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Interferential current is effective in palmar psoriasis:
an open prospective trial
Interferential current (IFC) has been shown to improve psoriasis in a small
case series. So far no formal clinical trial had been conducted. As IFC is
associated with slight prickling sensations a blinded study design was not
feasible. Therefore, an open type prospective study was conducted with the
assumption of 18% spontaneous remission rate. A response rate of 50% or
less was judged as indicating no effect (hypothetical control), while 80% or
more was considered as success (alternative hypothesis). In this "quasi-
controlled" study 12 patients with therapy resistant palmar psoriasis recei-
ved local treatment with IFC during a 12 week period. Treatment was per-
formed at low current density in two daily sessions, each of 6 minutes
duration. Erythema, scaling, induration, fissures and pustules were recorded
in separate scores every 4 weeks. Response of a patient was judged positive
when the total score of these criteria was reduced at least by two points at
the end of treatment. After 12 weeks of treatment, 11 of 12 patients were
cured or showed marked remission with the median overall score reduced
by 4 points. An interim analysis was performed in order to decide whether
the results had already reached significance (a < 0.05). The analysis revea-
led a statistically significant response rate of 90% (95% confidence interval
62-99%). These results arc highly encouraging and should focus attention
on this new therapy modality, which, in contrast to other treatments is not
associated with side effects and discomfort. (Key words: psoriasis, interfe-
rential current, clinical trial, shifted null hypothesis.)

P almoplantar psoriasis is a disabling condition which
is very difficult to treat [1]. It is usually resistant to
most of the available therapeutic modalities like

topical glucocorticosteroids, vitamin-D derivates and pho-
totherapy [2]. A few effective therapies exist, such as coal
tar [3], but are hampered by e.g. displeasing odour or other
side effects. Thus, there is an urgent need to find new the-
rapeutic strategies.
Here we report the results of a clinical study on a comple-
tely new therapy for palmar psoriasis (PP) which involves
the application of interferential current (IFC). This wave-
form is a well known tool in physiotherapy and other
fields [4, 5|. Recent in vitro studies revealed details of its
mode of action at the cellular level (see Discussion).
IFC is the most simple type of an amplitude modulated
alternating current. It is usually generated by superposition
("interference") of two sinewave currents with slightly dif-
ferent frequencies, mostly near 4 kHz [6]. Due to the low
skin impedance in the kHz-region, IFC causes no damage
like burning or cauterization.
Previous clinical results based on a small case series point
to 100 Hz as the most potent IFC modulation frequency
for treating psoriatic plaques |7|. Meanwhile 10 Hz also
proved as therapeutically effective (A. Philipp, unpubli-
shed results). Therefore, both frequencies were incorpora-
ted into the treatment concept of this study.
Since IFC application is associated with slight prickling
sensations of the skin it was not possible to use a blinded
study design. Therefore we conducted an open prospective

study based on the hypothesis of an at least 50% response
rate. Assuming a spontaneous remission rate of 18% [8],
we allowed for a sufficiently large cordon sanitaire bet-
ween expected and required rate for statistical analysis.

Patients and methods

Patients

All consecutive patients visiting our in- or outpatient-
department older than 18 years with PP affecting at least
10% of the surface of both hands were eligible. Patients
with pacemakers and patients with other general systemic
diseases were excluded. PP was diagnosed by a senior der-
matologist. The patients had been treated by other modali-
ties before, but without success. Topical therapies were
stopped two weeks, and systemic therapies including UV-
treatment, 4 weeks before the start of IFC treatment.
During the treatment phase, no other therapy was allowed
except an ointment and lotion containing urea (e.g. Urea
pura 10% in Ungt. leniens and Excipial-U-Lipolotio®).

Treatment modalities

The patients were treated with a commercially available
IFC device (Basic, Nemectron GmbH, Karlsruhe, Ger-
many) operated in the bi-po3ar mode. Each patient recei-
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ved his own IFC equipment and was instructed to treat his
PP twice a day for 6 minutes with a modulation frequency
of 100 Hz in the morning and of 10 Hz in the evening.
Both sessions were separated by at least 8 hours. No oint-
ment or lotion were allowed one hour prior to treatment.
The duration of the whole therapy cycle was 12 weeks.
All patients received a standard training on the usage of
the equipment. For IFC treatment, each hand was immer-
sed in a small water-filled plastic tub. At the bottom of
each tub, a 24 x 15 cm2 rubber electrode was placed. A
cellulose-cotton tissue between the electrode and the hand
avoided direct electrode contact. IFC amperage was slowly
upregulated by an assisting person slightly above the thre-
shold where prickling sensation occurred, which corres-
ponded to a typical effective current density of as low as
100 µ A/cm2.

,fcM**
Figure 1. The IFC equipment.

Evaluation procedures

Based on the clinical features of the PASI (psoriasis area
and severity index) score [9] we developed a clinical study
score to allow for the measurement of PP severity. The
overall score is the sum of the following separately recor-
ded features: erythema, scaling, induration, fissures and
pustules (0 - absent, 1 = mild, 2 - moderate, 3 = severe,
4 - extremely severe). The maximum possible value was
20 for pustular psoriasis and 16 for PP without pustules. In
addition to these criteria, each patient was asked to eva-
luate pruritus, pain and success of the therapy by himself.
These criteria were assessed every four weeks. In addition,
photographs were taken. For inclusion into the study, a
minimum score of 6 resp. 8 (for pustular PP) was required
before therapy.

Outcome criteria

The primary outcome criteria was the clinical response,
documented in a decrease of the overall score by more
than 2 points. An early stopping of treatment (without
complete disappearance of PP) was defined as non-res-
ponse. The secondary outcome criteria were the subjective
criteria as documented by the patient and were used only
to validate the primary criteria.
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Statistical analysis and stopping rules

As outlined in the introduction, a control group could not
be formed in this study. For this group, a response rate of
18% (spontaneous remission rate) would be expected.
Without a control group, a sufficient distance of safety to
this null hypothesis has to be kept. Under the assumption
that only a response of at least 50% would justify the
application of the new therapy, it is reasonable to take a
response of PO = 50% as null hypothesis, thus creating
"quasi-controlled" conditions. A binomial test against this
"shifted" null hypothesis was used. In order to allow for a
sufficiently high treatment efficiency, the alternative hypo-
thesis was P1 = 80%.
The planned adaptive interim analysis [10| was performed
at the time when 12 patients had been treated for twelve
weeks. If p > 0.2, the trial would have to be stopped and
the conclusion of no effect would be taken. In order to
arrive at an overall significance level of a - 0.05, the
significance level for the interim analysis was a' = 0.0348.
Then the trial would have to be terminated and the results
be judged as a significant outcome (power - 0.56). The
power for not accepting the null hypothesis in the interim
analysis was > 0.90. If 0.0348 < p < 0.20, a new sample
size would have to be defined in order to arrive at a statis-
tically significant result.

Results

Patient and disease characteristics

Between October 1997 and March 1998 a total of
12 patients were included (8 men and 4 women). The
mean age was 48 (36-60) years. 11 patients suffered from
typical psoriasis vulgaris, three of them with deep fissures.
One patient was diagnosed with pustular psoriasis. 11
patients had, in addition to the palmar involvement, typical
psoriatic lesions on the trunk. All patients reported the
onset of their disease more than one year ago.
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Figure 3a and b. Patient #3 before and after 12 weeks of IFC
treatment.

Clinical response

At the end of the IFC treatment period, the overall score
decreased from 7.5 (day 0) to 3.0 (day 84)
We found a decrease of the median score for erythema as
well as for scaling from 3.0 points (day 0) to 1 point (day
84). The median score for induration was reduced from 2.0
points (day 0) to 1.0 point (day 84). The one patient with
pustular psoriasis also showed a decrease of pustules from
3.0 (day 0) to 1.0 (day 84).
11 of 12 patients were cured or markedly improved and
were considered to have demonstrated a clinical response
to the therapy. Since the interim analysis indicated a signi-
ficant result (p - 0.003), the trial was terminated thereaf-
ter. Estimated response rate was 90%, with a 95% confi-
dence interval of 62 to 99%.
The subjective criteria correlated well with the objective
criteria. The median of pruritus decreased from 2.0 points
(day 0) to 0 points (day 84).

that this is a design suitable only for special conditions. It
should not be done whenever a randomised clinical trial is
possible.
Besides that, the planned adaptive interim analysis allows
us - providing a large treatment effect exists - to control
the therapy results with only a small number of patients.
This was important for us for practical reasons because
only 12 IFC devices were available for this study.
The results we have found reveal a high therapeutic poten-
tial of IFC in palmar psoriasis. Clinical and statistical
significance was reached in an interim analysis after treat-
ment of only 12 patients. In the study protocol the res-
ponse of a patient was judged positive when the total score
was reduced at least by two points after 12 weeks of treat-
ment leading to a response rate of 90%. Even when using
the criterion of a 4 points reduction of the overall score, as
suggested by the median course, the response rate is still
about 70%.
The clinical significance of these results is further empha-
sised by the following facts: (1) IFC is effective in cases
where other therapies failed. Moreover, the time course of
the score profile suggests that the total treatment time
could eventually be reduced to 2 months. (2) No discom-
fort and side effects are associated with IFC treatment.
Thus, additional therapy cycles can be initiated, if neces-
sary. (3) A decrease of pruritus was reported by the
patients.
Possible therapeutic mechanisms of IFC might involve
activation of second messenger-dependent cell signalling
processes. Specifically it has been found that the messen-
ger cyclic AMP is upregulated in cells exposed to IFC at
10 and 100 Hz modulation i l l , 12] . Also the ratio
cAMP/cGMP is increased at these frequencies [12]. As
shown earlier, cAMP and cAMP/cGMP, both involved in
control of proliferation, are reduced in cells from psoriatic
areas [13, 14]. In addition, antipsoriatic effects of dibuty-
ryl-cAMP have been reported [ !3|,
This suggests that repeated stimulation of cAMP or of
cAMP/cGMP towards the normal skin values during the
therapy sessions might remove psoriatic hyperproliferation.
Whether or not this may explain the antipsoriatic action of
IFC, will depend on the results of further investigations
addressing other possible effective mechanisms, like
immunological processes, but also "supportive" effects of
IFC such as the stimulation of microcirculation which may
influence the therapeutic result.
For the future we plan to replicate the present results on
palmar psoriasis for other locations of psoriasis. In addi-
tion the combination of IFC with antipsoriatic treatments
like topical v i t amin-D derivates or vitamin-A wil l be
investigated. •
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Discussion

We have chosen this specific study design because it
allows a quasi controlled study when blinding is not pos-
sible. It requires, however, existing data on the healing
rate without intervention based on previous studies on the
natural history of the disease or on randomized clinical
trials with a placebo group. The reader should be aware
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