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Abstract

Back Ground: Systemic sclerosis is a progressive, multi-organ autoimmune connective tissue disorder
associated with widespread skin and internal organ fibrosis. Skin thickness correlates with organ invol-
vement. Modified Rodnan skin score (MRSS) is a reliable way to measure skin thickness for assessing
severity and outcome of the disease.

Objective: To evaluate association of MRSS with severity of lung disease in systemic sclerosis.

Methods: A cross-sectional study was conducted at Department of Rheumatology and Immunology Shaikh
Zayed Hospital, Lahore from January 2020 - June 2020. After approval from Institutional Review Board
35 patients fulfilling the inclusion criteria were included through non-probability/convenience sampling.
After a detailed history MRSS was measured using standard method. Pulmonary manifestations and internal
organ assessment were done performing Force Vital Capacity (FVC), X-ray chest, echocardiography and
High-Resolution CT scan chest (HRCT). Data was analyzed in SPSS ver: 25.0. Pearson correlation was
calculated for MRSS and FVC. MRSS was cross tabulated with interstitial lung disease (ILD) and
pulmonary hypertension. Chi-square test was used for statistical significance at p < 0.05.

Results: The mean age was 43.17 years + 11.67. 85.7% were females. 88.6% were married, with no family
history of disease and smoking. Mean FVVC was 67.428 + 16.077. MRSS range was 4-45 with a mean MRSS
score of 17.800 + 11.208. Pearson product moment correlation revealed negative correlation of MRSS with
FVC, r=-0.428 P = 0.010. MRSS was cross tabulated with ILD and showed statistically significant result
with P = 0.006. Pulmonary hypertension was present in 42.9% of patients. Of these 53.3% had mild, 33.3%
and 13.3% had moderate and severe thickening on MRSS respectively. (p = 0.590).

Conclusion: MRSS is a reliable tool for assessing and evaluating severity of lung disease in systemic
sclerosis.
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Introduction

ystemic sclerosis is an autoimmune connective

tissue disorder, involving multiple organs with a
female preponderance and an age range of thirty to
fifty yearsl2. It is characterized by immunological
abnormalities along with progressive fibrosis of skin
and internal organs. The disease mechanism involves
activated autoimmune cells along with fibroblast
hyperplasia leading to enhanced collagen production
and decreased collagen breakdown®#. Systemic scle-
rosis is divided into two subsets, depending on the
degree of skin involvement. Patients with diffuse cut-
aneous systemic sclerosis (dcSSc) have skin involve-
ment proximal and distal to knees and elbows along
with severe damage to internal organs like heart and
lungs. Limited cutaneous systemic sclerosis (IcSSc)
usually involves skin distal to the knees and elbows.?
® Interstitial lung diseases is one of the most common
manifestations and a prime cause of mortality in
systemic sclerosis patients. Myocardial, GIT, Neur-
ological involvement, Raynaud’s phenomenon, mal-
ignant hypertension, Musculoskeletal and Renal
involvement are also salient features of the disease.®’

The MRSS is a simple and reliable way to measure
skin thickness and can be used for measuring the
severity and outcome of the disease. Studies docu-
ment that with increased skin thickness, there is an
increased risk of damage to the internal organs which
leads to increased mortality. Improvement of MRSS
in some cases is related to favorable outcome of the
disease®®

This study aims to evaluate association of Modified
Rodnan skin score (MRSS) with severity of lung
disease among patients of systemic sclerosis.

Methods:

A Cross-sectional study was conducted at Depa-
rtment of Rheumatology and Immunology Shaikh
Zayed Hospital, Lahore from January — June 2020.
After approval from Institutional Review Board a
sample size of 35 was calculated using formulae i.e.
n=1(z) 2p (1 —-p)/d2 where z = 1.96 at 95%
confidence interval, p = 90%!'® and d = 10% margin
of error. Patients fulfilling the inclusion criteria age,
25— 60 years of either gender with systemic sclerosis
were included in the study through Non-probability /
convenience sampling. Patients with other connect-
ive tissue and collagen vascular disorders were excl-
uded. A detailed history including disease duration,
age, gender, marital status, smoking history, family
history, and occupation were recorded. MRSS was

measured in 17 designated skin areas. These areas
included face, bilateral upper arms, forearms and
hands, fingers, anterior chest, abdomen, bilateral
thighs, leg and feet. Scoring of each individual cutan-
eous area and grading is usually done as 0 (Unin-
volved), 1(Mild thickening: When the examiner can
easily make skin folds between 2 fingers; fine wrin-
kles are acceptable), 2(Moderate thickening: When
the examiner feels difficulty in making skin folds
and no wrinkles), 3 (Severe thickening: When the
examiner in unable to make skin folds between 2
examining fingers). A score range of minimum 1 to
maximum 51 was obtained and categorized as Mild
thickening (MRSS 1-17), Moderate thickening
(MR9SS 18-34) and Severe thickening (MRSS 35-
51).

Pulmonary manifestations including pulmonary hyp-
ertension, interstitial lung disease and dyspnea were
also evaluated. Lung and heart assessment were done
performing FVC, X-ray chest, High-Resolution CT
Scan and echocardiography. Data was analyzed in
SPSS ver: 25.0. Quantitative variables like Age,
FVC, Disease duration and MRSS was presented as
Mean and Standard deviation. Qualitative variables
like Socio-demographic details and Clinical varia-
bles like pulmonary hypertension and interstitial lung
disease were presented as frequency and percen-
tages. Pearson correlation was calculated for MRSS
and FVC to assess severity of disease. MRSS was
cross tabulated with ILD and pulmonary arterial hyp-
ertension. Chi-square test was used for statistical
significance at p < 0.05.

Results:

35 patients were enrolled in the study. Mean age
ranged between 43.17 years + 11.67 with a minimum
of 25 years and maximum age 60 years. 48.6% were
between ages of 40 to 60 years. Male to female ratio
was 1:6. 88.6% (n=31) of the subjects were married
among females 85.7% (n=30) were housewives with
no family history of disease and smoking. (Table no:
1).

Pulmonary arterial hypertension was present in
42.9% of patients with 74.3% having less than 6
years disease duration. 60.0% of patients had dys-
pnea with 45.7% having reticulo-nodular shadowing
on chest X-Rays. 14.3% had no interstitial lung dise-
ase.34.3% had Nonspecific interstitial pneumonia
(NISP) while 51.4% had usual interstitial pneumonia
(USIP). 22.9% had ground glass appearance, 11.4 %
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had basilar and sub pleural predominance. 17.1% had
honeycomb appearance, 20.0% had reticulo-nodular
opacities and 14.3% had traction bronchiectasis on
HRCT Scan of the chest. FVC was evaluated for
severity of lung disease. Mean FVC was 67.428+
16.077, with a minimum of 39 and maximum of 93.
85.7% of patients had FVC < 70%. MRSS Mean
score was 17.800 + 11.208 with a minimum of 4 and
maximum of 45. Mild thickening (MRSS 1 - 17) was
present in 62.9 % of patients, moderate thickening
(MRSS 18 - 34) in 25.7% of patients whilst 11.4%
had severe thickening (MRSS 35 - 51). (Table no: 2).

Table 1: Socio-demographic profile of patients

Variables n=35 Frequency Percent

Age Mean= 43.17 SD=

11.67 Min= 25 Max= 60

< 40 years 18 51.4
40 — 60 years 17 48.6
Gender

Male 5 14.3
Female 30 85.7
Marital Status

Married 31 88.6
Unmarried 4 114
Occupation of respondents

Non- working / House wife 30 85.7
Working 5 14.3
Family History

No 35 100.0
Smoking History

No 35 100.0

Table 2: Clinical profiles of patients

Variables n=35 Frequency Percent

Pulmonary Arterial
Hypertension

Yes (>25 mm Hg) 15 42.9

No (<25 mm Hg) 20 57.1

Duration of disease Mean=
4924 SD=3.189 Min=1

Max= 12
<6 years 26 74.3
6 — 12 years 9 25.7
Dyspnea

Yes 21 60.0
No 14 40.0
X ray chest
Normal 19 54.3
Reticulo-Nodular shadowing 16 45.7
Interstitial Lung Disease
No Interstitial lung disease S 14.3
Nonspecific interstitial 12 34.3
pneumonia (NISP)
Usual interstitial pneumonia 18 51.4
(USIP)
FVC Mean= 67.428 SD=
16.077 Min=39 Max= 93
<70% 23 65.7
>70 % 12 34.3
MRSS Score Mean= 17.800
SD=11.208 Min=4 Max= 45
Mild thickening (MRSS 1 - 17) 22 62.9
Moderate thickening (MRSS 18 9 25.7
-34)
Severe thickening (MRSS 4 11.4
35 -51)
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Figure 1: Interstitial lung disease and pattern

Pearson product moment correlation calculated for
MRSS score and FVC revealed statistically signif-
icant results with R=-0.428 P =0.010. (Table no: 3).

Interstitial lung disease and pulmonary arterial hype-
rtension were cross tabulated with MRSS scoring.
50.0% of patients with ground glass opacities had
Mild thickening (MRSS 1- 17) and 50.0% had mode-
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rate thickening (MRSS 18- 34). 75.0% of patients
with Basilar and sub pleural predominance, 85.7%
with reticulonodular opacities and 80.0% with trac-
tion bronchiectasis had Mild thickening (MRSS 1-
17). 66.7% of patients with honeycombing pattern on
HRCT had severe thickening (MRSS 35-51). (P =
0.006). 53.3% of patients with pulmonary arterial
hypertension had mild thickening (MRSS 1- 17),
33.3% had moderate thickening (MRSS 18- 34) and
13.3% had severe thickening (MRSS 35- 71) P =
.590. (Table no 4).

Table 3: Correlation of MRSS score and FVC.

Correlations

MRSS FvC
Score
Pearson 1 -0.428"
MRSS Correlation
Score Sig. (2-tailed) 0.010
N 35 35

*, Correlation is significant at the 0.05 level (2-tailed).

Table 4: Interstitial Lung disease pattern and pulmonary arterial hypertension * MRSS Cross tabulation

Variables MRSS Scoring Total  Chi-Square
P value
Mild thickening Moderate Severe
(MRSS 1-17) thickening thickening
(MRSS 18- 34) (MRSS 35 - 51)
Interstitial Ground glass 4 4 0 8 X?=21.614
Lung disease  opacities  50.0% 50.0% 0.0% 100.0% P=0.006
p’i‘lt_tggn Basilar and sub 3 1 0 4
- pleural 75.0% 25.0% 0.0% 100.0%
predominance
.1 1 4 6
Honey Combing
16.7% 16.7% 66.7% 100.0%
Reticulonodular 6 1 0 7
opacities  85.7% 14.3% 0.0% 100.0%
Traction 4 1 0 5
bronchiectasis  80.0% 20.0% 0.0% 100.0%
Pulmonary Yes (> 25 mm) 8 5 2 15 X2=1.055
Arterial 53.3% 33.3% 13.3% 100.09% P =0.590
hypertension 4 2 20
No (< 25 mm)
70.0% 20.0% 10.0% 100.0%
Discussion: MRSS in patients with diffuse cutaneous systemic

Systemic sclerosis also known as orphan disease, is
an autoimmune disorder manifested by obliterative
vasculopathy involving the visceral and peripheral
vasculature along with fibroblast dysfunction lead-
ing to excessive skin and internal organ fibrosis®.
Patients with systemic sclerosis are divided into
diffuse cutaneous systemic sclerosis (dcSSC) and
limited cutaneous systemic sclerosis (IcSSc), depe-
nding on the degree of skin involvement. MRSS is
used to measure thickness of skin and thus indirectly
assess severity of internal organ involvement. Our
study successfully correlates the skin thickness with
pulmonary involvement as indicated by changes in
the HRCT, FVC and echoc-ardiographic findings.

sclerosis (dcSSC), with varying duration of disease
have been evaluated in various randomized contr-
olled trials (RCT).!! Rapid skin changes occur in
diffuse cutaneous systemic sclerosis, which makes it
easier to study in short clinical trials. Therefore it
has been used widely in many clinical trials.'?> 13 Skin
thicknesses is used to assess disease severity in
patients with dcSSc. An increased skin thickness,
correlates with internal organ involvement and thus
increase mortality in these patients.*?> Conversely, an
improvement in skin score as assessed by MRSS has
beneficial outcomes.’* The extent and severity of
skin involvement can be used to identify high risk
patients in order to enroll them into clinical trials.®®.
MRSS has been used as a primary outcome due to its
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reliability, validity, feasibility, and responsiveness to
change in multicenter clinical trials. ®.

Our study results showed a male to female ratio of
1:5.9. 85.7% were females, with a mean age at diag-
nosis 43.17+11.67.In our cohort, MRSS score was
17.800 +11.208 (4 to 45). The Pearson product
moment correlation calculated for MRSS score and
FVC showed statistically significant results with r =
-0.428 p = 0.010.

These results were comparable to results of previous
studies.?1"1° A study done by Mahmoud et al in 50
Egyptian patients, reported an MRSS score of 17.48
+ 10.44 (4 to 45) with 80% subjects having abnormal
pulmonary function tests and interstitial lung disease.
The mean FVC was 63.56 + 22.18%. There was a
negative correlation between MRSS and FVC%.?
Similar results were reported in a cohort of Spanish
patients. ILD was detected in 43% of the patients
having a mean FVVC 85 +22 with 25% patients having
FVC <70.17 A study by Ooi et al, in 45 Chinese pat-
ients reported MRSS score of 21.22 +9.9, along with
a positive correlation with ILD and PFTs.*® Also
results by Bakhuni et al showed higher skin score and
its association with ILD, low FVC and cardiac invo-
Ivement.?® In a study by Bilbir et al, there was 30%
reduction in FVC (0%, 8%, and 31% of patients),
and MRSS (31%, 54%, 62%) at years 1, 4 and 7 res-
pectively. During the years 0-4 and 4-7, annual chan-
ges in FVC and MRSS were 3.2 vs. 0.42% (p <
0.040), and 1.8 vs. 0.2 (P = 0.002). The yearly redu-
ction in FVC and DLCO, during 4 years correlated
with mortality (P = 0.022) .However no difference
was reported, regarding doses of CYC <6 G or > 6
G.?0 Researchers also found in SSc patients showed
a significantly lower BP than healthy subjects at fin-
gertips, periungual areas and palm of hands (p <
0.0001), but not at the level of face and dorsum of
hands.?1??

Skin sclerosis is a clinical hallmark of systemic
sclerosis (SSc) and provides a means to classify and
evaluate patients. In the diffuse cutaneous subset,
skin involvement is often widespread and warrants
direct therapy. Currently, main stay of treatment is
broad spectrum immunosuppressive agents but more
targeted specific approaches are now developing
along with new diagnostic approaches. Several res-
earches has reviewed the diagnostic criteria and effi-
cacy of current treatment approaches and future dev-
elopments for managing skin disease in early diffuse
cutaneous SSc.2%

Our study highlights the existence and prevalence of
systemic sclerosis in a developing country like Pak-
istan, where it is still an unrecognized entity amongst
General practitioners. It underscores the advantage
of MRSS in better understanding the severity of lung
disease and to individualize patient management
with a goal to improve treatment outcomes.

There were a few limitations in our study. Firstly we
had a small sample size. Secondly our patients lar-
gely belonged to underserved socioeconomic backg-
rounds, not having ready access to tertiary care faci-
lities for early diagnosis and treatment. Also our
study lacked a control group so we were unable to
comment on how it would replicate under different
demographics. Nevertheless, MRSS scoring serves
as a guide to avoid delays in identifying underlying
organ involvement and instituting treatment earlier
on in the disease to avoid morbidity and mortality
associated with involvement of vital organs like heart
and the lungs.

Conclusion:

The results of our study conclude that MRSS scoring
is a reliable indicator of skin thickness and can be
used to evaluate severity of lung disease in systemic
sclerosis patients.
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