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Abstract: Systemic sclerosis (SSc) is a rare disease characterized by autoimmune pathogenesis,
alterations to the vascular system, and fibrosis of the skin and internal organs. Digital ulcers
(DUs) are common in SSc patients, and represent a major burden for the patients. The manage-
ment of DUs in systemic sclerosis is difficult, because it needs a multimodal therapeutic
approach, as local treatment alone is usually insufficient and also systemic treatment with
vasoactive drugs and modification of the lifestyle are usually required for healing of the wounds.
In this review, we describe the optimal management of DUs according to recent literature and our
clinical practice for systemic and local treatment of chronic digital wounds in SSc patients.
Keywords: systemic sclerosis, wound, digital ulcers, dressings

Introduction

Systemic sclerosis (SSc) is a rare connective-tissue disease characterized by auto-
immune pathogenesis, alterations to the vascular system, and fibrosis of the skin
and internal organs.' It is estimated that about 30% of SSc patients develop digital
ulcers (DUs) yearly and up to 50% of subjects develop this complication during the
natural course of the disease.”> DUs represent a major burden, as they are severely
painful, difficult to heal, and lead to substantial functional disability and poor
outcomes. Moreover, DUs are often associated with scarring and acroosteolysis
and infection, and in severe cases may progress to gangrene, requiring amputation.”

The pathogenesis of DUs is complex and strictly related both to the vasocon-
striction associated with Raynaud’s phenomenon, which reduces tissue
oxygenation,” and to skin thickening on the hands, which may increase the risk
of microtrauma and local injuries.

DUs may have different aspects in SSc patients (Figure 1), and their pathogen-
esis may involve several different mechanisms that interfere with one another. For
these reasons, treatment of these wounds is complex, requires a global approach to
the patient, and includes modification of the patient’s lifestyle and pharmacological
and nonpharmacological approaches.

The aim of the treatment is on one hand to favor healing of existing DUs and on
the other to prevent the appearance of new DUs.

Lifestyle modification
The incidence of scleroderma DU, is strictly associated with peripheral oxygena-
tion and the intensity of Raynaud’s phenomenon, which may change according to
lifestyle modifications.®

Avoidance of cold remains one the most effective lifestyle modifications to be
suggested to patients, and it is crucial that SSc patients take all possible measures to
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Figure | Different aspects of DUs in patients with SSc.Notes: (A) Subungual wound in a patient with diffuse cutaneous SSc. (B) Digital lesion of the fingertip in a patient with
limited cutaneous SSc. (C) Subungual ulcer in a patient with SSc without skin involvement. (D) Digital ulcer due to subcutaneous calcinosis of the fingertip. Removal of the

calcium deposit is fundamental for the healing of the wound.
Abbreviations: SSc, systemic sclerosis; DUs, digital ulcers.

avoid or at least minimize exposure to cold. Patients
should be advised to wear multiple layers of clothes,
wear gloves, rub the hands in warm water, and avoid
rapidly shifting temperatures.

Since even a stressful environment can contribute to
the worsening of microangiopathy, patients should learn to
deal with stress, avoiding stressful situations when possi-
ble. It is also important to avoid activities that cause
recurrent digital trauma.” Raynaud’s phenomenon triggers,
such as excessive caffeine intake, should be avoided too.”

One of the most important lifestyle modifications that
should be suggested strongly to patient is total smoking
cessation, as smoking heavily worsens microvascular
involvement. In addition, as smoking is associated with a
higher risk of DUs,* all available support to aid smoking
cessation should be given to patients.’ Particular guidance
should also be given for personal hygiene, as in many SSc-
related DUs fecal pathogens may be isolated.'”

Although no clear evidence of the effects of medications
have been reported in the literature, drugs that promote
vasoconstriction and worsen Raynaud’s phenomenon, such
as B-blockers,” migraine medications like sumatriptan and
ergotamine 6, and drugs that increase sympathetic nervous
system activity like ephedrine, pseudoephedrine, or adrenalin
(eg, nasal decongestionants)'' may have a role in the patho-
genesis of SSc DUs and should be stopped if possible.

There is no clear evidence to support the use of comple-
mentary forms of therapy, including biofeedback, acupunc-
ture, laser therapy, and herbal agents in the management of
Raynaud’s phenomenon and DUs in SSc patients.'?

Systemic therapy

The systemic approach to the treatment of DUSs first requires
general measures, such as adequate opiate-based analgesia in
the short term, useful also to prevent pain-induced
vasoconstriction,'® and antibiotics in cases of infection.'*

The pharmacological treatment of SSc-related DUs is
manly based on vasoactive therapies: one drug or combi-
nations (Table 1). Despite different treatments having benn
proposed for the treatment of these wounds and to prevent
the development of new lesions, no clear indications have
been reported in current guidelines for the management of
SSc,'*1® and therapy should always be tailored according
to the characteristics of patients and the disease.

The use of immunosuppressants, commonly prescribed
for other internal organ involvement, for the treatment of
SSc DUs is still under review.'” Although immunosup-
pressants may have a positive impact on disease activity
and consequently on DU improvement, SSc DUs are often
infected and a possible increase in infectious risk has to be
carefully weighed, as when a severe local infection occurs,
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Table | Vasodilators that may be useful in the treatment of SSc DUs

Class Main drugs

Pharmacological effect

Prostanoids lloprost Treprostinil

PDES inhibitors | Sildenafil Tadalafil

ERAs Bosentan

CCBs Nifedipine Amlodipine

of vasoconstriction

Analogues of prostacyclin — dilation of arterioles and venules, inhibition of platelet aggregation,
activation of fibrinolysis, blocking of leukocyte migration, reduction of oxygen-reactive species release
Inhibition of PDE5 — inhibition of cyclic guanosine monophosphate degradation — increase of
endogenous nitric oxide levels

Inhibition of both endothelin | receptors (ETp and ETg) — inhibition of endothelin-mediated vascular
constriction and hyperplasia

Prevention or reduction of calcium channels opening — decrease in intracellular calcium — inhibition

Abbreviations: SSc, systemic sclerosis; DUs, digital ulcers; PDES, phosphodiesterase; ERA, endothelin-receptor antagonists; CCBs, calcium-channel blockers.

immunosuppressive drugs may be temporarily stopped to
promote the healing of the DUs.

Prostanoids

Prostanoids, stable synthetic analogues of prostacyclin, are
potent vasodilators and may interfere with several patho-
genic mechanisms of SSc DUs, such as platelet aggrega-
tion and vascular smooth muscle—cell proliferation,
reducing the release of oxygen-reactive species and the
expression of adhesion molecules, activating fibrinolysis,
and blocking leukocyte migration. Prostanoids are typi-
cally administered intravenously (IV), even if oral admin-
istration may be possible.

In the first half of the 1990s, two randomized con-
trolled trials (RCTs) evaluated iloprost IV at the dosage
of 0.5-2.0 ng/kg/min over 6 hours for 5 days consecu-
tively, and found that it was significantly more efficacious
than placebo in healing DUs in SSc patients. For example,
in one of these studies, conducted on 126 patients, after 3
weeks of treatment DU healing >50% in 14.6% more
patients who received iloprost than placebo was already
noticeable.'®'?

Over the years, several prostanoids have been studied
in SSc, sometimes with conflicting results. In a recent
RCT on 147 patients, oral treprostinil was associated
with small and statistically insignificant reductions in net
ulcer burden in comparison to placebo. In addition to the
absence of effects on ulcer healing or prevention, there
were only small, inconsistent effects on Raynaud's phe-
nomenon, global assessment, hand function, and quality-
of-life measures.”’A retrospective study on 51 patients
highlighted instead how the number of DUs, which had
decreased during oral treprostinil exposure, was signifi-
cantly increased in the year after drug withdrawal.?!

In 2013, a meta-analysis of eleven RCTs on iloprost IV
and oral beraprost, cicaprost, iloprost, and treprostinil

reconfirmed that prostanoids determine the healing of
DUs in SSc, revealing that iloprost IV had the greatest
effect. Moreover, iloprost IV also showed efficacy in
reduction of onset of new DUs, while oral prostanoids
were not associated with a similar preventive effect®
Further studies are required to confirm the potential bene-
ficial effect of iloprost IV in DU prevention. However, a
recent study in a real-life setting showed that iloprost IV
was effective in healing and prevention of SSc DUs over
with
tolerability.> Unfortunately, iloprost and other prostanoids

10 years' follow-up, satisfactory safety and
have a short half-life and pharmacological effect,** and
cyclical repetitions of therapy are needed.?

On the basis of these results, European League Against
Rheumatism (EULAR) guidelines state that iloprost IV
(0.5-2 ng/kg/min 6-8 hours per day for 3—5 consecutive
days) should be considered in the treatment of DUs in SSc
patients (strength of recommendation: A).*® Regarding
dosage, there is evidence that low-dose (0.5 ng/kg/min)
and high-dose (2 ng/kg/min) iloprost have substantially the
same effectiveness in long-term treatment.?” Multiple stu-
dies have shown that administration of a mean iloprost
dose of 1 ng/kg/min results in well-tolerated therapy with-
out losing clinical efficacy.>**>*7 As the results of the
medical literature are not homogeneous, iloprost adminis-
tration dose has to be tailored in accordance with the
patient’s individual tolerability.

Selexipag, an oral selective IP prostacyclin—receptor
agonist, has demonstrated positive effects on pulmonary
arterial hypertension (PAH) in both patients with and with-

out connective tissue disease,”>*’

and may have direct
activity on SSc patients’ fibroblasts.*® Recently, selexipag
was tested in an RCT of 74 patients with SSc, and no
significant differences were identified on Raynaud’s phe-
nomenon number or duration of attacks. At baseline, DUs

were present in eight and three patients in the placebo and
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selexipag groups, respectively. Only five healed in the
placebo group, whereas all three DUs healed in selexi-
pag-treated patients. Of note, the main limitations of this
trial were the design of the study, very short titration
period, and small number of patients enrolled.

Side effects are possible with both IV and oral admin-
istration, including systemic hypotension, headache, dizzi-
ness, flushing, gastrointestinal disturbance, jaw pain, and
myalgia. Potential ischemic cardiac risk has been linked to
prostanoids, probably due to a “stealing” vascular event,
which is why this therapy is contraindicated in patients at
high cardiovascular risk.*!

Some patients, particularly those with puffy fingers,
may experience the onset of painful digital swelling due
to worsening of the edema. There is instead evidence that
iloprost is better tolerated in SSc patients in the fibrotic or
atrophic stage, where side effects can be managed well by
reducing or modulating the infusion rate. Concomitant
treatment with nifedipine could contribute to the vasodilat-
ing effect, thus fostering the worsening of the edema.
Therefore, it is advisable to stop therapy temporarily
with nifedipine when iloprost is used. Moreover, a pre-
treatment approach, eg, an antiemetic drug, may help in
reducing or better controlling adverse effects.'

Phosphodiesterase type 5 inhibitors

Phosphodiesterase (PDE) 5 inhibitors inhibit degradation
and thus increase the bioavailability of cyclic guanosine
monophosphate. This leads to increased endogenous nitric

32 Several

oxide levels, with subsequent vasodilation.
PDES5 inhibitors have been proposed in the treatment of
SSc-associated vasculopathy, and in the literature three
uncontrolled pilot studies have highlighted the beneficial
effect of sildenafil on DU healing and its safety.*> >

A meta-analysis of three RCTs investigated various
selective PDE5 inhibitors:sildenafil 50 mg twice a day,’®
modified-release sildenafil 100 mg/day increased up to 200
mg/day,®’ and tadalafil 20 mg on alternate days.*® A total of
85 SSc patients were treated, and the results indicated that
PDES inhibitors improved DU healing. Although the three
RCTs were individually underpowered to detect a statisti-
cally significant benefit, the pooled effect showed a definite
benefit of PDES5 inhibitors for both DU healing (RR 3.28,
P=0.01) and DU improvement (RR 4.29, P=0.002).>*

The SEDUCE study, recently published, was expressly
designed to evaluate the effects of sildenafil (20 mg three
times daily for 12 weeks) on DUs in 83 SSc patients. This

work revealed that the mean number of DUs per patient was

significantly lower in the sildenafil group than the placebo
group at weeks 8 (1.23£1.61 vs 1.79+2.40, P=0.04) and 12
(0.86%1.62 vs 1.5142.68, P=0.01), resulting from a greater
healing rate in the sildenafil group (P=0.01 at week 8 and
P=0.03 at week 12). However, time to DU healing (the
primary end point of the study) was not reduced, which the
authors attributed to a number of factors, including the unex-
pectedly high rate of DU healing in the placebo group.®®

On the basis of all these data, EULAR guidelines state
that PDES inhibitors should be considered in the treatment
of DUs in SSc patients (strength of recommendation: A).?
Regarding prevention of new DUs, in the literature there
are some positive data on tadalafil,*® but this issue needs to
be clarified in further studies.

Most common side effects include headache, myalgia,
nonpainful erections, allergic reactions, chest pain, palpi-
tations, and facial edema.??

Endothelin-receptor antagonists

Endothelin 1 is a well-known potent vasoconstrictor that
also has a marked proliferative effect on smooth-muscle
cells and fibroblasts, acting via two receptors (ET, and
ETg). In general, ET, and ETg, found on smooth-muscle
cells, promote vasoconstriction and hyperplasia, whereas
ETp, which is also found on endothelial cells, promotes
vasodilation.'* There is evidence that plasma levels of
endothelin 1 in SSc patients with DUs are higher than
patients without DUs.** Bosentan is a dual ERA widely
used in SSc for the management of both PAH and DUs.

Two high-quality RCTs (RAPIDS-1 and RAPIDS-2)
evaluated the effect of bosentan given orally at 62.5 mg
twice a day for 4 weeks followed by 125 mg twice a day
on DUs in 310 SSc patients.

The RAPIDS-1 study involved 122 patients with active
DUs at baseline or at least a history of DUs within the
previous 12 months. After 16 weeks of treatment, the
bosentan group showed a 48% reduction in new DUs and
a statistically significant improvement in hand function.*!

The RAPIDS-2 study involved 188 patients with at
least one active DU at baseline. After 24 weeks of treat-
ment, there was a 30% reduction in new DUs in the
bosentan group. This effect was most pronounced in SSc
patients with multiple (four or more) DUs at baselinecom-
pared with patients with a lower number of DUs at base-
line, with no differences between skin subsets.*? In both
trials, there was thus a significant reduction in the number
of new DUs, but bosentan was not able to promote an
increase in the healing rate of existing DUs.
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A meta-analysis of these two trials reconfirmed that
bosentan was associated with a significant reduction in the
mean number of new DUs per patient in the overall trial
population (P=0.004) and in patients with baseline DUs
(P=0.005).*> Another recent work confirmed a significant
attenuation in hand disability in SSc patients treated with
bosentan, thus leading to an improvement in quality of
life.*?

As previously written, neither trial indicated that
bosentan was superior to placebo in the healing of active
DUs.In the literature, there are several works that instead
report a beneficial effect of bosentan onexisting DUs.**
Further data are needed to settle the question of whether
bosentan is useful not only in the prevention but also in the
healing of DUs. Multiple studies have finally proven that
the efficacy and safety of bosentan is maintained in the
long term.***” On the basis of all these results, EULAR
guidelines state that bosentan should be considered for
reduction in the number of new DUs in SSc, especially
in patients with multiple DUs despite the use of calcium-
channel blockers (CCBs), PDES inhibitors, or iloprost
therapy (strength of recommendation: A).*

The aforementioned data refer only to bosentan, but
recently data about other endothelin-receptor antagonists
(ERAs) were published. Macitentan is a dual ERA licensed
for the treatment of PAH, but two RCTs (DUAL-1 and
DUAL-2) found no reduction in the number of new DUs
from treatment with macitentan.*® However, these studies
had several limitations, including the relatively short dura-
tion of the treatment (16 weeks), the inhomogeneity of the
patients enrolled, and use of the old 1980 SSc criteria that
were able only to classify patients with long disease dura-
tion and/or more severe or advanced disease.

Ambrisentan, also licensed for the treatment of PAH, is
a selective ET, antagonist, and in two small studies was
associated with a reduction in new DUs,***° but further
data are needed to confirm its effectiveness.

The most common adverse effects of ERAs include
potential liver injury, and during prescriptions, patients
require regular blood monitoring (blood count and liver-
function tests). These drugs are also teratogenic, and contra-
ceptive methods should be used during their administration.
It should be noted that hormonal contraceptives may not be
reliable if coadministered with bosentan, because it may
reduce their efficacy by interference with the cytochrome
P450 system.”® Another adverse effect, commonly reported,
is fluid retention like peripheral edema or pericardial
effusion.”’

Calcium-channel blockers
CCBs are the first-line choice for Raynaud’s phenom-
enon, but there are very few studies regarding their
utility for DUs in SSc. A single double-blind trial com-
pared iloprost IV with nifedipine (starting at 10 mg three
times daily and increased to 20 mg three times daily
after 4 weeks) in 23 SSc patients. After 16 weeks, both
treatments had reduced the frequency, duration, and
severity of Raynaud’s phenomenon attacks, and iloprost
had reduced the mean number of DUs from 3.5 to 0.6
compared with a reduction from 4.3 to 1.4 in the nife-
dipine group. From this work, it emerges that although
nifedipine correlates with a reduction in DUs, the effect
is lower than iloprost, and above all it is burdened by a
greater number of adverse effects.’’ To sum up, despite
CCBs' first-line role in Raynaud’s phenomenon, data are
insufficient to suggest a central role for them in the
management of DUs.

Common side effects are represented by hypotension,
dizziness, flushing, and headaches.?*

Other pharmacological approaches
N-acetylcysteine, a precursor of the major antioxidant
glutathione, is a substance with a powerful antioxidant
and cellular detoxifying action. Administration of N-acet-
yleysteine IV in SSc patients at a dosage of 15 mg/kg/h for
5 hours every 2 weeksd, in addition to a decrease of
frequency and severity of Raynaud’s phenomenon attacks,
resulted in a significant reduction in DUs/patient/year,
proving also to be an effective and well-tolerated treatment
in the long term.’*>

An RCT on 84 SSc patients reported that treatment
with atorvastatin 40 mg/day for 4 months was associated
with a reduction in the overall number of DUs, as was the
mean number of new DUs per patient in the treatment
group.”*

It should be emphasized that the results reported by the
two aforementioned drugs derive from a small number of
studies on a limited number of patients. Given the need for
more evidence on the potential benefit of these two drugs,
their use for the treatment of SSc DUs should be carefully
weighed by physicians.

Although many doctors prescribe antiplatelet therapy
for DUs, there is a lack of scientific evidence to support
this kind of intervention. An RCT on SSc patients receiv-
ing dual-antiplatelet therapy (aspirin and dipyridamole)
showed no difference in new DUs over 1-2 years of
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treatment.”® It was even hypothesized that clopidogrel
treatment may be associated with the development of
new DUs.’® Moreover, the fact that many SSc patients
have gastrointestinal involvement with a propensity to
bleeding should be taken into account before administer-
ing antiplatelets, many of which can induce bleeding.

Combination therapy
Although there are no RCTs addressing vasoactive thera-
pies in combination for SSc DUs, in clinical practice this
type of association is often used when the situation is
particularly severe. Also, the EULAR guidelines state
that in severe cases, iloprost IV can be used in combina-
tion with oral vasodilators, properly taking into account
the increased risk of side effects.”®

It has been demonstrated that the association of
iloprost with bosentan determines a progressive and
lasting increase in fingertip blood perfusion, as well
as nail-fold capillary numbers.”’>® A recent retrospec-
tive observational study on 34 SSc patients with at
least one active DU refractory to iloprost evaluated
the effect of additional bosentan therapy. After 6
months, no new DUs had been recorded, and of 58
DUs at baseline 58% had completely healed, whereas
25%
according to the degree of fibrosis, it was seen that

were partially healed. By dividing patients

the group with mild fibrosis (finger Rodnan skin score
<1) showed a significantly higher rate of completely
healed DUs than patients with more severe fibrosis.””

The SEDUCE study reported that the time to DUs
healing was significantly shorter in the sildenafil + bosen-
tan subgroup than in a placebo + bosentan subgroup.*’
Moreover, combination therapies of sildenafil with other
vasoactive treatments like prostanoids or CCBs showed
good safety and tolerability.>>

In summary, as recommended also by a United
Kingdom best-practice consensus, when DUs are trouble-
some but outpatient management is appropriate, vasodila-
tor therapy should be optimized by increasing the current
dose or adding an alternative vasodilator. Most severe DUs
require hospitalization, and continuous or extended
courses of iloprost IV should be considered in refractory
cases. In patients with nonhealing refractory DUs, after
evaluation of the risk:benefit ratio, the combination of
iloprost IV with a PDES inhibitor and bosentan may be
beneficial.’

Topical treatment

Despite local treatment for DUs in SSc patients being
necessary as an adjunct, no trials or other reports are
available for topical wound dressing for DUs in SSc
patients. An adaptation of the generally accepted
approaches for the management of the wounds in SSc
patients is thus necessary.

In this framework, application of the principles of
wound-bed preparation is mandatory.®® In particular, the
TIME (issue, inflammation/infection, moisture imbalance,
epithelial edge advancement), approach® should be pro-
moted and adapted for SSc patients. Application of TIME
principles to SSc DUs should be adapted to comply with
the peculiar characteristics of SSc patients.

The management of wound-bed tissue involves assess-
ment of the presence of exudate, biofilm, slough, and
necrotic tissue.

The first phase of wound-bed preparation is wound
cleansing. This preparatory phase is the first step to
remove debris, slough, bacteria, and other contaminants,
including previous wound dressing. Due to the lack of
studies on wound cleansing in SSc, we recommend the
same procedures commonly applied in other skin ulcers,
including the use of sterile saline solution, sterile water,
and in some cases also tap water, for irrigation of the
DU.%* Other procedures may include antiseptic solutions,
such as sodium hypochlorite 0.5%, or other irrigation
solutions like polyhexanide with betaine.®> In any case,
we suggest the use of povidone—iodine only in the case of
severely contaminated lesions.

In order to promote wound healing, nonviable tissue
should be removed by debridement. In SSc patients, dif-
ferent debridement approaches may be applied, but there
are no accepted protocols or guidelines to follow.

Surgical debridement is an invasive method that use a
curette or a scalpel. This approach is effective for removal
of nonviable tissue, and in routine clinical practice repre-
sents the gold standard for debridement®” and is necessary
to reduce bacterial contamination and local infection.®*
This approach requires a skilled practitioner and effica-
cious local anesthesia and general analgesia.

Local anesthetic, such as the application of topical lido-
caine or a fixed combination of lidocaine—prilocaine, may be
useful to reduce pain during the procedure and allowing a
safe debridement procedure.'***> When local lidocaine is not
sufficient, in the case of persistent pain, an administration of
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local morphine or the addition of oral morphine may
improve pain management during DU debridement."?

Where surgical debridement is not accepted or tolerated
by the patient, autolytic debridement should be proposed.
This method promotes the degradation of necrotic tissue and
slough using dressing like hydrocolloid, alginate, and hydro-
gels. In selected cases of DUs with thick necrosis, the
application of collagenase-based ointments may promote
the removal of necrotic tissue in ischemic DUs.%°

Recently, the use of ultrasonic-assisted wound debride-
ment has been proposed for SSc DUs. This procedure uses
low-frequency ultrasound waves, is considered less trau-
matic and painful thanstandard debridement, and may
allow more effective removal of nonviable tissue from
the lesion.’” A recent paper reported that ultrasound-
assisted wound debridement reduced pain, necessity of
antimicrobial therapy, and healing time in SSc patients.®®

The presence of infection should be carefully investigated
during evaluation of the patient with DUs during SSc.
Actually, the presence of infection is associated with a higher
risk of local complications and reduced healing of DUs.%’
Moreover, the presence of infection in SSc DUs may evolve
toward osteomyelitis, leading to bone necrosis and
destruction.”® Although Staphylococcus aureus seems to be
the main agent responsible for DU infections, a high percen-
tage of SSc patients present infections due to fecal pathogens,
such as Escherichia coli and Enterococcus faecalis, suggest-
ing a possible role of contamination during handwashing and
home medications.' Infections should be confirmed by clin-
ical examination of the wound and always confirmed by a
deep wound swab,”" and treated with local antiseptics and if
needed systemic antibiotics. Local antibiotics may be of
limited use in SSc patients, as the majority of them may act
as potent sensitizers. Moreover, the efficacy of these solu-
tions in SSc DUs is still under review.*®

The moisture balance is crucial in the management of
wounds, and in SSc patients’ DUs may improve wound
healing, promoting granulation-tissue formation and mana-
ging exudate, preventing maceration of the surrounding
skin. To our knowledge, no advanced dressings have
been investigated yet for the management of DUs in SSc
patients, and thus the general principles for wound man-
agement may be applied.

An optimal dressing should be chosen based on the
characteristics of DUs and be easy to apply and remove
from the wound. In the last few years, an important step
forward was made by the development of protease-mod-
ulating dressings that have a double action: they are able to

absorb excess wound exudate and can reduce metallopro-
teinase levels in exudate that may be responsible for
reduced wound healing.”

Although no literature data are available for the man-
agement of SSc DUs, topical hydrocolloid dressings have
been suggested as the treatment of choice.**® In our
experience, the management of moisture imbalance
obtainable with these medications is not always satisfying,
and due to the high risk of infections in SSc DUs, the use
of dressings with antimicrobial activity should be prefer-
able. In particular, silver-containing dressings may help in
controlling local infections, reducing the need for systemic

3 However, some patients may

and topical antibiotics.
present discomfort and pain when a silver-containing dres-
sing is applied.”* For patients in which silver-containing
dressing is not indicated, dialkylcarbomoyl chloride—
coated dressings may also be used for the management
of infections and moisture imbalance in wounds.”” These
high-technology dressings are active also against methicil-
lin-resistant S.aureus (MRSA) and Pseudomonas aerugi-
nosa, two of the most difficult-to-treat bacteria.”®

Dressing changes should occur daily, on alternate days,
or twice a week according to the size/characteristics of the
lesions and the type of dressing applied.

Evaluation of wound edges should be performed reg-
ularly, as progressive wound contraction confirms that the
current treatment is effective. Together with wound edges,
surrounding skin should be carefully examined to identify
dry or macerated skin, in order to modify ulcer manage-
ment and dressings accordingly.®®

For nonhealing DUs, in addition to correct systemic
and topical management, some innovative approaches may
be proposed. Digital sympathectomy may be useful to
control Raynaud’s phenomenon, increase blood flow, and

improvhealing,””7°

and may also be used in earlier phases
to decrease DU-related pain.”’ Also, a cellular therapy
using autologous adipose tissue—derived cells has been
suggested as a possible treatment for chronic ulcers,*®!
and may improve local vascularization and promote heal-
ing. Additionally, the use of allogenic skin grafting can

promote healing and rapidly reduce the pain of DUs.*?

Conclusion

The management of DUs in SSc patients is complex and
requires a combination of pharmacological and nonphar-
macological approaches. Interestingly, while different drug
combinations have been tested and proposed for facilitat-
ing wound healing, no RCTs or observational studies have
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investigated the possible adjunctive effect of topical

wound management or pharmacological interventions.

This may explain the difficulty in conducting RCTs

demonstrating efficacy of drugs on DU healing,as the

topical approach is still not clearly defined or standardized.
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