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Fexofenadine hydrochloride (TELFAST
1, Israel and Europe.

ALLEGRA
1, USA), C32H39NO4HCL, is a new non-sedating

anti-histamine with rapid and long-acting activity. Fexofena-
dine is the active derivative of terfenadine produced in the body
and is responsible for terfenadine's anti-histaminc effects.
Fexofenadine is a highly selective peripheral histamine H1-
receptor antagonist with no anti-cholinergic or alpha1-adrener-
gic receptor-blocking effects and without the severe cardiac side
effects of terfenadine [1±4].

Pharmacology
Pharmacodynamics

Fexofenadine does not cross the blood-brain barrier. Unlike
terfenadine, fexofenadine does not block potassium channels in
animal [1,2] and human [5] cardiocytes and does not affect the
cardiac interval (QTC) [1±3]. This lack of propensity to cause
QTC abnormalities was confirmed in healthy volunteers taking
fexofenadine 120 mg/day for 6 months or 240 mg/day for 12
months [6].

In vitro, fexofenadine significantly attenuated expression of
the adhesion molecule ICAM-1 in human epithelial cells [1].
Fexofenadine was found to have some anti-inflammatory
properties by modulating the release of pro-inflammatory
mediators and adhesion molecules from human nasal epithelial
cells [7,8].

In human histamine skin wheal and flare studies, the anti-
histaminic effect of fexofenadine on the skin can be detected
within one hour of ingestion, with maximum effect after 2 to 3
hours. The drug effect is seen even 12 hours after administra-
tion, and can be used for long periods without evidence of
intolerance [1±3,9].

Pharmacokinetics

Fexofenadine is rapidly absorbed after oral administration and
is not affected by food [10]. Plasma concentrations reach a peak
in about 2.6 hours. In the plasma, about 60±70% of
fexofenadine is bound to plasma proteins, mainly albumin
and alpha1-acid glycoprotein. The metabolism of fexofenadine
is not dependent on cytochrome P450 activity [11]. Approxi-
mately 5% of the total dose is metabolized in the liver and only
0.5±1.5% is converted by cytochrome P450. The rest is excreted
in the feces (80%) and urine (12%), with an elimination half-life

of 14.4 hours [1±3]. The pharmacokinetics of fexofenadine in
adolescents and children is similar to that in adult patients
without significant sex-induced differences. In 14 children with
a mean age of 9.8 years treated with fexofenadine 30 or 60 mg/
day the drug was found to be effective and safe in suppressing
wheals and flares [6]. In older subjects peak plasma levels of
fexofenadine were greater than in adults, but the mean
elimination half-time was similar [2]. Renal disease with
diminished renal function slows elimination of the drug.
Hepatic disease does not interfere significantly with the
pharmacokinetics of fexofenadine [1±3].

Safety and side effects

Although shown to be effective in children, additional studies of
the drug's efficacy and safety are needed. In geriatric patients
receiving 20±240 mg of fexofenadine twice daily, adverse effects
were similar to those seen in patients under the age of 60.
Patients with diminished renal function should start with 60 mg/
day [1±3]. There was no evidence of teratogenicity, carcinogeni-
city, mutagenicity or impairment of fertility in animals treated
with fexofenadine. Fexofenadine is classified as Category C in
the Risk factors A to D and X, and should be given during
pregnancy only if the potential benefit justifies the potential risk
to the fetus. There is insufficient data regarding excretion of
fexofenadine in breast milk [2].

Fexofenadine was well tolerated in clinical trials, with an
adverse event profile similar to that seen with placebo. The most
common adverse events were headache, throat irritation,
symptoms of viral infection, nausea, dyspepsia, dysmenorrhea,
drowsiness and fatigue [1±3].

Fexofenadine is reported to be free of adverse central
nervous system effects. It is non-sedating and has no effect on
driving performance after being taken in the recommended
dosage of 60 mg twice daily [12]. Fexofenadine may also be
potentially useful and safe for aircrews [13].

Cardiovascular safety of fexofenadine

In view of the known severe arrhythmias induced by terfena-
dine, the cardiovascular safety profile of fexofenadine was
studied carefully. Several clinical studies have shown that
fexofenadine does not have any major cardiovascular side
effects, although palpitations, chest pain, chest tightness and
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arrhythmia were found during treatment, albeit rarely, and were
resolved on stopping fexofenadine. The effect of fexofenadine
on QTc was evaluated in dose tolerance, safety, and drug-
interaction studies with healthy volunteers, and in clinical
studies in patients with seasonal allergic rhinitis. Fexofenadine
has no significant effect on QTc, even at doses up to tenfold
higher than the daily recommended dose. Longer term studies
indicated no statistically significant QTc increases compared
with placebo in patients receiving fexofenadine up to 240 mg/
day for 12 months. Interaction studies showed no significant
increases in QTc when fexofenadine was co-administered with
erythromycin or ketoconazole. In controlled trials with
approximately 6,000 persons, no case of fexofenadine-asso-
ciated torsades de pointes was observed [14±16]. Recently a case
of QT lengthening and life-threatening arrhythmia associated
with fexofenadine was reported. This patient, who had a known
cardiac disease, was treated with fexofenadine and developed
severe arrhythmia. Rechallenge test with fexofenadine con-
firmed the drug etiology [17].

No significant changes in laboratory values were seen
between fexofenadine and placebo [18]. Information concerning
overdosage is limited, but in normal volunteers receiving up to
690 mg twice daily for one month no significant adverse
reactions were noted. In animals no deaths occurred at oral
doses of up to 330 times the recommended human daily doses
[2].

Drug interactions

Since fexofenadine does not undergo extensive hepatic meta-
bolism, concomitant administration with drugs that are
metabolized by cytochrome P450 is safe. Co-administration of
fexofenadine 120 mg twice daily with erythromycin 500 mg
every 8 hours, or ketoconazole 400 mg/day was associated with
increases in steady-state plasma concentrations of fexofenadine
without affecting plasma concentrations of erythromycin or
ketoconazole. However, the increase in plasma levels of
fexofenadine did not lead to an increase in the incidence of
side effects or QTC abnormalities when compared to patients
on fexofenadine monotherapy, and dosage adjustment is not
considered necessary when fexofenadine is co-adminisered with
these drugs. It seems that concomitant administration of
fexofenadine with anti-fungal agents (such as fluconazole and
terbinafine), anti-depressants (tricyclics, sertraline, paroxetine),
H2-blockers (cimetidine, ranitidine, famotidine, nizatidine), or
alcohol is safe [1±3,12,19].

Clinical trial in patients

In double-blind controlled studies, fexofenadine 60 mg twice
daily or 120 mg once daily was found to be more effective than
10 mg daily of loratadine in wheal inhibition [20] and
significantly better than loratadine in improving quality of life
[21]. Fexofenadine was also shown to be as effective and safe as
10 mg daily of cetirizine in patients with seasonal allergic
rhinitis [22]. In patients with chronic urticaria, fexofenadine 180

or 240 mg/day reduced the total symptom score, including
pruritus, compared with placebo [23].

Indications

In cases of seasonal allergic rhinitis the recommended dosage of
fexofenadine is 120 mg daily in a single dose or in two divided
doses for patients 12 years of age and older [20,21,24,25]. In
cases of chronic idiopathic urticaria once-daily doses of 180 mg
fexofenadine is recommended [26,27].

Pretreatment with fexofenadine during venom immunother-
apy reduces local allergic reactions and generalized symptoms of
the urticaria and angioedema type [28].

With the approval of fexofenadine, an alternative effective
and safe anti-histaminic drug in the treatment of allergic rhinitis
and chronic urticaria is now available. The anti-inflammatory
effect of fexofenadine may also be beneficial, but more research
is required.

References

1. Simpson K, Jarvis B. Fexofenadine: a review of its use in the management of

seasonal allergic rhinitis and chronic idiopathic urticaria. Drugs 2000;59:301±

21.

2. Allegra (fexofenadine). In: Physicians' Desk Reference. 52nd edn. New

Jersey: Medical Economics Company, 1998:1189±90.

3. Markham A, Wagstaff AJ. Fexofenadine. Drugs 1998;55:269±74.

4. Simons FER, Simons KJ. Peripheral H1-blockade effect of fexofenadine. Ann

Allergy Asthma Immunol 1997;79:530±2.

5. Woosley RL. Cardiac actions of antihistamines. Annu Rev Pharmacol Toxicol

1996; 36:233±52.

6. Simons FER, Bergman JN, Watson WT, Simons KJ. The clinical

pharmacology of fexofenadine in children. J Allergy Clin Immunol

1996,98:1062±4.

7. De Vos C. H1-receptor antagonists: effects on leukocytes, myth or reality?

Clin Exp Allergy 1999;29(Suppl 3):60±3.

8. Abdelaziz MM, Devalia JL, Khair OA, Bayraum H, Prior AJ, Davies RJ.

Effect of fexofenadine on eosinophil-induced changes in epithelial perme-

ability and cytokine release from nasal epithelial cells of patients with

seasonal allergic rhinitis. J Allergy Clin Immunol 1998;101:410±20.

9. Grant JA, Danielson L, Rihoux JP, DeVos C. Suppression of histamine-

induced wheal and flare response for 24 h in healthy male subjects. Allergy

1999;54:700±7.

10. Stoltz M, Arumugham T, Lippert C, Yu D, Bhargava V, Eller M, Weir S.

Effect of food on the bioavailability of fexofenadine hydrochloride. Biopharm

Drug Dispos 1997,18:645±8.

11. Renwick AG. The metabolism of antihistamines and drug interactions: the

role of cytochrome P450 enzymes. Clin Exp Allergy 1999;29(Suppl 3):116±24.

12. Vermeeren A, O'Hanlon JF. Fexofenadine's effects, alone and with alcohol,

on actual driving and psychomotor performance. J Allergy Clin Immunol

1998;101:306±11.

13. Nicholson AN, Stone BM, Turner C, Mills SL Antihistamines and aircrew:

usefulness of fexofenadine. Aviat Space Environ Med 2000;71:2±6.

14. Pratt C, Brown AM, Rampe D, Mason J, Russell T, Reynolds R, Ahlbrandt

R. Cardiovascular safety of fexofenadine HCl. Clin Exp Allergy

1999;29(Suppl 3):212±6.

15. Pratt CM, Mason J, Russell T, Reynolds R, Ahlbrandt R. Cardiovascular

safety of fexofenadine HCl. Am J Cardiol 1999;83:1451±4.

16. Craig-McFeely PM, Freemantle SL, Pearce GL, Shakir SA. QT lengthening

and life-threatening arrhythmias associated with fexofenadine. Br J Gen

Pract 2000;50:148.

Reviews

208 B. Amichai et al. IMAJ . Vol 3 . March 2001



17. Pinto YM, van Gelder IC, Heeringa M, Crijns HJ. QT lengthening and life-

threatening arrhythmias associated with fexofenadine. Lancet 1999;353:980.

18. Paul E, Berth-Jones J, Stern M. Fexofenadine hydrochloride in the treatment

of chronic idiopathic urticaria: a placebo-controlled, parallel-group, dose-

ranging study. J Dermatol Treat 1998;9:143±9.

19. Ament PW, Paterson A. Drug interactions with the nonsedating

antihistamines. Am Fam Physician 1997;56:223±31.

20. Day JH, Briscoe MP, Welsh A, Smith JN, Clark A, Ellis AK, Mason J. Onset

of action, efficacy, and safety of a single dose of fexofenadine hydrochloride

for ragweed allergy using an environmental exposure unit. Ann Allergy

Asthma Immunol 1997;79:533±40

21. Meltzer EO, Casale TB, Nathan RA, Thompson AK. Once-daily fexofenadine

HCl improves quality of life and reduces work and activity impairment in

patients with seasonal allergic rhinitis. Ann Allergy Asthma Immunol

1999;83:311±17.

22. Van Cauwenberge P, Juniper FF, and The Star Study Investigating Group.

Comparison of the efficacy, safety and quality of life provided by

fexofenadine hydrochloride 120mg, loratadine 10mg and placebo admini-

strated once daily for the treatment of seasonal allergic rhinitis. Clin Exp

Allergy 2000;30:891±9.

23. Finn AF Jr, Kaplan AP, Fretwell R, Qu R, Long J. A double-blind, placebo-

controlled trial of fexofenadine HCl in the treatment of chronic idiopathic

urticaria. J Allergy Clin Immunol 1999;104:1071±8.

24. Bernstein DI, Schoenwetter WF, Nathan RA, Storms W, Ahlbrandt R,

Mason J. Efficacy and safety of fexofenadine hydrochloride for treatment of

seasonal allergic rhinitis. Ann Allergy Asthma Immunol 1997;79:443±8.

25. Bousquet J. Fexofenadine: a new H1 histamine receptor antagonist.

Predictive factors of efficacy in allergic rhinitis. Rev Fr Aller Immunol Clin

1998;38:516±20.

26. Ortonne JP. Chronic urticaria: recent advances. Rev Fr Aller Immunol Clin

1998;38:507±10.

27. Nelson HS, Reynolds R, Mason J. Fexofenadine HCl is safe and effective for

treatment of chronic idiopathic urticaria. Ann Allergy Asthma Immunol

2000;84:517±22.

28. Reimers A, Hari Y, Muller U. Reduction of side-effects from ultrarush

immunotherapy with honeybee venom by pretreatment with fexofenadine: a

double-blind, placebo-controlled trial. Allergy 2000;55:484±8.

Correspondence: Dr. M.H. Grunwald, Dept. of Dermatology, Soroka

Medical Center, Beer Sheva 84101, Israel. Phone: (972-8) 640-0269,

Fax: (972-8) 677-0716.

Reviews

Capsule

Tobacco control and mortality

The California Tobacco Control Program, a large, aggressive
anti-tobacco program implemented in 1989 and funded by a
voter-enacted cigarette surtax, accelerated the decline in
cigarette consumption and in the prevalence of smoking in
California. Since the excess risk of heart disease falls rapidly
after the cessation of smoking, Fichtenberg et al. tested the
hypothesis that this program was associated with lower rates
of death from heart disease. The results showed that between
1989 and 1992 the rates of decline in per capita cigarette
consumption and mortality from heart disease in California,
relative to the rest of the United States, were significantly
greater than the pre-1989 rates, by 2.72 packs per year and by
2.93 deaths per year per 100,000 population. These rates of
decline were reduced by 2.05 packs per year, and by 1.71

deaths per year per 100,000 population when the program
was cut back, beginning in 1992. Despite these problems, the
program was associated with 33,300 fewer deaths from heart
disease between 1989 and 1997 than the number that would
have been expected if the earlier trend in mortality from heart
disease in California relative to the rest of the United States
had continued. The diminished effectiveness of the program
after 1992 was associated with 8,300 more deaths than would
have been expected had its initial effectiveness been main-
tained. The authors conclude that a large and aggressive
tobacco-control program is associated with a reduction in
deaths from heart disease in the short run.

N Engl J Med 2000;343:1772

Capsule

Transcutaneous immunization: a human vaccine delivery
strategy using a patch

Transcutaneous immunization (TCI), a topical vaccine
application, combines the advantages of needle-free delivery
while targeting the immunologically rich milieu of the skin. In
animal studies, this simple technique induces robust systemic
and mucosal antibodies against vaccine antigens. Glenn et al.
have demonstrated the safe application of a patch containing

heat-labile enterotoxin (LT, derived from Escherichia coli) to
humans, resulting in robust LT-antibody responses. These
findings indicate that TCI is feasible for human immuniza-
tion, and suggest that TCI may enhance efficacy as well as
improve vaccine delivery.

Nature 2000;6:1403
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