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ABSTRACT

Background: The aim of these guidelines is to encourage dermatologists to use bath psoralen
plus ultraviolet A (PUVA), bathing suit PUVA and soak PUVA in the treatment of psoriasis vulgaris
and other conditions. Methods: Evidence was collected using searches of the PubMed, MEDLINE
and COCHRANE databases using the keywords “bath PUVA,” “soak PUVA,” “bathing suit PUVA”
and “turban PUVA.” Only publications in English were reviewed. Results: One hundred and
thirty-eight studies were evaluated, 57 of which fulfilled the criteria for inclusion. Conclusions: Both
bath PUVA and bathing suit PUVA are very effective and safe treatments for generalized stable
plaque psoriasis (strength of recommendation, A). Soak PUVA is very effective in the treatment of
both palmoplantar psoriasis and chronic palmoplantar eczema (strength of recommendation, A).
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INTRODUCTION

Psoralen plus ultraviolet A (PUVA)
photochemotherapy combines the use of psoralen
and long-wave ultraviolet A (UVA) radiation. Psoralen
bath plus UVA therapy is known as bath PUVA
therapy. Bath PUVA treatment for psoriasis was first
reported by Fischer and Alsins in 1976.1 It has since
been recognized as an important and effective tool for
treating psoriasis.*% Studies have shown that bath
PUVA is as effective as oral PUVA in the treatment
of psoriasis.”'? It also avoids the adverse effects
associated with oral PUVA therapy and is being
increasingly used in the treatment of psoriasis.[!
Concentrations of 8-methoxy psoralen ranging from
0.5 to 4.6 mg/L have been used.*% In India, where
bathtubs are not in vogue and water shortages are
perennial, bathing suit PUVA is an alternative,
and effective therapy in psoriasis. Turban PUVA is
yet another similar alternative useful in treating
conditions affecting the scalp. In cases where only
the hands and feet are affected, soak PUVA (basin
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PUVA) can be used. In all these treatment methods,
sunlight can also be used as a source of UVA rays.

These guidelines are intended to encourage the use
of bath PUVA, bathing suit PUVA and soak PUVA by
dermatologists in the treatment of psoriasis and other
conditions.

Definition

Bath PUVA therapy involves the immersion of the entire
body in psoralen solution followed by exposure to UVA.
In bathing suit PUVA, a suit made of absorbent material
is soaked in a psoralen solution. The patient wears the
suit for a fixed duration and is then exposed to UVA
rays. In soak PUVA, the affected part (hand or foot) is
immersed in psoralen solution for a fixed duration and
then exposed to UVA rays in a UVA hand and foot unit.

Rationale
The rationale of topical PUVA therapy (bath PUVA,
bathing suit, soak PUVA) is to induce a controlled
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phototoxic reaction without the systemic side effects
associated with oral PUVA therapy.

Mechanism of action of PUVA in psoriasis

The phototherapeutic effects of PUVA result from
photochemical reactions. In molecules in their normal
ground state, electrons have a specific distribution in
the space around the atomic nuclei. When a molecule in
this ground state absorbs the energy of a UV photon, the
molecule shifts to a higher energy excited state called the
singlet excited state, which exists for a few nanoseconds.
The molecule may then return to the ground state or
it may form a photoproduct. An important example is
the formation of covalent adducts between psoralen
and DNA. First, the psoralen molecule enters the cell
nucleus and intercalates between the stacked nucleic
acid bases. When the skin is exposed to ultraviolet A
rays, the psoralen molecule absorbs a photon and gets
excited. The excited-state psoralen covalently binds
to the pyrimidine base forming a photo - adduct. This
photo-adduct absorbs another UVA photon and links to
a pyrimidine base on the complementary DNA strand,
forming a DNA-psoralen crosslink. These crosslinks are
toxic to cells and are important for the effect of PUVA
in psoriasis.*? PUVA therapy has also been shown to
downregulate the Th1/Th17 pro-inflammatory axis and
upregulate the counter-regulatory Th2 pathway, leading
to clinical improvement.*!

METHODS

Searches of the PubMed, MEDLINE and the
COCHRANE databases for the years 1978 to 2015 were
carried out using the keywords “bath PUVA,” “soak
PUVA,” “bathing suit PUVA” and “turban PUVA”. Only
publications in English were reviewed. The available
evidence was evaluated using guidelines suggested
by the British Association of Dermatologists.' The
methodology of each study selected was assessed as per
the National Institute of Clinical Excellence Technical
Manual and graded as “++,” “+” or “—,” based on
the extent to which potential biases were minimized.
Thereafter, a grade of recommendation was assigned as
follows: Grade A, at least one meta-analysis, systematic
review, or randomized controlled trial rated as 1++,
and directly applicable to the target population, or a
systematic review of randomized controlled trials or
a body of evidence consisting principally of studies
rated as 1+, directly applicable to the target population
and demonstrating overall consistency of results;
Grade B, a body of evidence including studies rated
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as 2++, directly applicable to the target population
and demonstrating overall consistency of results, or
extrapolated evidence from studies rated as 1++ or
1+; Grade C, a body of evidence including studies
rated as 2+, directly applicable to the target population
and demonstrating overall consistency of results,
or extrapolated evidence from studies rated as 2++:
Grade D, evidence level 3 or 4, or extrapolated evidence
from studies rated as 2+, or formal consensus.!"*

Facilities required and procedure

Bath PUVA

A separate room with non-skid tiles and a bathtub with
markings for 50, 65, 80 and 100 litres are needed, as
also a geyser to provide warm water especially during
the rainy season and winter.

The bathtub is filled with 100 litres of warm water using
separate taps for hot and cold water. Next, 37.5 ml of 1%
8-methoxypsoralen is added to obtain a concentration of
3.75 mg/L. A lower concentration of 2.6 mg/L can also be
used.!"! The patient then soaks their body for 10 minutes
in the supine position and 10 min in the prone position.
The whole body is immersed to ensure maximum
coverage, avoiding splashing the face and eyes with the
solution. The patient may also gently agitate the water
while soaking. After 20 minutes of soaking, the patient
comes out of the tub, gently pats the skin dry and is then
immediately exposed to UVA in a whole-body UVA
phototherapy chamber. The eyes should be protected
with UVA-protective goggles and men need to cover
their genitalia with dark undergarments. The bathtub
used should be cleaned with liquid soap and rinsed
thoroughly before another patient uses it.

The treatment is given 3 times a week. Clearance is
usually seen with 12-15 treatments. After clearance,
the patient is generally given maintenance treatments
for another 2-3 months, twice weekly for the first
month and then once weekly. However, if the patient
cannot attend maintenance therapy sessions, treatment
can be stopped after clearance.

Ultraviolet A chamber

A whole-body UVA chamber is used. Measuring the
output of the phototherapy chamber is important, as
this ensures that patients receive the doses required
for optimal outcomes. Inbuilt dosimetry has been
found to be unreliable.’ It is better to check the
output of the chambers manually. The photometer
should be calibrated at least once a year. The output of
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the chamber should also be checked when old tubes
are replaced with new ones. It is better not to put two
new tubes together because that part of the chamber
would then emit more light.

Ultraviolet A protocol

The starting dose of UVA is between 1 and 2 J/cm?
with increments of 0.5 J/cm? at each treatment session,
provided there is no erythema. Erythema is the
limiting factor with regard to the UVA dose that can be
given at each treatment.Though phototoxicity testing
to establish the minimal phototoxic dose is ideal, it is
difficult to assess on Indian skin. Hence, the UVA dose
may be based on skin type instead [Table 1].

Post-bath PUVA care

Post-treatment bathing is not required as cutaneous
absorption and binding dynamics suggest that no free
psoralen remains on the skin surface. However, the
exposed parts of the body should be protected from
sunlight.['?!

Bathing suit PUVA
A plastic bucket, a bathing suit made up of water
absorbing material (flannel) and a rain coat is required.

Two liters of water are taken in a bucket and 1 ml of 1%
8-methoxypsoralen added to obtain a concentration of
3.75 mg/L. A bathing suit of flannel material (stitched to
suit the patient) is dipped in this solution for 5 minutes,
then taken out and gently squeezed to remove excess
solution. The patient wears this suit for 15 minutes
with a raincoat over it to prevent evaporation of the
solution and is then immediately exposed to UVA in
a whole-body phototherapy chamber. The starting
dose of UVA is usually 1-2 J/cm? with increments
of 0.5 J/cm?. A total of 15-20 treatments are usually
required for clearing psoriasis.

Bathing suit PUVA can also be carried out at home
with sunlight as the UVA source. The duration of
sun exposure needed varies from place to place.

Table 1: Starting dose of UVA in relation to skin type

Skin type UVA dose J/icm?
I 0.5

I 1

1 1.5

v 2

\Y 25

VI 3

UVA: Ultraviolet A, J: Joule
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The ideal time for sun exposure is 9.15-11.15 am or
2.30-3.30 pm, when ultraviolet B and infrared radiation
are minimum.""® While sunlight is the cheapest and the
most easily available source of ultraviolet radiation,
disadvantages include its variation with time, place and
season, lack of privacy and atmospheric conditions.
The lack of privacy can be overcome with ‘clothes-on
PUVA,;U1 wherein a plain woven, cream-colored
lightweight cotton gown (2 x 2 cotton blouse cloth) is
worn during sun exposure, and the time of exposure
increased by a factor of 3.33.

Soak PUVA

The affected parts (hands and/or feet) are soaked in a
3.75 mg/L solution of 8-methoxypsoralen (prepared as
above) in a small plastic tub or a basin for 20 minutes
and then patted dry. After another 30 minutes, the part
is exposed to UVA in a hand and foot unit. Treatments
are repeated 3—4 times/week, with an initial UVA dose
of 1-2 J/cm? and increments of 0.5 J/cm?.1®!

If sunlight is used as the UVA source, the exposure
time is 4-5 minutes initially with 1-minute increments
every week up to a maximum of 30 minutes.

Turban PUVA

An absorbent cotton cloth is soaked for 30 seconds in
a 3.75 mg/L solution of 8-methoxypsoralen (prepared
as above), gently squeezed to remove excess water
and wrapped around the head for 5 minutes. This is
repeated 4 times (i.e., a total of 20 minutes) and the
area is then exposed to UVA or sunlight.

If sunlight is used as the source of UVA, exposure
starts with 5 minutes, increased by 1 minute
with each exposure up to a maximum of
15 minutes. The treatment is given 3-4 times/week
for 10-12 weeks.!'921

Patient education

Before starting therapy, the procedure involved
should be explained to the patient, Powerpoint slides
and pre- and post-treatment photographs may be
used where possible. Potential side effects including
phototoxic reactions should be discussed and the need
to adhere to the treatment regimen emphasised.

Indications

Bathwater PUVA [Table 2]

Psoriasis

Several studies have clearly demonstrated the

effectiveness of bath PUVA in psoriasis. In one
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Table 2: Indications for bath PUVA

Indications Study methodology Number of patients Strength of recommendation

Psoriasis Randomized, open, prospectivel® 74 A
Randomized comparisoni?? 34
Randomized comparison!™®! 34
Prospectivel?® 209
Randomized half-side comparison(? 15

Scleroderma Retrospective?? 28 D
Case seriesi?® 17
Case series?” 4
Case report?® 1

Mycosis fungoides Prospective study?® 26 D
Prospective study!® 13
Prospective study®” 19
Retrospective study®" 28

Urticaria pigmentosa Case seriesi®? 5 D
Retrospective study®? 4

Lichen planus Case seriesl® 19 D
Case seriesB 4

Prurigo nodularis Prospective studyf®®! 22 D
Case seriesi® 15

Subacute prurigo Randomized controlled trial®” 33 B

PUVA: Psoralen plus ultraviolet A

randomized study involving 74 patients, the
median psoriasis area and severity index (PASI)
score improved by 73.8% in 6 weeks in the bath
PUVA group compared to 62% in the oral PUVA
group.” Another study with 34 patients showed a
significantly higher reduction in the PASI score with
bath PUVA than in the narrow-band ultraviolet B
group (85.4% vs. 58.7%).1?* In yet another randomized
study, bath PUVA was shown to be as effective as, or
more effective than, oral PUVA and required <50%
of the total UVA dose of the latter."™ A prospective
study involving 209 patients with psoriasis
demonstrated good response in 93.3% of patients on
bath PUVA.1? However, one randomized half-side
comparative study between bath PUVA and narrow
band-ultraviolet B found the latter to be more efficient
and better tolerated.**

Scleroderma

A retrospective study of 28 patients with localized
scleroderma treated with bath PUVA showed complete
remission in 11, partial softening and regression in 14,
and no effect in 3 patients.*! Another study noted good
improvement in induration in 13 out of 17 consecutive
patients evaluated.?® Three cases of progressive
systemic sclerosis and one of generalized morphea
improving with 3-8 weeks of bath PUVA.?” and a
case of disseminated scleroderma showing marked
improvement though requiring high cumulative UVA
doses have also been reported.*®

Mycosis fungoides

In a prospective study of 26 patients (14 with
folliculotropic mycosis fungoides and 12 with narrow
band-ultraviolet B-refractory early-stage mycosis
fungoides), complete clinical response was achieved
in 62% of patients after an average of 33 weeks and
a cumulative radiation dose of 158 J/cm?2.1?8! Further,
a study of 13 patients with mycosis fungoides
showed bath PUVA therapy decreasing infiltrating
CCR4-expressing tumor cells and regulatory T-cells
in mycosis fungoides lesions, though systemic
immunosuppression was not induced.* Complete
or almost complete healing was noted with bath
PUVA in all 3 patients with parapsoriasis en plaques,
all 7 with mycosis fungoides stage II and in 4 of 5 with
mycosis fungoides stage III in another study. However,
one patient with Sezary syndrome and another with
erythrodermic mycosis fungoides were reported to
have responded with severe phototoxic reactions."
A retrospective study of childhood mycosis fungoides
noted favorable response rates with both bath PUVA
and narrow band-ultraviolet B, but remissions
appeared to be longer with bath PUVA.*!

Urticaria pigmentosa

All 5 patients of urticaria pigmentosa on bath PUVA
in one series showed good results with respect to
whealing, itching and dermographism; in one of them
the lesions disappeared completely.’? However a
later retrospective study of urticaria pigmentosa and
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mastocytosis failed to find any therapeutic effect with
bath PUVA in any of the 4 patients included.?*

Lichen planus

Out of 19 patients with lichen planus in one study,
all 16 with widespread papular lesions healed
completely with bath PUVA. The hypertrophic variant
was noted to be more resistant to treatment with
2 out of 3 recovering completely, and one with a good
response.? Others have also shown good results with
bath PUVA in long-standing cases of lichen planus.?*

Prurigo nodularis

Bath PUVA produced good healing of prurigo nodularis
in a prospective trial of 22 patients. Adding 308 nm
excimer ultraviolet B sped up the healing process and
reduced the PUVA dose by 30% in this study.®® Other
investigators found good to excellent results in 13 out
of 15 patients studied, in reaching the maintenance
phase of treatment with bath PUVA.!%!

Subacute prurigo

A randomized, controlled, three-arm study with
33 patients showed significantly higher reductions
in clinical signs with bath PUVA and medium dose
ultraviolet A 1 than with narrow band-ultraviolet B
treatment.”!

Hidradenitis suppurativa

A retrospective study of 13 patients with hidradenitis
suppurativa treated with bath PUVA found 5 patients
to have achieved clearing or near-clearing at the end
of the course; in 4 of them, the response was sustained
at 3 months’ follow-up. Four patients showed no or
minimal” improvement.?

Guidelines for bathwater PUVA

Graft-versus-host disease

Two cases of severe cutaneous sclerodermic
chronic graft-versus-host disease (GVHD)
following allogeneic stem cell transplantation
responding well to bath PUVA have been reported,
with cumulative doses of about 90 J/cm? of UVA
having been used.! A retrospective study of
chronic graft-versus-host disease noted that bath
PUVA alone or in combination with isotretinoin
may resolve or improve graft-versus-host disease-
associated sclerosis.®*!! In another study 3 out
of 6 patients suffering from severe chronic
graft-versus-host disease of the skin who did
not respond to immunosuppressive therapy or
relapsed after reduction of corticosteroids showed
complete remission.*? Four pediatric patients with
drug-resistant cutaneous graft-versus-host disease
treated successfully with bath PUVA have also
been reported.“*

Other indications

Bath PUVA has also been reported to be useful in
lymphomatoid papulosis, eosinophilic fasciitis,
keratosis lichenoides chronica, disseminated pagetoid
reticulosis, generalized granuloma annulare, lichen
amyloidosis, scleredema, aquagenic pruritus and
childhood vitiligo.[*54

Bathing suit PUVA

Psoriasis

A randomized controlled study with 24 Indian
patients of stable plaque-type psoriasis involving
more than 20% of the body surface found good
improvement in 75% of the patients using bathing
suit PUVA.B3

Table 3: Indications for soak PUVA

Indications Study methodology Number of patients Strength of recommendation
Palmoplantar psoriasis Randomized half-sided comparison(®8! 8 A
Randomized half-sided comparison(®] 8
Retrospectivel®® 41
Retrospective® 11
Case series® 10
Chronic palmoplantar eczema Randomized comparison!®! 48 A
Randomized comparison!® 158
Randomized half-side comparison®”! 11
Randomized comparison!®® 29
Case series/® 28
Retrospectivels® 38
Palmoplantar pustulosis Case series!®55 18 D
Lymphomatoid papulosis Case report®” 1 D
Twenty-nail dystrophy Case report®® 1 D
Congenital palmoplantar keratoderma Case report® 1 D

PUVA: Psoralen plus ultraviolet A
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Soak PUVA
Soak PUVA is indicated primarily in palmoplantar
dermatoses [Table 3].

Turban PUVA
Turban PUVA therapy is mainly used in the treatment
of alopecia areata [Table 4].

Contraindication
Generalized unstable psoriasis.

Special groups

Children

Bucket PUVA

This option is useful in children, in whom oral
psoralens are best avoided. A plastic bucket of
appropriate size with markings for litres may be used
instead of a bathtub. If such a bucket is not available,
markings can be made on the outer side of any bucket.
The child is placed in the bucket and water poured
till a suitable level. The child is then removed and
the amount of water required recorded. Before each
phototherapy session, water is filled up to the required
level in the bucket and 8-methoxy psoralen solution
added as described above. The water can be agitated
using a long stick to avoid the solution coming in
contact with the forearms and hand of the person
preparing the solution. The child is first placed in the
bath as advised for bath PUVA and then exposed to
UVA. Alternatively, treatment may be carried out when
the child returns from school with sunlight as the
UVA source, provided there is adequate light. (Dr. C R
Srinivas, personal communication).

Adverse effects

e Skin phototoxicity: The most common adverse
effect is phototoxic erythema, and this is more
common during the first five treatments."*72 It
is recommended that adequate photoprotective
measures be taken by patients both during the
course of treatment and up to a week after the
course is completed

*  Pruritus: The incidence of pruritus following

Table 4: Indications for turban PUVA

Indication Study Number of Strength of
methodology patients recommendation

Alopecia Case series!"” 20 D

areata Case seriesi?” 9

Chronic GVHD  Case report!™ 1 D

alopecia

GVHD: Graft-versus-host disease, PUVA: Psoralen plus ultraviolet A

Guidelines for bathwater PUVA

bath PUVA is about 10-40%™

e Folliculitis™

*  Pigmentation!”

. Contact and photocontact dermatitis: Rare, but
have been reported with bath PUVA"¥

e Skin cancer: Bath PUVA is as carcinogenic as
oral PUVA. It is therefore recommended, as
for oral PUVA, to keep bath PUVA treatments
to a minimum." There are no Indian data on
how many bath PUVA treatments a patient can
receive. A combined analysis of two cohort
studies (944 patients treated with bath PUVA)
found no increase in the risk of squamous
cell carcinoma after a mean follow-up of
14.7 years (standardized incidence ratio 1.1,
95% confidence interval: 0.2-3.2), suggesting
that bath PUVA is possibly safer than
conventional PUVA!

* Eye phototoxicity: There is no published
evidence of an increased incidence of cataract
development in humans following bath PUVA
treatment. It has been shown that higher PASI
scores are associated with higher plasma levels
of psoralen.” In the UK, UVA protective
glasses are advised on the day of treatment for
patients with psoriasis involving more than
30% of the body surface area. We do not advise
eye protection after bath PUVA in Indian
patients.

Advantages and disadvantages

Bath PUVA

Advantages

J There are no associated systemic side effects,
unlike with oral PUVA

e The total ultraviolet A dose required for bath
PUVA is 3-6 times lower than oral PUVA."4

Disadvantages

. The time for each session is longer; some
extra space is required and additional staff are
needed to supervise bathing and to clean the
tub between patients

*  Exposure to UVA needs to be done immediately
after soaking in the psoralen solution as
photosensitivity declines rapidly.””

Bath PUVA is rarely used in the United States due to
the high cost of establishing an efficient bath PUVA
unit, and since their Food and Drug Administration has
not approved bath PUVA with trimethylpsoralen.®
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Bathing suit PUVA

Advantages

e This method requires only 2 litres of water and
1 ml of psoralen solution per treatment

*  Therapy can be carried out at home with
sunlight as the UVA source.

Disadvantages

e The entire body surface may not come in
contact with the bathing suit

* The concentration of psoralen may not be
uniform in the bathing suit.
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