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ABSTRACT 

Coulie, P.J., L. Ghys, and J.P. Rihoux: Histamine-induced wheal, flare, and pruritus: 
Inhibition by Cetirizine, Terfenadine, and Placebo. Drug Dev. Res. 23:269-274, 1991. 

Twelve adult volunteers were enrolled in a four-session, double-blind, crossover, random- 
ized study. On each session, two capsules were administered in the morning and contained 
the pulverised products of either placebo (P) + P, terfenadine (T) 60 (mg) + P, T 60 + T 
60, or cetirizine (C) 10 + P. On the evening of each experimental day, two capsules were 
taken at 0800 PM either as P + P or as T 60 + P or as P + P, or as P + P. We thus have 
four groups called, respectively, placebo, terfenadine 60 bid, terfenadine 120, and cetirizine 
10. Pricks (100 mgiml histamine) were performed before drug intake and 5, 12, 17, and 24 
hr after drug intake. Ten minutes after each prick, wheal areas were underlined and trans- 
fered onto a transparency to be measured later. One volunteer gave up the trial due to the 
appearance of a serious disease not related to the trial. Regarding initial wheals, cetirizine 
10, terfenadine 60 bid, and terfenadine 120 significantly (P < 0.01) reduced the wheal at 
H5, H12, H17, and H24 (except NS at H17 for T120). At H5, H12, and H17, cetirizine 10, 
terfenadine 60 bid, and terfenadine 120 were significantly more potent than P (P < 0.03). 
At H24, only cetirizine 10 and terfenadine 60 bid were significantly more potent than pla- 
cebo. Pairwise global comparison shows a significant difference (P = 0.03) in favour of 
cetirizine regarding terfenadine 120. Side effects under active drugs were not different from 
those under placebo. 
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INTRODUCTION 

An initial report by Rihoux and Dupont [1987] compared cetirizine to terfenadine in 
healthy subjects using the histamine-induced wheal and flare inhibition method. They found 
that cetirizine 10 mg inhibited these induced wheals for a longer period and was more potent 
than terfenadine 60 mg. No significant difference was found between cetirizine 10 mg and 
terfenadine 180 mg. Since 10 mg cetirizine and 60 mg bid terfenadine are the usual therapeutic 
doses for both drugs, Ghys and Rihoux [1989] compared the inhibitory effect of these usual 
doses in 54 volunteers. Again, cetirizine was significantly more active. Cetirizine wai; also 
more regular than terdenadine in its significant decrease of histamine wheals. In essence, no 
failures were seen in the cetirizine group, whereas six were seen in the terfenadine group. A 
similar observation was noted by Ryan [1989]. Cetirizine’s high regularity could be l i k e d  to 
its poor metabolism [Wood et al., 19871. 

Shall et al. [I9891 compared cetirizine 10 mg, terfenadine 60 mg, and terfenadine 120 
mg in a 6-hr study. The authors injected 20 p g  histamine intradermally. The maximum 
percentages of wheal and flare inhibition for cetirizine 10 mg and terfenadine 120 mg were not 
statistically different from each other, but cetirizine acted significantly faster. Maximum wheal 
thickness decreases were 38%, 41 %, and 47% for terfenadine 60 mg, terfenadine 120 mg, and 
cetirizine 10 mg, respectively (no statistics given). 

In a similar study, Simons et al. [I9901 ranked the drug potencies as follows: cetirizine 
10 mg > terfenadine 60 mg > loratadine 10 mg. The present study was aimed at testing with 
the pharmacologic model of inhibition of induced wheal and flare, cetirizine 10 mg, terfena- 
dine 60 mg bid, terfenadine 120 mg, and placebo in healthy subjects for 24 hr. This was the 
first time that the drugs, at the doses advocated by the manufacturers, were tested in this type 
of model for 24 hr. 

MATERIALS AND METHODS 

The protocol was approved by the Ethical Committee of the Braine 1’Alleud-Waterloo 
Hospital. It was a double-blind, crossover, randomized study consisting of four 24 hr sessions 
separated by 7 days of wash-out. 

Volunteers 

Twelve adult, healthy, volunteers entered the study after having been fully informed 
about the drugs and protocol and after giving their written consent. Pregnancy or pregnancy 
potential as well as intake of any drug 4 weeks prior to or any time during the trial excluded 
the volunteer from participation. 

Drugs 

Placebo, cetirizine 10 mg (Zyrtec@) (formula: 12-(4-[(4-(chlorophenyl) phenylmethyll- 
1-piperaziny1)ethoxy) acetic acid, dihydrochloride), and terfenadine 60 mg (Teldane@) (for- 
mulae: a-[4-( 1 , 1 -dimethylethyl)phenyl]-4-(hydroxydiphenylmethyl)- I -piperidinebutanol) 
were pulverized and put into undistinguishable gelatin capsules in order to comply with 
double-blind conditions. A previous study had shown that pulverized terfenadine in gelatin 
capsules did not differ from tablets, which are the commercially available form [Rihoux 
et al., 1990). Volunteers fasted overnight, and the first drug intake was followed by a 
standard breakfast. Two capsules were administered at 0800 AM with 150 ml water (either 
placebo + placebo or terfenadine 60 + placebo, or terfenadine 60 + terfenadine 60, or 
cetirizine 10 + placebo). Two other capsules were administered at 0800 PM (respectively, 
either placebo + placebo, or terfenadine 60 + placebo, or placebo + placebo, or placebo + 
placebo). 
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TABLE 1. Wheal Areas (Mean f s.d.) After Skin Prick Histamine (100 mgiml) Test at 
Different Experimental Times 

Hour 
0 5 12 17 24 

Placebo 72.0 f 22.4 81.0 f 23.8 107.8 f 74.5 100.6 t 73.6 59.3 % 8.2 
Cetirizine 10 mg 78.3 k 26.6 2.2 f 5.2 4.2 f 6.2 9.9 2 6.1 21.0 k 8.9 
Terfenadine 60 mg bid 82.7 f 25.4 32.4 f 20.5 33.5 f 11.3 43.7 t 21.1 20.3 f 12.4 
Terfenadine 120 rng 69.9 t 27.8 15.0 k 26.6 16.9 ? 8.9 49.9 t 44.6 38.2 f 9.1 

Skin Tests 

A histamine solution of 100 mg/ml (UCB S.A., Braine, Belgium) was administered 
using the prick method described by Dreborg [ 19871 at the forearm level (right and left sides 
alternatively) 15 min before the 0800 AM drug intake and 5, 12, 17, and 24 hr after. Wheal 
and flare were underlined 10 min after each experimental time, transcribed onto a transpar- 
ency, and measured later on using the computerized planimetry system [Rihoux and Dupont, 
19871. 

Sedation and Pruritus 

At the end of each session, volunteers were asked to report any unusual sensation, and 
at 0800 PM to assess sedation and pruritus on two 10 visual analog scales from “0” to 
“ + + + ” (the highest to the worst). 

Statistical Analysis 

Wheals and flares were analyzed by a two-way analysis of variance for repeated mea- 
surements. Sedation and pruritus were analyzed by a one-way analysis of variance for repeated 
measurements. 

RESULTS 

One volunteer was excluded from the study after the first session due to a serious angina 
needing antibiotherapy. Mean weight of the 11 remaining volunteers was 66.2 -t_ 13.6 kg, and 
mean age was 41 ? 10.2 years. There were four males and seven females. 

Wheals 

Raw data are given in Table 1. Levels of significance are as follows. 
1. Comparisons vs. baseline values: Wheals were significantly decreased ( P  < 0.01) 

except NS for placebo at all experimental times and NS for terfenadine 120 at hour + 17. 
2. Pairwise global comparisons: Active treatments were significantly different ( P  < 

0.01) from placebo but did not differ from each other, except P = 0.03 in favor of cetirizine 
regarding terfenadine 120, 

3. Pairwise comparisons at each experimental time: Active treatments were significantly 
different ( P  < 0.03) from placebo at each experimental time but NS for terfenadine 120 at hour 
+ 24. Active treatments were not different from each other with the exception of a P 5 0.03 
in favor of cetirizine regarding terfenadine 60 mg bid and terfenadine 120 mg at hour + 17 and 
a slight advantage ( P  = 0.05) for terfenadine 60 bid over terfenadine 120 mg at hour +24.  

Flares 

Raw data are given in Table 2. Levels of significance are as follows. 
1. Comparisons vs. baseline values: Flares are significantly ( P  < 0.01) decreased except 

NS for placebo at hours + 5 ,  + 17, and +24. 
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TABLE 2. Flare Areas (Mean 2 s.d.) After Skin Prick Histamine (100 mglml) Test at Different 
Exoerimental Times 

Hour 
0 5 12 17 24 

Placebo 995.0 t 512.9 1,018.5 t 478.5 1,390.9 t 754.1 925.4 t 526.1 959.1 t 556.6 
Cetirizine 

10 mg 1,038.3 t 330.0 243.0 -+ 353.1 218.4 t 218.4 231.7 -C 167.3 273.7 -C :214.9 
Terfenadine 

60 mg bid 1,194.1 i- 653.8 470.0 t 383.2 485.4 2 350.6 466.8 t 348.2 207.4 2 158.8 
Terfenadine 

120 mg 1.153.7 -t 626.2 211.0 t 113.3 263.2 t 229.7 453.1 2 429.7 414.2 -+ ,392.7 

2. Pairwise global comparisons: Active treatments were significantly (P < 0.001 ) dif- 
ferent from placebo but did not differ from each other. 

3. Pairwise comparisons at each experimental time: Active treatments were significantly 
different ( P  < 0.01) from placebo at each experimental times but did not differ from each 
other. 

Sedation 

Mean sedation scores 2 sd were (in mm): 9.1 2 18.1 for cetirizine 10 mg, 10.3 2 13.1 
for terfenadine 60 mg bid, 3.9 ? 5.1 for placebo, and 10.0 2 17.7 for terfenadine 120 mg. 
There is no statistically significant difference. 

Pruritus 

Mean pruritus scores 2 sd were (in mm): 4.0 t- 6.3 for cetirizine 10 mg, 14.5 !: 9.4 
for terfenadine 60 mg bid, 37.9 -C 27.4 for placebo, and 10.0 2 15.2 for terfenadine 120 mg. 
Placebo is statistically different from (P 5 0.02) and worse than any of the other tested drugs. 
Cetirizine is statistically different from (and better than) terfenadine 60 bid (P = 0.02). 

Side Effects 

See above for sedation scores. Other side effects affected four subjects and consisted o f  
one case of excitation with placebo; one case of eye pruritus with terfenadine 60 bid; one case 
of eye, nose, and scalp pruritus with terfenadine 60 bid and placebo; and one case of impres- 
sion of mental difficulties (for 30 min) and pruritus with terfenadine 120 mg. 

DISCUSSION 

From the current results it appears that cetirizine 10 mg, terfenadine 60 mg bid, and 
terfenadine 120 mg strongly inhibit wheal, flare, and pruritus reactions induced by histamine 
and have similar central nervous system (CNS) tolerance levels. However, present results 
favor cetirizine 10 mg. This drug’s advantage is evident with wheals or pruritus. Terfenadine 
120 mg appears to be a weaker drug, especially at the end of the observation period (17-24 hr), 
whereas terfenadine 60 mg bid is not as effective as cetirizine 10 mg in relieving pruritus. 

The present results are consistent but are not similar to the data found in the literature. 
Rihoux and Dupont [1987] found an advantage for cetirizine 10 mg over terfenadine 60 mg 
o.d. in the inhibition of wheals at hours f 2 ,  +4, f 6 ,  f 8, + 12. These authors injected 
histamine i.d. Their mean wheals under placebo with the higher dose of histamine (10 p g  in 
a volume of 10 p l  saline) was 95.1 mm2, whereas in the present study (where a prick of 100 
mgiml histamine was used) they were of a very similar value of 84 mm2. 

Differences between both drugs were found in the present study and are in the same 
manner as in the Rihoux and Dupont study, but they reach significance only at hour + 17 (in 



Cetirizine vs. Terfenadine Pharmacology 273 

spite of a second intake of terfenadine 60 mg at hour 12). This discrepancy between the two 
studies could be due to a higher variability of the present results, as evidenced by the s.d. (e.g., 
107.8 2 74.5 mm2 at hour 12 vs. 93.7 2 19.2 mm’). The reason of this greater variability is 
not clear. 

Shall et al. [1989] found (in a 6 hr study) cetirizine 10 mg to be the fastest drug (effect 
from 30 min) but later as potent as terfenadine 120 mg and slightly more potent than terfena- 
dine 60 mg. These authors used a greater amount of histamine (20 pg) than in the other 
studies, but no raw data on the wheals area under placebo are available. Simons et al. [1989] 
similarly found cetirizine 10 mg to act faster and with greater potency than terfenadine 60 mg, 
but, again, no details are presently available. 

Finally, Rihoux and Van Neste [1989], after comparing changes of cutaneous blood 
flow values determined by laser Doppler flowmetry after intradermal injection or pricking of 
histamine, found the anti-H1 effect of cetirizine to be more marked than that of terfenadine. 
From all these results and the current results, it can be concluded that, in the pharmacologic 
model of the inhibition of histamine-induced wheals, cetirizine appears to be at least as potent 
as, but faster and probably longer acting than, terfenadine 120 mg and is more potent than 
terfenadine 60 mg. 

Do these characteristics have an impact on the results in clinics? Cetirizine 10 mg has 
been compared twice with terfenadine 60 mg bid in chronic idiopathic urticaria (published 
results). Go et al. [I9891 reported that cetirizine was statistically preferred over placebo, 
whereas terfenadine was not in spite of a noticeable improvement of the symptoms of the 
patients. Kint et al. [1989] found no difference between terfenadine and cetirizine, but both 
drugs were significantly preferred over placebo. 

It is noteworthy that in chronic idiopathic urticaria, no statistically significant difference 
could be shown between terfenadine 60 mg bid and terfenadine 120 mg [Henauer, 19891. 
Moreover, cetirizine’s high potency associated with its ability to inhibit, at skin level, antigen- 
antibody-induced eosinophil migration [Fadel et al., 19871 has led to investigations in less 
common fields and indications. So far the drug has been tested in mosquito bites (Coulie et 
al., 19891, atopic dermatitis [Behrendt and Ring, 19901, cold-induced urticaria [Juhlin et al., 
19871, and delayed-pressure urticaria [Kontou-Fili et al., 19891, with very promising results. 
Further investigations will show, in the near future, whether the advantage of cetirizine seen 
in the pharmacological model has an influence on results in clinics. 
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