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Comparison of azelastine and
chlorpheniramine in the treatment

of mastocytosis

Beth S. Friedman, MD, Maria L. Santiago, BS, Carole Berkebile, RN, and

Dean D. Metcalfe, MD Bethesda, Md.

Background: Azelastine, a novel antiallergic medication, was compared with chlorpheniramine
maleate for efficacy and safety in the treatment of systemic mastocytosis.
Methods: Fifteen subjects with mastocytosis participated in a double-blind, randomized,

three-period, crossover trial, which compared an azelastine regimen of 4 mg or 8 mg every 12
hours with a chlorplieniramine regimen of 12 mg every 12 hours. Response to therapy was
assessed by daily symptom scores, extinction dilution skin tests, plasma histamine levels, and
global evaluations.

Results: Subjects’ mean wheal area responses provoked by histamine or morphine sulfate were
significantly lowered by azelastine when compared with chlorpheniramine. Plasma histamine
levels in subjects receiving azelastine or chlorpheniramine were not significantly different. There
were no significant differences between azelastine and chlorpheniramine in individual symptom
scores or global evaluations except that azelastine at both doses significantly relieved pruritus
and at 4 mg significantly relieved abdominal pain and that chlorpheniramine was associated
with less fatigue in comparison to azelastine at 8 mg.

Conclusions: It thus appears that azelastine is superior to chlorpheniramine in suppressing skin
responses to histaminé and morphiné sulfate and in suppressing pruritus in patients with
mastocytosis. However, when all parameters are considered, neither drug is clearly superior for

the treatment of patients with mastocytosis. (] ALLERGY CLIN IMMUNOL 1993;92:520-6.)

Key words: Mastocytosis, antihistamines, mast cells, histamine, clinical trial

Mastocytosis is a disease of unknown etiology
characterized by the presence of excessive num-
bers of mast cells in the skin and internal organs
such as the bone marrow, gastrointestinal tract,
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liver, and spleen.' Subjects with this disorder
frequently have manifestations related to the
presence of excess mast cells and release of mast
cell-derived mediators. The most common signs
and symptoms include pruritus, flushing, urticaria,
bone pain, abdominal pain, diarrhea, and occa-
sionally malabsorption. Treatment of this disease
is directed at controlling the mast cell mediator—
induced signs and symptoms by either stabilizing
the mast cell membrane (with cromolyn sodium)
or blocking the effects of histamine with H; and
H, histamine antagonists (e.g., chlorpheniramine
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Sequence
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A \\\mmg &\m‘g &\smg

O

: \m'

\

12mg

Week 0 2
Vist 1 2

18
3 4

FIG. 1. Randomization and medication schemes.

maleate, cimetidine).” However, despite high
doses of antihistamines, subjects often continue to
have symptoms, resulting in part from the inability
to block the effects of high levels of histamine and
the presence of other mast cell mediators.

Azelastine is a novel antiallergic medication
with activity in the upper and lower airways. In
addition to its antihistamine activity, it has also
been shown to inhibit the release of histamine
and other allergic mediators from mast cells and
basophilic leukocytes.> * Pretreatment with aze-
lastine blocks passive cutaneous anaphylaxis in
rats and skin test reactivity in human beings.> °
This study was designed to determine whether
these additional properties of azelastine (mast
cell stabilization and inhibition of mediator ef-
fects) would provide a therapeutic benefit in sub-
jects with symptomatic mastocytosis.

METHODS

Fifteen subjects were enrolled in this double-blind,
three-period, crossover study under a protocol ap-
proved by the National Institute of Allergy and Infec-
tious Discases Institutional Review Board after in-
formed consent had been obtained. At the initial
screening visit, subjects underwent a physical examina-
tion, laboratory safety tests (blood chemistry, hematol-
ogy, urinalysis, and plasma histamine evaluation), and
extinction dilution skin tests with histamine and mor-
phine suifate. Subjects were skin tested 72 hours or
more after withdrawal of antihistamines, and no subject
had been receiving a long-acting antihistamine. Fifteen
subjects who had histologic evidence of mastocytosis,
symptoms, and plasma histamine levels above the upper
limit of normal (617 pg/mL) were selected.” Subjects
were randomized, according to a computer-generated
code, to one of three drug sequences: azelastine hydro-

chloride (Astelin) 4.4 mg,* azelastine hydrochloride 8.8
mg, or chlorpheniramine (Chlor-Trimeton) 12 mg (Fig.
1). Three bottles were given to each subject according
to the randomization scheme for each period; one
bottle contained drug and two contained placebo. Sub-
jects were then instructed to take one tablet from each
of their three bottles every 12 hours and to assess their
symptoms daily. After each 4-week study period, a
washout period ensued in which no study drug was
taken (cross-hatched area, Fig. 1). Subjects recorded the
primary manifestations of their disease daily in a diary.
Symptoms included pruritus, flushing, fatigue, abdomi-
nal pain, bone pain, headache, and number of stools;
symptoms were scored on a semiquantitative scale of
to 3 (0 = none, 1 = mild, 2 = moderate, 3 = severe).

On the twenty-eighth day of each study period,
subjects underwent a physical examination, laboratory
safety tests, plasma histamine determination, and ex-
tinction dilution skin tests with both histamine (0.05 to
100 mg/ml) and morphine sulfate (0.5 to 1000 mg/ml).
These skin tests were performed during the baseline
period and on study day 28 (last day) of each of the
three periods (5 hours after dosing). Areas of wheal
and flare were calculated with a computerized morpho-
metric system.® Plasma histamine levels were deter-
mined by a modification of a single-isotope enzymatic
assay involving extraction of H, methylhistamine into
chloroform and isolation of the H; methylhistamine by
thin-layer chromatography.”

For skin test measurements, plasma histamine levels,
symptom scores, and global evaluations, the paired
Student’s ¢ test was used to compare means (or least
squares means of data) before study drug administra-
tion (baseline) for each treatment and between admin-
istration of study drugs.

*Azelastine hydrochloride 4.4 mg and 8.8 mg are equivalent to
4.0 and 8.0 mg of the base, respectively.
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TABLE |. Subject symptom demographics
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Bone
marrow
Patient Age Abdominal Bone mast
No. (yr} Sex Pruritus Flushing pain Fatigue pain Headache Diarrhea cells
1 52 F + + + - + - - Increased
2 65 F + + + + + + + Increased
3 4 M + - + - + + + Increased
4 41 F + + + + + + + Increased
5 51 F + + + + + + + Increased
6 8 M + + - - - - - Increased
7 40 M + + - - - - - Increased
8 31 F + + + + + + + Increased
9 31 F + + - + + + + Increased
10 26 F - + + + + + - Normal
11 25 F + + + + + - - ND
12 51 F + + + + + + + Increased
13 5T M + + - - - - - Increased
14 65 F + + + - + - - Increased
15 29 M + - - - - - - ND
ND, Not done.
TABLE Il. Mean wheal area response (mm?) to concentrations of histamine after treatment with
azelastine and chlorpheniramine
Treatment
AZ4 mg AZ 8 mg CL 12 mg
o pvie M v M v
Histamine from from from
{ng/ml) baseline BL CL baseline BL CL baseline BL
0.05 - 15 NS 0.0001 - 1.6 NS 0.0001 - 22 0.09
0.165 - 178 0.05 NS - 178 0.05 NS -22 NS
0.5 - 94 0.05 NS - 99 NS NS - 6.2 NS
1.65 - 88 0.06 NS - 4.4 NS NS - 4.0 NS
5.0 - 14.5 0.003 0.04 - 10.8 0.03 NS - 69 NS
16.5 - 14.0 0.004 0.08 - 171 0.004 0.02 - 8.0 0.07
50.0 - 276 0.0002 0.02 - 295 0.0003 0.01 - 131 0.03
100.0 - 538 0.0001 0.002 — 60.6 0.0001 0.0004 - 323 0.004

AZ, Azelastine; CL, chlorpheniramine; BL, Baseline; NS, not significant (p > 0.1).

RESULTS
Baseline demographics and
subject disposition

Fifteen subjects with mastocytosis (5 men, 10
women) age 24 to 65 years (mean = 44.1 years)
were enrolled in the study. All had urticaria
pigmentosa as documented by skin biopsy speci-
mens. Twelve subjects had increased numbers of
bone marrow mast cells as determined by bone
marrow biopsy. All indicated that they had at

least one of seven symptoms associated with mas-
tocytosis, which were assessed before and during
the study by means of daily symptom scores (Ta-
ble I). Treatment group sequences were compa-
rable with respect to age, race, weight, and wheal
and flare.responses to histamine and morphine
sulfate.

Twelve of the 15 subjects completed the proto-
col for all three study periods. Subject 8 was
discontinued after 9 days of period 2 because of
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exacerbation of mastocytosis, which was consid-
ered to be unrelated to the study. Subjects 7 and
11 discontinued study drugs because of a moder-
ate to severe bitter, metallic taste. (Subject 7
completed all of period 2, 2 days of period 1
[azelastine 8 mg], and 2 days of period 3 [azelas-
tine 4 mg]; subject 11 completed periods 1 and 2
and dropped out on study day 12 of period 3
[azelastine 8§ mg].)

Efficacy

Skin tests. Concentration-related decreases from
baseline in the wheal responses (in square millimeters)
to histamine challenges were observed over the concen-
tration range evaluated (0.05 to 100 pg/ml) for both the
azelastine 4 mg and 8 mg doses. These decreases
ranged from —~1.5 to —53.8 mm’ for the 4 mg dose and
from —1.6 to —60.6 mm’ for the 8 mg dose and were
statistically significant, with concentrations of histamine
as Jow as 0.165 pg/ml (Table II). Decreases from
baseline in wheal responses with chlorpheniramine
were also dependent on the concentration of histamine
and ranged from —2.2 to —32.3 mm’ which were
statistically significant at the two highest concentrations
of histamine (50 and 100 pg/ml). The differences in the
magnitude of the response (decreases in wheal diame-
ter) between azelastine and chlorpheniramine were
statistically significant beginning with the 5 pg/ml con-
centration of histamine (Table II). Similar findings
were observed with the flare response to histamine. The
absolute changes in wheal and flare diameters are
displayed in Fig. 2, A and B, respectively.

For morphine sulfate challenges, concentration-re-
lated changes in wheal diameter ranged from —0.1 to
—46.7 mm? for the azelastine 4 mg dose and from 1.7 to
—54.6 mm’® for the 8 mg dose. The decreases were
statistically significant from baseline areas beginning
with the 50 pg/ml concentration of morphine sulfate
(Table IIT). In contrast, chlorpheniramine had no con-
sistent (9.9 to —8.1 mm’®) effect on wheal diameters
(none of the changes were statistically significant) as a
result of this challenge. The differences in response
between at least one dose of azelastine and chlorphe-
niramine were statistically significant beginning with
the 50 wg/ml concentration of morphine sulfate. The
absolute changes in wheal diameter are displayed in
Fig. 3, A.

Concerntration-dependent decreases in the flare re-
sponse to morphine sulfate were observed with both
treatments (azelastine 4 and 8 mg, chlorpheniramine).
However, the decreases with azelastine were statisti-
cally significantly greater than the chlorpheniramine
decreases (from 16.5 to 1000 pg/ml of morphine sul-
fate) and more than 200% greater at some concentra-
tions (Fig. 3, B).

Histamine plasma levels. Mean plasma concentra-
tions of histamine decreased from baseline by 0.43 and
0.29 ng/ml for the azelastine 4 mg and 8 mg doses and
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FIG. 2. Mean wheal area (panel A} or flare area (panel B)
after intradermal administration of histamine.

by 0.63 ng/ml for chlorpheniramine dose (Fig. 4). The
mean decrease for chlorpheniramine was statistically
significant (p < 0.005) from baseline but not when
compared with either dose of azelastine.

Symptom scores. Overall symptom scores indicated
that there was no overall difference between chlor-
pheniramine and azelastine in alleviation of the major-
ity of the symptoms associated with mastocytosis (Fig.
5). Azelastine did significantly relieve pruritus (p <
0.05) at both doses, and at 4 mg it significantly relieved
abdominal pain (p < 0.01) when compared with chlo-
rpheniramine. In comparison with azelastine 8 mg,
chlorpheniramine was associated with less fatigue
(p < 0.05). Overall global evaluations by both subjects
and the physician were not statistically significantly
different between any of the treatment periods (data
not shown).

DISCUSSION

Several properties of azelastine indicate that it
might have some therapeutic value in relieving the
symptoms associated with mastocytosis. One re-
port demonstrated by in vitro competitive radio-
ligand binding assays that azelastine has a higher
affinity for human lung histamine H; receptors
compared with ketotifen, hydroxyzine, and chlor-
pheniramine.'® There is also in vitro evidence for
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TABLE lll. Mean wheal area response (mm?) to concentrations of morphine sulfate after treatment

with azelastine and chlorpheniramine

Treatment
AZ4mg AZ 8 mg CL12mg
Mean Mean Mean
Morphine change p Value change p Value change p Value

sulfate from from from
{(ng/ml) baseline BL CL baseline BL CL baseline BL
0.5 0 — 0.0001 0 — 0.0001 -13 NS
1.65 0 - NS 0 - NS 0.3 NS
5.0 - 01 NS 0.06 1.7 NS NS 9.4 NS
16.5 - 08 NS NS —42 NS NS -32 NS
50.0 - 171 0.05 0.05 — 148 0.02 0.08 9.9 NS
165.0 - 25.0 0.007 0.008 - 214 0.0003 0.04 - 14 NS
500.0 - 38.1 0.0007 0.0005 - 36.2 0.001 0.0006 -72 NS
1000.0 - 46.7 0.0001 0.001 ~ 54.6 0.0002 0.0001 - 8.1 NS

AZ, Azelastine; CT, Chlor-Trimeton; BL, baseline; NS, not significant (p > 0.01).

its mast cell stabilizing activity. In this study it was
demonstrated that a reduction in the inhibition of
histamine release was observed with increasing
calcium ion concentration, suggesting that azelas-
tine may inhibit histamine release from mast cells
by blocking calcium ion channels.® Its antihista-
mine activity has also been demonstrated clini-
cally by a placebo-controlled trial in which azelas-
tine at 8 mg per day significantly decreased skin
reactivity to histamine, codeine, and antigen.® For
perspective, however, it should be noted that
chlorpheniramine inhibits antigen-induced hista-
mine release from human peripheral leukocytes'
and human lung fragments.'

In addition, azelastine appears to be safe and
relatively well tolerated, with the primary side
effects being bitter or metallic taste and drowsi-
ness.”* No clinically significant changes in blood
pressure, heart rate, or hematologic, hepatic, or
renal laboratory tests have been demonstrated.™
On the basis of azelastine’s safety, tolerability, and
efficacy as an antihistamine and its stabilizing
properties in cells involved in the inflammatory
process, the effects of azelastine on both bio-
chemical and clinical features of mastocytosis
were investigated and compared with those of
chlorpheniramine, an H; histamine antagonist. A
previous double-blind clinical comparison of the
mast cell stabilizer cromolyn sodium versus chlor-
pheniramine and cimetidine (an H, histamine
blocker) indicated that none of these treatment

regimens was superior in alleviating the symptoms
of mastocytosis.” .

The present study found no statistically signif-
icant difference in overall clinical effects when
azelastine was compared with chlorpheniramine
in the treatment of mastocytosis (Fig. 5). Al-
though overall global evaluations by subjects and
physicians and total subject symptoms scores in-
dicate that azelastine was the preferred drug, this
preference was not statistically significant. Azelas-
tine was, however, determined to be significantly
better at relieving pruritus than chlorpheniramine
(Fig. 5). The scores that indicate that chlorphen-
iramine significantly relieved fatigue in compari-
son with azelastine are probably an indication
that azelastine itself caused fatigue in concor-
dance with results of previous clinical studies of
azelastine.'> ™

When azelastine was compared with chlorphen-
iramine, neither was found to be superior in
reducing plasma histamine concentrations (Fig.
4). Similar results were seen in the trial of chlor-
pheniramine and cimetidine versus cromolyn so-
dium.” There was some indication that chlorphen-
iramine may have, on average, lowered plasma
hisatmine levels, which is in agreement with in
vitro data that chlorpheniramine may inhibit mast
cell histamine release.'? Azelastine was found to
be statistically significantly better at reducing
wheal and flare response to intradermal histamine
and morphine sulfate when compared with chlor-
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FIG. 3. Mean wheal area (panel A) or flare area (panel B)
after intradermal administration of morphine sulfate.

pheniramine (Tables IT and III, Figs. 2 and 3).
Thus although azelastine’s mast cell stabilizing and
antihistamine activities cause a significant decrease
in skin reactivity, this was not reflected in symptom
scores other than that for pruritus. This would
seem to indicate that the symptoms of mastocytosis
involve more complex or more amplified mecha-
nisms than those that occur in skin wheal and flare
responses. For instance, much of the histamine
release may be from mast cell turnover. However,
this hypothesis has not been tested, and indeed, it
is difficult to imagine how mast cell turnover may
be assessed. For instance, simple measurement of
histamine levels in serum would not distinguish
histamine released by activated mast cells from
that released by dying mast cells.

The results of this investigation thus indicate
that azelastine and chlorpheniramine are equally
effective in the treatment of mastocytosis. Chlor-
pheniramine is a well-studied antihistamine, and
azelastine was found to be only somewhat better
in relieving pruritus. Considering these points, in
practice chlorpheniramine may be the more use-
ful of these two alternative antihistamines in the
management of the symptoms of mastocytosis.
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FIG. 4. Plasma histamine levels {mean = SEM). B, Before
study; C, chlorpheniramine 12 mg; A4, azelastine 4 mg;
A8, azelastine 8 mg.
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FIG. 5. Symptom scores (least square means) for seven
symptoms and total scores. Symptom scores: 0 = none,
1 = mild, 2 = moderate, 3 = severe. Total is additive total
of all scores.
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