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RELATIVE POTENCY OF TOPICAL CORTICOSTEROID
PREPARATIONS

PK Singh and Gurmohan Singh

Efficacy of ten topical corticosteroid preparations was cvaluated on ten healthy
volunteers by wheal suppression tecknique of Reddy and Singh modified by Singh and
Singh. This double blind study revealed that clobetasol propionate (0.05%) and halcino-
nide (0.1%) ointments were the most potent steroids i.e. 5 to 6 times more potent than
hydrocortisone acetate (1%;). Prednisolone (0,25%) and hydrocortisone acetate (19) were
the least potent. The potency of cther preparations such as fluccinolone acetonide (0.025%),
betamethasone valerate (0.1297), betamcthasonc dipropionate (0.64%), dexamethasone
(0.04%), beclomethasone dipropionate (0.025%) and triamcinolone acetonide (0.1%) was
in between. Mid potent steroids were, however 2 times more potent than hydrocortisone
acetate (19;). The polency of these three groups of stcroid preparations were significantly
different from cach other. The most potent steroids showed maximum efficacy on the
6th day and the remaining steroids on 8th day of continuous application under occlusion.
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Extensive use of corticosteroids for topical
therapy is reflected in all national formularies,
and from the sale on pharmaceutical shops.
These are available in various forms, alone or
with antibiotics, antibacterial and antifungal
agents. It is obvious that this ‘embarrasse de
richesse’ does not represent a similar variety of
effective ability.! Because there is a distinct lack
of clinical data on the comparative efficacy of
topical corticosteroids, it was decided to assess
the relative potency of various topical steroid
preparations by the wheal suppression technique
of Reddy and Singh,? modified by Singh and
Singh.?

Materials and Methods

Ten healthy volunteers, aged 15 to 30 years
with no history of stcroid or antihistamine
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treatment atleast 8 weeks prior to the study
were selected. Reddy and Singh? technique
modified by Singh and Singh® was used to
measure the volume of histamine induced wheal
before and during the course of steroid appli-
cations under occlusion. Back* was choosen
as the experimental site. After cleaning with
70% alcohol, six sites (5 cm distance between
two adjacent sites) were sclected on each side
of the back, lateral to vertebral column. Wheal
was induced by pricking with 0.15% histamine
acid phosphate solution. We selected one
brand from each of the ten steroid preparations
more commonly used at our place. A measured
amount (0.5 ml) of each of the steroid prepa-
rations and a bland cream/ointment (table 1)
were applied with coded tuberculine syringes
on previously numbered sites in a double blind
manner. The sites were occluded with poly-
thene and adhesive bandages to kecp the
dressings in place. Fresh occlusive dressings
were applied daily after cleaning with..70%,
alcohol. Subjects were instructed to avoid
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Table I. Mean and standard deviation of histamine induced wheal volum.e follewing application of different

steroid preparations.

Steriod

Histaminc induced wheal volume on the day

. : . . Percent Potency
1 2 4 6 8 suppression  ratio
Bland ointment cream 52,25  53.53  53.03 52,81  52.29 0
+20.53 +19.95 +19.82 119,52 --19.65
Clobetasol propionate cream 0.05% 53.31 15.61 5.12 0.67 6.64 98,7 6.0
420.27 4671 4208 --0.36 --3.01
Halcinonide, ointment 0.1 % 50.92  20.16 6.12 0.75 7.66 98.6 5.4
£19.38 L£Ii1.16 227 40.13 -0.80
Fluocinolone acetonide ointment 0.0259%; 53.54 18.50 9.80 5.27 1.66 96.8 2.4
-19.63  |-599 4296 +2.17 -L0.67
Betamethasone valerate cream 0.12% 5291 1911 9.67 5.05 1,70 967 2.3
1-19.80  4+6.23 £3.06 -£0.90 +0.56
Betamethasone dipropionate cream 0.064 % 53.50 16.76 8.51 5.02 1.79 96.6 2.2
420.10 4-8.54 4370 4153 40.88
Dexamethasone cream 0.04 % 52.68 2068 11.76 4,74 1.83 96.5 2.2
' 41981 4944 4490 -11.06 40.60
Beclomethasone dipropionate cream 0.025% 5182 2299 13.20 5.50 2,09 96.0 1.9
41925 4-8.28 44.91 41.82 4-1.39
Triamcinolone acetonide ointment 0.1 %, 5247 1717 9.72 5.40 2.25 95.7 1.8
41951 1483 4313 4173 -£1.40
Prednisolone cream 0.259; 52.86 23,52  14.24 7.47 340 935 1.2
$19.11  £9.07 -[-537 258 --1.56
Hydrocortisone acetate ointment 1.09; 51.98 23,63 14.56 8.69 4,09 92.2 1.0
1119 457 4271 4239

+20.20

wetting the dressings. Histamine wheal test
was repeated on the 2nd, 4th, 6th and 8th
days of the experiment,

Results

Clobetasol propionate (0.05%) and halci-
nonide (0.1%) were found to be the most
potent topical steroids. These were 5 to 6
times more potent than hydrocortisone acetate
(1%). The maximum efficacy of these two
drugs was observed on the 6th day of the ex-
periment (table 1). Hydrocortisone acetate
(1%;) and prednisolone (0.25%,) were the least
effective topical steroids. The remaining
steroid preparations belonged to the mid potent
group. In decreasing efficacy, these were
fluocinolone acetonide (0.025%;), betamethasonc
valerate (0.12}), betamethasone dipropionate
(0.064%;), dexamethasone (0.04%), beclome-
thasone dipropionate (0.025%) and triamcino-

ety

lone acetonide (0.1%). These were two times
more potent than hydrocortisone acetate (1%).
Topical steroids of the latter two groups showed
maximum cfficacy on the 8th day of the experi-
ment (table I). Classification of the topical
corticosteroid preparations based on their
relative potency as measured by histamine
induced wheal suppression technique is presented
in the table Il and fig. 1. These groups were
statistically significantly different [rom each
other.

Comments

More and more steroid preparations are
being introduced every now and then with high
claims of cffectiveness. The efficacy of a topical
steroid preparation depends, not only on the
steroid, but also its concentration, the nature
of the base and the particle size of the active
ingrediant.®-* As new proprictary preparations
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Table II. Classification of topical steroids based on wheal suppressing property.

Group Potency Steroids Concentration
Group I Most potent —Clobetasol propiozale oatment 0.05
— Halcinonide ointment 0.1%
Group II Mid potent — Fluocinolone acetonide ointment 0.025%
— Betamethasone valerate cream 0.12%
—Betamethasone dipropionate cream 0.64%
— Dexamethasone cream 0.04%
— Beclomethasone dipropionate cream 0.025%
— Triamcinolone acetonide ointment 0.1%
Group 11T Least potent — Prednisolone cream 0.25%
— Hydrocortisone acetate ointment 1.0%

Control

Least Potent group
Mid Potent group
Most Potent group

Steroid application
under-occlusion

Mean wheal volume in mm3

—— DAYS

Fig. 1. Curve showing potency ratio of the three groups
of steroid preparations.

are added,® 1 it becomes essential to know
their relative efficacy, and to group them,'!
potency-wise. ~ Each new preparation has a
different base. Most bases now a days are
neither creams nor ointment in the conventional
terms.%-®

Our data, as also the earlier observations™*
confirms that clobetasol propionate and halci-

- -

nonide are the most potent topical -steroids.
We have tested the ointment bases of these
two drugs. These are  undisputedly very
highly potent. We also found clobetasol pro-
pionate (0.05%) to be superior to halcinonide
(0.1%), but the difference was not statistically
significant. Similarly like earlier reports,*
we also found hydrocortisone acetate (1%) and
prednisolone (0.25%) to be least effective,
though prednisolone (0.25%) was superior to
hydrocortisone acetate (19;). Of the remaining
topical steroid preparations tested, in our study
fluocinolone acetonide ointment (0.025%;) was
superior to betamethasons valerate cream
(0.12%). Rosenberg? has also reported similar
findings, through Vogh and Rostenberg'
found betamethasone valerate ointment (0.025%)
to be superior. As the ointment base is more
effective than the cream base of the same steroid
in the same concentration,® the situation might
have been different in our study, if we had taken
betamethasone valerate in an ointment base.

Contrary to our findings, earlier authors'"
have grouped dexamethasone along with hydro-
cortisone. It may be, because they have used a
lower concentration of dexamethasone (0.019;).
In our study, triamcinolone acetonide (0.17)
ranked the lowest among the mid potent group
very near to the least potent group. It has alsa
been reported earlier,? that several extempora-
neous preparations of triamcinolone were nd
better than placebo formulations,
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We have classified the topical steroid prepa-
fations in three groups according to their
efficacy. These groups are significantly different
from each other. The potency ratio among
these three groups was 5-6 : 2 : 1.
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