Because
of Clinical Adverse Experiences

Treatment and Dosage at Time
of Termination
Week of Guanfacine (mg/day)
Study Placebo 1.0 2.0 3.0
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2
1
0
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Figure 39

Tenex Protocol 02
Frequency Distribution of Adverse Experiences
Among 126 Palients Treated with Tenex
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Weeks of Treatment with Tenex {1-3mg/day)
Table LXX
Adverse Drug Experiences as Reasons
for Discontinuation of Placebo
Number of Patients with Advarse Experiences: 2
Number of Adverse Experiences : 5 L
Patient Identificiation Adverse Experience -
27101 Syncope, headache {
27214 Fatigue, vertigo, 4
depression \
i
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b Table LXXI

Adverse Drug Experiences as Reasons for Discontinuation
of Guanfacine at the 1.0 mg/day Dosage Level .

Number of Patients with Adverse Experiences: 5

Number of Adverse Experiences : 7
g Patient Identification Adverse Experience
21112 Confusion %
21213 Dry mouth %
24214 Dizziness, headache 4
26211 Depression g
27210 Dry mouth, impotency .

&
Table LXXII
Adverse Drug Experiences as Reasons for Discontinuation
of Guanfacine at the 2.0 mg/day Dosage Level
¥
Number of Patients with Adverse Experiences: 3
Number of Adverse Experiences : 9
Patient Identification Advers= Experience
22113 Confusion, amnesia :
26205 Constipation, dry mouth, o
fatique, taste perversion
27202 Drv mouth, somnolence, testicu-
, =~ discomfort i
i
i
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| Table LXXIII

Adverse Drug Experiences as Reasons for Discontinuation
of Guanfacine at the 3.0 mg/day Dosage Level

Number of Patients with Adverse Experiences: 1

Number of Adverse Experiences : 5
» Patient Identification Adverse Experience
25102 Palpitation, dizziness, headache,

tinnitus, abnormal vision

2. U.S. Trials: Stepped Care - Comparison with Clonidine
Comparison with Clonidine (Study 03)

This was a multi-investigator, double-btind, randomized com-
parison of guanfacine to clonidine as Step II treatment for mild
to moderate essential hypertension. Duration of Step I was 5
weeks and patients whose sitting DBPs after 5 weeks of chlortha-
lidone, 25 mg/day, could be randumized to either guanfacine,

1 mg g.h.s. or clonidine 0,1 mg bid, a.m. + h.s. The duration
of the Step Il period was 6 months. During the last week of the
Step I period and the week following the last week of the Step
11 period (the Drug Withdrawal Phase), patients were evaluated
very closely (b.i.d. in the 9 outpatient studies and con-
tinuously in the 2 inpatient studies).

The 3 primary foci of the study were: 1) efficacy of the 2
drugs; 2) safety of the drugs with special emphasis on relative
sedation properties, and 3) evaluation of the patterns of
response after abrupt withdrawal of the drugs.

PATIENTS m

Diagnosis. Patients with a history of essential hypertension or

newly diagnosed patients with essential hypertension were eli-

gible for admission to the Weaning/Screen Period of the study.

The average (of 3 readings) sitting diastolic blood pressure

must have been in the 95-114 mmHg {inclusive) range for a :
patient to be advanced to the Drug Evaluation Period. N

Patient Sample, Patients of either sex or any race who were 21
years of age or older were included. Each investigator was
supposed to complete at least 50 patients according to the
protocol. Patients could be from private or clinic sources,
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Inclusion/Exclusion Criteria. Patients who met the diagnosis
and criteria specified above were eligible for admission to
the Weaning/Screening Period of the study. '

Patients excluded by the protocol were those: requiring
certain concomitant medications (see protocol, p. 8,

Appendix C); with known hypersensitivity to study medications;
obese patients 50%1 over their ideal weight; with unstable
diabetes; with hypertensive retinopathy Grade III or Grade 1V
(Keith-Wagener Scale); with a history of chronic alcoholism or
drug addiction; with malignant disease or other serjous
disease including advanced renal disease and azotemia, cardiac
disease, pulmonary disease, gastrointestinal disease, hepatic
disease, congestive heart failure, angina pectoris, gout or
clinically significant cerebrovascular disease; pregnant or
lactating women; who received reserpine or guaenthidine
therapy 1mmediately prior to entry into the study: who were on
a diet intended to cause appreciable weight changes during the
course of the study; with labile hypertension; with a
myocardial infarction less than six months prior to entry into
the study; or who were unable or refused to give written
informed consent.

Patients were excluded from continuation in the Drug
Evaluation phase of study if their average diastolic blood
pressure was >114 mmHg for 2 consecutive visits during the
Drug Evaluation Period or they missed 2 consecutive visits
during the study.

DRUGS

The 2 drugs evaluated in this study were guanfacine and
clonidine. A1l patients received 25 mg chlorthalidone daily
for the duration of the study including a 5-week Step I period
during which their blood pressure and diuresis were
stabilized. O ing Step I, chlorthalidone was dosed in the
morning. During Step II, chiorthalidone was dosed at

bedtime. Guanfacine, the investigational drug, was given once
daily at bedtime for 24 weeks (end of Week 5 through 29).
Since clonidine was given according to the manufacturer's
recommended b.3.d. dosage schedule, each patient in the
guaﬁgacine treatment group received a placebo capsule in the
morning.

At scheduled visits every 4 weeks, the dosage of guanfacine,

which started at 1 mg could be adjusted upward or downward by
1 mg increments to a maximum of 3 mg daily or a minimum of

1 ng daily depending upon the patient's response to the drug

as determined by the investigator.

Patients in the c]onidine'treatment group started at a dosage
of 0.1 mg b.1.d., and the dosage could have been adjusted
baced upon patient response to a maximum dosage of 0.3 mg

b.$.d. at the same intervals as the guanfacine treatment group.
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A1l Step II study medications were identical in appearance
(orange capsules), and medications were blister-packed so that
each patient received medication cards at each visit which
would provide sufficient Step I and Step II medication were
kept carefully by each investigator.

EVALUATIONS

Step I - Weaning/Screening Evaluation Period

A1l patients who had a history of essential hypertension and
gave written informed consent were admitted to Step I during
which their previous antihypertensive medications, 1f any,
were discontinued gradually over the first 2 weeks. Clinical
evaluations completed during Step I included: patient
history, physical examination, electrocardiogram, chest x-ray,
blood pressure (sitting and standing positions), heart rate,
body weight, adverse drug experiences and patient respcnse
questionnaire which measured the degree of somnolence on a
100-mm visual analog scale. Laboratory evaluations included:
complete blood count with differential, platelet count,
SMAC-16 and urinalysis. All patients who completed the Step I
period with a blood pressure average between 95-114 mmHg,
inclusive, could be entered into Step II during which they
were randomly assigned to receive either guanfacine or
clonidine in addition to their chlorthalidone.

Step II - Drug Evaluation Period

Patients who entered Step II were evaluated at 4-weekly
intervals for 6 months. Clinical evaluations performed at
each evaluation included: blood pressure (sitting and
standing positions), heart rate, body weight, patient response
questionnaire and adverse drug experiences. Adverse drug
experiences were elicited by asking each patient, in a general
manner, “"How do you feel today?" and "How have you been since
your last visit?" Laboratory evaluations were made at the end
of the second, fourth, and sixth month of Step I. These were
the same as for Step I.

Drug Hithdrawal Observation Periods

Inpatients. During Week 5 (last week of Step I therapy) and
Week 30 (the week following abrupt discontinuation of Step II
therapy), each patient was confined to either a hospital
environment (Tulane Clinical Research Center) or a clinic
(Arkansas Medical Research Testing Center) where evaluations
were made every 2 hours during the day and every 4 hours at
night. These evaluationsincluded: determination of blood
pressure and heart rate, symptoms of drug withdrawal, and 24

&=
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hour urinary catecholamine (epinephrine, norepinephrine and VMA)
determinations. Symptoms of drug withdrawal were evaluated by
asking each patient whether or not he/she has experienced any of
15 signs/symptoms of “rebound hypertension” on a checklist pro-
vided by the sponsor. Body weight was measured daily in the
morning,

Qutpatients. Patients returned to the investigator's office in
the morning and evening during Week 5 and Week 30 for the same

evaluations (except for catecholamine determinations) as given

above for the inpatients.

At the end of Week 30 or when a patient prematurely terminated
from the study, ECG and routine lab tests were done.

Step 1 therapy was continued during Week 30, After the last
evaluation during Week 30, the patients were re-started on their
previously effective antihypertensive therapy. :

METHODS FOR EFFICACY ANALYSIS

The data available for efficacy were: systolic biood pressure,
diastolic blood pressure and heart rate from both the sitting
and standing positions. Sitting position measurements were
obtained as the average of the last 3 of 5 measurements taken
provided that the readings were within 5 mmHg of each other and
standing measurements were recorded as the first of 2 evalua-
tions. Patient efficacy data from all investigators were pooled
for analysis.

Efficacy analyses were performed using an endpoint analysis and
a categorical analysis.

Endpoint was defined as the last vital sign observation recorded
prior to premature termination or completion of the study. In
the endpoint analysis, change in vital signs was calculated as
CHANGE = ENDPOINT - BASELINE where baseline was the end of Week
4 observation. Week 4 was utilized because all patients were
pooled for efficacy analysis across all investigators, and
patients from two investigators were hospitalized for a Drug
Withdrawal Observation Period baseline during Week 5 (end of
Step | therapy). In order to qualify for endpoint analyses,
patients had to have had at least one (4 weeks) follow-up
visit.,

Categorical analysis of efficacy data was performed by deter-
mination of the percentage of patients with an endpoint sitting
diastolic blood pressure average less than or equal to 90 mmHg.

102.
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METHODS FOR SAFETY ANALYSES

Step I and Step Il Evaluation Periods

Drug

Adverse Drug Experiences

After the initial visit, adverse drug experiences were
reported at each evaluation. These spontaneously reported
reactions may have been associated with the administration
of chlorthalidone, guanfacine or clonidine, or the com-
bination of the diuretic and the Step Il agent, The per-
centage of patients who were prematurely terminated from
the study due to adverse drug experiences was also compared
between drugs.

Somnolence Rating Scale

The Patient Self-Evaluation Questionnaire on the case
report form consisted of four questions that were answered
by marking a 100-mm line at the point that most appro-
priately described the patients degree of somnolence at a
particular time of day. This visual analog scale was used
to establish a baseline measurement (at Week 4) and to
evaluate the patient's change from baseline over the period
of study drug administration, i.e., Step II. The change in
degree of somnolence was calculated by taking the endpoint
measurement and subtracting the baseline measurement for
each patient,

Withdrawal Observation Periods
Inpatient Studies
Vital Signs Changes

Average daily changes in blood pressure and heart rate
were calculated by 1) subtracting the average daily
vital sign values during the Drug Withdrawal
Observation Period from vital signs measured at the
end of the Step Il Drug Evaluation Period {Week 29)
and 2) subtracting the average daily vital sign values
during the Drug Withdrawal Observation Period (Week
30) from vital signs measured in the comparable Week 5
period.

Symptoms of Drug Withdrawal
The frequency distribution of symptoms of drug

withdrawal was calculated and compared for each treat-
ment group.
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Catecholamine Response

Urine specimens for catecholamine assay were pooled
for each day of the Drug Withdrawal Observation
Periods (Week 5 and 30), and the concentration of
catecholamines at each day during each week was deter-
mined, The daily values for Week 30 were subtracted
from the baseline values (Week 5), and the change 1in
catecholamines over the last Drug Withdrawa)
Observation Period (Week 30) was compared between
treatment groups.

Outpatients

The analyses for vital signs, symptoms of drug withdrawatl

and adverse drug experiences were made in the same manner

as for the inpatfent studies described above. There were

no urine specimens collected for catecholamine analyses in
the outpatient studies,. :
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RESULTS
Table LXXIV
Overall Patient Accountability
Step 1
Entered Screen Failure Eligible to Enter Step il
677 120 557
Step IT
Guanfacine Clonidine Total
Enterea _ 279 278 557
Completed Step II 235 237 472
prematurely Terminated 44 41 35
Reasons for Premature Termination:
Adverse Effects 19 (6.8%) 22 (7.9%) 41
Death 1 1 2
Administrative 24 18 42
Eligibile for Efficacy Analysis
(Completed at least 4 weeks 270 276 546
Step I1)
Drug Withdrawal Phase
Guanfacine Clonidine Total
Entered 235 237 472
Coimpleted 229 226 455
Failure to Complete
Withdrawal Phase
(A1l Adverse Effects) 6 11 17
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Demography é
A1l Patients Who Received Step 1l Medications 1?
The demographic characteristics of patients who entered ?ﬁ;
Step 11 and were randomized to treatment are below, There a 9
were no significant differences between treatment groups B
for any demographic characteristic. e
3
» -
Table LXXV 3
2
Step 11 Treatment Group 4
Guanfacine Clonidine 1
k.
Sitting DBP 101.4 £ 5.3 101,3 £ 5,2 2
Sitting SBP 147.,6 £ 16.0 146.7 £ 15.3 ) k.
Sitting HR 79,6 £ 10,3 80,2 ¢ 10,5 i
Standing DBP 103.3 ¢+ 8.4 103.6 ¢ 8.2 3
Standiny SBP 146,9 £ 17.7 146.8 £ 17.8 bl
Standing HR 83,1 * 11,0 83.8 + 11.7 ;
Age (year.)
Mean 52.8 52.7
STD 11.4 10,7
E Sex
Female 138 148
Male 141 130
Race
Biack 113 119
Caucasian 159 159
Hispanic 4 0
Oriental 2 0
Other 1 0
Height (inches) ' a
Mean 67.3 67
STD 3.6 3.8
weight (1bs.)
Mean 183.6 185.5
STD 34.5 35.8




Efficacy Results
Blood Pressure and Heart Rate - Sitting Position

Endpoint Analysis

The efficacy data from all 11 investigators were
pooled across studies for inclusion in the efficacy
analysis. Ater 5 weeks of stabilization of blood
pressure on 25 mg chlorthalidone dziiy, 557 patients
were randomly assigned to receive eitier guanfacine
or clontdine. Blood pressure and heart rate were
measured at the end of each month cf the Step II
period for each of the 279 guanfacine patients and
278 clonidine patients.

Included in the endpoint analysis were 27C
guanfacine patients and 276 clonidine patients. -.The
mean change in DBP among patients treated with
guanfacine was -11.3 mmHg and -12.1 mmHg for
patients treated with clonidine. The observed
decreases in DBP were clinically similar and were
not different from one another (p>0.4). The mean
firal daily dose of guanfacine was 1.9 mg/day and
0.4 mg/day for clonidine.

Although there were slight differences between
treatment groups in mean changes of biood pressure
or pulse, none of these differences wxs significant
in the sitting (p>0.4) or standing (p>0.7)
positions.

The figure below shows the mean diastolic blood
pressure at each of the scheduled visits during Step
II.
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The table below gives the frequency distribution of patients who
aither achieved or failed to achieve a goal diastolic blood
pressure (sitting position) of <90 mmHg. Although 4% more of
the clonidine treatment group achieved their goal, the dif-
ference between treatment groups is not statistically signifi-
cant nor clinically relevant, Both treatments worked very

well,

Table LXXVI

Endpoint Sitting Diastolic Blood Pressure

Treatment Group < 90 >90

Guanfacine 149 121 270
(55%) (45%)

Cionidine 164 112 276
(59%) (41%)

General Safety Analyses - Drug fvaluation Period (Step 1)

The comparative number of patients with clinical adverse drug
experiences during Step 11 is of primary importance.

The table below gives a summary of the most frequently occurring
(»5%) clinical adverse drug expe~iences with each drug.

Table LXXVII

Frequency Distribution of Most Common Clinical ADEs
Drug Evaluation Period {(Step {1)

L
Clinical Adverse Drug Experience Guanfacine Clonidine
n - 2/9 n = 278
Dry mouth 84 (30%) 102 (37%)
Scmnolence 59 (21%) 98 (35%) .
Dizziness 30 (11%) 23 ( 8%) 4
Constipation 27 (10%) 13 { 5%) |
Fatigue 24 ( 9%) 23 ( 8%) )
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The table below shows the number of patients prematurely ter-
minated from the study because of clinical adverse drug
experiences. More patients were terminated at the first level
than at the higher dose levels which may indicate that
patients who did not tolerate either Step II drug at the
lowest dose level did not proceed in the study, and therefore,
these patients were not exposed to higher doses. :

R R Ty ]

e

> .
2% -
Table LXXVIII L
Summary of Patients Prematurely Terminated from Study .
Because of Clinical Adverse Drug Experiences S
Drug Evatuation Period (Step II) "
Treatment Group Dose Le.el 1 Dose Level 2 Dose Level 3 Total _ i
Guanfacine 1.0 mg/day 2.0 mg/day 3.0 mg/day f
12 (4.3%) 4 2 18 4
Clonidine 0.2 mg/day 0.4 mg/day 0.6 mg/day
12 (4.3%) 6 2 20
1
The percentage of patients who prematurely terminated from the
study because of ar adverse drug experience was low and ‘
approximately the s.ie for each treatment group (guanfacine,
6.5%; clonidine, 7.2%). A complete listing of the patients
who prematurely terminated and their respective clinical
adverse drug experiences can be found below.
-
f
4
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Table LXXIX
Reasons for Patients Prematurely Terminated From Step 11
Because of Adverse Drug Experiences .
CLONIDINE GROUP
Patient Week
Number Discontinued Dose Reason
30117 17 0.2 mg Hypotonia, anxiety, somnolence
30226 22 0.2 mg Asthenia
30310 22 0.4 mg Somnolence, polyuria, dry mouth
30314 9 0.2 mg Somnolence
303158 9 0.2 mé Dry mouth and somnalence
30317 14 0.6 mg Dizziness and somnolence
30345 17 0.4 ma Edema
30350 g 0.2 mgq Dry mouth, somnolence, nausea
30910 9 V.2 mg Nervousness, depersonalization, personality
disorder
30923 13 0.4 mg Somnolence, asthenia, constipation
30934 13 0.2 mg Asthenia, dizziness, somnolence
30602 10 0.4 mg Dry mouth and somnolence
30607 9 0.2 mg Somnolence, fatigue, hypertonia
30610 9 0.2 mg Anxiety
30614 17 0.6 mg Somnolience
30730 13 0.2 mg Somnolence
30829 9 0.2 mg Ory mouth and dizziness
31011 17 0.2 mg Impotence and somnolence
31030 17 0.4 mg Constipation and dizziness
31138 19 0.4 mg Alopecia, skin atrophy, nail disorder
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' Table LXXIX {continued)
Reasons for Patients Prematurely Terminated From Step 11 f
gecause of Adverse Drug Experiences ) 4
GUANFACINE GROUP
=
Patient Week 3
Number Discontinued Dose Reason § \
» 5 -
30205 10 1 mg Dizziness i
30222 9 1 mg Somnolence § ;
i I
30238 16 1 mg Rac'i 3
30308 17 2 mg Fatigue and constipation 3
30309 11 2 mg Dizziness and somnolence - §
30313 9 1 mg Dry mouth :
30319 14 2 mg Dry mouth, abnormal gait, edema
30342 18 3 mg Dry mouth
30348 23 1 mg Confusion, taste perversion, abnormal gait
' 30549 9 1 mg Depression, constipation, insomnia
30909 9 1 mg Nervousness, chest pain, asthenia
30946 o7 Z mg Constipation, asthenia, dry mouth, dizziness
30611 29 3 mg Dry mouth and somnolence
30747 9 1 mg Dizziness, fatigue, headache
31007 9 1 mg Somnolence and abnormal vision -
31015 9 1 mg Dyspnea, chest pain, arrhythmia
31421 14 1 mg Somnc ence, dry mouth, paraesthesia
31133 16 1 mg Pruritis 1




Two patients died while on Step II study medications. One
patient (#30544) died while receiving 1 mg/day of guanfacine
for 4 weeks. The patient was an 81 year old male with an 8
year history of essential hypertension, history of congestive
heart failure and a left bundie hranch block as indicated by
ECG pretreatment. Concomitant medications at the time of
death include: Lanoxin, Quinidex Extentabs, Dalmane,
Hygroton, and Micro-K. The patient expired during sleep, and
the presumed cause of death was a myocardial infarction. The
patient's death was not attributed to guanfacine by the
investigator.

The other patient who died was receiving clonidine. The death
was not drug-related or study-related.

Somnolence Rating Scale

The percentage of patients with an increase in somnolence over
baseline was calculated and the difference between treatment
groups for the morning evaluation was statistically
stgnificant (p=0.017). A1l other evaluations approached but
failed to reach statistical significance. These results
suggest that guanfacine produces less somnolence than
clonidine.

Laboratory Evaluations

Analyses of serum chemistry, hematology, and urinalysis data
revealed no clinically important drug-related changes in test
results for any patient in either treatment group. There were
no patients in the guanfacine treatment group who were prema-
turely discontinued from the study solely because of a lab
test abnormality. One patient (#31142) in the clonidine group
was discontinued during Step II because of hypokalemia that
began during Step I. This patient's serum potassium was low
(3.4 mEq/L) at Day O and fell to a low of 1.8 mEq/L by Heek

4, At the time of discontinuation from the study (Week 9),
the patient's serum potassium had risen to 4.1 mEq/L.

Electrocardiogram Evaluations

There were no clinically important changes from baseline in
electrocardiograms (ECGs) for any of the patients in the guan-
facine or clonidine treatment groups. These results are sum-
marized below. The results of all patients whose ECG changed
from normal at baseline to abnormal were examined by the
Medical Monitor and none of these was considered clinically
important.
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E Table LXXX

Summary of Changes in ECG Evaluations
Drug Evaluation Period - Step Il

TR T T S

Patients with ECG Evaluations at Baseline/Termination from Study

Treatment Group Norm/Norm Norm/Abnorm Abnorm/Norm Abnorm/Abnorm
Guanfacine 124, 52.1% 32, 13.5% 22, 9.2% 60, 25.2%
Clonidine 128, 53.1% 26, 10.8% 17, 7.1% 70, 29.1%

Drug Withdrawal Analyses

Abrupt withdrawal ct clonidine and other centraily-acting,
alpha-adrenergic agonists has resulted in a phenomenon referred
to by various names: ‘“rebound hypertension“, "overshoot" or .
"drug withdrawal phenomenon". Most of the patients who have -
received clonidine and who have experienced this phenomenon have
been reported anecdotally, and usually received doses of cloni-
dine >0.6 mg/day for moderate to severe hypertension. This may
be the first large-scale clinical trial ever to examine the
"drug withdrawal phenomenon" with parallel treatment groups who
received their Step Il drugs in a double-blind fashion in
patients with mild to moderate hypertension.

Thus, these data were analyzed by different methods to attempt
to define the "drug withdrawal phenomenon". The principal dif-
ference in the methodology is related to the definition of
"baseline". “"Baseline measurements" were available from the end
of Step 1 (Week 5) and the end of Step I1 (Week 29)}. Drug
withdrawal analyses utilizing each of these "baselines" are
given,

Inpatient Studies

Upon abrupt discontinuation of either guanfacine or clonidine at
the end of Week 29, the mear blood pressure in both 3Jroups rose.
The differences between treatment groups can be observed in the
rate of change in diastolic and systolic pressure,

Using the end of treatment at Week 29 as a baseline week, the
mean change in diastolic blood pressure is given in Figures a1
(Study 310) and 42 (Study 315). In Figure 41, the differences
in the mean DBP on Days 2 and 3 of Week 30 were significantly
greater (p=.046 and p=.125, respectively) in the clonidine
treatment group. For study 315, the DBP curves were parallel
between treatments, and inferential statistical analysis showed
a statistically significant overall difference between treatment
groups (p=.008) with regard to increase in DBP. TIn both <stu-
dies, the DBP for the clonidine treated group rose at a fasiir
rate than did the DBP for the guanfacine group.

Similar analyses were done for systolic blood pressure (SBP) and
b eart rate (HR). and these results were similar.
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The frequency of patients who experienced an increase in DBP
of »5 or >10 mmHg during each day of Week 30 is given in

tables LXXXI and LXXXII.

There were no significant

differences in the frequency of patients who experienced an

increase in DBP of >5 or >10 mmHg in Study 310.

In Study

315, the percentage of patients who experienced an increse
of >5 mmHg on Days 2 (guanfacine, 2% vs. clonidine, 14%), 3
(guanfacine, 5% vs. clonidine, 24%) and 4 (guanfacine, 4%
vs. clonidine, 16%) of HWeek 30 was statistically significant

(p<0.05) and clinically relevant.

These results confirm the

observations with the mean change in DBP as given above.

Tabte LXXXI

Frequency of Patients Experiencing an Increase in Diastolic Blood Pressure
Increase = Max (FEach Day) Week 30 - Overall Max Heek £
AHR-4458, Protocol 03, Study 310

Treatment Day
Increase Group 1 2 3 4 5 6 7
»5 Guanfacine 1720 1720 4720 1720 6/20 3/18 3/19
( 5%) ( 5%) (20%) ( 5%) (30%0) (16%) {16%)
Clonidine 2/22 6/22 6/22 6/21 4/2] 1/21 1/21
(¢ 9%) (27%) (27%) (29%) (19%) ( 5% ( 5%
*P-Value (1.0) (.096) (.723) (.063) (.484) (.33
(.331)
»10 Guanfacine 0/20 0/20 1/20 1/20 1/20 1/19 0/19
(0%) (0%) (5%) (5%) (5%) (5% (0%)
Clonidine 1/22 1/22 2122 2/21 1/21 0/21 0/21
(5%) (5%) (9%) (10%) (5%) (0% (0%)
*p-Value Q1.0) (1.0) (1.0) (1.0) (1.0) (.475)

*P-VYalues oQtained via Fisher's Exact Test
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Table LXXXII
Frequency of Patients Experiencing an Increase in Dlastolic Blood Pressure
Increase = Max (Each Day) Week 30 - Overall Max Week §
AHR-4458, Protocol 03, Study 315
Treatment Day
Increase Group } 2 3 4 5 6 7
»

pub Guanfacine 0/55 1/55 3/55 2/55 1/55 1/55 1/55
( 0%) ( 2%) ( 5%) ( 4%) ( 2%) ( 2%) ( 2%)

Clonidine 5/59 8/58 14/58 9/58 5/57 6/57 6/57
( 8%) (14%) (24%) (16%) ( 9%) (11%) (1%

' *p.value (.058) (.032) (.007) (.054) (.206) (.114)

»=}0 Guanfacine 0/55 0/55 0/55 Q/55 0/55 0/55
(0w (0%) (0%) (0%) (O%) (0%) (0%)

Clonidine 2/59 2/58 4/58 4/58 2/57 1/57 1/57
(3%) (3%) (7%) ( 7% (4%) (2%) (2%)

sp_value (.496) (.496) (.119) (.19  (.496) (1.0) (1.0)

_:P-Values obtained via Fisher's Exact Test

The mean diastolic pressure for each day during Week 5 and

week 30 and for each treatment group is given in figures 43
and 44. The mean DBP (Week 30) in Study 310 for the v
guanfacine treatment group plateaued by Day 5 of Week 30 at a

level above the pretreat mean DBP (Week 5). In the clonidine

treatment group, the mean DBP peaked at Day 3 of Week 30 at a

level above the mean DBP at Week 5. During the last 3 days of
week 30 the DBP in both groups was more or less the same. The
results from Study 315 differ from those of Study 310 in that

the mean DBP from neither group exceeded the pretreatment .
mean, but again, the rate of change in DBP was more rapid in

the clonidine group than in the guanfacine group. The

systolic blood pressure, however, increased above baseline

levels in both groups during week 30 (Figure 45).
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Symptoms of Drug Withdrawal

Every two hours during the day and every four hours at night
during the Drug Withdrawal Observation Period (Week 30), each
patient was asked whether or not they experienced any of the
following symptoms which might be associated with abrupt
withdrawal of centrally acting alpha adrenergic agonists:
headache, palpitation, dizziness, tiredness, insomnia,

b fainting, nausea, vomiting, blurred vision, sweating,
flushing, agitation/anxiety, apprehension, abdominal cramps,
and chest pains.

- o e et it 3
s e s ok R s . R il e

Table LXXXIII

Summary of Drug Withdrawal Period Symptoms
Week 30
AHR-4458, Protocol 03, Study 310

Guanfacine_ Clonidine

Number of Patients Evaluated 20 22
Number Patients Experiencing 1 Symptom 2 1
Number Patients Experiencing 2 Symptoms 0 1
Number Patients Experiencing 3 Symptoms 0 0
Number Patients Experiencing >=4 Symtoms 1 0

Number Patients

Symptom Treatment Group Experiencing Symptom
Headache Guanfacine 3 (15%)
Clonidine 1 ( 5%)
Nausea Guanfacine T { 5%)
Clonidine 0 ( 0%
Vomiting Guanfacine 1 ( 5%) 4
Clonidine 0 ¢ 00
Abdominal Cramps Guanfacline 1 ¢ 5%)
Clonidine 0 ( 0%)
Palpitation Guanfacine 0 { 0%)
Clonidine 1 ¢ 5%)
Dizziness Guanfacine 0 ( 0%)
Clonidine 1 ( 5%
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Table LXXXIV
Summary of Drug Withdrawal Period Symptoms
Week 30
AHR-44583, Protocol 02, Study 315
Guanfacine Clonidine
Number of Patients Evaluated 55 59
Number Patients Experiencing 1 Symptom 15 14
Number Patients Fxperiencing 2 Symptoms 5 6
Number Patients Experiencing 3 Symptoms 1 3
Number Patients Experiencing >=4 Symtoms 0 6

Symptom

Headache

Dizziness

Nausea

Tiredness

Agitation/Anxiety

Insomnia

Apprehension

Yomit ng

Flushking

Sweating

Chest Pains

Treatment Group

Guanfacine
Cionidine

Guanfacine
Clonidine

Guanfacine
Cionidine

GQuanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Guanfacine
Clonidine

Number Patients

Experiancing Symptom

19
24

4
5

- W

—

™ 20O o (2 an)

™

(35%)
(41%)

A ——
[
R
p—

———
~~d
b3

S

( 0%)
(2%)
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Drug withdrawal Symptoms, when reported, generalty Occurred
during the first 4 days after abrupt discontinyation of either
guanfacini or Clonidine. The time course for appearanca of

that these symptoms could pa used as 3 harbinger of “rshound
hypertension".

Catecholamine Response

for analysis, These numbers fell to 155 and 148,
respectively, by the end of the study.

Drug Withdrawal Reaction Results
Vital Sign Changes

Using the eng of treatment at Week 29 as a baseline in
figures 46, 47 and 48, the mean changes in diastolic
blood Pressure, systolic blood Pressure and heart rate
during Week 30 are shown, The increase in pgp among
Patients in the clonidine group was significant!y greater
than the increase observed in the guanfacine group on
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The mean DBP, SBP, and HR for each day during Weeks 5 and
30 are shown for each treatment group in figures 49-51.
The mean DBP for both guanfacine and clonidine during Keek
30 failed to "rebound” to the baseline mean DBP established
during Week 5. The mean SBP during Week 30 for both
treatment groups slightly exceeded the baseline mean SBP,
and the mean SBP in the clonidine group rose at a much
faster rate compared with the guanfacine group. Heart rate
during Week 30 rose upon discontinuation of treatment, and
. the mean HRs at the end of Week 30 were slightly higher
than at the end of Week 5. These results suggest that, on
aver.ge, blood pressure and heart rate for patients treated L
with either guanfacine or clonidine on the doses and dosing G
schedule used in this study rise upon abrupt (
discontinuation of either drug, but the vital signs do not
"overshoot" a control baseline.

The frequency distribution of patients with increases in
diastolic blood pressure >5 or >10 mnHg were analyzed. There
were no significant differences between treatment groups on
any day of the Drug Withdrawal Period.
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Symptoms of Drug Withdrawal

The frequency distribution of patients with 1, 2, 3, or >4
symptoms of drug withdrawal during Week 30 is given in
Table LXXXV. The frequency distribution of patients who

reported a particular symptom of drug withdrawal is also given.

Eight patients in the cleridine/chlorthalidone treatment group
were discontinued from the study during the Drug Withdrawal
Period (Week 30) because of symptoms of drug withdrawal and/or
rapid elevation of blood pressure.

Five patients in the guanfacine/chlorthalidone treatment group

were discontinued from the study during the Drug Withdrawal
Pertod (Week 30) because of symptoms of druy withdrawal and/or
rapid elevations of blood pressure.
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Table LXXXV :
#
Summary of Drug Withdrawal Period Symptoms 2
Week 30 i
AHR-4458, Protocol 03 1%14
Overall Qutpatient I
%
Guanfacine Clonidine z \
Number of Patients Evaluated 160 156 : 7
Number Patients Experiencing 1 Symptom 27 19 %
Number Patients Experiencing 2 Symptoms 18 15 § i
Number Patients Experiencing 3 Symptoms 8 10 4
Number Patients Experiencing >=4 Symptoms 20 28 s
Number Patients :
Symptom Treatment Group Experiencing Symptom :
Headache Guanfacine 44 (28"
Clonidine 51 (33%,
Tiredness Guanfacine 26 (16%)
Clonidine 33 (21%)
Dizziness Guanfacine 23 (14%)
Clonidine 19 (12%)
Nausea Guanfacine 22 (14%)
Clonidine 28 (18%)
Agitation/Anxiety Guanfacine 20 (13%)
Clonidine 20 (13%)
Flushing Guanfacine 15 ( 9%)
Clonidine 16 (10%)
Palpitation Guanfacine 14 ( 9%)
Clonidine 22 (14%)
Insomnia Guanfacire 14 ( 9%) !
Clonidire 20 (13%)
Sweating Guanfacine 12 { 8%)
Cicnidine 15 (10%)
Apprehension Guanfacine 1L ( 7%)
Clonidine 9 ( 6%)
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Table LXXXV (continued)

Summary of Drug Withdrawal Period Symptoms
HWeek 30
AHR-4458, Protocol 03
Overall Outpatient

Number Patients

Symptom Treatment Group Experiencing Symptom
Abdominal Cramps Guanfacine 9 ( 6%)
Clonidine 10 ¢ 6%)
Chest Pains Guanfacine 5 (3%
Clonidine 5 ( 3%
Blurred Vision Guanfacine 4 ( 3%
Clonidine 3 (20
Vomiting Guanfacine 3(2%)
Clonidine 7 ( 4%)
Fainting Guanfacine 3 (2%
Clonidine 3 (2%)

DISCUSSION

This was the first prospective, randomized, double-blind
evaluation of the long-term use of guanfacine vs. clonidine
that was ever done. Because it was a pioneer effort and
involved a large number of patients, certain points
demonstrated in the trial are quite jmportant.

In this study, both drugs produced clinically significant
reductions in blood pressure in patients with mild and
moderate essential hypertension and, since titration was
allowed, a good idea of the equipotent daily doses of the two
agents can be discerned. In this trial, daily doses of
guanfacine and clonidine in the ratio of 5:1 produced equal
reductions in blood pressure.

Prior to the study it was postulated that, due to the long
elimination half 1ife of guanfacine relative to clonidine, the
former could be effectively dosed once daily. 1In addition, it
was felt that this long elimination half 1ife would, upon
sudden withdrawal of the drug, lengthen the time before the
symptoms and/or signs of wrebound” hypertension appeared thus
attenuating any risk to the patient should he miss a dose or
two of the drug.
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Yet another hypothesis based upon the long half life in humans
and basic animal data, was that h.s. dosing of guanfacine
would result in less sedation when compared to. clonidine dosed
b.i.d.

The 24-hour effectiveness was proven in Study 02.

The ability of guanfacine to produce a relatively benign
rebound picture was shown in the present <cudy. The number of
pattents with symptoms and/or signs of rebound was lower with
guanfacine than with clonidine (although not significantly
different) but was quite low with both agents thus supporting
reports in the literature that suggest that rebound with
clonidine is primarily seen after withdrawal of large daily
doses and in patients with more severe hypertension.

Abrupt withdrawal of guanfacine produced, in this carefully
controlted study, a slower return of blood pressure to
pretreatment levels than did clonidine. After abrupt
withdrawal of both alpnha agonists, blood pressure and heart
rate increases occurred earlier (days 1-3) with clonidine than
with guanfacine (days 3-7). Since clonidine can provoke a
withdrawal reaction within 24 hours, guanfacine is potentially
advantageous, since should the patient miss a dose or two for
any reason, the risk of rebound is less than with clonidine.

Due to the fact that guanfacine can be taken qd before
bedtime, patients treated with it feel less somnolence during
the day than patients treated with clonidine which is
administered bid.

h & ok A Ak R

U.S. Trials: Monotherapy

Three well-controlled clinical studies (2 placebo-controlled
and 1 positive-controlled) of guanfacine monotherapy were
completed with 83 patients receiving guanfacine, 1 mg, at
bedtime. These studies provided some evidence of the efficacy
of guanfacine given as 1 mg/day monotherapy (Table LXXXVI).

Study 06 was designed to elucidate the effects of
guanfacine on blood pressure, heart rate, plasma
aldosterone and plasma volume in patients with mild to
moderate essential hypertension (DBP = 90-114 mmHg). The
study was double-blind, randomized, placebo-controlled
with a paralle) design. After a 4-week wash- out period,
patients were randomized in a 2:1 (guanfacine: placebo)
ratio to therapy. The treatment period lasted 4 weeks
(Weeks 5-8). Plasma volume and plasma aldosterone were
measured immediately prior to randomization and at the end
of treatment. Blood pressure and heart rate were measured
at entry into the screening period, Week 2, 4 (baseline,
just prior to treatment), 6 and 8 (end of treatment).
Blood pressure and heart rate were measured 12-18 hours
after dosing. Seventeen patients received 1 mg of
guanfacine and 9 received placebo. All patients took
their medications at bedtime.




L33,

-

*GN = auloejuenb yiim padedwo),,
*60°0>d ogade(d 03 paJsedwo),

el- 8- ¥8 (8 L6 G6
- /1~ YN  /xx6-  /SET ¥N 42! 3a VN /161 81 - 81 salfog °d zovl _
l- 6- I3 88 L6 L6 m_
- /5- YN Jaxb-  f2VT YN /TPT /LpT WN /svl 82 - (2 wibup(1td i
“Co1ovt
A Sy 1- tl- 96 V8 i6 L6
[1+ ¥N A% /%2~ VN /961  /8%1 ¥N /651 /0§17 - 12 12 Jeays
-¥eLg ‘¢ 11
G1- 2+ £€1- 66 ¥8 L6 L6
/2= YN /L= /%6~ YN /981 /op1 N /€91 /6t - 6 {1 SShedis "W 90
0qade|d ‘qeuBNY *3de[d *jUBNN *qPUBNY *IIP[4 *JUBNg °‘qeuRNg *3JB[J °Jueny *qeueny °*adelq4 °jueny JolebL  *ON
WoJj 3DJUIASILQ abuey’) juLodpul aut|aseq u -3S2AU]  Apnasg
19N

SaJNssadyd poo (g

SaLpNIS |eoLluLy) Adedayjouoy auidejuenn Jo SILNSaY jo Adewwns | [PJIAQ

TAXXXT 378Vl

S R Rl bk N R e e g %ﬁ o .

v Vo

_dl . . H _

ot



Guanfacine had no significant effect on either plasma volume or
plasma aldosterone. Guanfacine significantly reduced diastolic
blood pressure from a mean of 97 to 84 (-13 mmHg .change) during
the l1-month treatment period (p<0.0001), Diastolic blood
pressure in the 9 patients receiving placebo went up on average
by 2 mmHg, The effect on systolic pressure was less clear
pressure falling only 2.6 mmHg more than placebo. The mean
decrease in diastolic blood pressure with 1 mg guanfacine over a
1-month treatment period was approximately equal to the mean
decrease (-12.6 mmHg) observed in a dose-respnnse study with

25 mg chlorthalidone (Study 01), but the systolic respanse was
clearly smaller, No patients reported side effects in this
study.

Blackshear (Study 11) investigated the effects of guanfacine on
blood pressure, heart rate, blood glucose and plasma lipids

using the same study design as Strauss with the exception of the

treatment group sizes which were equal, Twenty-one patients
received 1 mg guanfacine at bedtime for 4 weeks and 21 patients
took placebo during the same period. Measurements of blood
pressure, heart rate, and plasma lipids were done at the same
time intervals as in Strauss' study. The baseline blood glucose
samples were lysed during shipment to National Health Labora-
tories for analysis, and therefore, this variable could not be
evaluated., Plasma lipids were not significantly altered by
guanfacine treatment,

Diastolic blood pressure in guanfacine treatment group decreased
(an average of 13 mmHg) by the end of treatment versus a mean
decrease of 2 mmHg in the placebo group. These differences were
highly significant (p<0.0001). Systolic blcod pressure,
however, actually fell more in the placebe group (3.2 mmHg vs,
1.3 mmHg). The decrease in diastolic blood pressure with 1 mg
of quanfacine was approximately the same as that observed in
Study U1 (mean 12.6 mmHg). One patient reported dry mouth and 3
patients experienced drowsiness during treatment with guan-
facine,

These two placebo controlled studies suggest the effectiveness
of 1 mg/day guanfacine for the treatment of mild to moderate
essential hypertension, but are limited in their interpretation
by the absence of a clear effect on systolic pressure.

A third study of guanfacine as monotherapy (Studies 1401 and
1402) was conducted. The aim of this study was to compare the
safety and efficacy of guanfacine versus guanabenz for the
treatment of mild to moderate essential hypertension (seated DBP
average of 90-114 mmHg). Of particular interest was the com-
parative incidence of somnolence,
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The study was double-blind with a parallel design. The study
was divided into a 2-week screening period during which placebo
capsules (b.1.d.) were substituted for previously effective
antihypertensive agents. Patients who completed this screening
period, who met all other requirements for entry into the study,
and whose average seated DBP was in the 90-114 mmHg range were
randomized to either guanfacine or guanabenz, Guanfacine was
given at bedtime as a l-mg capsule, and a dummy placebo capsule
was administered each morning to maintain the blind. Guanabenz
was dosed at 4 mg, b.i.d. for the first 7 days followed by 8 mg
b.i.d. for the remaining 7 weeks of treatment, All test medica-
tions (including placebo) were identical in appearance. Blood
pressure and heart rate were measured 12-18 nours after the
evening dose.

Ninety-one patients (45 guanfacine and 46 guanabenz) were ran-
domized to treatment, and 89 patients (44 guanfacine and 45
quanabenz) completed the study. Comparative efficacy was
measured by the percentage of patients normalized (DBP <90 nmmHg)
by the end of treatment. In the guanfacine treatment group, 62%
were normalized versus 70% in the guanabenz group, but the dif-
ferences were not statistically significant, The mean decrease
in DBP in the guanfacine treatment group of both investigators
was approximately the same (9 mmHg for Filligim and 8 mmHg for
Boyles). However, the mean decrease in DBP in Or. Boyles'
guanabenz treatment group were 13 mmig versus 7 mmHg for Dr,
Fillingim, These differences prevented the pooling of data for
this type of efficacy analysis. It is possible that the dif-
ferences between investigators could be explained because of Dr.
Boyles' evaluation of patients during the morning versus Dr.
Fillingim's evaluations which were generally done throughout the
day. The guanabenz group in Dr. Boyles' study would have had
their blood pressure measured closer to their last dose of
guanabenz, If so, this could suggest some loss of effect of
guanfacine toward the end of the 24-hour dose interval. The
modest falls in BP in this active control study limit its per-
suasiveness as evidence of effectiveness. Note especially

the very small change in systolic pressure,

The percentage of patients reporting an adverse experience was
greater in the guanabenz group than in the quanfacine group (57%
vs. 33%). The percentage of patient experiencing an increase in
somnolence was also greater in the guanabenz group than in the
guanfacine group (59% vs. 31%), and this difference was sta-
tistically significant (p=0,008).
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Safety of Guanfacine Monotherapy

The frequency of the most common side effects with guanfacine
monotherapy was low, lower than most of the studies in which
guanfacine was combined with chiorthalidone, These results are
given in Table LXXXVII. Different types of reported side
effects were more numerous when guanfacine was given with ,
chlorthalidone. Overall, the type of side effects reported with
guanfacine are not unexpected for a centrally acting alpha-
adrenergic agonist, and the frequency of selected bothersome
side effects (somnolence) is less than that observed with guana-
benz.

While these studies of 1 mg doses, as well as published studies
of larger doses used in active control trials, indicate guan-
facine is active as monotherapy, they do not yet show what the
appropriate dose is, or, more precisely, do not describe dose-
response and dose-adverse effect relationships.

Table LXXXVII

Comparison of Side Effects with Guanfacine as Monotherapy

or with Chlorthalidone

Frequency Distribution of Patients with Most Common Side Effects

Study 01 Study 06  Study 11 Study 14
Side Effect n =172 n =17 n =21 n =45
Dry mouth 6 (8.3%) 0 1 ( 4.8%) 6 (13.3%)
Dizziness 3 (4.2%) 0 0 2 { 4.4%)
Headache 3 (4.2%) 0 0 2 { 4.4%)
Somnolence 0 0 3 (14.3%) *

*A special rating scale was used in this study to measure somnolence
and the results cannot properly be compared with the other studies
because information on somnolence was solicited from each patient by
direct questioning.
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Discussion

A single-rising dose tolerance study in normotensive volunteers
(Study $-02, See Clinical Pharmacology Section of this docu~-
ment) suggested a dose-response relationship for the maximum
effect of single doses of guanfacine (0.5, 1, 1.5, and 2 mg)
given once daily and the evidence cited above suggests that a

1 mg dose as monotherapy has some effect in hyperteasive
patients. There are no well-controlled, dose-response studies
in hypertensive patients on guanfacine monotherapy. Western
European experience with guanfacine provides a historical
perspective of the issues of proper dose. In Europe, the ini-
tially recommended dosage schedules resulted in doses 3-10 times
higher than those now recommended as a result of the dose-

response 4ata now available. The recommended dose of guanfacine .

in Western Europe has been decreasing over the last 10 years,
however, and investigators have shown excellent blood pressure
response with 1-2 mg doses of guanfacine, given as a single,
daily dose,
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Baseline-Controlled Studies

Five small clinical studies, a baseline period as control, were

performed,

Results for all studies pocled are shown, After a

placebo wash-out period of two weeks, a total of 55 patients

were admitted to a hospital,

Placebo was given for one week

followed by two weeks of guanfacine, 1 mg t.i.d. for the first
week and 2 mg t.i.d. for the second,
then continued for three to four weeks with dosage increases as

required,

Table LXXXVIII

Qutpatient treatment was

The study design scheme is shown in Table LXXXVIII,

Placebo-Controlled Studies ~ Design Scheme

Time

(weeks) 1 2 3 4 5 6 7 8 9

Study Placebo Placebo guanfacine ambulant treatment

phase wash-out with guanfacine

period outpatients

outpatients hospitalization

Dosage Placebo Guanfacine

schedule Placebo t.i.d. 1 mg 2 mg Dosage increase as

t.i.d. t.i.d, required
BP X X X X X X X X
HR X X X X X X X X
Side effects
Lab X X X X

During the hospital treatment with guanfacine, the systolic
blood pressure fell from 178 * 17 mmHg to 157 £ 5 mmHg the
diastolic pressure fell from 112 £ 10 mmHg to 99 t 6 mmHg.
There were ro orthostatic reactions.

Figure 51,
their lack
tion makes
interpret,

These results are shown in
The studies are presented only for completeness as
of any concurrent control and period of hospitaliza-

their effectiveness results very difficult to
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FIGURE 51

Placebo-Controlled Studies — Blood Pressure Results During Hospitalization
(Heidland study results excluded)
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During the outpatient phase of these studies, comparing BP to
the prehospitalization pressures, the mean systolic pressure
fell from 204 = 22 mmHg to 176 = 17 mmHg, and the diastolic
pressure decreased from 125 = 10 mmHg to 108 = 11 mmHg. These
results are shown in Figure 52.

FIGURE 52

Placebo-Controlled Studies - Outpatient Blood Pressure Results

220 Placebo Guanfacine Treatment

200

180

160 Diastolic E223

140 Systolic ::;';
Blood Pressure 120

{mmHg)

—
——
A
L
L
100 |—
S
_—
—
S

End of Week of Study

P N




During these studies, 18 different side effects were recorded
with guanfacine and 11 with placebo. The most common side
effect was dryness of mouth (24%), followed by tiredness and
dizziness (22% each). All side effects were transient, never
very severe and frequently reported only at the beginning of

treatment.

Hemograms, blood chemistries and urinalyses performed pre-
treatment and on alternate weeks thereafter were within normal
limits, and no drug-related trends were noted.

In conclusion, guanfacine appeared to be a safe antihypertensive
agent when utilized as monotherapy at a mean daily dosage of 4.8
(range of 3 to 9 mg).

Methyldopa-Controlled Studies
Three, single-blind, crossover studies compared the efficacy and

safety of guanfacine and methyldopa. The protocol design is
shown in figure 53.

FIGURE 53

Methyldopa-Controlled Study

GROUP A
Drug: Placebo Guanfacine Placebo  Methyldopa Placebo
Weeks: 2 6 2 6 2
GROUP B

Drug: Placebo  Methyldopa _ Placebo Guanfacine Placebo
Weeks: 2 6 2 6 2

Sixty-seven patients were randomly entered into either Group A
or Group B. No other antihypertensive agents were allowed
during the study. Only ambulant patients with stable, moderate
to severe hypertension (essential or secondary) with previously
untreated diastolic blood pressure of 100 to 120 mmHg were
admitted. Exclusion criteria included labile hypertension of
uncertain origin, organ complications, mental disorders, renal
insufficiency, liver damans, severe diabetes mellitus, pregnancy
and uncooperative patients. Concomitant treatments which may
have an effect on blood piessure were prohibited,

The principal evaluation parameters were recorded weekly or
every other week. These parameters included blood pressure,
pulse rate, dosage and side effects. Blood pressure was
measured three times with the patient sitting down, and the mean
of the last two readings was recorded. Laboratory tests and
electrocardiograms were recorded before and after treatment.
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The reaaings at the end of each treatment perfod were compared
with the readings at the end of the previous placebo period.
The results from the 54 patients evaluated in these three stud-
fes are given in Figure 54. Blood pressure was reduced with
guanfacine (GF) by 36/20 mmHg and 22/14 mmHg with methyldopa.

The daily doses of the 2 drugs at the end of the study were
4.7 mg for guanfacine and 1290 mg for methyldopa.

FIGURE 54

Methyldopa-Controlled Study ~ Blood Pressure Changes

A BPin mmHg GF MD Agrin% GF MD
mmHg — - o % Iy _.-. T
S
N w0
fH H
40— -20% L—- ‘:L:J

There was a slight reduction in heart rate with guanfacine but
no clinically relevant bradycardia was observed.

Side effects appeared to be more common with guanfacine with
44/54, 81% patients reporting some side effect versus 31/54,
58% of patients treated with methyldopa. Orthostatic
disturbances were more frequent and more severe with

methyldopa (10 methyldopa patients versus 5 guanfacine
patientsg. Additionally, methyldopa treatment was prematurely

terminated in 7 patients because of side effects and lack of
efficacy.

Clonidine-Controlled Studies

Three single-blind clinical studies were performed using the
same methodoloyy as described for the methyldopa~-controlled
studies. Sixty patients were evaluated in these studies.

Blood pressure was reduced with guanfacine by 31/13 mmHg

versus 26/11 mmHg with clonidine. The mean daily dose of
guanfacine at the end of the therapy was 5.3 mg; that of

clonidine was 0.8 mg.
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More side effects were noticed with clonidine (147) than with
guanfacine (104). Side effects were reported among 46/60, (77%)
of the guanfacine patients versus 54/60, (90%) of the patients
who received clonidine. Asthenia and dizziness.were observed

in 42% of the patients treated with guanfacine and in 72% of the
patients treated with clonidine. More importantly, 8 cases of
rebound hypertension were observed after the withdrawal of clo-
nidine. No rebound hypertension was observed with guanfacine
withdrawal.

Overall Discussion and Conclusions

These 12 supnortive, controlled, clinical trials involving 182 patients
have design flaws that keep them from being considered well-controlled.
They are, however, consistent with resulits of better-controlled trials
and show that even high doses of guanfacine do not produce serious
adverse effects,
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Two different types of clinical studies were performed to gain
long-term experience:

. Gix clinical studies of 6-12 months duratioﬁlwith
hypertensive patients selected from previous studies (see
Section €, Supportive Controlled Clinical Studies) and

. Thirty-nine studies of 1 year's duration involving new
hypertensive patients, using added diuretics and/or
beta-blockers and vasodilators if satisfactory results
were not achieved with guanfacine as monotherapy. 1In a
group of patients with severe hypertension treated with
diuretics (and other antihypertensive agents), the
diuretic therapy was continued and guanfacine was added.
Of these 39 studies, 18 studies were continued on an open
label basis for 12 additional months.

At the beginning of the trials, a wash-out period of at
least 2 weeks was provided for and single-blind placebo
was given. Also, in the 1 year studies, the drug was
withheld after 6 and 12 months for a period of a week or
a fortnight during which the blood pressure was

recorded. Guanfacine daily doses ranged from 0.5-25 mg.
For ethical reasons, this plan was not adhered to by some
investigators for patients with severe hypertension.

6-12 Month Studies (Study Nos. 51-56)
Results

Seventy-five patients from previous studies continued their
guanfacine treatment for up to 12 months. General patient
data (demography) for these patients are given in

Table LXXXIX. In general in those studies where a second
placebo was given, blood pressures increased substantially and
fell again when therapy was reintroduced. The single-blind
nature of these placebo periods weaken the studies, but they
provide evidence of persistent long-term effectiveness.

The blood pressure results from these studies are summarized
in Table XC.

Side effects reported during these studies are given in
Table XCT.

The clinical laboratory data did not reveal any adverse
influence on serum chemistries or hematologies.
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Table LXXXIX

Study Nos, 51-56: Demographic Characteristics

Study Number, Number of Sex Age Weight Height
Country Patients Male Female (years) (kg) (cm)
3

No, 51 (Austria) 13 1 12 36 - 61 56 - 93 155 - 186
(48) (77.3) (165)

No., 52 (Germany) 16 4 12 26 -5 51 -8l 163 - 174
(43) (69.6) (168)

No. 53 (Germany) 9 3 6 46 - 70 67 - 92 158 - 183
(55.7) (81.1) (167)

No. 54 (Germany) 9 1 8 33 - 66 51 - 84 153 ~ 179
(58.4) (66.2) {162)

No. 55 (Germany) 15 5 10 22 - 66 651 - 84 160 - 174
{47 .5) (71.6) (167)

No. 56 (Finland) 13 - i3 29 - 62 54 - 94 152 - 164
{51) (68) (160)

~ Total: 75 14 61

( ) = Mean

|
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Table XC

Study Nos. 51-58:

Blood Pressure

160.

Country

Placebo 1

3 6
months months

Placebo II

9
months

12
months

Reduction

mmHg

%

No. 51
(Austria)
n=13

No., 52
(Germany)
n =16

No. 53
(Germany)
n=g

No. 54
{Germany)
n=9

No. 55
{Germany)
n =15

No. 56
(Finland)
n=13

165/106

205/121

193/115

186/105

190/112

179/108

150/90 150792
162/105 153/97
166/95 150/90
164/97 163/94
145/93 153/93

150/95 150/93

166/103

180/111

180/108

172/110

145/92

152/97

163/100

154/91

148/90

153/96

146/92

153/97

160/100

147/

151/94

150/96

19/14

52/24

33/15

39/14

39/18

29/12

11/13

25/20

17/13

21/12

20/18

16/11
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Table XCI
Study Nos. 51-56:

Si

de Effects

Side Effects

Intensity

Guanfacine

1

2

3

Placebo

1

2

O NV b WM -

—
N - O
L]

13.
14,
15,
16.
17.
18,
19.
20.
21.
22.
23,
24,
25.
26,
27.
28.
29,

Dryness of the mouth

Fatigue, tiredness
Constipation

Dizziness, postural hypotension
Hypotonie

Sweating

Retching, nausea, malaise
Increase in BP

Heartburn

Loss of appetite

Increase in pulse, palpitations
Sleeplessness, disturbed sleep
Tinnitus

Stomach ache

Trembling

Bradycardia

Hypoglycemia

"milk thirst"

Impotence

Uremia

Urgency of micturition

Itching pimples

Pins and needles in the hands
Dry hands

Drowsiness

Swelling of the eyelids

Fever

Depression

Nervousness

Total

Grand Total

N WO~

P -

— = WWNEOOD

o)

|l AV

- N

40

54

97

23

Severity of the side effects:

Mild
Moderate

1
2
3 Severe

nun

— L L
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12-Month Clinical Studies {Study Nos. 101-149)
Ob jective:

These studies examined usefulness of guanfacine in long-term
treatment of all forms and stages of hypertension in routine
clinical practice, i.e., without exclusion of patients with
hypertensive or ischemic heart disease with or withoyt signs
of heart failure or of patients with other complicating
conditions, e.g., renal fnsufficiency, cerebral, or peripheral
vascular disease or diabetes.

After a wash-out period, provided the severity of the disease
permitted this, quanfacine was administered and the dose suc-
cessfvely increased until a satisfactory response was
achieved. A diuretic was then added if necessary, If this
combination was insufficient, a beta-blocker or vasodilator
was added. The 12-month treatment was followed by a placebo
period whenever possible.

Individual divergences from this general trial design were due
to differences in therapy as practiced in different countries
and by investigators, as well as to differences in the natural
history of the disease in individual patients. 1In order to
consider the possible influence of important endogenous and
exogenous factors, complete case histories were taken, At the
end of the study, all fmportant objective parameters were
evaluated and analyzed.

Patients:

Originally, 662 patients with elevated blood pressure were
selected; 528 completed and 52 failed to complete due to
adverse effects. There were §2 drop-outs unrelated to drug
therapy (see

Table XCII).

The patients can be characterized as follows:

Age: 51.8 years (mean; 52.1 in women, 51,7 in men)
Sex: 257 women, 323 men = total 580 patients

Etiology of hypertension:

essential 499 patients {86%)
rena) 55 patients (9%)
renovascular 22 patients (4%)
other (endocrine) 4 patients ( 1%)

Degree of severity

mild 200 patients (

moderate 275 patients (48%)
severe 101 patients (18%)
not specified 4 patients ( )

S

Lt




Table XCII

Drop-outs (82 patients)

(Reason, Study Number, Total Number of Patients)

Normalization
of BP During

Reason Patient Failed to Complete Study

Normalization
of Administ-
BP During rative {e.g., No Reason

Complications
(Leading to

Placebo Phase Therapy moved away) Given Hospitalization) Death
104/11 106/3 117/2 102/3 101/2 102/1
119/1 116/1 124/3 106/1 110/1 110/1
121/1 119/1 127/1 110/3 113/2 123/1
122/1 122 /1 128/2 127/3 119/1 127/3
124/1 123/4 131/1 129/1 121/1 129/2

124/1 138/3 146/2 127/5
142/1 128/1
146/2 130/1
149/2 131/1
133/1*
134/1
135/1
Totatl:
15 11 17 13 18 8
*Pregnancy
Pathology Noted at Onset
Pa,itive signs of left ventricular hypartrophy:
- in ECG: 217 patients {(37.4%)
- fluoroscopy: 223 patients (38.4%)
Signs of heart failure (objective): 105 patients (18%)
Pathological ocular fundus: 415 patients (71%)
Signs of impaired renal fun-tion: 71 patients (12%)
Concomitant disease: 324 patients (56%)
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Dosage:

Analysis of the doses of guanfacine used in the l-year studies
on 580 patients revealed these results:

The mean dose was 4.7 mg.

Doses up to 2 mg were adequate for 30% of the patients,
doses up to 5 mg for 70%, and

doses up to 6 mg for 75% of the patients.

In 16% of all patients, doses between over 6 to 10 mg, and in 9%
of patients doses over 10 mg, were given. The highest dose used
was 25 mg., Side effects were reported at quite high rates,
reflecting the high doses used in an effort to gain adequate
control in severely hypertensive patients., More recent evidence
indicates those high doses have little or no added usefulness,
although severely hyperteriive patients were not included in
formal, dose-response studies,

Figure 55 shows the range of the most frequently used daily
doses.

Figure 55

Number of patients:
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Dose schedule:

The majority of patients (269) was treated with 2 doses per day,
190 patients with 3 doses, and 82 patients were well controlled
with a single daily dose. The rest received varying dosing
schedules.,

Mean values show that there is no difference between the effec-
tiveness of these 3 different dosage schedules (see Table
XCII!).

Table XCIII

Comparison of Once Daily vs. b.i.d. and t.i.d. Dosage Schedules

Guanfacine Medication

Blood ~ " Once Daily Twice Dafly 'Three‘Times"ngjy
Pressure: Before After Before After Before After
n 82 32 269 269 190 190
Mean 186/111 149/91 183/110 151/92 191/114 162/98
Standard Dev, 27/13 26/15 26/12 20/11 25/14 24/14
Mean Reduction - 37/20 - 32/18 - 29/16

SIDE EFFECTS:

Fifty-nine different side effects were seen during the study,
the total being 966, By the end of the trials, 162 side effects
(16.7%) were seen in only 20% of all patients treated. Sixty-
six side effects were classified as “severe" throughout all the
studies (6.8%). In 52 patients, therapy was discontinued
because of side effects.

A complete list of side effects is given in Table XCIV. A list
of those patients whose treatment was discontinued because of
side effects is given in Table XCV,

ke R e SR B B S B 5 B

B L oal B




*In the left upper corner:
**In the right lower corner:

Table XCIV

Side Effects

1-Year Studies - 580 Patients

Total No. of Side Effects,
Side-effects at the end of the l-year treatment.

166.

Intensity*
Side Effects I 1-2 Vi 2-3 3 X
1. Dryness of the mouth, dry mucous 171 53 92 11 17 4*
membranes 41 18 25 1*
2. Tiredness, drowsiness, decrease of 92 20 55 6 15 3
vitality, sleepiness, faintness 19 6 5
3., Weakness, feeling of weakness, muscu- 13 2 11 2 2 i
lar weisness, heavy arms and legs 1 1 2
4, Dizziness, orthostatic hypotension, 36 10 28 3 6 9
vertigo, tinnitus 3 1 1
5. Collapse, syncope 1 1 1
6. Headache 13 2 . 5 1 1 i
7. Constipation 46 7 24 4 2 1
9 1 5
8. Sickness, nausea, queasiness 3 . 4 1 2 2
9, Lloss of Appetite, anorexia 2 1
1
10, Vomiting 1 1
11, Insomnia, disturbed sleep 13 2 14 2
12, Listlessness 1

*Score:
1 = Mild
1-2 = Mild/moderate
2 = Moderate
2-3 = Moderate/severe
3 = Severe
X = Not specified
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Table XCIV - (Continued)

Side Effects

l1-Year Studies - 580 Patients

Intensity*
Side Effects 1 1-2 2 2-3 3

13. Sweating, excessive sweating, night 6 1 6 1

sweats, outbreaks of sweating
14, "Chest pain", "cardiac pain", "lancin- 2

ating pain in the heart", perspiration
15. Angina pectoris 1
16, Palpitations, tacnycardia 3 1 2
17. Arrhythmia, extrasystoles 1
18. Sinus bradycardia 2 1 1
19. Tremor, muscular tremors 1 1
20, Restlessness, nervousness, etc. 3 1
21, Nightmares 1
22. Incontinence 1
23. Urinary frequency 1
24, Dysuria
25, Polyuria 1
26. Dry skin 1
27, Epigastric pain, gastrointestinal < 6 3

complaints, pressure over the stomach 1

*Score:

> W NN e

i
e

]
W
(TN LI TR S

Mild
Mild/moderate
Moderate
Moderate/severe
Severe

Not specified

Studies No.

101-149
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Table XCIV - (Continued)

Side Effects

1-Year Studies - 580 Pgstients

168.

Intensity*
Side Effects 1 1-2 2 2-3 3 X
28. Depression 1 1 1
29, "Sand" in the eyes 1 1
30. Impotence 2 2 6 1 2
1 2
31. Paresthesia, numbness of fingers 5 1
32, Neck pain 1
33. Leg pain 1 1
34, Migraine 1
35, "Sensation in the head” 1 1 1
36. Shivering 3 1 1
37. Chest sensation, oppression 1 2
38, Dyspnoea 2 2 2
39, Furred tongue i
40, Glossitis, burning sensations in 2 1
the tongue

41, Immovable tongue, thick tongue 1 1 l
42. Bitter taste, bad taste 3 2 1 1
43, Bad breath 1
44, Heartburn 1
*Score:

1 = Mild

1-2 = Mild/moderate

2 = Moderate

2-3 = Moderate/severe

3 = Severe

X = Not specified
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Table XCIV « (Continued) w
Side Effects § ‘
l1-Year Studies - 580 Patients §
b i F|
Intensity* %
Side Effects 1 1-2 2 2=3 3 X §
45, Meteorism/fullness 1 g
s )
46, Weight gain 1 1 % .
1 i
47. Small hemorrhage in finger/ 11 i
eye lids ﬁ :
4
48. Exacerbation of psoriasis 1 g
49, Exanthema 1 ;
50. Rhagades 1 1 - ﬁ
51. Prickling in the hands 1 |
52. Cold hands or fingers 2 !
53. Anaesthesia 1
54, Reduced libido 1 1
55. Scotomas 1
56. "Nasal stenosis” 1
57 . Weight loss 1
58, Sialorrhea 1
59, Diarrhea 1 1
TOTAL 446 101 272 35 69 46
82 28 43 5 2 6
*Score:
1 = Mild
1-2 = Mitd/moderate
2 = Moderate
2-3 = Moderate/severe
3 =  Severe
X = Not specified
Studies No. 101-149
4
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Table XCV

170,

Discontinuation of Treatmant for Adverse Effects
(Reason, Number of Patients, Study and Patient Number)

Total No.
of Number of Study and
Patients Patient Number

Side Effects

Dryness of the mouth 20 101/5; 103/3; 112/6; 116/9;
119/12; 126/1; 127/45;
128/1,5,6,7/; 129/1; 131/2;
132/16; 136/14; 138/4,14;
149/1,2,3

Sedation, sleepiness 3 125/4; 127/11; 13%/1

Tiredness, weakness 12 104/3; 121/3,5; 128/12;
129/4; 131/1,5,6; 135/9,11;
136/15; 148/3

Depression 129/9

Headache 1 101/11

Nightmare 1 104/19

Nausea 3 130/8,12; 136/16

Constipation 7 116/5; 127/28,29,47; 138/14;
148/8,17

Orthostatic disturbances 2 121/2,11

Sleeplessness 1 119/4

Exanthema 1 123/3*

* = Visken and Lasix were given concomitantly.

b b S W a.-;ﬂm.;.mmgmuwmﬂmﬁm S e e
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The frequency of reporting of most side effects diminished with
continued treatment. The overall frequency of dryness of the
mouth was 60%, falling to 15% by the end of the treatment.
Signs of sedation were seen in 33% of all patieni- and this
dropped to 5.7% by the end of the study. DizZiness and other
signs of orthostatic disturbances were seen in 15%, feeling of
weakness in 5%, and constipation in 14% of all patients. At the
end of the study, the incidence was under 1% for dizziness and
2.7% for constipation, Whether decreased reporting reflects a
true decrease in occurrence cannot be determined from these
data, but it is clear that adverse effects did not often cause
dicsontinuation of treatment.

Sexual disturbances, such as loss of libido and impotance, were
seen in 15 male patients (4.6%)., All were of mild to moderate
degree, and all but 4 were transient,

Establishing a drug cause for the other side effects is dif-
ficult as they were for the most part common complaints. It is
noteworthy that 44/52 of the discontinuations reported dryness
of the mouth, sedation, sleepiness, tiredness, weakness,
constipation, and orthostatic problems as the reason,

Laboratory Findings:

[solated changes occurring .t different times throughout the
studies were not considered to be of clinical relevance if the
change was within the limit of methodolo,ical variation and was
only transient (i.e., on single occasions).

All other variations are summarized in Tables XCVI-XCVIII.

These changes can be explained either as symptomatic of the
underlying disease (e.g., proteinuria, high creatinine, BUN, and
pathological urine sediment for patients with renal hyperten-
sion, elevated blood sugar for natients with diabetes), or they
may have been caused by intercurrent disease (elevated sedimen-
tation rate, eosinophilia). As shown in Tables XCVI-XCVIII,
more pathological values returned to normal than vice versa.
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There were no disturbances 4n water or electrolyte balance, no
signs of liver damage, nor was any lasting fmpairment tn sugar
or fat metabolism found.

Normalization of proteinuria and pathological urine~sediment
was relatively frequent in patients with severe essential and
renal hypertension; the total number of normalizations of

pathological laboratory findings was nigher than the reverse.

Body weights

Body wefght changes were recorded in 20 studies

(276 patients). A decrease was observed in 10 (mean weight
reduction 1.77 kg), and an increase in 7 studies (mean weight
increase 1.58 kg). The latter was caused by a weight gain in
2 vatients: an obese patient (+10 kg) and another treated
with dihydralazine (+11 kg). Apart from these cases, no sigas
of water retention were observed. In 3 studies, no changes in
body weight were seen after 1} year.

Therapy Discontinuations:

Ninety-one patierts had their therapy discontinued. Al cases
in which the therapy was stopped but not defined as a drop-out
by the investigator wera analyzed. This applied to 91
patients.

The discontinuance was Caused by side effects in 52 patients
(see Table XCV). 1In 17 other patients, the cause was not well
defined and in 3, it was due to normalization of blood
pressure; in 8 paiients, no ¢iequate therapy response was
achieved. Eleven paijents suffered from either a concomitant
disease or signs of progression of their i1lness: rena)
function deteriorated in 3 patients and one of them died, 2
suffered from severe angina, one patient with malignant
hypertension was hospitalized for acute left heart failure and
two for acute mr~cardial infarction (one died), 3 patients had
acute cerebrovascular accidents, two of them being fatal. A
total of 8 patients died.

1) Man, 80 years, obese, severe hypertension,
cerebrovascular accident.

2)  Man, 60 years, postoperative status for gastric ulcer,
intestinal hemorrhage.

3) Man, 47 years, recent myocardia)l infarct, acute
reinfarction.

4)  Man, 47 years, acute cerebrovascular accident.

7
5)  Man, 71 years, ccute cereorovascular accident.

~——A
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6) Man, 53 years, sudden death - fibrillation (history of
paroxysmal fibrillation),

7} Man, 49 years, sudden death - witnessing-traffic accident,
known to have severe coronary disease.

8) Man, 50 years, obese, severe hypertension, died during
holiday abroad, cause unknown.

Concomitant Therapy - Interactions:

For combination therapy various antihypertensive drugs wcre
administered. In more than 200 patients, diuretic agents of the
thiazide type were given, e.g., hydrochlorothiazide, clopamide
and chlorthalidone. In approximately 50 patients, beta-blockers
such as pindolol, propranolol, etc. were administered and in
approximately 50 patients vasodilatonrs, hydralazine or dihydra-
lazine were prescribed, Six patients received methyldona
together with guanfacine and 2 patients {a reserpine-clopamide-
dihydroergocristine combination). In isolated cases potassium-
sparing diuretics such as spirolactone were used, There was no -
evidence of interactions,

In addition, moce than 370 different medicaments were used in
300 patients for the treatment of underlyiny diseases, such as
coronary heart disease, cerebrovascular insufficiency and/or
their complications, and for concomitant diseases, such as
diabetes and gout. Some drugs, such as sedatives and analge-
sics, were also used quite often,

The following groups of medicaments were the most important ones
and are discussed separately (Table XCIX).
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Table XCIX

Drug/Indication

-

Number of Patients

Cardiac glycosides

Oral antidiabetic agents

Sedatives and hypnotics, including
antidepressants and minor tranquilizers

Antihyperlipidemic agents

So-called antisclerotic agents and coronary
vasodilators

Agents for digestive disorders

Analgesics - antirneumatic agents

Flu/common cold preparations

Vitamins and iron preparations

Anti-gout agents

Laxatives

Bronchodilators

Hormones

Oral contraceptives agents
Anticoagulants

Spasmolytics

Antibiotics

Sulfonamides

Preparations in urclogical indications
Preparations against venous insufficiency
Potassium supplements

Alkalinizing agents

Immunosuppressive drugs

Antimigraine drugs

Tuberculostatic drugs

Cholinergic agents

Insulin

Beta blockers

118
KT

103
29

52
36
38
41
40
24
16
13

8
18

7
10

As can be seen, various drugs for approximately 30 indications
were given., No signs of unexpected interactions were seen with

any of these drugs.
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Electrocardiogram:

The 12-lead ECG was recorded in nearly all patients (402) before
and after therapy with guanfacine. ECG tracings before the
start of treatment revealed the following: 202 patients had a
normal ECG, 200 were pathological: 69 showed signs of left
ventricular hypertrophy, 11 signs of left ventricular strain,
and in 120 patients, changes typical for coronary heart disease
were found: 95 showed ischemic or coronary ST-T wave changes,
myocardial infarct was found in 5, and in 20 patients various
other changes were seen (atrial fibrillation, LBBB, or RBBB and
hemiblocks).

Table C

Electrocardiographic Changes

N %

Normal + Normal 291 73

Normal + Abnormal 46 11

Abnormal ~ Normal 65 16
Total 402

Two-hundred ninety-cne electrocardiograms remained unchanged; an
improvement was seen in 65 cases and 46 cases showed signs of
deterioration., In considering the therapeutic effect of an
antihypertensive drug, the evolution of the ECG-pattern of left
ventricular size is the most important finding.

In the above analysis, LVH-pattern showed a tendency to
regress.

These results support the concept that therapy with guanfacine
reduces left ventricular work, and they provide further support
for the validity of the hemodynamic findings.
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In many cases, sinus tachycardia was normalized, and
bradycardia after treatment was observed in a few cases. In
one patient, atrial fibrillation reverted back 1nto sinus
rhythm, in another, ventricular extrasystoles disappeared
following treatment.

No signs of any cardiotoxic effect or alteration in myocardial
cellular metabolism were seen. On the contrary, ECG
improvement in many cases of myocardial ischemia was observed.

Ophthalmological Findings:

In the majority of patients, ophthaimological examination with
special reference to the otular fundus was performed before
and after long-term treatment. The purpose was to support the
diagnosis of established hypertension, to demonstrate any
progress of the disease, and to prove the safety of the drug.
In none of the studies could any direct or indirect
unfavorable effect be observed.

24-Month Clinical Studies (Study No. 107X - 149X)

Investigators with patients who had completed 12 months of
guanfacine in Study Nos. 101-149 were asked to continue
treatment with follow-up of all willing and qualifying
patients. Eighteen investigators studied a total of 169
patients in these 24-month clinical trials which are
summarized below.

Open clinical therapeutic trial. Treatment with guanfacine
alone or with additional medication.

- A wash-out period of 1-3 weeks duration was carried out
at the beginning of the trial and at the end of the
seccnd year of treatment in those patients in whom this
was acceptable from the medicai point of view.

- Clin::al progress was checked every second monih and the
Taboratory investigations after months 18 and 24.

- At the end of the study, the values for blood pressure
(BP) and heart rate (HR) at month 24 were compared with
the initial values, with the values after one year
and;-:here feasible--with the values after the washout
period.

- BP and HBR were checked before medication.
Number of patients: 169

Age: mean '61.6 years (range 21-79 years)
Sex: 71 females, 98 males
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Etiology:
Essential hypertension 146 patients (86%)
Renal hypertension 14 patients (" 8%)
Renovascular hypertension 9 patients ( 6%)
Severity of disease (WHO)
Mild 79 patients (47%)
Moderate 72 patients (43%)
Severe 16 patients ( 9%)
Malignant 1 patient ( 1%)
Not specified 1 patient ( 1%)

The age of the patients and the distribution of the different
types of hypertension correspond to the findings in the
one-year study.

Results:

a)

Overall results:

The overall results nf the whole group after two years
are shown in Table CI,

Table CI
First Second
Criteria Year Year
Reduction of mean arterial pressure 16% 17%

Table CII shows the comparison of the initial values for
blood pressure and heart rate with the values after one
and two years of treatment. It is obvious that the blood
pressure lowering effect was unchanged at the end of the
second year,
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Table CII

Blood Pressure (mmHg) and Heart Rate - 2 Years' Treatment, 169 Patients

Mean
Pretreatment End of End of Dose
Value 1st Year 2nd Year Guanfacine
Monotherapy
BP ¢+ S.E. 184/106 152/90 152/89
(3/1) (2/1) (1/1)
Mean art.
pressure 132 111 110 3.2 mg
HR + S.E. 79 74,6 74
(1) (1) (1)
Combined Treatment
BP + S.E. 182/114 148/93 148/93
(3/1) (2/1) (2/1)
Mean art.
pressure 136 111 111 4.9 mg
HR + S.E. 79.7 72.6 73.7
(1) (1) (1)

In more than half of the patients quanfacine was admin-
istered alone and in more than 50% of these patients in
single doses. In the patients in whom guanfacine was com-
bined with other drugs, multiple doses were more frequent
than single doses.

b) Dosage and effect {success of tnerapy)

From Table CIII, it can be seen that the blood pressure
lowe, ing effect of all dosage schedules is approximately
the same,
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Table CIII
Guanfacine - Daily Doses (mg) Blood Pressure {mmHg)
End end
Dosage Mean Median Mode Range Before ist 2nd y.
Monotherapy
Once daily 2.2 2 2 0.5-5  183/105 149/90 149/86
b.i.d. 3.6 2 2 1-10 185/108 153/88 153/90
t.1.d. 3.7 3 3 1-7.5 1887107 158/93 160/98
Combined Treatment
Once daily 3.2 2.5 2.5 1-6 181/112 144/90 145/90
b.i.d. 4.5 4 4 1-15 1757112 148/94 149/95
t.i.d. 7.1 6 3 1.5-25 192/116 152/94 149/9

o T B s ia. B 5l o
1

c) Dosaje in the first and second year of treatment

The compariso:n of the average daily doses at the end of the
first and second year is shown in Table CIV.
in dosage was necessary (although it should be noted that

the doses were probably excessive).

Table CIV

No increase

Overall Mean Combined

R Daily Dose Monotherapy Treatment
End of lst Year 580 4.7 mg 3.4 mg 6 mg
End of 2nd Year 169 3.6 mg 3.2 mg 4.9 mg

vt BN b g
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The comparison of the individual doses at the end of the
first and second year of treatment in 169 patients elicited
the following: .

1} Number of patients on same dose 93

2) Number of patients on a higher dose 35
3) Number of patients on a lower dose 41
Total 169

Thus, no indication was found that tolerance to guanfacine
develops within 2 years.

Single daily medication

The long duration of action of guanfacine permits a single
daily administration of the drug. In 82 (14%) of %80
patients treated for one year the dose schedule was once-a-
day. In the second year of treatment, this schedule was
administered in 75 patients (44%).

The results of the 2 year studies confirm the results of
the first year study.

Side Effects: (Table CV)

Sixteen different kinds of side-effects were observed in 51
patients, the global frequency during the year was 92 side
effects in 169 patients (in the first year: 966 side
effects in 580 patients). As in the one-year study, most
side effects disappeared over time.




**In the right lower corner:

l Table CV
:
Intensity!
Side Effects 1 1-2 2 2-3 3
' 1. Dryness of the mouth, dry mucous 33* 3 7 1
membranes 23%* 2 5
; 2. Tiredness, drowsiness, decrease of 7 1 2
b vitality, sleepiness, faintness, 2 0 0
lassitude
3. Tired legs 1
0
| 4, Dizziness, orthostatic hypotension, 7 1 2 1
' vertigo, tinnitus 2 0 0 .. 0
5. Headache 1 .
6. Constipation 5 1 1
2 0 0
7. Insomnia, dad sleeping 1 1
0 0
8. Sweating, right sweats 2 1
) 0 0
3. Nervousness 1 )
10. Gastrointestinal disturbances 2
0
| 11, Impotence 1
0
12. Urticarial rash 1
0
lScore:
Total throughout the whole study: 92 s.e.
1 = Mild At the end of treatment only: 40 s.e.
1-2 = Mild/moderate
2 =  Moderate
2-3 = Moderate/severe
, 3 = Severe

*In the left upper corner: total no. of side-effects during the 2nd year,

side-effects at the end of the 2nd year.

gl L S o el B e

TERENENE - [T TR

e S dme e o

I RN )



Table CV (Continued)

WS E LRI AR R B T

Intens ity '
Side Effects 1 1-2 2 2-3 3 7 4
13. Cold feet 1
0 50
14, Sedation 1 2 1
k-] 3
g [
15. Arthritis urica 3 B
2 .
16. Stomatitis 1.
1
Total 63 7 15 1 6
30 2 5 0 3
1Score:
Total throughout the whole study: 92 s.e,
1 = Mild At the end of treatment only: 40 s,e,
1-2 = Mild/moderate
2 = Moderate
2-3 = Moderate/severe
3 = Severe
*In the left upper corner: total no, of side-effects during the 2nd year.
**In the right .ower corner: side-effects at the end of the 2nd year.
"
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Laboratory Findings

No electrolyte imbalance, pathological liver function or disor-
ders of glucose and 1ipid metabolizn~ were found in the second
yezr, neither was any influence on the hematopoietic system as
shown by the usual hematological tests.

Isolated changes occurring at different times throughout the
studies were not considered to be of clinical relevance {f the
change was within the limit of methodological variation and was
only transient {(i.e., on single occasions).

Some deviations from the normal values can easily be cxplained
as symptomatic for an underlying disease of the patient
(diabetes, gout) or they were in connectior with an intercurrent
disorder,

Combination Antihypertensive Therapy

Combined therapy was used in 80 patienis. The most frequent
additional drug was a diuretic (thiazide), others were beta-
blocking agents, vasodilators and other antihypertensives. The
frequency was as follows:

Preparations Number c¢f Patients
Diuretics 61
Beta-blocking agents 1
Beta-blocking agents + diuretics 6
Vasoailators 5
Vasodilators + diuretics 3
Vasodilators + diuretics + beta-blockers 1
Others: Adelphan 1

prazosin 2

Concomitant Treatment

In addition, a series of other drugs was used for the treatment
of underlying or intercurrent diseases,

f
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The most important groups of medicaments were the following:

Number of
Drug/lndication Patients

Cardiac glycosides 41
Antidiabetic agents 4
Sedatives and hypnotics, including antidepressants

and minor tranquilizers 5
Antihyperlipidemic agents 14
So-called antisclerotic agents and coronary vasodilators 18
Agents for digestive disorders 19
Analgesics - antirheumatic agents 7
Flu/common cold preparations 6
Vitamins and iron-preparations 7
Anti-gout agents 9
Bronchodilators 1
Hormones 1
Oral contraceptive agents 7
Anticoagulants 2
Spasmolytics 2
Antibiotics 4
Sulfonamides 2
Preparations against venous insufficiency 3
Potassium supplements 3
Alkalinizing agents 1

There were no signs or symptoms of interactions between guan-
facine and any of these drugs.

Discontinuation of Therapy

In 5 patients, the treatment with guanfacine had to be discon-
tinued, In 2 patients because of side effaects--in 1 case
because of a rash (study nc. 126, patient no. 4), in one case
because of dryness of the mouth (study nc. 126, patient no., 9).
In one patient (study no. 124, patient nc. 8) a pre-e:isting
ischemic heart diseas: vorsened, angina pectoris and blood
pressure increased. 'n the last 2 patients, complications of a
concomitant disease occurred and they had 'o be treated surgi-
cally; one patient with a neuroglioma (stucy no. 132, patient
no. 1); and the other one with a spinal tumor (study no. 132,
patiert no. 7),

There were no deaths in the 24-month study.
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4, Post-Marketing Surveillance

Three milticenter national studies were carried out in Western
Europe (Belgium, France, W. Germany} after marketing. A total
of 11,270 patients, men and women, 16-91 years old (mean:
60£12), were recruited, Guanfacine dosage varied from
0.5-15 mg/day and was administered t.i.d., b.i.d., or 0.d. The
i patieats' characteristics, the results, the dosages, and the
side effects are tabulated in Tables CVI, CVII, CVIII, and CIX
respectively. :

} A1l patients were started at 1 mg/day. Most of them had mild
hypertension and their blood pressure was controlled with guan-

o e e . Y e . AR
A k- SRR ik R wm U TR I PR T T
§

facine alone at 1 or 2 mg/day. In 6-15% of the cases, however, 4
the dosage was increased to more than 2 mg/day and in 7-29% of .
the cases additional antihypertensive medication was included. f )
l Side effects were similar to those observed in the premarketing ;
studies. No new or alarming adverse reactions were recorded. -
P '
Table CVI
Multicenter National Studies
Patients' Characteristics
Belgium France Germany
b Number of patients:
- started 1427 5039 4804
- evaluated 1234 3504 4627
Ratio: M:F (%) 45:55 46:54 44.6:55.4
Age (years, mean * SEM): 57 £ 12 61 12,3 59.1
(16-91) (20-86) .
Therapy discontinued in: 8.9% 12.2% 6 .6%
(intolerance, inefficacy)
Duration of hypertension: <1 year 17.2% <1 year 20.4% -
1-2 y. 9.6% 1-4 y, 32%
2-7 y. 36.3% 5-10 y. 27% "
>7 y. 25.7% >10 y. 20% |




Duration, Mode, and Effects of the Treatment

Table CVII
Multicenter National Studies

Belgium France Germany
Duration of Treatment 8 weeks 12 weeks 6 weeks
Start. Dose 1 mg 1 mg 1 mg
(100%) (80%) (97%)
Monotherapy 71.5% - 93% -
BP pretreatment (mmHg): 181 = 21 184,7 + 18.8 185
lying: systolic 106 + 20 104.2 £ 11.2 103
diastolic
BP: end: systolic 151 ¢ 15 154.4 £ 14,7 156
(1ying)  diastolic 89 + 9 86.4 * 9.2 on
a BP: systolic -16.6% -16.4% -15.,6%
diastolic -16% -17.1% -14.5%
Heart rate (beats/min): 81 » 76 80 » 76 79 + 74

*Not specified

**As defined in: Jerie,

1980a
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Table CVIII

Multicenter National Studies

Datly Doses Used at End of Study: (In % of Patients Treated)

o S ,g.:ﬁf-:;i._--—u fw

Belgium France Germany
(week 8) (week ~12) {week 6)
1 mg 29% 18,9% 60%
2 mg 56% 73.6% 27 .4%
3 mg 10% 3.8% 5.8%
4 mg + > 5% 3.6% -
Concomitant Therapy 28,5% 10% 7.2%
Table CIX

Frequency of Side Effects in National Multicenter Studies

Belgium France Germany
Total number of
patients with 27 .8% 41.5% 38.6%
side effects
Dry mouth 14.6 22 13.5
Drowsiness 4.7 9 -
Tiredness 3.1 5 11.7
Dizziness 4.1 4 g.4
Nausea 2.4 2 4.2
Constipation 1.8 4 2.6
Gastralgia - 2 2.2
Headache - 2 4,1
Loss of appetite - - 1.5
Insomnia - 1 1.4
Orthostatic

hypotension - 1 -
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Overall Discussion and Conclusion

Data from patients treated with gquanfactne alone and in combination
with other antihypertensive agents (diuretics, beta-blockers, vasodi-
lators) for time periods up to 24 months provide adequate information
on the long-term safety of the drug for treatment of essential hyper-
tension. Dosages of guanfacine utilized in these studies were
usually 2-25 times higher than the recommended starting dosage of

1 mg h.s. and side effects occurred more frequently with these higher
doses. The frequency of reported side effects diminishes over time
if a patient can tolerate the initial annoyance of a side effect. o

‘ ;I‘Hxi“ R e B :-‘,‘.usﬁ‘_

The antihypertensive effect of guanfacine after 24 months was not
different from the results obtained after 12 months of treatment.
The dosage of guanfacine did not have to be increased during the 2nd
year in order to maintain the hypotensive action, hus, tolerance
did not develop,

w
%
S

No undesirable interactions with concomitantly prescribed medications
were noted,

The Safety of Guanfacine

1. Deaths. Guanfacine has been given to more than 1,690 patients
in clinical trials in many parts of the world. In addition,
11,270 patients have been evaluated in a postmarketing sur-
veillance program. Despite this large patient exposure, there
has been no death reported that could be ascribed to the drug,

2., Adverse Effects
Incidence and Types

In open-labeled safety studies lasting from 6 to 12 months.
There were 1,063 adverse effects reported in 655 patients (1.6
adverse effects/patients) taking a mean daily dose of 4,7 mg
(range 0.5-25 mg). During the year 55 patients (8%) dropped out
because of adverse effects:

Dry mouth 23 v
Sedation
Constipation
Nausea
Orthostatic Hypo.
Headache
Nightmare

Rash

Insomnia
Depression

p—
b et et et e N LD S ON



195.

When treatment was extended to 24 months in 169 patients,
there were 92 adverse effects reported (0.54/patient). Mean
datly dose of guanfacine was 3.6 mg. There were 2 dropouts
durigg the second year, one with rash and the other with dry
mouth.

Adverse effects were dose related. In a double-blind,
placebo controlled evaluation, the following adverse effects
were seen. .

Table CX
Daily Doses
Adverse Effect Placebo (ne73) 1.0 mg (n=72) 3.0 mg (n=72)
Dry mouth 5 6 20
Sedation 1 0 10
Weakness 0 0 7
Dizziness 2 3 3
Headache 3 3 2
Impotence 1 0 3

In another placebo-controlled study, side effects were
evaluated over time to determine the course of these adverse
effects with time. Adverse effects on drug, in completers,
were as shown in Figure 56. :

Approved Package Insert

A copy of the package insert is attached.
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Daacription: Tenex (guantacne hydrochionde) 1s a centrally achng anti-
hypertensive with a>-adrenoceptor agonist properhes. It 1s supplied as a
ght pink thamond shaped tablet 1of oral admenistration embossed with a 1
and engraved AHR on one swie and engraved TENE X on the other side Each
iablet confans guaniacne base 1 my (as the hydrochionde salt)

The chercal name of fenex (Quantacine hydrochiorde] 15 N-armding-
2-{2 b-chichiorophenyl) acetarmde hydrochionde and ns molecular weight 1
282 56 Its stroctwal lormula is:

a

\ - -
Of =0 —t—t  ha
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Guantacine hydrochionde s a while [0 ofl-whie powder. spanngly soluble
n water and alcohal and shghtly soluble in acetone The tablets contain the
lollowng naclive ingrediends NGQO Red No 40 alumnum iake, Lactose.
Mcrocrystaline cethsose, Povidore Sleanc Acd
Clinical Pharmacology: Tenax [guanfacine hydrochionde) 1s an osally ac-
Ive antity pertenswe agent whose puncipal mechanism of achion appears 10
be shmutation ol ceniral az-adrenergic receptors By strmulating these
receptars. guaniacine reduces sympatheic netve swmpulses from the vaso-
moter center 1o the hearnt and biood vessels This results in a decrease In
dm:n_:a-w. vascular resistance. and a reduchon in hean ate

- Controded clirec 3l thials n patients with mitd (o moderale hyperiension who
were recewving a thazde-type dwrehic have detned Ihe dose-response
relationship for blood pressure response and adverse reachions ol guan-
facne greern gt bedtrme and have shown hal 1he blood pressure response 10
guaniacine can persist for 24 hours after a single dose Inthe dose-response

i

study. pabents were randormized o uPnoan.O_ ‘odases ol 5.1.2 and Img
ot guantacine. each given at bedime The obrerved mean changes fom
baseline. tabulated Delow. mchcate the simularnty of respanse tor clacebo and
the (0 5 mg dose Doses of 1.2 and 3 mg resulled n gecreased blood
pressure in the siiing postixon with no real diferences among the three:
doses Inthe slancing posiika INere was some INCidase N response wilh oese
Mean Decresss in Seated and Standing
Blood Pressure [BP) by Guantaciny Dosage Group

. Matsbo 85mg img 2mg I myg

Yial Sign L] 63 6 M %N 5
Change n Systolc (sealed) e -5 -5 -14 -12 -16
Change in Diastoht (seated) ap -7 -6 -13 -13 -13
Change in Systolc {slangkng) Bp -3 -5 -1t - 9 -1t5
Change m Diastolic {standng} BP -5 -4 -9 -10 -12

o NN
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acihe ydrochionade rs 8 whee 30 olf-wivte powder. spanngly soluble
ater and aicohol ar: 1 scluble iy acetone The tablets contan the
g wactve mgredenis FDAC Red No 40 alurmunum lake, Laclose,
stalling cedulose, Powdone. Steanc Acxd
Pharmacology: Tenax (guantacine hydrochionde) 1s an orally ac-
hyperiensive agent whose (mocipal mechamsm of acton appears 10
wnulabon of central aradieneigee recepiors By shwmultating \hese
5, guaniacing reduces sympathetic nerve inpuises lrom the vaso-
of certer to the heart and biood vessels This results m 3 decrease m
ipheral vasculid resisiance.and a reduchon in hean rale
g Controlled chrecal tnals m patents wieh meid 10 moderate hypertenson who
w ere recennng a imande-type dilrehC have debned Ihe dose-response
Tiacme grven at bedtme and have shown that the biood pressure response (o
[dhoantacine can persist lor 24 hours aher a single dose Inthe dose-tesponse

nonstip 1of blood pressure response and adverse reachons of guan-

-.:e_-g___.;_-.

-

sludy. patrenis were randomized 1o piacebo or lo doses ot 0 5. 1.2, and3mg
of guantacine, each given at bednme The observed mean changes liom
basehne. labulated below, Ncic ate the swTrlanty of response for placebo and
the 05 mg dose Doses of 1. 2. and J mg resuited n decreased blood
pressure In Ihe siting posiion wilh no real diferences among the thiee
doses Suﬁﬂégggsﬂmgnﬁ.gﬁsﬁmgég

Mean Decrease In Seeted and Standing

Biood Pressure {BP) by Guantacing Dosage Group

Placebe C.Smg 1mg 2mgimg

WalSign a= & 83 M 5N
Change nt Sysiokc [sealed) pe 5 - 14 -12 -16
Change n Dhastonc (seated) BP -7 -6 13 -3 -13
Change m Syslohe (standing) BP -3 -5 -1 ~ 9% -15
Change n Diastohe {standing) B -5 -4 -9 -0 -12

-

Whie mast of the eflectiveness ol guanfacine was presant a1 1 mg.
adverse reachons 3l Itws Jose were nof clearly dishngurshabig trom those
associated with piacebo Adverse reactions were clearly present at 2 and 3
q.ws_mmm Advetse Reactons)

a ptacebo-conliolied sludy of Wénex (guanfacne hydrochionde) a
signiicant decrease n biood pressure was mantamned lor a fult 24 hours
atter dosing While there was no sigrufrcant difference between the 12 and 24
hour blood pressure readings. the fall in bIOd pressure a1 24 houts was
numencaily smalier su sting possitie escape ol Hood pressure in some
patents and the need Tor indviduahzakon of therapy :

in a double-bind. randomized 1nal. edher guantacine of Clomdine was

ven al recommended doses with 25 mg chiomhahdone 1or 24 weeks and
then abruplly disconinued Results showed equal degrees of blood pres-
sure reduclion with the two drugs and there was no lendency for blood
pressures lo ncrease despite mainterance of the same daity dose of ine two

drugs Signs and symploms of rebound phenor
thscontmuation of ether drug  Abrupt withdraw
rapud return of ciasiohc and especially, systohc
Malely pre-treatment ieveis. with occasional valy
basel:ng, whereas guaritacie withdrawal proc
Crease to pre-ireatment levels, but atso with occ
greater than Dasebne

Prarmacodynamics: Hemodynamd studies it
Crease n blood pressure observed afer sing
treaiment with guantacime was accomparwed b
penpheral resistance and a shght reduchon w
Cardiac outpul under condhons of resl of ex
guantacne

Tenex (guanfacne hydrochionde) lowered ele
and plasma catecholarmune leveds in hypertensive

T
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pasehne. wheteas 9 na._ ey ith O casons! %w.ogan. e oon.mnwn._..v_wwam volurme occutted aher one month & geantacine therapy \s eminated w the wine A nchanged Ong. The r g o hydrochionc
10 ﬂnﬂ.-omcﬁnﬁa ervetls. There were no changes n mean body weght OF ﬂ&ﬁ_:Owaw mostly as conuga!es ot metabokles qa& oy Ondatve metabolsm of
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- - a oral uoavaiabei of guaniacine 15 abou e ra ] acine-lo-creatnne clearanc "
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eliminationhall-lives (13- 14 fw) wivie older patients tend to have hail-ives at | nsuficiency s reduced. but pfasma leveds of drug are only siightly increased ease or chromc renal or hepatic fadure

he upper end of the range. Steady state Giood levels were attaned witten compared lo patenis with nosmal renal funchion Wren prescniing lor Sadation. Terex, ke other orally active central alpha-2 adrenergic ago- w.awa_co_wn.m%ou_msﬁo_qﬂ
. 4 days m nost subpects patents with renal impatrment. the low end of the dosing range shouyld be msls causes sedahon or drowsiness. especially when begnming theragy Laboratory Tosts 1
In xcrviauals with normal renal funchon. guantacine snd is metaboltes  used Patients on dialysis aiso can be gven usua doses of guantacme  These symploms are dose-refated (see Adverse fleactions) When lenex s (VDY R
are excretes prmanty n the urne Apprommately S0% (40 - 75%) of the dose hydrochiorde as the drug s poorty dialyzed . used wiih other centrally active depressants (such as o:ﬂ.ﬂ?.uw 53: " Tealment with Tenex
i3 elmnand n the urne 83 unchanged drug. the remander 1S elmmated Indications and Unage; Tenex (quaniacine hydrochionde) s mdicated in butates. of benzodrazepines). the polenhal tor addirve sedative eflects pubuiitBoivg

mostly a3 comugates of metabohtes produced by ondative metabolism of the managemen! ol hypertension Since dosing miormaton (see Dosage shoutd be considered .
the aromarc Nng and Admustrahon) has baen established n the presence of a u:.E_am.Ewm Rebound. Abrupl cessation ol theragry with orsfly actve central -gmﬂm _ﬁw_mmhaam_ﬂ“mﬂ__mm”__w
The guintacine-t0-Crestining CIearance 10 1§ graster than 1 0. whech dwretc. Tenex should. therelore. be used m palients who are already adrenergic agorists may be assoiated mih mcieases {rom nmw ol “Anbcoaguisnts. Ter
would sugges! that tubutar secrston of drug occUrs recenng 3 thazide-lype dnretic : " onfherapy levels) m plasma and unnary catecholamies, Symoioms were grven guantacn
The drug s spprommately 20% bound 10 plasma proteins, independent of Contraindications: X 15 contraindicated i paties with known hyper- . “nervousress and amoety and less COMMonty. INCreases m pressure Samm - :.m degree
concentration sensiwily 1o guanlacine hydrochicnde 10 levels signibcantty greater than those proclo nevally in several well-con
The whale body volume of distribution is high (8 mesn of 6 JL/kg). which  Precautions: General. Like other anthyperiensive agents, Tenex (guan. nformanan for Panents. Patients who recerve Tenex u:o.u.aa.zsa O il dhrercs wafh
l.ﬂosﬂu-?c: distnbution of drug 10 the tissues facine hydeochionde) shouid be used with cauton m pahients with se exercise cAutlon when operating ; machmnery .
he anary Y ya Feebrovascular . cms_n__mm until it 15 determined hat they do not become drowsy or dizzy rom stuches. Tenox was o

cClerrance of guantacuie  patenis with varying degrees of renat coronary msufhcrency. recent myocardial infarchion. cetebrovascular dis-
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gvgiagﬁﬁgazaiﬁm% Somnoience 1 (1%} Fi%) O @E% 1 DN 10 (4% Facede 15 - 1™ vy Reasons ot dropouls among ¢
agorest Cllss Oy mouth, secahon (Sormnoence). weshness {asthersa), Gzt Asiherua 0 {O%) 2% OO%) 2 2% T somnolence, dry mouth dizzne
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Gusatacine (0= 278
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Cloniding (n=278)
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were dry tguth 47%. consiipaton 16%. latigue 12%. somrolence 10%.
asthera 6%, dizziness 6% headache 4%, o...mn NSOMYNa 4% )
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. Cermattis. prunlus, PurDUTR. Seasthng
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utrated 1o actweve goal blood pressure. alone (51
beta blocker (3%}, with dwrehC plus beta Diockes
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Adverse reacihions occurting i 3% of less ol patents i the three controlied
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Cardeovasculy - 6%). Of with curetic phss
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Gastromiestinal—

sbdomnal pan. Garthea. dyspepsia. dysphagra, nausea
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There were 52 (B 9%) dropouts due 10 adverse effecis m thus 1 rhcant amounts (2 ¢

Legie Denveraion, Nnnitus -year nal Guantacne 15 not dealyzable n cheecaity . {
. wihey, osiOn GERNDBNCE Incideacs of séverse Incidence of The causes were dry moulh tn = 20) weakness (n = 12). constpabion (n = 7). Dosage and Administration: Fhe rec dose o lenex (qua
ey i‘! . Adverse Rosction reactionl H oy limng Mverse reactions somaglence (n=13) naused {n = 3). orthostatic hypotension (n = 2} nsamma hyorochionde) s 1 mg daidy grven al bedirme (0 MwwTeze Some

cramge. during e ttedy W ond of one pont ﬁ = x 1ash (n=1}. mghimares (0 = 1), headache (n = 1), and depression Palenis should already De recewing a tharxde ype ?i.w_
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TRI0TO8., UNNBMY NCONBNGNCS " 5. . Abuse #nd Dependencs: No reported abuse’or dependence has voses of 2 and then subsequenily 3 mg may be given 3ihough mo
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. Lorts 1and 10 GUCTeASE Over M. In BN OPE-labed | " Duzzness 15% T been reported  A-25-year-old lemale mtenbonally. mgested 60 mg She Higher da:ly doses {rarety up *o 40 mg/day. i origed doses) ha
b, 500 hyperiensive 13 wexe vantacine. Constipabon s - presented with severe growsness and bradycardia of 45 beals mnute used. bul adverse reactons increase Signhicantly wih doses.
ikt tiOOD pressure, slone | ﬂ.\.~.m...=._. < 38%). with Weakness Py Ity Gastic lavage was performed and an infus:on of 1sopréterenot (0 8 mg in 12 mg/day and there 15 no evidence of mireased efhicacy No studh
TEn droretic. pius Deta biockes (6%). or wath el plus Headache vy houts) was adminisiered She recovered quickly and wihou! sequelae eslabhshed an appropriale Jose of Aasing Nterval when lenex (gu
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Abuee &nd Dependence: No reported sbuse’or dependence has  tloses of 2 and then subseaq mg . . .

1 ol Tenex 15 seen at 1 mg {see Chmcal Pharmacology) patienls
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‘Mg fday ang these 1s no ewntence of nireased elicary No Siudies have

estabished an appropnate dose Of (osmg inlerval when Tenex (guantacme

rochionge) 15 given as the sole anthyDerfensve agent
...sm:n equency o tehound hyperension 1s low. but (Phound can ocour

Wher: rebound occurs. it does so after 2- d - ys. wiwch s defayed compared
with clorudine hydrochionde This 1s consistent with the tonger Jm__.__,.__._ﬂ of
guantacine in mosl cases, after abrupt withdrawat ol guantacre. bigod
cmamu:.m relums 10 pretrealment lovels, stowty [within 2.4 days) withogt ot
rHects * N

How Suppiied: Terex tablefs contanng 1 mg guantacine (as the hydrochionde
safl) are avarable m botles ol 100 _z% 002 1-8901.63

angd 500 (NDC
0031-8901-70) and m Drs-Co® Ut Dose Packs of 100 § g#muo“?u

Store af controlled room temperature. between 15°C and 30°C (STF and
86°F) Drspense n bght boht- resssran contane: October 1306
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