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Abstract
Scleroderma is an autoimmune disease of the
connective tissue characterized by fibrosis
and thickening of various tissues. It can be
limited to the skin or affect multiple organs,
and its course ranges from slowly to rapidly
progressive. Peniclllamine, glucocorticoids, and
other drugs are used to treat scleroderma, but
none of these treatments has a high degree of
efficacy. This article reviews several promising
natural treatments for scleroderma, including
para-aminobenzoic acid, vitamin E, vitamin D,
evening primrose oil, estriol, N-acetylcysteine,
bromelain, and an avocado/soybean extract.
(Altern Med Rev 2006;11 (3):188-195)

Introduction
Scleroderma (also called systemic sclerosis)
is an autoimmune disease of the connective tissue.
It is characterized by fibrosis in the skin and internal organs, resulting in thickening and hardening of
the involved areas. There are two main subtypes of
scleroderma: diffuse and limited. Diffuse scleroderma affects the skin and multiple organs and can be
rapidly progressive and fatal. Limited scleroderma
progresses more slowly. It often manifests as various
components of a clinical pattern called the CREST
syndrome (calcinosis cutis, Raynaud's phenomenon,
esophageal involvement, sclerodactyly, and telangiectasia) (Figure 1). The disease may also be confined
to the skin, without involvement of other organs, in
which case it is called morphea or linear scleroderma.
Medications used to treat scleroderma include penicillamine and other immunosuppressive agents, colchicine, and glucocorticoids. Table 1 illustrates the
scleroderma subtypes.

Dietary Factors
Pathological changes in the gastrointestinal tract in patients with scleroderma can result
in reduced colonic motility and prolonged transit
time, which may lead to a state of chronic colonic
pseudo-obstruction. In case reports, four patients
with scleroderma developed severe abdominal pain
after initiation of a high-fiber diet for the treatment of
constipation; three of these patients required hospitalization.' The authors of this report suggested that,
for patients with scleroderma, any increase in dietary
fiber intake should be undertaken cautiously and introduced gradually.

Environmental Factors
Scleroderma can be induced by exposure
to a number of different chemical agents, including
organic solvents, plastics, certain drugs, silica powder, and silicone. In patients with chemical-induced
scleroderma, eliminating the source of exposure (i.e.,
changing occupation, removing silicone breast implants) might favorably infiuence the course of the
disease. A detoxification (depuration) program aimed
at reducing the body burden of xenobiotic chemicals
could conceivably slow or reverse the disease process, since such treatment has been beneficial in the
treatment of other autoimmune diseases.^

PABA
Para-aminobenzoic acid (PABA) appears to
have an antifibrotic action, suggested by its beneficial effect in patients with Peyronie's disease and Dupuytren's contracture. Zarafonetis reported in 1948
Alan R. Gaby, MD - Private practice 17 years, speciaiizing in nutritional
medicine; past-president, American Hoiistic iVIedicai Association; contributing

editor,/4/femaf/Ve Medicine Review; author. Preventing and Reversing
Osteoporosis (Prima, 1994) and The Doctor's Guide to Vitamin B6
(Rodaie Press, 1984); co-autbor. The Patient's Booi< of Naturai Heaiing
(Prima, 1999); contributing medical editor. The Townsend

Letter

for

Doctors and Patients since 1985.
Correspondence address: 301 Dorwood Drive, Cariisle, PA 17013

Page 188

Alternative Medicine Review • Volume 11, Number 3 • 2006

Review

Scleroderma

that PABA, usually administered
Figure 1. CREST Syndrome
as potassium para-aminobenzoate
(KPAB), was an effective treatment for scleroderma. In patients
who received this treatment, the
skin gradually became softer and
Esophagitis (reflux as a result
Telangiectasia
thinner, with consequent increased
I
/ of poorly functioning muscles
(dilated capillaries
range of motion.^ In 1961, this same
in the face, hands,
X iin the esophagus)
investigator presented data on 104
or mouth)
consecutive patients treated with
12 g KPAB daily. Ninety-seven
patients (93.3%) showed moderateto-considerable improvement of the
involved skin. Some patients had a
complete remission; in those cases,
therapy was discontinued for up to
8.5 years without a recurrence. Most
patients, however, showed some
signs of residual activity and treatment was continued indefinitely."
Raynaud's
In 1988-1989, Zarafonetis
phenomenon
et al presented a retrospective analy(spasm of the
sis of 390 scleroderma patients who
i/
arterioles in
had received adequate treatment
the fingers,
with KPAB. "Adequate treatment"
toes, nose,
tongue, or ears)
was defined in the analysis as 12 or
12.5 g per day for three months to
20.6 years (average, 4.2 years). The
Calcinosis
rate of decline in pulmonary func(calcium deposits under
tion (vital capacity) was significantthe
skin of knees, elbows,
ly less in these patients than in those
or fingers appear as hard
who had been inadequately treated
whitish nodules)
or never treated with KPAB.^ In
addition, five-year (88.5% versus
69.8%) and 10-year (76.6% versus
56.6%) survival rates were signifiSclerodactyly
cantly higher in adequately treated
(thickening and tightness
patients than in those who had nevof skin on the fingers
er been treated.^
or toes makes them
While other investigators
look shiny and puffy)
have confirmed the effectiveness of
PABA or KPAB,'''* a double-blind
trial found that administration of
12 g KPAB daily for 48 weeks had no effect on the
skin lesions of scleroderma.'' However, the patients in
that study had longstanding disease (mean duration,
8.67 years), which may have been too advanced to
respond to KPAB.
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Table 1. Scleroderma Subtypes

Subtype

Characteristics

Diffuse

rapidly progressive

Limited

slowly progressive (may include calcinosis
cutis, Raynaud's phenomenon, esophageal
involvement, sclerodactyly, and
telangiectasia)

Localized to the skin

morphea, linear scleroderma

Although KPAB was well tolerated by most
scleroderma patients, this compound is not innocuous. Rare cases of hepatotoxicity and one death due
to toxic hepatitis have been reported in patients receiving large doses of PABA or KPAB. Fever or rash
may occur at doses greater than 12 g per day. Large
doses may also cause hypoglycemia; treatment should
therefore be interrupted during periods in which food
intake is inadequate.

Vitamin E
Oxidative stress was significantly increased
in patients with scleroderma compared with healthy
controls, suggesting that free-radical-induced oxidative injury occurs in scleroderma.'" Antioxidants such
as vitamin E might, therefore, be beneficial. Vitamin
E is also believed to stabilize lysosomal membranes,
potentially inhibiting events involved in the autoimmune process." In addition, vitamin E may have an
antifibrotic action, suggested by its beneficial effect
in patients with Peyronie's disease and Dupuytren's
contracture.
In case reports, vitamin E supplementation
resulted in improvements in the skin of scleroderma
patients, although non-dermatological aspects of the
disease did not improve.'^'^ Various components of
scleroderma, including morphea, calcinosis cutis,
and Raynaud's phenomenon, responded to vitamin
E. The dose of vitamin E in these reports ranged
from 200-1,200 IU per day. In some cases, vitamin E
was also applied topically. One patient successfully
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treated was a 45-year-old male with Raynaud's
phenomenon, probable early scleroderma, and ulceration and gangrene of the fingertips. He received 800
IU oral vitamin E daily and applied the vitamin (50
IU per mL) to the ulcerated fingers twice daily. The
ulcerations became less painful after two weeks and
healed almost completely within one month."'

Vitamin D
A 1940 report described three patients with
localized scleroderma who improved after treatment
with vitamin D2 at a dose of 10,000-12,500 IU per
day for 1-3 months." That report did not attract much
interest, possibly because of the potential for highdose vitamin D2 to cause toxic effects. More recently,
several studies have demonstrated the effectiveness
of orally administered 1,25-dihydroxycholecalciferol
(calcitriol), the biologically active form of vitamin D,
as a treatment for scleroderma. Calcitriol has several
actions that might be expected to slow or reverse the
disease process, including immunoregulatory effects
and inhibition of fibroblast growth and collagen synthesis.
A 35-year-old woman with a two-year history of localized scleroderma was given calcitriol for
six months. The initial dose was 0.25 meg per day for
one week, increased by 0.25 meg per day each week
until a dosage of 1.25 meg daily was reached in the
fifth week. Thereafter, 0.5 meg per day was given for
four months. After six months of treatment, the skin
lesions had almost completely resolved.'^
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Three patients with generalized morphea received 0.5-0.75 meg ealcitriol daily. After 3-7 months
of treatment, joint mobility improved and skin extensibility increased. No adverse effects were seen. The
improvement persisted after discontinuation of therapy during a 1- to 2-year follow-up period.'^
Seven children (ages 3-13 years) with linear
scleroderma received 0.25 meg ealcitriol daily for one
week; this was increased every week to a maximum
of 0.5-1.25 meg per day, depending on body surface
area and response to treatment. Dietary calcium intake was restricted to 600 mg daily. Five of seven
patients showed good-to-excellent improvement of
their lesions. One patient had a partial relapse after
19 months, but responded well to a second course of
therapy. No significant side effects were seen. The
authors suggested that ealcitriol be tried for at least
three months in children with linear scleroderma before introducing more aggressive therapy. If improvement is seen, this treatment may be continued for 6-9
months.^"
Eleven scleroderma patients were treated
with 0.25 meg ealcitriol daily during the first week;
ealcitriol was increased by 0.25 meg daily each week
until urinary or serum calcium levels became elevated. The mean final dose was 1.75 meg per day
and the maximum dose was 2.5 meg per day. After
treatment periods ranging from six months to three
years, signifieant improvements in skin thickness and
extensibility were observed. No serious side effects
were seen except for transient hypercalciuria (always
below 350 mg per day), which responded to a temporary reduction in the dosage.^'
Twenty patients with morphea were randomly
assigned to receive, in double-blind fashion, ealcitriol
(0.75 meg per day for six months, followed by 1.25
meg per day for three months) or plaeebo for nine
months. The severity of the skin condition deereased
19 percent in the caleitriol group and 29 pereent in
the plaeebo group (difference not signifieant).^^
Thus, most but not all clinical trials have
shown that ealcitriol treatment improves the skin
manifestations of seleroderma. However, in addition
to being expensive, ealcitriol ean eause hypercaleemia, hypercalciuria, and other side effects requiring
frequent monitoring with laboratory tests. While
caleitriol treatment would be worthwhile in selected

eases, vitamin D3 (cholecalciferol) might be a viable
alternative for many patients, even though it has not
been subjected to clinical trials. In addition to being
inexpensive and less toxie than vitamin D2, vitamin
D3 is 3.4-9.4 times as potent in humans as vitamin
D2.23 The vitamin D2 dosage range of 10,000-12,500
IU per day reported to be effective against seleroderma would eorrespond to approximately 1,100-3,700
IU of vitamin D3 daily. Studies in healthy humans
suggest that 4,000 IU vitamin D3 per day for 2-5
months is a safe level of intake.^"* Patients receiving
high-dose vitamin D3 for long periods of time and
those being treated with ealeitriol should be monitored for signs of toxicity.

Evening Primrose Oil
Evening primrose oil (EPO) eontains a high
eoneentration of gamma-linolenic acid (GLA), which
is a preeursor to prostaglandin El (PGEl). In patients
with Raynaud's phenomenon associated with seleroderma, intravenously administered PGEl increased
capillary blood fiow and appeared to promote ulcer
healing.^^ Beeause PGEl is unstable and must be administered intravenously, an effeetive orally aetive
alternative would be desirable.
Eour women with seleroderma of 5-13 years'
duration reeeived 1 g EPO three times daily for one
year. Pain in the hands and feet was reduced, ulcers healed, and skin texture and telangieetasia imTwenty-one patients with Raynaud's phenomenon (with or without seleroderma) reeeived, in
double-blind fashion (randomization not speeified),
6 g EPO per day, providing 540 mg GLA daily, or
placebo for eight weeks. The EPO group experienced
fewer attacks than the plaeebo group, and the difference reached statistieal significance at six and eight
weeks (p<0.03). Patients with Raynaud's phenomenon assoeiated with seleroderma appeared to be more
likely to improve with EPO, compared with patients
with Raynaud's disease and no evidence of a eonnective tissue disorder.^^
In a double-blind study, 25 patients with
scleroderma reeeived a plaeebo or a preparation containing EPO and fish oil for six months. The number
and duration of attaeks of Raynaud's phenomenon
deereased in both groups, but there was no signifieant
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difference between groups.^** The authors concluded
that EPO/fish oil did not improve vascular symptoms
in patients with scleroderma; however, the conclusion is open to question for two reasons. First, the
"placebo" in the study was sunflower oil, a source of
linoleic acid, which can be converted in vivo to GLA.
It is possible, therefore, that both EPO/fish oil and
the plaeebo were benefieial. Second, the EPO/fish oil
preparation also provided 30 mg lithium per day. Because lithium appears to interfere with essential fatty
acid metabolism,^^ it may have bloeked a benefieial
effeet of EPO/fish oil.
Although more definitive studies need to be
conducted, the available evidence suggests that EPO
may be beneficial in the treatment of seleroderma and
the associated Raynaud's phenomenon.

Estriol
Several lines of evidence led a group of investigators to consider estriol as a possible treatment for
scleroderma: the condition affeets women primarily,
it sometimes improves during pregnancy, urinary estriol levels rise during late pregnancy, and estriol has
a softening effect on the uterine eervix. Two women
(ages 48 and 59 years, respectively) with seleroderma
were treated with estriol for 10 months. Thefirstpatient reeeived 10 mg per week subeutaneously; the
seeond received 2 mg per day orally, followed by 1020 mg per week subeutaneously, after the oral dose
was diseontinued beeause of urtiearia. Skin softening
was noted on all involved areas in both patients, and
was accompanied by inereased mobility of large and
medium-sized joints, a lessening of cyanosis on fingers and extremities, and marked histologic improvement of affeeted skin.^"
Until more is known, it would seem reasonable to reserve estriol therapy for postmenopausal
women or for premenopausal women with evidence
of estrogen defieiency.

N-Acetylcysteine
Twenty patients with Raynaud's phenomenon seeondary to seleroderma reeeived a five-day
eontinuous infusion of N-aeetyleysteine during the
winter, starting with a loading dose of 150 mg per kg
body weight given over two hours, followed by 15
mg per kg body weight per hour for the remainder of
Page 192

the treatment period. During the ensuing eight weeks,
the frequency and severity of attaeks decreased significantly compared with baseline. Ofthe 17 patients
with digital isehemie uleers, eight experieneed complete healing. Side effects were eonsidered by the authors ofthe study to be minor and reversible.-"

S-Adenosylmethionine
Fifteen patients with seleroderma received
600 mg S-adenosylmethionine per day intravenously
for two months, followed by 400 mg three times per
day orally. After four months, 10 patients showed a
significant improvement in skin induration. In three
patients who underwent skin biopsy, a significant reduction in the thickness of the dermal layer was seen.
No improvement was seen in esophageal disease or in
Raynaud's phenomenon.^^

Bromelain
A 32-year-old woman with early biopsyproven scleroderma was treated with enterie-eoated
bromelain (Ananase), first 160 mg per day and later
80 mg per day. After three months, she was able to
close her hand 85 pereent, compared with 50 percent before treatment. Swallowing funetion, whieh
had been impaired for several years, also improved.
These improvements were maintained during a oneyear total treatment period.^^
The product used in this study is no longer
commereially available. Non-enterie-coated bromelain would presumably be partially inaetivated by
gastric enzymes after ingestion. While elinical experience suggests that currently available bromelain
produets do have biological activity, dosage comparisons with Ananase are diffieult.

Avocado/Soybean Extract
One practitioner has reported good results
using an unsaponifiable fraetion of avoeado/soybean
(ASU [Piascledine 300; Pharmaseience Laboratories,
Courbevoie, Franee]) in more than 100 patients with
extensive plaque-like morphea or linear scleroderma.
If treatment was initiated at an early stage of linear
scleroderma, then contractures, atrophy, and deformities of the extremities were avoided. The usual dose
of ASU was 300 mg daily for six months, but some
patients were treated for 1-2 years. In severe cases.
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Table 2. Alternative Treatments for Scleroderma
DOSAGE

RATIONALE

Use with caution

Decreased colonic motility

Para-aminobenzoic Acid
(PABA)

12 g/day KPABA (potassiumPABA)

Anti-fibrotic

Vitamin E

200-1,200 lU/day orally; topical
application

Antioxidant; anti-fibrotic

Vitamin D

0.25-1.25 meg/day calcitriol OR
1,000-4,000 lU/day D3
(not studied)

Immunoregulatory; inhibition
of fibroblast growth and
collagen synthesis

GLA (sources: biack
currant, borage, or evening
primrose oil)

540 mg/day GLA (evening primrose
oil used in the studies)

Converts to prostaglandin E1
to increase capillary flow and
decrease inflammation; especially for patients with concomitant Raynaud's phenomenon

Estriol

2 mg/day orally OR 10-20
mg/week subcutaneously

Mechanism unknown

N-acetylcysteine

IV infusion of 15-150 mg/kg/hour
for five days

Mechanism unknown

S-adenosylmethionine
(SAMe)

IV infusion of 600 mg/day followed
by 400 mg three times daily

Mechanism unknown

Bromeiain

80-160 mg/day enterically coated

Mechanism unknown

Avocado/Soybean Extract
(unsaponifiable)

300-600 mg/day

Mechanism unknown

Zinc/Copper

15-60 mg/day zinc; 1-4 mg/day
copper

Correct a deficiency

TREATMENT

600 mg per day was used. No side effects were observed.^''
The interpretation of this report is complicated by the fact that the patients were given procaine
penicillin before starting treatment with ASU. According to some researchers, an infectious agent may
play a role in the causation of scleroderma,^^ and the
disease has been reported to improve after treatment
with penicillin

Zinc/Copper
Markedly reduced zinc levels were found in
erythrocytes, platelets, and granulocytes of patients
with scleroderma.-'^ While the clinical significance
of these findings is not clear, loss of taste function
(suggestive of zinc deficiency) has been reported in
scleroderma patients during treatment with penicilThe interaction between penicillamine and
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zinc is complex;^^ the drug increases intestinal absorption, urinary excretion, and serum levels of zinc,
but might also promote zinc deficiency. Large doses
of zinc may increase penicillamine toxicity, possibly
because both compounds deplete copper. Long-term
zinc supplementation should normally be accompanied by a copper supplement (1-4 mg per day, depending on the zinc dose), in order to prevent zincinduced copper deficiency.''" If zinc and penicillamine
are used together, then the dose of copper should perhaps be somewhat larger.

Combining Treatments
All of the treatments described above have
been studied individually. Because some of them
probably have different mechanisms of action, combination therapy might be more effective than any
single treatment alone. In addition, as is often observed clinically with nutritional therapy, nutrients
used in combination may be effective at lower doses than when used individually. That possibility is
worth noting with respect to KPAB and vitamin D,
the adverse effects of which are dose-related. Nutrient dosages should be chosen with consideration of
the severity and rate of progression ofthe illness, and
should be adjusted according to clinical response and
tolerance.
Table 2 summarizes alternative treatment options for scleroderma.

1.
2.
3.
4.

5.

6.

7.
8.

9.

10.

Conclusion
Although a cure remains elusive, the treatments described in this article have the potential to
improve outcomes for patients suffering from scleroderma. In most instances, the improvements were
limited to the cutaneous manifestations of the disease. However, treatment with PABA appeared to
have a favorable influence on the internal pathology
as well, and also reduced long-term morbidity and
mortality. The improvement in swallowing function
that occurred in a patient treated with bromelain suggests that this treatment may also have a beneficial effect on internal organ involvement. Because of their
relative safety and low cost, further investigation is
warranted for the natural,remedies discussed in this
review.
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