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Objective To record and evaluate the different cutaneous manifestations of all patients with an
established diagnosis of systemic sclerosis and to have a new therapeutic trial.

Abstract

Methods This is a cross-sectional descriptive clinical study with a therapeutic trial that was
conducted during the period from 2014 to 2023. All patients with a well-established diagnosis of
systemic sclerosis were evaluated for various skin manifestations. A triple therapeutic trial was
carried out using oral zinc sulfate, sildenafil, and prednisolone.

Results The main early presenting symptoms were the sensation of coldness usually cold hands and
feet seen in 25 (100%) cases, followed by dusky blue red hands and feet observed in 23(92%)
cases, followed by difficult hands movement and stiffness together with loss of facial expression in
21 (84%) of patients. Later on, patients mentioned hardening of the face and hands skin with the
enhanced shininess of the face. Also pitting scarring of pulps and tips of fingers and sometimes toes
could be considered as early symptoms of the disease, seen in 25 (100%) of patients. While the
most striking findings on examination were shiny hardening of skin which was most prominent on
the face and hands. Difficulty in opening the mouth and protruding the tongue was also a common
finding that was detected in 19 (76%) cases. Angiomatous macules and papules of the face were
rarely seen as observed only in 3 (12%) female patients. Pitting the pulps and tips of fingers were
very early striking findings and very helpful diagnostic signs for diagnosis. Calcinosis cutis
commonly affecting elbows were observed as late findings that commonly associated with necrosis
of tissue and infections and only observed in 2 (8%) cases.

Conclusion Systemic sclerosis usually manifests in cold weather and patients complain of coldness
especially on hands and feet with hardening of the skin. Pitting and scarring of the tips of fingers
are significant diagnostic findings that are often followed by ischemic changes. While facial
angiomatous macules and papules, calcinosis cutis, and rippling pigmentation with leukoderma
were detected lately. Triple therapy showed its effectiveness in improving the complaints of
patients.
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Introduction Clinically, patients complain of skin ulcers,
digital pitting scars, subungual hyperkeratosis,

Scleroderma is an idiopathic  disease, telangiectasias, fissures, and dermal calcinosis.?

characterized by loss of cutaneous elasticity, and
hardening and thickening of the skin, resulting
from vasculopathy of small vessels and fibrotic
changes as mentioned by Gintrac in 1847.!

Much later, the disease called systemic sclerosis
SSc is characterized by variable fibrosis of
major organs such as the gastrointestinal tract,
heart, lungs, and kidneys.**
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The two principal subsets typically used for
classification are limited SSc (IcSSc) variant that
so called CREST syndrome, and diffuse SSc
(dcSSc).>" A slower and more insidious disease
progression is observed in 1cSSc and
manifestations are confined to the extremities
and face.®” A rapid disease onset and more
extensive thickening are observed dcSSc.?
Typical facial features of SSc include
microstomia, telangiectasia and a mask-like
facial stiffness. Other typical dermatological
manifestations include hypo-/hyper-
pigmentation or the loss of hair follicles and
sebaceous glands.®®

Abnormalities in the homeostasis of key
immune cells and related cytokines have been
heavily implicated in the pathogenesis of
systemic sclerosis (SSc).” A prominent feature
of SSc is fibrosis, and many studies have
indicated that some cytokines such as IL-4,
TGF-p and IL-6, which are elevated in SSC, are
fibrogenic and are therefore potentially major
contributors to its development.®** The most
heavily implicated cytokine is IL-6, a pro-
inflammatory cytokine. This is because elevated
levels are observed in the sera and skin of SSc
patients and IL-6 levels have been shown to
correlate with disease severity.""*? IL-6 has also
been implicated in skin thickening, lung fibrosis
and vasculopathy in SSc, which is key in early
abnormal immune responses.™** This suggests
that IL-6 plays a significant role in early
development. IL-4 and TGFB are thought to
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promote or induce fibrosis respectively.
Cytokines such as IL-4 and TGF-b have been
implicated in the development of the disease.
This is because IL-4 and TGF-B levels are
frequently elevated in the skin, lungs and blood
of SSC patients. Mouse models show the
deletion of IL-4 and TGF-b or the production of
antibodies against the cytokines can prevent
skin/dermal fibrosis."* Many immune cell types
from both the adaptive and innate immune
responses are implicated in the pathogenesis of
SSc. For example, imbalances in regulatory T
cell (Treg) and Thl7 cell levels have been
reported in SSc studies. The reduction of Treg
cells in the skin lesions of SSc patients suggests
a reduced capacity for immune response
regulation in SSc.*** Macrophages have also
been implicated in the initiation and progression
of fibrosis in SSc.™** Vast numbers of strongly
activated circulating macrophages have been
found in the skin of SSc patients. Additionally,
macrophages produce TGF-B, and studies
suggest M2 macrophage activation may be
mediated by 1L-6."

While B cells are heavily implicated in the
immunopathogenesis of SSc, as they are well-
known fibrosis inducers and SSc patients have
abnormal b-cell homeostasis in the blood.**** B-
cell activating factor (BAFF) is a B-cell cytokine
also implicated in SSc pathogenesis as BAFF
levels are higher in SSC patients and their levels
correlate with disease severity.* Increased levels
of IL-6-producing B-effector cells and reduced
levels of regulatory B cells, which negatively
regulate inflammation and autoimmunity, have
also been observed in the blood of SSc
patients."™*> Further, B-cells are implicated in
the development of autoantibodies, as in mouse
models, increased levels of CD19, a positive
regulator of B-cells, increased levels of
autoantibodies.'**®

The epidemiology of SSc is not certainly

1386



Journal of Pakistan Association of Dermatologists. 2023;33(4):1385-1393.

recognized owing to the relative infrequency of
the disease, variable clinical presentations, and
difficulty in diagnosis. In Irag, SSc is a rare
disease, still infrequent cases were reported at
ages ranging between 20-40 years."

There are many therapeutic regimes that have
used in treatment of the cutaneous
manifestations of systemic sclerosis Including,
calcium channel blocker, phosphodiesterase-5
inhibitor, prostaglandin, endothelin receptor
antagonist,  glyceryl  trinitrate  patches.
Combination therapy often advocated and most
effective.’®

Zinc is an essential micronutrient for humans
and its importance can be highlighted from the
fact that it is an essential component of more
than 300 metalloenzymes.**?° Sharquie has tried
oral zinc sulfate in treatment of systemic
sclerosis and morphea for the last 30 years,? in
addition to other drugs and proved its
effectiveness as zinc sulfate has many
pharmacological and therapeutic actions like it
has immunomodulator, antioxidants,
antimicrobial and cytotoxic actions. Hence oral
zinc sulfate through its different actions has been
used effectively in treatment many diseases like
Bechet’s disease,” acute cutaneous
leishmaniasis,”®  recalcitrant  viral  wart,?*
recurrent aphthous stomatitis,” alopecia areata,?
premalignant and  malignant  disorder,”’
xeroderma  pigmentosa,?’  rosacea,®® acne
vulgaris, ulcers and wound healing, psoriasis,
eczema, leprosy, and many other skin
diseases.'®192%30

To our knowledge, there is no previous research
about the prevalence of skin manifestations in
Iragi patients with SSc. In this article, different
cutaneous manifestations of the SSc were
evaluated, which could be very helpful as a
marker of disease activity, early diagnosis and
management. In addition, a therapeutic regime

was tried using oral zinc sulfate, sildenafil,
prednisolone plus topical mometasone ointment.

Patients and methods

This is a cross-sectional descriptive clinical
study with a therapeutic trial that was conducted
during the period extended from January 2014
till February 2023, where all patients with a
well-established diagnosis of systemic sclerosis
relative to 2013 American Academy of
Rheumatology/ European Group Against
Rheumatism for the organization of SSc.* All
patients were fully investigated including
antinuclear antibody (ANA), and anti-
scleroderma 70 (AntiScl70) before referral to
dermatologists. All participants were evaluated
for different skin manifestations, age, gender,
disease duration, and seasonal variation.
Informed consent was attained from each subject
included in this report. Scleroderma-like
cutaneous changes happen in diabetes mellitus
and hypothyroidism, and patients with end-stage
renal disease were excluded from this work.
Besides that, the other overlapped connective
tissue diseases or inflammatory arthritis were
omitted.

Laboratory investigation was carried out,
including complete blood count, fasting blood
sugar, and renal function test.

A triple therapeutic trial with close monitoring
of this stubborn disease was carried out using
oral zinc sulfate 100mg twice a day, sildenafil
tab 4mg/day, prednisolone tab 10mg/day plus
topical mometasone ointment, with adjusting the
dose for patients below 18 years old. The
duration of therapy ranged from 3months to
many years.

Results

Over 10 years, a total of twenty-five patients
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Table 1 Frequency of skin manifestations (n=25).

Data

n (%)

Early skin manifestations
Sensation of coldness of hands and feet

Pitting scarring of pulps and tips of fingers and sometimes toes

25 (100%)
25 (100%)

Dusky blue red hands and feet 23 (92%)

Difficult hands movement and stiffness together with loss of face expression. 23 (92%)

Hardening of face and hands skin with enhanced shininess of the face 21 (84%)

Difficulty to open the mouth and to protrude the tongue 19 (76%)

Angiomatous (telangiectasia-like) macules and papules of the face 3 (12%)
Late skin manifestations

Curving of nails and gangrenous changes 11 (44%)

Rippling pigmentation associated with leukoderma of neck, chest, upper back, 2 (8%)

and around shoulders

Calcinosis cutis affecting elbows 2 (8%)

n - number; % — percentage

Figure 1 Twenty-five years’ male patient with SSc showing (A, B), rippling pigmentation associated with
leukoderma of neck, chest, around shoulders, and upper back (C), pitting scarring of pulps and tips of fingers.

with SSc were included, their ages ranged from
6 to 40 years with a mean of 27 years, with
19(76%) females and 6(24%) males, with a
female to male ratio was 3:1.

The mean duration of disease at the time of the
patient's presentation was 5 (3-14) months, and
19 (76%) of cases complained of cutaneous
symptoms during the cold months that usually
started from November- April. All participants
reported early skin  manifestations and
presenting symptoms (Table 1), including
coldness sensation and usually cold hands and
feet, followed by pitting scarring of pulps and
tips of fingers and sometimes toes, which were
very early striking findings and very helpful
diagnostic signs, especially in doubtful cases
(Figure 1C,2B).

Methods

Other early complaints were dusky blue-red
hands and feet, difficult hands movement and
stiffness together with loss of facial expression
in 23 (92%) of cases. Later on, 21 (84%)
patients revealed the most prominent finding on
examination was a shiny hardening of skin with
enhanced shininess of the face and hands. Also,
19 (76%) individuals had difficulty opening the
mouth and protruding the tongue. Another
striking rare finding was angiomatous
(telangiectasia-like) macules and papules of the
face that was observed only in 3 (12%) female
cases (Figure 3,4).

Later on, with disease progression and patients
self-neglection, the late skin manifestations
might be seen, these were curving of nails and
gangrenous changes and seen in 11(44%)
patients. Calcinosis cutis commonly affecting
elbows was observed as a late finding that was
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Figure 2 Six years’ female patient with SSc showing (A) pitting scarring of pulps and tips of
fingers (B), pitting scarring of pulps and tips of toes (C), calcinosis cutis affecting elbows.

\C

Figure 3 Thirty-six years’ female patient with SSc showing (A) dusky blue red hand with
enhanced shininess of the face (B), red hands and feet (C), dusky blue red planter surface of feet.

commonly associated with necrosis of tissue and
infections and only observed in 2(8%) cases.
Rippling pigmentation that might be associated
with leukoderma was an important diagnostic
finding that was commonly seen on the neck,
upper back and around shoulders, but rarely
observed as seen in two (8%) patients (Figure
1,2C).

The last delayed complaints of all patients were
esophageal involvement with the difficulty of
swallowing hard objects followed by fluid.
While Raynaud's phenomenon (RP) was

affecting 14 (56%) of cases. The full criteria of
the CREST variant could be only seen in late
cases.

The therapeutic trial showed two beneficial
findings, the first improvement in both
symptoms and signs of the disease and detected
in the first month of therapy and this recovery
continued over time. The 2" beneficial action of
therapy was stabilization in the activity and
slowing of the progression of the disease. The
dose the drugs could be tapered in hot months
while increased in cold months of year.

Figure 4 Showing 3 female patients with SSc (A, B), angiomatous macules and papules with

enhanced shininess of the face (C), angiomatous macules and papules of the face and hands.
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Discussion

Systemic sclerosis is a disabling illness that
shortens life expectancy and most published
literature focused on internal organ involvement.
Ongoing clinical research at this time is arranged
to evaluate the skin manifestations. The disease
could present early with  cutaneous
manifestations that are usually missed or
neglected by the patient or their doctor, and
avert early diagnosis and management. SSc is a
disease of women with females to males ratio is
3:1, and this finding was comparable with
previous work.?

The noninflammatory obliterative vasculopathy
without vasculitis in SSc may be responsible for
the reported coldness sensation and cold hands
and feet, also the pitting scarring and ulceration
of pulps and tips of fingers and sometimes toes,
these were seen in all participants of the current
report. They are very early prominent features
and actual supportive diagnostic  signs,
particularly in doubtful cases, and these findings
were not defined and recognized and published
before the present work. Later on, curving of
nails and gangrenous complications are seen in
up to 44% of patients, which lead to extensive
hand disability. Meanwhile, RP reported in the
present research up to 56% of cases as late
cutaneous findings, characterized by paroxysmal
attach of digital discoloration, together with
pain, affect the hands and feet after contact with
cold temperatures or emotional stress. The
various previous clinical research, only reported
the initial skin manifestations including very
painful digital pulps ulcers that occurred in up to
50% of patients, and RP affected up to 95% of
subjects. SSc can disturb the micro- and macro
vasculature disease resulting in complications
such as ischemic digital sores and
gangrene. %%

In the current study, we reported for the first

time, the early cases of SSc that complained of
dusky blue-red hands and feet before the
beginning of RP, and difficult hands movement
and stiffness together with loss of facial
expression that seen in 92% of cases. Later on,
84% of patients revealed shiny hardening of skin
with enhanced smoothness of face and hands
and this is considered the most prominent
finding.

Other preceding studies documented that the
earliest skin manifestation of SSc typically
comprises non-pitting edema of the digits and
extremities. The skin gradually thickens,
resulting in joint contractures, and restricting
sclerodactyly. While in the late stages of the
illness, the affected skin becomes thin and
atrophic.>

Up to 76% of participants in the present had
difficulty to open the mouth and protruding the
tongue and this induced by collagen fibers
deposition that led to fibrosis in the perioral
area. This fibrosis will lead into a reduced range
of mandible motion, preventing mastication,
talking, and bad mouth hygiene. This agrees
with  other earlier work that reported
microstomia, which is characterized by reduced
oral opening and thinning, with limiting jaw
movement.®

The current study mentioned another striking
uncommon finding which was angiomatous
(telangiectasia-like) macules and papules of the
face that was observed only in up to 12% of
female cases. The role of vasculogenesis in SSc
is indistinct, and there are incompatible reports
about the role of circulating endothelial
progenitor cells in SSc disease, which lead to
capillaries dropout as well as atypical capillary
architecture.*®  Koenig et al. presented
microvascular changes to be successive.*
Capillary expansion is followed by capillary
injury followed by capillary telangiectasias.
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While another study displayed telangiectasias in
up to 69% of cases.*

The previous study showed that the calcinosis
cutis is a frequent outcome of systemic sclerosis
and occurring in approximately 25% of patients.
characterized by abnormal deposition of calcium
in soft tissues of the fingers, elbows, and knees
independent of the serum levels of calcium and
phosphorous.®” On the other hand, the present
research showed rare late presentations of
calcinosis cutis affecting only elbows commonly
associated with necrosis of tissue and infections
and only observed in 8% of cases.

The current work showed that rippling
pigmentation with leukoderma, as an important
diagnostic finding that is commonly seen on the
neck, upper back and around shoulders and
affecting only 8% of cases. While other prior
reports referred to cutaneous hyper- melanosis
which was existing in up to 31% of cases.?**

The ideal treatment of SSc is a challenge, owing
to the pathogenesis of SSc being blurred and
rare disease. However, concerning hand
impairment in SSc, minimal evidence is existing
on patient therapy and outcomes. Individuals
must keep their fingers warm and covered,
mainly in cold environments. While in the
current work, a therapeutic trial was carried out
using triple agents like oral zinc sulfate 100mg
twice a day, sildenafil tab 4mg/day,
prednisolone tab  10mg/day. This drug
combination gave a synergistic effect and
showed an improvement in both symptoms and
signs of the disease and was detected during the
first month and this recovery continued over
time. In the meantime, patients get stabilization
in the activity and slowing the progression of the
disease, and it seems to have promising
outcomes in the management. The systemic and
topical steroid plus oral zinc sulfate had the
specific aim as to abort and/ or modulate the

activation in the immune system, and reduce the
production  of extracellular ~ matrix by
fibroblast.'®

Many preceding studies in which the sildenafil
and tadalafil have been revealed to decline
digital pain and ulcers and improve the
frequency and duration of attacks of RP. They
are phosphodiesterase-5 inhibitors that have
been shown to increase capillary blood flow in
resistant cases.®® Shenoy et al. observed the
effectiveness of adding tadalafil, but with
incomplete relief of symptoms.*

A single limitation is the small number of
participants, because SSc is a rare disease,
besides that there is no dermatological
consultation and referring of SSc cases from a
Rheumatologist or GIT specialist. So this paper
does not represent the definite incidence.

Conclusion

Systemic sclerosis manifests usually in cold
weather and patients complain of coldness
particularly in hands and feet with hardening of
the skin. Pitting and scarring of the tips of
fingers are significant diagnostic findings that
are often followed by ischemic changes. Another
prominent uncommon finding was facial
angiomatous macules and papules. Rarely,
calcinosis cutis, and rippling pigmentation with
leukoderma were detected. The criteria of
CREST syndrome could never be seen as
complete criteria and often confusing and are not
helpful for diagnosis, especially in early cases
and some of them might never appear. The triple
therapy that had been used for the first time
showed its effectiveness mainly improving and
stabilizing the complaints of the disease.
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