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Transdermal clonidine was approved by the US 
Food and Drug Administration in 1984 for the 
treatment of mild-to-moderate hypertension alone 
or in combination with a diuretic. Clonidine is 
released from the patch at a constant rate and 
thus displays a pharmacokinetic pattern not dis-
similar to that of infusion therapy. Transdermal 
clonidine, like oral clonidine, is effective first- or 
second-line therapy for most forms of hyperten-
sion. More recently, transdermal clonidine has 
found alternative uses in the areas of smoking 
cessation, posttraumatic stress disorder, meno-
pausal hot flashes, and alcohol and opiate with-
drawal syndromes. The not infrequent develop-
ment of a dermatitis, together with a substantially 
greater cost than oral clonidine, have been the 
major undoings for transdermal clonidine. (J Clin 
Hypertens. 2005;7:558–562) ©2005 Le Jacq Ltd.

Transdermal clonidine was approved by the US 
Food and Drug Administration in 1984 as a 

transcutaneous antihypertensive formulation that 
provides sustained drug delivery for up to 168 
hours.1,2 Transdermal clonidine therapy differs 
from conventional oral therapy in that blood drug 
levels remain constant throughout a 7-day dose 
interval, falling in a therapeutic range without the 
peaks and troughs of drug concentration seen with 
oral clonidine therapy.3,4 Clonidine in this deliv-
ery system is better tolerated with respect to dry 
mouth and/or drowsiness.4,5

PHARMACOLOGY
In the first two (unpublished) clinical trials of the 
product, conducted in 1977 and 1978, 20 patients 
had two small circular patches, each measuring 
1.6 cm2, applied to the postauricular area. The 
patch was poorly adherent at this site for several 
of these patients and, in addition, after 2 weeks of 
therapy the blood pressure (BP) was less effectively 
controlled than it had been with prior oral cloni-
dine treatment. This early experience led to studies 
using a larger patch (3.9 cm2) applied to the outer 
surface of the upper arm in two studies carried out 
in the early 1980s. These studies were important 
for transdermal clonidine in that they provided 
insight into its differing absorption characteristics 
based on patch location.6

Of note, the plasma concentrations of clonidine 
have been determined following application of 
transdermal therapeutic systems to different parts 
of the body. The average clonidine concentrations 
in the patients studied were higher when the skin 
devices were applied to the chest or the upper 
arm than when applied to the thigh (Table).7 For 
all sites, the Day 6 concentrations exceeded those 
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observed on the first day. This latter finding reflects 
the sequestering of drug within the stratum corneum 
during the early stage of treatment. The amount of 
drug administered is not governed by the size of the 
system reservoir, but instead depends on the contact 
surface area of the patch. As such, the size of a skin 
patch corresponds to the plasma concentrations 
attained during steady state treatment.

The clonidine transdermal therapeutic system 
consists of a 0.2-mm adhesive patch with a drug res-
ervoir, a membrane that controls delivery rate, and 
a pliable backing (Figure). Transdermal clonidine 
is released from the patch at a constant rate and as 
such has an absorption pattern (zero-order kinet-
ics) that mimics the circumstances of a sustaining 
infusion. The clonidine suspension in the reservoir 
ensures continous delivery provided that the reservoir 
remains at least 40% saturated. The transdermal 
system has been shown to contain this percentage of 
clonidine (at a minimum) for up to 9 days.8

Pharmacokinetic studies have demonstrated that 
after placement of a first patch, the clonidine (α2 
stimulant) in this delivery system takes 2–3 days 
to achieve therapeutic blood levels.5 Initially after 
application, clonidine is rapidly released from the 
saturated adhesive layer within the first 8 hours. 
This initial flow of drug primes the skin in that a 
significant amount of drug is required to fix to skin 
proteins before it can be released into the blood 
stream. Upon removal of the patch, plasma levels 
remain constant on average for approximately 8 
hours and thereafter decline over several days, with 
a plasma half-life of 21 hours. On discontinuation 
of transdermal clonidine, rebound and/or overshoot 
hypertension is uncommon, since residual drug in 
the skin functions in a depot-like fashion allowing 
for a gradual decline in clonidine plasma levels.9,10

BLOOD PRESSURE
Clonidine, given either orally or transdermally, 
has been an accepted standard for the treatment of 
hypertension. Transdermal clonidine is effective as 
monotherapy in BP reduction11,12 and is compara-
ble to angiotensin-converting enzyme (ACE) inhibi-
tors,13 β blockers,14 and hydrochlorothiazide.10 Of 
note, when transdermal clonidine was compared 
with the β blocker atenolol—relative to acute exer-
cise performance and the conditioning response—it 
substantially improved conditioning in young, oth-
erwise healthy subjects with mild hypertension.15

Transdermal clonidine has been successfully 
employed as adjunctive therapy with drug classes 
such as ACE inhibitors16 and calcium channel 
blockers17; however, when transdermal clonidine 

is provided as adjunctive therapy, it is unclear as 
to whether transdermal clonidine alone might have 
been sufficient for BP control.16 Transdermal cloni-
dine has also been shown to effectively reduce BP in 
hypertensive patients with type 2 diabetes while at 
the same time decreasing insulin resistance, micro-
albuminuria, and plasma fibrinogen.18 In addition, 
clonidine (transdermal or oral) does not affect the 
cortisol response or the magnitude or rate of glucose 
recovery from insulin-induced hypoglycemia.19

Transdermal clonidine has also been effective 
in hemodialysis patients20,21 and is particularly 
useful when such patients are otherwise non-
compliant with their antihypertensive treatment 
regimen.20 The dermal passage of clonidine from 
transdermal delivery systems appears not to be 
a particular problem in the renal failure patient 
notwithstanding histopathologic skin changes that 
are manifestations of the duration and severity of 
renal failure.22

ALTERNATIVE USES
In addition to its recognized use in the treatment of 
hypertension, transdermal clonidine has been used 
in select patients to assist in smoking cessation,23 
posttraumatic stress disorder, menopausal hot 
flashes,24 and alcohol and opiate withdrawal syn-
dromes, and to control postoperative sympathetic 
responses.25 Transdermal clonidine does not, how-
ever, change headache frequency, pain intensity, 
or attack duration when used prophylactically in 
patients with episodic cluster headaches.26 Of note, 
treatment with transdermal clonidine (compared 
with oral clonidine) has not routinely generated 
better results for these alternative uses, although 
clonidine delivered by this means tends to be better 
tolerated than oral clonidine.

A review of trials with clonidine found that 
it can lead to a small increase in the number of 
people likely to discontinue smoking; however, the 
quality of these trials is poor, which makes this 
evidence less reliable.27,28 A treatment paradigm 

Table. Average Plasma Clonidine Concentrations (pg/mL)* 
With a Transdermal Delivery System at Three Different 
Body Sites After 1 and 6 Days (N=12)
SITE OF TRANSDERMAL PATCH DAY 1 DAY 6 
Chest 295 650
Upper outer arm 290 520
Upper outer thigh 95 360
*The therapeutic concentration of clonidine is typi-
cally in the 1000–2000 pg/mL range. Adapted from Mild 
Hypertension. Darmstadt, Germany: Steinkopf Verlag; 
1984:143.7 
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with transdermal clonidine (typically with some 
oral clonidine as well) blunts surgically induced 
increases in sympathetic nervous system activity 
during the postoperative period and may be use-
ful in preventing catecholamine-mediated adverse 
events in critically ill patients. Of note, cloni-
dine sympatholytic activity primarily affects tonic 
activity and not the reactivity of the sympathetic 
nervous system, which is a useful pharmacologic 
attribute in the perioperative setting.27

DERMATOLOGIC REACTIONS
There is a relationship between the duration of 
clonidine patch use and the rate of development of 
allergic dermatitis; thus, skin irritation rates may 
be underestimated when such rates are drawn from 
short-term studies.29–31 In a single-blind study with 
a 2-week placebo patch run-in and a 12-week 
maintenance period, the rates of erythema and 
induration were 52% vs. 11% and 24% vs. 0% for 
active drug vs. placebo, respectively.32 The major-
ity of these reactions were mild and subjects elected 
to continue with transdermal clonidine. Severe or 
generalized skin reactions were not encountered. In 
another series, 25% of patients discontinued treat-
ment due to intolerable skin irritation.10

Skin reactions to transdermal clonidine can include 
subjective symptoms of pruritus and objective findings 
such as erythema, scaling, vesiculation, excoriation, 
and induration.33 Hyperpigmentation, depigmenta-
tion, and pseudolymphoma can also occur.34 Allergic 
dermatitis occurs more commonly in whites than in 
blacks35 and in women than in men.36 One report 
observed that the sensitization rate with transdermal 
clonidine was 34% and 18% in white women and 
men, respectively, and 14% and 8% in black women 
and men, respectively.37 Depigmentation and hyper-
pigmentation have been observed in African Americans 
and may be irreversible in some patients.38

Potential causes of the allergic contact dermatitis 
could be the active drug, adhesive, diffusion mem-
brane, solvent, or enhancer. Most studies have indi-
cated that the skin reactions are related to the active 

drug itself and not other factors.30,39,40 Systemic 
and/or skin reactions occur in a small number (1%–
2%) of topically sensitized patients subsequently 
challenged with oral or IV clonidine.30,39,41,42

Treatment with hydrocortisone cream or over-
the-counter antacids (magnesium–aluminum 
hydroxide suspension) has been used in an attempt 
to ameliorate skin reactions.43,44 Hydrocortisone 
cream in a 0.5% concentration, whether applied 
under or around the edges of the patch, has occa-
sionally been effective in preventing (or lessening) 
the contact dermatitis; however, this has been 
poorly studied other than for the observation 
that pretreatment of the skin with hydrocortisone 
increases clonidine absorption and thereby plasma 
levels. The variable response to hydrocortisone may 
reflect the relative weakness of this compound as a 
corticosteroid. Alternatively, an aerosolized spray 
of the more potent corticosteroid beclomethasone 
seems to favorably impact the skin sensitization seen 
with transdermal clonidine.45 The drying effect of 
the steroid spray does not affect the adhesion of the 
patch to the skin surface, which has been viewed as 
a drawback with hydrocortisone cream.45

OTHER PATCH-SPECIFIC SIDE EFFECTS
Clonidine patches contain a significant reservoir 
of drug (2.5, 5.0, or 7.5 mg of clonidine, depend-
ing on the patch chosen). Clonidine patches can be 
licked, chewed, and/or swallowed, and in that event 
a large amount of clonidine can become available for 
systemic absorption. When ingested in this manner, 
psychoactive effects of clonidine such as a high, calm-
ing, or energizing effect occur.46,47 The consequence 
of such ingestions can be particularly telling in young 
children, where the rather exquisite sensitivity to 
clonidine can result in significant bradycardia, central 
nervous system depression, and hypotension.48

PRACTICAL CONSIDERATIONS IN 
TRANSDERMAL CLONIDINE USE
Clonidine patches are available containing 2.5, 5.0, 
or 7.5 mg clonidine, which are designed to deliver 

Figure. Schematic of a transdermal clonidine patch
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0.1, 0.2, or 0.3 mg/d of clonidine for 7 days, respec-
tively. The patch is best placed on the upper arm or 
torso and rotated as to the site of application.7 An 
unambiguous correlation between previous oral 
clonidine dose and the dose of transdermal cloni-
dine required for an equivalent antihypertensive 
effect has not been established; thus, close observa-
tion of BP is advisable for at least 1 week following 
substitution of transdermal for oral clonidine. This 
is especially so in patients with severe hypertension, 
since rebound hypertension has been described 
while attempting to substitute transdermal for oral 
clonidine in a patient with severe hypertension.49 
 The transdermal route of administration for 
clonidine can be particularly useful in patients 
who are unable to receive orally administered 
antihypertensive medications.50 Unlike oral cloni-
dine, the transdermal form of clonidine has been 
infrequently associated with rebound hyperten-
sion.9 This probably relates to an autotapering 
feature attributable to residual drug found in the 
skin where the removed patch had been previously 
affixed. Alternatively, the drug left behind in the 
skin following patch removal might prove prob-
lematic when rapid cessation of antihypertensive 
therapy is desired.

There is a 2–3 day delay in the onset of action 
after initial patch application. This slow onset 
is attributable to the formation of an epidermal 
clonidine reservoir beneath the patch as the drug 
binds to skin proteins. Use of the product is there-
fore not appropriate for the acute management of 
hypertensive urgencies; it would also not be effec-
tive when acutely administered during the periop-
erative period. This slow onset of action should 
also be kept in mind when transdermal clonidine 
replaces other antihypertensive therapy. In patients 
with more severe forms of hypertension, the prior 
antihypertensive therapy may have to be continued 
(in full or in part) until sufficient clonidine has 
been delivered transdermally to influence BP.

ECONOMICS
In a rational marketplace, one might expect a 
higher-priced product, such as transdermal cloni-
dine, to prevail if it could be shown to offer both 
clinical benefits as well as savings in overall care 
costs. This has not, however, been the case for 
this formulation of clonidine. The considerably 
higher cost of transdermal clonidine has proven a 
disincentive to its more widespread use. There is 
a clear need for proof that delivery systems-based 
variations of established pharmaceuticals provide 
legitimate value.51

CONCLUSIONS
Clonidine, a central α-adrenergic agonist, is a 
safe and efficacious antihypertensive agent that 
produces minimal adverse metabolic effects. It is 
an effective therapy for the treatment of diverse 
forms of hypertension irrespective of age, gender, 
or ethnicity. In its oral form, clonidine is often 
associated with side effects of excessive drowsi-
ness and/or dry mouth. The transdermal delivery 
system has a substantially lower incidence of these 
side effects, and it provides a week of therapy with 
a single administration. The latter feature avoids 
the sometimes hectic peak-valley effects seen with 
oral clonidine, particularly when it is being given 
once or twice daily. The therapeutic advantages of 
transdermal clonidine have to be weighed against 
a moderately high incidence of skin reactions as 
well as a much higher monthly cost compared with 
orally administered clonidine.

REFERENCES
 1 Prisant LM, Bottini B, DiPiro JT, et al. Novel drug-delivery 

systems for hypertension. Am J Med. 1992;93:45S–55S.
 2 Elliott WJ, Prisant LM. Drug delivery systems for antihy-

pertensive agents. Blood Press Monit. 1997;2:53–60.
 3 Popli S, Stroka G, Ing TS, et al. Transdermal clonidine for 

hypertensive patients. Clin Ther. 1983;5:624–628.
 4 Jeunemaitre X, Ged E, Ducrocq MB, et al. Effects of trans-

dermal clonidine in young and elderly patients with mild 
hypertension: evaluation by three noninvasive methods 
of blood pressure measurement. J Cardiovasc Pharmacol. 
1987;10:162–167.

 5 Langley MS, Heel RC. Transdermal clonidine. A prelimi-
nary review of its pharmacodynamic properties and thera-
peutic efficacy. Drugs. 1988;35:123–142.

 6 Lowenthal DT, Saris S, Paran E, et al. Efficacy of clonidine 
as transdermal therapeutic system: the international clinical 
trial experience. Am Heart J. 1986;112:893–900.

 7 Hopkins K, Aarons L, Rowland M. Absorption of cloni-
dine from a transdermal therapeutic system when applied 
to different body sites. In: Weber MA, Mathias CJ, 
eds. Mild Hypertension. Darmstadt, Germany: Steinkopf 
Verlag; 1984:143.

 8 MacGregor TR, Matzek KM, Keirns JJ, et al. 
Pharmacokinetics of transdermally delivered clonidine. 
Clin Pharmacol Ther. 1985;38:278–284.

 9 Metz S, Klein C, Morton N. Rebound hypertension after 
discontinuation of transdermal clonidine therapy. Am J 
Med. 1987;82:17–19.

 10 Schmidt GR, Schuna AA, Goodfriend TL. Transdermal 
clonidine compared with hydrochlorothiazide as mono-
therapy in elderly hypertensive males. J Clin Pharmacol. 
1989;29:133–139.

 11 Schaller MD, Nussberger J, Waeber B, et al. Transdermal 
clonidine therapy in hypertensive patients. Effects on office 
and ambulatory recorded blood pressure values. JAMA. 
1985;253:233–235.

 12 Popli S, Daugirdas JT, Neubauer JA, et al. Transdermal cloni-
dine in mild hypertension. A randomized, double-blind, place-
bo-controlled trial. Arch Intern Med. 1986;146:2140–2144.

 13 McMahon FG, Jain AK, Vargas R. A double-blind compar-
ison of transdermal clonidine and oral captopril in essential 
hypertension. Clin Ther. 1990;12:88–100.

 14 Franklin SS, Tonkon MJ, Kirshenbaum MA, et al. 

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq Ltd., Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2005 by Le Jacq Ltd., All rights reserved. No part of this publication may be 
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions 
and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Sarah Howell at 
showell@lejacq.com or 203.656.1711 x106.



THE JOURNAL OF CLINICAL HYPERTENSION VOL. 7  NO. 9  SEPTEMBER 2005562

Randomized, double-blind comparison of transdermal 
clonidine with oral propranolol. J Cardiovasc Pharmacol. 
1987;10(suppl 12):S244–S247.

 15 Davies SF, Graif JL, Husebye DG, et al. Comparative 
effects of transdermal clonidine and oral atenolol on 
acute exercise performance and response to aerobic con-
ditioning in subjects with hypertension. Arch Intern Med. 
1989;149:1551–1556.

 16 Weidler D, Wallin JD, Cook E, et al. Transdermal clonidine 
as an adjunct to enalapril: an evaluation of efficacy and 
patient compliance. J Clin Pharmacol. 1992;32:444–449.

 17 Houston MC, Hays L. Transdermal clonidine as an adjunct 
to nifedipine-GITS therapy in patients with mild-to-moder-
ate hypertension. Am Heart J. 1993;126:918–923.

 18 Giugliano D, Acampora R, Marfella A, et al. Hemodynamic 
and metabolic effects of transdermal clonidine in patients 
with hypertension and non-insulin-dependent diabetes mel-
litus. Am J Hypertens. 1998;11:184–189.

 19 Guthrie GP, Kotchen TA, Van Loon GR. Effect of transder-
mal clonidine on the endocrine responses to insulin-induced 
hypoglycemia in essential hypertension. Clin Pharmacol 
Ther. 1989;45:417–423.

 20 Ross EA, Pittman TB, Koo LC. Strategy for the treatment 
of noncompliant hypertensive hemodialysis patients. Int J 
Artif Organs. 2002;25:1061–1065.

 21 Rosansky SJ, Johnson KL, McConnell J. Use of trans-
dermal clonidine in chronic hemodialysis patients. Clin 
Nephrol. 1993;39:32–36.

 22 Lowenthal DT, Saris SD, Parin E, et al. The use of transder-
mal clonidine in the hypertensive patient with chronic renal 
failure. Clin Nephrol. 1993;39:37–42.

 23 Ornish S, Zisook S, McAdams LA. Effects of transdermal 
clonidine treatment on withdrawal symptoms associated with 
smoking cessation. Arch Intern Med. 1988;148:2027–2031.

 24 Nagamani M, Keiver ME, Smith ER. Treatment of meno-
pausal hot flashes with transdermal administration of 
clonidine. Am J Obstet Gynecol. 1987;156:561–565.

 25 Dorman T, Clarkson K, Rosenfeld BA, et al. Effects of 
clonidine on prolonged postoperative sympathetic response. 
Crit Care Med. 1997;25:1147–1152.

 26 Leone M, Attanasio A, Grazzi L, et al. Transdermal cloni-
dine in the prophylaxis of episodic cluster headache: an 
open study. Headache. 1997;37:559–560.

 27 Gourlay SG, Stead LF, Benowitz NL. Clonidine for 
smoking cessation. Cochrane Database Syst Rev. 2004;3:
CD000058.

 28 Prochazka AV, Petty TI, Nett L, et al. Transdermal clonidine 
reduced some withdrawal symptoms but did not increase 
smoking cessation. Arch Intern Med. 1992;152:2065–2069.

 29 Prisant LM. Transdermal clonidine skin reactions. J Clin 
Hypertens (Greenwich). 2002;4:136–138.

 30 Maibach H. Clonidine: irritant and allergic contact derma-
titis assays. Contact Dermatitis. 1985;12:192–195.

 31 Dick JB, Northridge DB, Lawson AA. Skin reactions to 

long-term transdermal clonidine. Lancet. 1987;1:516.
 32 Kellaway GS, Lubbe WF. A community-based trial of trans-

dermal antihypertensive therapy with clonidine (Catapres-
TTS). N Z Med J. 1986;99:711–714.

 33 Transdermal clonidine for hypertension. Med Lett Drugs 
Ther. 1985;27:95–96.

 34 Shelley WB, Shelly ED. Pseudolymphoma at site of cloni-
dine patch. Lancet. 1997;350:1223–1224.

 35 Horning JR, Zawada ET Jr, Simmons JL, et al. Efficacy and 
safety of two-year therapy with transdermal clonidine for 
essential hypertension. Chest. 1988;93:941–945.

 36 Hollifield J. Clinical acceptability of transdermal clonidine: 
a large-scale evaluation by practitioners. Am Heart J. 
1986;112:900–906.

 37 Berardesca E, Maibach HI. Sensitive and ethnic skin. 
A need for special skin-care agents? Dermatol Clin. 
1991;9:89–92.

 38 Doe N, Seth S, Hebert LA. Skin depigmentation relat-
ed to transdermal clonidine therapy. Arch Intern Med. 
1995;155:2129.

 39 Maibach HI. Oral substitution in patients sensitized by 
transdermal clonidine treatment. Contact Dermatitis. 
1987;16:1–8.

 40 Carmichael AJ. Skin sensitivity and transdermal drug deliv-
ery. A review of the problem. Drug Saf. 1994;10:151–159.

 41 Grattan CE, Kennedy CT. Allergic contact dermatitis to trans-
dermal clonidine. Contact Dermatitis. 1985;12:225–226.

 42 Crivellaro MA, Bonadonnna P, Dama AR, et al. Skin 
reactions to clonidine: not just a local problem. Allergol 
Immunopathol (Madr). 1999;27:318–319.

 43 Ito MK, O’Connor DT. Skin pretreatment and the use of 
transdermal clonidine. Am J Med. 1991;91:42S–49S.

 44 Tom GR, Premer R. Hydrocortisone cream in clonidine 
patch dermatitis. Ann Pharmacother. 1994;28:889–890.

 45 McChesney JA. Preventing the contact dermatitis caused 
by a transdermal clonidine patch [letter]. West J Med. 
1991;154:736.

 46 Rapko DA, Rastegar DA. Intentional clonidine patch inges-
tion by 3 adults in a detoxification unit. Arch Intern Med. 
2003;163:367–368.

 47 Fetrow CW, Hoyt JW, White TM. Clonidine patch: reser-
voir for abuse. J Clin Psychiatry. 1994;55:266.

 48 Roberge RJ, Krenzelok EP, Mrvos R. Transdermal 
drug delivery system exposure outcomes. J Emerg Med. 
2000;18:147–151.

 49 Stewart M, Burris JF. Rebound hypertension during ini-
tiation of transdermal clonidine. Drug Intell Clin Pharm. 
1988;22:573–574.

 50 Zawaideh MA, Duncan B, Joseph MX, et al. Treatment 
of chronic hypertension with intravenous enalaprilat and 
transdermal clonidine. Pediatr Nephrol. 2001;16:85–86.

 51 Cramer MP, Saks SR. Translating safety, efficacy and com-
pliance into economic value for controlled release dosage 
forms. Pharmacoeconomics. 1994;5:482–504.

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq Ltd., Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2005 by Le Jacq Ltd., All rights reserved. No part of this publication may be 
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions 
and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Sarah Howell at 
showell@lejacq.com or 203.656.1711 x106.


