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Abstract. Double-blind clinical studies of pairs of lesions werc initiated to evaluate scvcral
components of Solcoderm treatment. The superiority of Solcoderm over plain nitric acid was
as cvident with plastic as with wooden applicators. A mixturc of oxalic and nitric acid had
cffects similar to Solcoderm, while acetic and nitric acid was similar in effcct to plain nitric

acid.

The clinical supcriority of topically ap-
plied Solcoderm as compared to plain nitric
acid (N) in equivalent strength was clearly
documented in an earlier report of a double-
blind evaluation of the response of matched
pairs of skin tumors in the same subjects [1].
Solcoderm superiority was apparent both in
respect to the successful eradication of the
tumor and minimal injury to the surround-
ing normal tissue. The studies now reported
were designed to usc the same clinical
mcthodology with variants of Solcoderm to
help define the factors critical to its clinical
utility.

The possibility was considered that the
wooden applicator stick used in prior studics
may make a chemical, and not just a physi-
cal contribution to the treatment proccess.
Thereforc onc objective of the study now re-
ported was to determine whether the distinet
differences between Solcoderm and N found

with wooden applicators would also be ap-
parent when acid-resistant plastic applica-
tors were employed instead.

Another objective of these studies was to
evaluate the contribution of thc organic ac-
ids in Solcoderm. In vitro model studics sug-
gest that the gencration of nitrate reduction
products by the intcraction of oxidizablc or-
ganic acids with nitric acid in Solcoderm
may be critical to its clinical supcriority [l.
2]. Since it is impractical to attempt to com-
parc all possible combinations of all the in-
gredients of Solcoderm in one set of studies,
selections of Solcoderm *minus variants’
were made for initial and subsequent com-
parison.

Methods and Materials

Inmitial comparisons were made of the following ma-
terials: (1) Solcoderm versus N using plastic applicators.
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(2) Solcoderm versus nitric acid with two organic acids.
oxalic and acctic. (NOA) in the concentrations con-

tained in Solcoderm. (3) N versus NOA. After results of

the above comparisons were available. the following sct
of variants were scleeted for the study.

(1) NOA versus mitric plus acetic acid (NA). (2) NOA
versus nitric plus oxalic acid (NO). (3) NOA versus NA
with acctic acid in double the concentration (N2A).

In the initial study. 30 patients with paired lcsions
having the same diagnosis and similar sizc. location and
appearance were treated simultancously by two thera-
pists who cxchanged places during the trcatment to
maximize the identity of all trcatment factors for cach
lesion other than the material used. In cach subject. onc
of the lesions was trcated with material from a vial
labeled A, and the other B. The identity of A and B were
randonized by packagers who did not participate in the
study. and the scaled code was broken by an independ-
ent cvaluator after all case report data were tabulated.
compared to serial color photographs. and acceptability
of cach casc. as well as record deficiencics noted.

The casce report forms were adapted from a protocol
previously developed for clinical studics in North Am-
erica. It permits the scoring of the nature and intensity
of immcdiate and eventual responscs of both the lesions
and surrounding tissucs to the treatment cmployed.

For cthical rcasons. all lesions considerced unsatisfac-
torily trcated at follow-up visits, were retreated by stan-
dard methods and matcrials at that time. and the fact
recorded.

The patients accepted for the initial study were adult
volunteers (16 with nevi. 12 with basal cell epithelio-
ma. and 2 with keratoses) who were randomly entered
into 3 study groups of 10 cach. The materials for treating
cach lesion were coded by patient number and letter so

that cach group of 10 would represent a comparison of

2 materials. with 2 subjects having both lesions trcated
with the same formulation. and in the other 8 cach le-
sion in the pair would be treated with a different formu-
lation. In the first group all lcsions were treated with
wooden applicators. and Solcoderm was compared with
the simpler formulation. NOA. In the sccond group on-
ly plastic applicators were used to apply Solcoderm ver-
sus N. The third group compared NOA with N. using
wooden applicators.

In the subsequent study. 30 other subjects were again
divided into 3 groups of 10. In all subjccts onc lesion was
trcated with NOA and the other with a 2 ingredient
variant as noted above. Wooden applicators were
cmployved.

||q
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Results

In the initial study. the following signifi-
cant obscrvations were made prior to break-
ing the code. (1) In the 10 subjects compar-
ing Solcoderm with NOA, cssentially all le-
sions responded satisfactorily, consistent
with the fact (not known to the obscrvers)
that none of thesc lesions were treated with
N. (2) In the group comparing Solcoderm
with N using plastic applicators, onc subjcct
showed poor results in both lesions and an-
other good results in both lesions. The 8
other pairs all showed satisfactory results in
one and poor results in the other. From these
obscrvations it was correctly predicted by
the analyst which subject had both lcsions
treated with N, which with Solcoderm, and
that in the 8 others the lesion with poor re-
sults had been treated with N, and the other
with Solcoderm. (3) In the third group pre-
dictions again correctly identified the onc
patient trcated only with N, and the onc only
with a satisfactory preparation. In all of the
other 8 subjects, treated with 2 different
prcparations, the N treated lesion consist-
ently yielded less satisfactory results.

The decoded global cvaluations are sum-
marizedin table I. In general, thesc data con-
firm the prior conclusions about the superi-
ority of Solcoderm over N alone, and indi-
cate that thc differcnce is fully apparent
when plastic applicators are used. Efficacy
largely persists when a formulation without
lactic acid or copper (i.c. NOA) is employed.

In the subsequent study, analysis prior to
decoding revealed 5 minor violations of pro-
tocol. In 16 of the 30 subjects, therc was a
global score difference of only | between the
Icsion pairs and in 4 of these 16 the lesion
scored as being globally superior in response
by the investigator could not be documented
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‘Table I. Investigator's over-all preference (number
of lesions with cach score in the initial study)

Study number Score
0 1 2 3

I (wooden)

Solcoderm 0 0 4 6

NOA 0 0 4 6
11 (plastic)

Solcoderm 0 1 4 S

Nitric Acid 10 0 0 0
11 (wooden)

NOA 0 5 4 ]

Nitric Acid 10 0 0 0

Scored from 0 (poor) to 3 (very good).

to be superior by the photographs or case re-
port notes of individual parameters. Nev-
crtheless the data in table Il analyzed on the
basis of judgmental factors established prior
to decoding indicated quite clearly that: (1)
Oxalic acid plays an important and perhaps
critical role in achieving the advantages pre-
viously demonstrated for NOA and Solco-
derm over N alone in the topical treatment
of skin tumors. (2) NA preparations without
oxalic acid are inferior to NOA. (3) NOA is
not superior to NO alone. (4) Doubling the
acetic acid concentration does not substitute
for the positive contribution made by oxalic
acid.

These conclusions apply both to superior
lesion response (‘mummification’ and erad-
ication of the lesion) and to lesser undesir-
able rcaction of the surrounding tissue both
initially and as regards final results.

The initial color reaction to the treatment
was recorded for 105 of the 120 lesions in
this study. Table III indicates a strong posi-

tive correlation of an initial yellow color
reaction with satisfactory final results as
scored on a scale of O (poor) — 3 (very good)
regardless of trcatment administcred. Most
lesions treated with an oxalate-containing
formulation initially turned yellow and had
good final results, while most lesions treated
with formulations without oxalate did not
turn yellow and had poor results. Even with-
in each of these treatment groups. the lesions
which initially turned yellow averaged better
final scores than those which did not.

Discussion

Results of this study confirm the previ-
ously reported [1] superiority of Solcoderm
over N and the correlation of an initial yel-
low reaction of the lesion to better final re-
sults. This study further indicates that use of
acid-resistant plastic applicator sticks vields
essentially the same results as wooden appli-
cators. The oxalic acid in Solcoderm, which
is significantly oxidizable by 6 N nitric acid,
makes a far greater contribution to its de-
sired action than the acetic acid, consistent
with the previously presented theory that
labile nitrate reduction products resulting
from the interaction of nitric acid with oxi-
dizable organic acids are largely responsible
for the favorable action of Solcoderm. At
ambient temperatures, the interaction be-
twecen acetic acid and 6 N nitric acid is neg-
ligible.

The degree to which the full formulation
of Solcoderm may be supcrior to an appro-
priate formulation of oxalic and nitric acids
alone cannot be determined from thesc lim-
ited data. However, a review of pooled Sol-
coderm and NOA results to date suggests
that the full Solcoderm formulation scores
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‘Table 1l. Comparative results of paired lesion trecatment (patient zroups. 10 cach)

Agents compared

NOA vs. N2A NOA vs. ON NOA vs. AN

Final visit
By final evaluation as recorded
Numbcr cqual 0
Number supcrior 8
By predecoding cvaluation of the full CRF
Number equal | 4 3
Number superior 8 1 | S i 0
By final mummification scorc
Number cqual 0 2 0
Number supcrior 10
By final surrounding tissue score
Number cqual S S S
Number supcrior (lower scorc) 4 1
Needed retreatment at the end 0 4 0 1 0 0
Initial reaction of lesion
Intensity
Equal 0 3 1
Superior 10 0
Dchydration
Lqual 0 8 0
Supcrior 10 0 1 | 9 1
Initial reaction of surrounding tissue
Edema
Equal 3 4 3
Superior (lcss) S
Erythema
Equal S 3 1
Supcrior (less) 4 1 | 6 8 1
Burning
Equal
Superior (lcss) 8 0 1 6 7 1

[I9]
w
[I9)
wn
~J
~

o
[I8]
(=)
~
)

9
w
&

[I9]
wn
=]

~
[}%]
&
(=)
N

[I9]
)
N

Table 111. Number of lcsions by initial color and final scorc

Final score Good or
very good
0 | 2 3 n X (% 2+3)
Initially yellow 3 I 24 16 54 1.98 74
Initially not yellow 23 13 Il 4 Sl 0.92 30
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somcwhat better in essentially all parame-
ters reflecting desired properties of a topical
preparation for the ablation of skin tumors.
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