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Review

thickness is the primary or secondary outcome measure. This 
document highlights the views of scleroderma experts and is 
not meant to be used as a regulatory document.

Natural history of skin involvement in SSc

SSc is sƵďͲcůassified into diīƵse cƵtaneoƵs SSc ;dcSScͿ 
or ůimited cƵtaneoƵs SSc ;ůcSScͿ ďased on tŚe eǆtent of skin 
inǀoůǀement͘ ůcSSc is defined as skin tŚickeninŐ distaů to 
the elbows and knees, with or without involvement of the 
face. dcSSc is characterized by the presence of skin thick-
ening, proximal as well as distal, to the elbows and knees 
ǁitŚ or ǁitŚoƵt inǀoůǀement of tŚe face ;ϭͿ͘ /t is ŐeneraůůǇ 
accepted that skin thickness tends to increase in early dc-
SSc and decrease in ůate dcSSc͕ aůtŚoƵŐŚ tŚe time of Ɖeak 
inǀoůǀement is tǇƉicaůůǇ ϭϮͲϭϴ montŚs aŌer tŚe onset of 
skin tŚickeninŐ͘ ͞�arůǇ͟ dcSSc is oŌen defined as tŚe Ɖeriod 
of raƉidůǇ increasinŐ indƵration ;͞tŚickeninŐ͟Ϳ of tŚe skin͘ 
�ůtŚoƵŐŚ tŚere is sƵďstantiaů indiǀidƵaů ŚeteroŐeneitǇ͕ skin 
inǀoůǀement in dcSSc maǇ Őo tŚroƵŐŚ ϯ ƉŚases͗ ;iͿ an edem-
atoƵs ƉŚase tŚat ƵsƵaůůǇ ůasts ϲͲϭϮ montŚs͖ ;iiͿ a fiďrotic or 
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Introduction

dŚe modified Rodnan skin score ;mRSSͿ is a measƵre of 
skin thickness and is used as a primary or secondary outcome 
measƵre in cůinicaů triaůs of sǇstemic scůerosis ;SSc͕ scůero-
dermaͿ͘ dŚis articůe Őiǀes a ďrief ŚistorǇ of tŚe deǀeůoƉment 
of tŚe mRSS͕ oƵtůines Ɖracticaů asƉects of assessinŐ mRSS in 
cůinicaů triaůs͕ and Ɖroǀides recommendations for tŚe Ƶse of 
tŚe mRSS in ƉŚase Ϯ and ϯ cůinicaů triaůs ǁŚere cŚanŐe in skin 
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indƵratiǀe ƉŚase tŚat ůasts from ϭͲϰ Ǉears or ůonŐer͖ and ;iiiͿ 
an atroƉŚic ƉŚase tŚat ůasts for rest of tŚe Ɖatient͛s ůife͕ aů-
tŚoƵŐŚ rareůǇ Ɖatients Śaǀe a recƵrrence of ƉroŐressiǀe skin 
inǀoůǀement in ůater disease ;&iŐ͘ ϭͿ͘ dŚe dƵration of eacŚ 
ƉŚase maǇ diīer in eacŚ indiǀidƵaů Ɖatient and tŚe ƉŚases 
oŌen oǀerůaƉ eacŚ otŚer͘  dŚe coƵrse of skin tŚickness aůso 
diīers ďǇ serƵm aƵtoantiďodies ʹ Ɖatients ǁitŚ antiͲRE� 
ƉoůǇmeraseͲ/// tend to Śaǀe more raƉid ƉroŐression tŚan do 
tŚose ǁitŚ antiͲScůͲϳϬ ;toƉoisomerase /Ϳ antiďodǇ͘ /n ůcSSc͕ 
tŚere is ůiƩůe cŚanŐe in skin tŚickness oǀer time eǆceƉt in tŚe 
sƵďset ǁŚo are antiͲScůͲϳϬ Ɖositiǀe and ƉroŐress to dcSSc 
oǀer time ;ϮͿ͘

Skin thickness as surrogate of disease severity  

and mortality

Measurement of skin thickness is used as a surrogate for 
disease actiǀitǇ͕ seǀeritǇ and mortaůitǇ in Ɖatients ǁitŚ dc-
SSc͘ /n earůǇ dcSSc͕ an increase in skin tŚickeninŐ is ŐeneraůůǇ 
associated with new or worsening internal organ involve-
ment and increased mortaůitǇ ;ϯ͕ ϰͿ͘ torseninŐ mRSS is as-
sociated ǁitŚ ŚiŐŚer mortaůitǇ͕ and ďotŚ neŐatiǀe renaů and 
cardiac oƵtcomes ;ϱͿ͘ /nternaů orŐan inǀoůǀement or ǁors-
eninŐ are ƉarticƵůarůǇ associated ǁitŚ tŚe Ɖrior traũectorǇ 
of skin tŚickeninŐ ;ϯͿ͕ and ŚiŐŚer skin tŚickness ƉroŐression 
rates are Ɖredictiǀe of internaů orŐan inǀoůǀement and mor-
taůitǇ ;ϲͿ͘ /n addition͕ Ɖatients ǁŚo neǀer acŚieǀed a ŚiŐŚ 
skin score Śaǀe a ůoǁer freƋƵencǇ of maũor orŐanͲďased 
comƉůications͕ and tŚose ǁitŚ ŚiŐŚ skin scores tŚat faiůed 
to imƉroǀe ďǇ ϯ Ǉears of disease Śaǀe siŐnificantůǇ ŚiŐŚer 
mortaůitǇ͘ �onǀerseůǇ͕ aƩenƵation of Ɖeak skin score or im-
provement is associated with favorable outcomes, including 
ďeƩer sƵrǀiǀaů ;ϱ͕ ϳͿ͘ dŚese Ɖoints emƉŚasize tŚe Ɖotentiaů 
ďenefit of incůƵdinŐ miůder or earůǇ cases of SSc in cůinicaů 
triaůs ;ϴ͕ ϵͿ͘

Historical perspective

�r͘  'eraůd Rodnan at tŚe hniǀersitǇ of WiƩsďƵrŐŚ͕ tŚeo-
rized aďoƵt͕ and tŚen stƵdied͕ tŚe traũectorǇ of skin tŚick-
eninŐ in tŚe coƵrse of SSc͘ ,e noted tŚat tŚe skin͕ ƉarticƵ-
ůarůǇ tŚe dermis͕ tŚickened initiaůůǇ and aŌer some Ǉears 
usually thinned. He became convinced that an observer 

coƵůd͕ ǁitŚ Ɖractice͕ accƵrateůǇ estimate Śoǁ tŚick skin is 
ďǇ ƉaůƉatinŐ it͘ do sƵďstantiate Śis Ɖoint͕ Śe deǀeůoƉed a 
metŚod for estimatinŐ tŚickness ďǇ cůinicaů ƉaůƉation ƵsinŐ 
a ϬͲϰ scaůe͘ ,e Ɖerformed an eǆƉeriment in ǁŚicŚ Śe esti-
mated skin tŚickness of tŚe distaů forearm ďǇ skin ƉaůƉation 
in Ɖatients ǁitŚ SSc and tŚen Ɖerformed a skin ƉƵncŚ ďioƉ-
sǇ in tŚat same ůocation͘ ,e tŚen ǁeiŐŚed tŚe ƉůƵŐ of skin 
from tŚe ďioƉsǇ͘ dŚe correůation ďetǁeen Śis cůinicaů esti-
mate of thickness and the weight of a 7-mm punch biopsy 
ƉůƵŐ ǁas Ϭ͘ϴϭ ;ϭϬͿ͘ ,e fƵrtŚer eǆƉůored cůinicaů ƉaůƉation 
for estimatinŐ skin tŚickness in Ϯϲ cƵtaneoƵs sites͘ dŚe first 
fƵůů descriƉtion of Śis metŚodoůoŐǇ ǁas ƉƵďůisŚed in ϭϵϴϮ 
in the context of a controlled study of D-penicillamine in  
SSc ;ϭϭͿ͘

Some Ǉears ůater͕  �r͘  Rodnan s͛ coůůeaŐƵes modified Śis 
metŚod ďǇ estimatinŐ skin tŚickness ƵsinŐ a ϬͲϯ scaůe in ϭϳ 
ďodǇ areas ;&iŐ͘ ϮͿ͘ Eine of tŚe oriŐinaů areas ;neck ϭ͕ sŚoƵů-
ders Ϯ͕ ďreasts Ϯ͕ ƵƉƉer ďack ϭ͕ ůoǁer ďack ϭ͕ toes ϮͿ 
ǁere droƉƉed ďecaƵse cůinicaů inǀestiŐators foƵnd it too dif-
ficƵůt to come to consensƵs dƵe to ŚiŐŚ interͲoďserǀer ǀaria-
tion͘ Kne of tŚe first aƉƉůications of tŚis mRSS ;ϭϮͿ ǁas in a 
randomized cůinicaů triaů ;R�dͿ of ŚiŐŚͲdose ǀersƵs ůoǁͲdose 
�ͲƉeniciůůamine in earůǇ dcSSc ;ϭϮ͕ ϭϯͿ͘

During the same period, when the mRSS was devel-
oƉed͕ seǀeraů ŐroƵƉs ǁere eǆƉůorinŐ diīerent ǁaǇs of as-
sessinŐ Őůoďaů skin inǀoůǀement in Ɖatients ǁitŚ SSc͘ &or 
eǆamƉůe͕ <aŚaůeŚ et aů ;ϭϰͿ ƉroƉosed a modification of 
tŚe Rodnan tecŚniƋƵe for measƵrinŐ skin tŚickness ;scores 
ranŐed from ϬͲϲϲͿ͘ /nǀestiŐators at h�>� deǀeůoƉed a skin 
scoring technique which involved assessment of skin teth-
erinŐ or Śide ďindinŐ in ϭϬ ďodǇ areas ;scores ranŐed from 
ϬͲϯϬͿ ;ϭϱͿ͘ �notŚer metŚod assessed tŚe ƉercentaŐe of to-
taů ďodǇ sƵrface area aīected ďǇ scůeroderma ;ϭϲͿ͘ ,oǁ-
ever, consensus was eventually reached where the mRSS 
became the gold standard for measuring skin thickness in  
SSc ;ϭϳͿ͘

The modified Rodnan Skin Score as an outcome  
measure

dŚe mRSS meets tŚe KD�R��d fiůters of trƵtŚ͕ discrimina-
tion͕ and feasiďiůitǇ͕  as detaiůed in Derkeů et aů ;ϭϴͿ͘ �rieŇǇ͕  
mRSS Śas tŚe foůůoǁinŐ cŚaracteristics͗

Fig. 1 - dŚree ƉŚases of skin inǀoůǀement in diīƵse cƵtaneoƵs sǇstemic scůerosis͘ ;AͿ �dematoƵs ƉŚase͖ ;BͿ �troƉŚic ƉŚase͖ ;CͿ /ndƵratiǀe 
phase.
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a. Feasible: Easy to perform with no equipment and re-
quires little time

b. Face validity: Captures and measures skin thickness
c. Content validity: Covers the affected body areas in SSc
d. Construct validity: Correlates with other measures of 

SSc sƵcŚ as dƵrometer ;ϭϵ͕ ϮϬͿ and ƵůtrasoƵnd ;ϮϭͿ
e. Criterion validity: Reflects the gold standard of skin bi-

oƉsǇ ;ϮϮͿ͘ dŚe correůation ďetǁeen cůinicaů estimate of 
thickness by Dr. Rodnan and the weight of a 7-mm punch 
ďioƉsǇ ƉůƵŐ ǁas Ϭ͘ϴϭ ;ϭϬͿ͘ /n addition͕ mǇoͲfiďroďůast 
and hyalinized collagen scores on the skin biopsy cor-
related with the forearm mRSS score in a single-center 
stƵdǇ ;correůation coefficients of Ϭ͘ϴϯ and Ϭ͘ϳϴ͕ resƉec-
tiǀeůǇͿ ;ϮϯͿ

f. Sensitivity to change: Analysis of multicenter clini-
cal trials show change over time. For example, the 
mRSS was able to differentiate between treatment 
with methotrexate and placebo in early dcSSc and 
between cyclophosphamide and placebo in the dc-
SSc sƵďset in tŚe Scůeroderma >ƵnŐ StƵdǇͲ/ ;ϮϰͿ͘ dŚe 
mRSS also improved in the Autologous Stem Cell 
dransƉůant StƵdǇ ;ϮϱͿ and sŚoǁed a trend toǁards 
imƉroǀement ǁitŚ treatment ǁitŚ tociůizƵmaď ;ϮϲͿ͘ 
/n addition͕ tŚe minimaů cůinicaůůǇ imƉortant differ-
ence of the mRSS has been established in dcSSc and 
ranŐes ďetǁeen ϯ͘ϱ to ϱ͘ϯ Ƶnits in tŚe �ͲƉeniciůůamine 
stƵdǇ ;tŚe mean ďaseůine mRSS ǁas Ϯϭ ƵnitsͿ ;ϮϳͿ͘ 
The minimal clinically important difference estimates 
differ by the baseline mRSS and may be lower for re-
cent trials that are recruiting milder skin thickening in  
dcSSc ;ϮϳͿ͘

Utilizing the mRSS in clinical trials and routine  
care of SSc

Practical aspects

Positioning of the patient

This is an important part of assessing mRSS. Each area 
eǆamined sŚoƵůd ďe in tŚe reůaǆed Ɖosition so tŚe ƵnderůǇ-
inŐ mƵscůes are reůaǆed to aǀoid faůseůǇ oǀerestimatinŐ tŚe 
area skin scores͘ WroƉer scorinŐ cannot ďe done ǁitŚ Ɖatients 
in reŐƵůar cůotŚes͘ �n eǆamination Őoǁn or ůoose cůotŚinŐ is 
needed ǁitŚ aƉƉroƉriate Ƶse of sŚeetͬdraƉe͘ tŚen eǀaůƵat-
inŐ tŚe ƵƉƉer eǆtremities͕ face͕ and anterior cŚest͕ ǁe rec-
ommend tŚe Ɖatient ďe seated in a reůaǆed Ɖosition ǁitŚ 
arms ďǇ tŚe side of tŚe ďodǇ͘ tŚen eǀaůƵatinŐ tŚe aďdomen 
and ůoǁer eǆtremities͕ ǁe recommend tŚe Ɖatient ůie sƵƉine 
on an eǆamination taďůe or ďed ǁitŚ tŚe ŚiƉs at ϰϱ deŐrees͛ 
Ňeǆion and feet are dorsiŇeǆed͘

Assessing skin thickness

dŚere are tǁo tecŚniƋƵes to accomƉůisŚ tŚis ďǇ ƉaůƉation 
of tŚe skin ;&iŐ͘ ϯ�Ϳ͘

/͘ hse an indeǆ finŐer and tŚƵmď ǁŚere tŚe skin is roůůed or 
pinched gently to gauge thickness.

//͘ hse tǁo tŚƵmďs to form a foůd of skin ďetǁeen adǀanc-
ing lateral thumb borders. This method may be easier 
when skin overlies bone such as in the fingers and on the 
dorsum of the hands.

Fig. 2 - Dodified Rodnan skin score 
;mRSSͿ is assessed in ϭϳ diīerent 
areas. Case report form to capture 
mRSS͘ ;do doǁnůoad tŚis form͕ 
please see the Supplementary ma-
teriaů to tŚis articůe͕ aǀaiůaďůe onůine 
at ǁǁǁ͘scůerodermaũoƵrnaů͘comͿ͘
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/t is imƉortant to Ƶnderstand tŚe reůatiǀe distriďƵtion of 
subcutaneous fat and underlying musculoskeletal structures 
in diīerent anatomicaů areas as tŚeǇ maǇ aůter tŚe eǆaminer s͛ 
aƉƉreciation of skin tŚickness͘

Skin should be scored based on how it feels and not how it 
looks. For example, shiny skin or abnormally pigmented skin 
does not imply increased thickness.

Global average vs. maximum score vs. most representative 
area of an anatomic area

dŚere are diīerences in scorinŐ mRSS in cůinicaů Ɖrac-
tice ďƵt ǁe recommend standardizinŐ mRSS measƵrement 

in clinical trials. The three commonly used techniques  
include:

Maximum score: The examiner assigns a score to individual 
anatomic areas according to the most severe local involve-
ment. For example, if the distal forearm has a patch consid-
ered Ϯ ǁŚereas tŚe remainder of tŚe forearm is ϭ͕ tŚen a 
score of Ϯ is recorded͘
Representative area: The examiner scores individual areas 
ǁitŚ a score tŚat is most reƉresentatiǀe of tŚe area͘ /n tŚe 
eǆamƉůe aďoǀe͕ ϭ ǁoƵůd ďe tŚe most reƉresentatiǀe score͘
Global average: The examiner scores individual areas and 
takes aǀeraŐe of tŚe area͘ /n tŚe eǆamƉůe aďoǀe͕ ϭ ǁoƵůd ďe 

Fig. 3 - ;AͿ �ssessment of modified 
Rodnan skin score ;mRSSͿ ƵsinŐ indeǆ 
finŐer and tŚƵmď or tǁo tŚƵmďs to 
measƵre tŚickness͘ mRSS с Ϭ ǁŚere 
there is no appreciable skin thick-
ness͘ ;BͿ Dodified Rodnan skin score  
;mRSSͿ с ϭ ǁŚere tŚere is miůd skin 
tŚickness͘ ;CͿ Dodified Rodnan skin 
score ;mRSSͿ с Ϯ ǁŚere tŚere is 
moderate skin tŚickness͘ ;DͿ Dodi-
fied Rodnan skin score ;mRSSͿ с ϭ 
where there is severe skin thickness. 
;AͿ &ine ǁrinkůes͖ no tŚickness aƉ-
Ɖreciated͘ ;BͿ ΗDiůdΗ skin tŚickness͖ 
easily able to detect a thickened skin 
foůd ďetǁeen Ϯ finŐers͘ ;CͿ ΗDod-
erateΗ skin tŚickness͖ diĸcƵůtǇ in 
making a skin fold and unable to ap-
Ɖreciate fine ǁrinkůes͘ ;�Ϳ ΗSeǀereΗ 
skin tŚickness͖ inaďiůitǇ to make skin 
foůds ďetǁeen Ϯ finŐers͘
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tŚe most reƉresentatiǀe score͘ ,oǁeǀer͕  if tŚe distaů fore-
arm Śad areas scored Ϯ and ϯ ǁŚereas tŚe maũoritǇ of tŚe 
forearm is ϭ͕ tŚe aǀeraŐe ǁoƵůd ďe Ϯ ;diīers from reƉre-
sentatiǀe area ǁŚere tŚe score ǁoƵůd ďe ϭͿ͘ Some inǀesti-
gators prefer not to divide the scored region formally into 
sƵďareas ďƵt Ɖrefer to Ɖroǀide an aǀeraŐe score tŚat reŇects 
overall skin thickness and accounts for the observed varia-
tion in a more Ňeǆiďůe fasŚion͘ �otŚ metŚods are soƵnd and  
acceptable.

te ƉroƉose ƵsinŐ eitŚer tŚe ͞reƉresentatiǀe area͟ or 
͞Őůoďaů aǀeraŐe͟ metŚod ;&iŐ͘ ϰͿ͘ /n addition͕ tŚere is a tŚeo-
reticaů disadǀantaŐe of ƵsinŐ ͞maǆimƵm score͟ as it maǇ ůimit 
sensitiǀitǇ to cŚanŐe͘ �onsider an area oǀer tŚe forearm as 
an eǆamƉůe tŚat remains a ϯ ďƵt tŚe otŚer forearm areas 
imƉroǀe͘ hsinŐ maǆimƵm score͕ tŚe forearm ǁiůů continƵe to 
ďe scored as ϯ desƉite definite imƉroǀement͘ Kne Ɖoint of 
cůarification is tŚat if an area of skin Śas ϭ ďƵt no more seǀere 
tŚickeninŐ͕ tŚen tŚe score of ϭ is Őiǀen͖ i͘e͕͘ for Őůoďaů aǀer-
aŐe͕ maǆimizinŐ aƉƉůies in tŚis sitƵation͘

Scoring of each individual cutaneous area (Figs. 3A-3D)

mRSS = 0 is “normal skin” where the examiner appreciates 
fine ǁrinkůes ďƵt no skin tŚickness is Ɖresent͘
mRSS = 1 is defined as definite ďƵt ͞miůd͟ skin tŚickness 
where the examiner can easily make skin folds between two 
finŐers͖ fine ǁrinkůes are acceƉtaďůe͘
mRSS = 2 is defined as ͞moderate͟ skin tŚickness ǁitŚ dif-
ficƵůtǇ in makinŐ skin foůds and no ǁrinkůes͘
mRSS = 3 is defined as ͞ seǀere͟ skin tŚickness ǁitŚ inaďiůitǇ to 
make skin foůds ďetǁeen tǁo eǆamininŐ finŐers͘

The same examiner should evaluate the skin thickness 
throughout the trial

Each outcome measure inherently has measurement vari-
aďiůitǇ͘ /t is recommended tŚat tŚe same assessor eǆamine 
tŚe Ɖatient for tŚe dƵration of tŚe triaů͘ dŚe interͲoďserǀer 
ǀariaďiůitǇ of tŚe mRSS is ϰ͘ϲ Ƶnits ;coeĸcient of ǀariation с 
ϮϱйͿ and tŚe intraͲoďserǀer ǀariaďiůitǇ is Ϯ͘ϱ Ƶnits ;coeĸcient 
of ǀariation с ϭϮйͿ ;ϭϮͿ͕ ǁitŚ tŚese ǀariaďiůities ďeƩer tŚan 
tŚat of measƵrinŐ sǁoůůen and tender ũoint coƵnts in rŚeƵ-
matoid artŚritis͕ ďotŚ Ɖart of tŚe standard assessment in tŚat 
disease ;ϮϴͿ͘ KtŚers Śaǀe foƵnd simiůar resƵůts for tŚe ǀari-
aďiůitǇ of tŚe mRSS ;ϮϵͿ͘

Teaching reduces variability of mRSS

The mRSS is a validated outcome in dcSSc but, as in 
rŚeƵmatoid artŚritis͕ traininŐ assessors redƵce ǀariaďiůitǇ͘ 
/n a ϭϮͲinǀestiŐator SSc teacŚinŐ coƵrse͕ tŚe intracůass cor-
reůation coͲeĸcient ;/��Ϳ ǁas Ϭ͘ϲϯϵ͕ an acceƉtaďůe reůiaďiů-
itǇ͘ Kn reƉeat traininŐ ϳ montŚs ůater͕  tŚe /�� ǁas Ϭ͘ϲϴϰ͕ 
essentiaůůǇ tŚe same͘ dŚese data indicate tŚat reƉeated re-
traininŐ oǀer time is not necessarǇ ;at ůeast oǀer ϳ montŚsͿ͘ 
,oǁeǀer͕  interͲinǀestiŐator ǀariaďiůitǇ ǁas ŚiŐŚ at ďotŚ 
traininŐ sessions ;standard deǀiation͗ ϯ͘ϱͲϱ͘ϯͿ emƉŚasizinŐ 
that the intra-person reproducibility of the mRSS is much 
ŚiŐŚer tŚan ďetǁeen eǆaminers͖ ŚiŐŚůiŐŚtinŐ tŚe need to 
Śaǀe tŚe same inǀestiŐator consistentůǇ measƵrinŐ tŚe 
same Ɖatient ;ϯϬͿ͘

�dditionaů ƵnƉƵďůisŚed data come from an inǀestiŐator 
meetinŐ ǁŚere traininŐ ǁas condƵcted as Ɖart of a ƉŚase Ϯ 
cůinicaů triaů in dcSSc͘ &oƵrteen inǀestiŐators ǁere asked to Ɖer-
form mRSS on tǁo sƵďũects ǁitŚ dcSSc͘ /mmediateůǇ aŌer tŚe 
comƉůetion of mRSS͕ eacŚ inǀestiŐator ǀieǁed a ǀideo demon-
stration ďǇ an eǆƉert eǆamininŐ a sƵďũect eǆŚiďitinŐ diīerent 
asƉects of skin scorinŐ͕ foůůoǁed ďǇ a ůiǀe demonstration ďǇ an 
eǆƉert on one sƵďũect ǁitŚ SSc on standardization of mRSS in 
cůinicaů triaůs͘ dŚen͕ tŚe inǀestiŐators eǆamined tŚe same tǁo 
sƵďũects aŐain and recorded tŚeir mRSS͘ hsinŐ a ůinear miǆed 
modeů ǁitŚ random eīects for ďotŚ sƵďũects and ƉŚǇsicians͕ 
tŚe resƵůts indicated tŚat tŚe ǀideo demonstration ůed to a 
decrease in tŚe inǀestiŐator ǀariaďiůitǇ ;standard deǀiation de-
creased from ϯ͘ϳ Ƶnits ďefore traininŐ to ϭ͘ϲ Ƶnits aŌer train-
inŐ͕ a decrease of ϱϲйͿ͕ ǁŚiůe tŚe ǀariaďiůitǇ in mRSS aƩriď-
Ƶtaďůe to ǀariaďiůitǇ amonŐ Ɖatients decreased ůess noticeaďůǇ 
aŌer traininŐ ;Ϯ͘ϱ Ƶnits to Ϯ͘Ϭ Ƶnits aŌer traininŐͿ͘ dŚe ůaƩer is 
expected as the variability in mRSS captures the inherent het-
eroŐeneitǇ in mRSS tŚat eǆist across sƵďũects͘

Caveats in mRSS measurement

/͘ dŚe edematoƵs ƉŚase of dcSSc is ƵsƵaůůǇ associated ǁitŚ 
non-pitting edema of the skin. The mRSS may be difficult 
to assess during the edematous phase of SSc and mRSS 
has been shown to be inaccurate in this setting, with a 
correlation between an edema score on physical exami-
nation and edema on ďioƉsǇ of Ϭ͘ϬϲϵͲϬ͘ϭϲϵ ;ϮϮͿ͘ dŚere is 
no agreement upon the approach for determining thick-
ness when skin has edema. ‘Puffiness’ of the skin, gener-
aůůǇ finŐers͕ is scored as Ϭ͘

Fig. 4 - Various techniques to assess 
modified Rodnan skin score ;mRSSͿ 
of anatomic areas as shown over the 
forearm and upper arm. Maximum 
score͗ forearm с ϯ and ƵƉƉer arm с Ϯ͘ 
ReƉresentatiǀe area͗ forearm с ϭ and 
ƵƉƉer arm с ϭ͘ 'ůoďaů aǀeraŐe͗ fore-
arm с Ϯ and ƵƉƉer arm с ϭ͘
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//͘ detŚerinŐ or Śide ďindinŐ is defined as stronŐ attacŚ-
ment of the lower dermis to the underlying subcutane-
ous tissues, making skin movement difficult even in the 
absence of skin thickening. Although tethering can occur 
in the fibrotic phase of the disease, it is also associated 
with atrophic or “thin” skin. The mRSS does not score 
tethering.

///͘ �troƉŚic skin sŚoƵůd ďe Őiǀen a mRSS of Ϭ͕ aůtŚoƵŐŚ 
this is erroneously scored as 3 due to underlying teth-
ering.

Other aspects

Assessment in pediatric population: /n ŚeaůtŚǇ cŚiůdren͕ 
the texture of the skin shows age-appropriate skin thickness 
dƵe to increased sƵďcƵtaneoƵs fat tissƵe comƉared to adƵůts 
and correůates ǁitŚ tŚe ďodǇ mass indeǆ ;�D/Ϳ and tŚe dan-
ner staŐe ;ϯϭͿ͘ /n ŚeaůtŚǇ cŚiůdren͕ skin is oŌen aƉƉreciated as 
tŚicker dƵe to increased sƵďcƵtaneoƵs fat͘ dŚe ůaƩer is cor-
reůated ǁitŚ �D/ and danner staŐe and decreases ǁitŚ aŐe 
and seǆƵaů matƵration͘ mRSS is not Ǉet ǀaůidated in ũƵǀeniůe 
SSc ďƵt tŚere are onŐoinŐ internationaů eīorts to accomƉůisŚ 
this. Therefore, the mRSS assessment should be performed in 
specialized pediatric scleroderma centers and should be cor-
rected for �D/ and danner staŐes͘

Ethnicity differences: dŚere are siŐnificant diīerences in 
mRSS in diīerent etŚnic ŐroƵƉs in dcSSc Ɖatients͘ :aƉanese 
Ɖatients Śaǀe ůoǁer mRSS in hS and h< coŚorts͕ aůtŚoƵŐŚ 
there is no study comparing mRSS by the same examiners in 
diīerent ƉoƉƵůations͘ dŚese diīerences coƵůd ďe eǆƉůained͕ 
in Ɖart͕ ďǇ diīerent distriďƵtion of SScͲreůated serƵm aƵto-
antiďodies amonŐ etŚnic ŐroƵƉs͖ i͘e͕͘ a ŚiŐŚer ƉroƉortion of 
antiͲRE� ƉoůǇmerase /// antiďodǇ in hS and h< ƉoƉƵůations͕ 
comƉared ǁitŚ :aƉanese Ɖatients ;ϯϮͿ͘

Measurement in limited cutaneous SSc: The mRSS can be 
assessed in ůcSSc͕ ďƵt in tŚis ƉoƉƵůation͕ it is not a sƵrroŐate 
of disease seǀeritǇ or mortaůitǇ and is ŐeneraůůǇ not sensitiǀe 
to cŚanŐe ;ůikeůǇ dƵe to a ceiůinŐ eīectͿ͘

Recommendations for assessing mRSS in clinical trials

Phase 3 trial focused on mRSS as the primary outcome 
measure or a key secondary outcome measure

draininŐ is stronŐůǇ encoƵraŐed for standardization of 
mRSS in any clinical trial of SSc. Each assessor who will be per-
forminŐ mRSS in tŚe triaů sŚoƵůd ƵnderŐo traininŐ͘ /t sŚoƵůd ďe 
highlighted that the same assessor should perform mRSS dur-
inŐ tŚe coƵrse of tŚe triaů͘ te recommend Ϯ ƉŚases for train-
ing and this is based on successful training conducted during 
tŚe ƉŚase Ϯ triaů ;discƵssed aďoǀe in tŚe section ͚deacŚinŐ 
redƵces ǀariaďiůitǇ of mRSS͛Ϳ and in an onŐoinŐ ƉŚase ϯ triaů͘

Teaching phase: This should be accomplished by a video 
demonstration ;ďǇ an eǆƉert eǆamininŐ a Ɖatient ǁitŚ SSc dem-
onstratinŐ diīerent asƉects of skin scorinŐͿ foůůoǁed ďǇ a ůiǀe 
demonstration ďǇ an eǆƉert on one or more Ɖatients ǁitŚ SSc͘

Evaluation phase: Each trainee examines at least three 
Ɖatients ǁitŚ SSc͘ dŚese Ɖatients sŚoƵůd ďe diīerent tŚan tŚe 
traininŐ Ɖatients͕ and sŚoƵůd ƉreferaďůǇ reŇect tŚe incůƵsion 
criteria for the proposed trial.

;iͿ dŚe eǆƉert sŚoƵůd first eǆamine eacŚ Ɖatient and re-
cord ŚisͬŚer mRSS͖ ;iiͿ drainees sŚoƵůd ďe Őiǀen tŚe mRSS 
sŚeet ;&iŐ͘ ϮͿ and asked to eǆamine eacŚ Ɖatient͘ ;iiiͿ �Ƶe to 
the measurement variability in mRSS, we recommend the fol-
ůoǁinŐ criteria for certification for tŚe cůinicaů triaů͗

ͻ /f tŚe trainee is ǁitŚin ц Ƶnits of tŚe eǆƉert s͛ totaů score 
;ϱ Ƶnits is ďeǇond tŚe measƵrement ǀariaďiůitǇ of mRSSͿ 
;ϭϮͿ for eacŚ of tŚe Ɖatients͕ tŚen tŚe trainee Śas Ɖassed 
the Evaluation phase.

ͻ /f tŚe trainee is ǁitŚin ц ϱ Ƶnits of tŚe eǆƉerts͛ score for Ϯ 
of 3 patients, then the expert should review the discrep-
ancies with the trainee and clarify concerns. The trainee 
should be asked to review the mRSS training video and 
then considered to have passed the Evaluation phase.

ͻ /f tŚe trainee is ǁitŚin цϱ Ƶnits of tŚe eǆƉerts͛ score for 
Ϭ or ϭ of ϯ Ɖatients͕ tŚen tŚe trainee sŚoƵůd reƉeat tŚe 
training, either on the same day or at another time.

Certification (Fig. 5): �Ƶe to ůoŐisticaů issƵes ;reƋƵirements 
of Ɖatients and costs associated ǁitŚ ůiǀe traininŐͿ͕ it maǇ ďe 
aƉƉroƉriate to acceƉt tŚe certification for otŚer triaůs if tŚe 
assessor Śas ƵnderŐone ůiǀe traininŐ͕ Ɖassed tŚe eǀaůƵation 
phase, and has performed the mRSS in an ongoing or recent 
trial within the last two years. This assumes that the assessor is 
currently performing mRSS in an ongoing trial or has done so in 
tŚe recent Ɖast͘ /n addition͕ reŐƵůar eǀaůƵation sŚoƵůd ďe con-
ducted during the course of a trial to assess intra-rater reliabil-
itǇ͘  KtŚerǁise͕ tŚeǇ are encoƵraŐed to ƵnderŐo recertification͘

Phase 3 trial where mRSS is a secondary outcome measure 
or a phase 2 trial focused on mRSS as the primary outcome 
measure or key secondary outcome measure

te encoƵraŐe Ƶse tŚe aforementioned Ɖůan for standard-
ization of tŚe mRSS͕ ďƵt ǁe acknoǁůedŐe tŚe costs associ-
ated ǁitŚ traininŐ eacŚ assessor͘  /n ůieƵ of a formaů traininŐ  
session͕ traininŐ at an inǀestiŐator meetinŐ coƵůd incůƵde a 
mRSS traininŐ ǀideo and ůiǀe demonstration on a minimƵm 
of one SSc Ɖatient͘ drainees sŚoƵůd ďe Őiǀen enoƵŐŚ time for 
cůarifications͘ �acŚ trainee sŚoƵůd receiǀe a certificate at tŚe 

Fig. 5 - �n eǆamƉůe of certification to ďe Ɖroǀided to trainees͘
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end of inǀestiŐator meetinŐ͕ ǁŚicŚ sŚoƵůd ďe Ɖart of tŚe reŐ-
ulatory binder for the trial.

Finally, we recommend discussing the above-outlined 
guidance with the regulatory agencies associated with a spe-
cific researcŚ triaů or drƵŐ deǀeůoƉment ƉroŐram͘

Other practical aspects in a clinical trial

How often to conduct the mRSS͗ �ased on cŚanŐe in 
mRSS in the published clinical trials and extensive experi-
ence of tŚe aƵtŚors in cůinicaů Ɖractice͕ mRSS ƵsƵaůůǇ does 
not Śaǀe cůinicaůůǇ meaninŐfƵů cŚanŐes ;Vϰ ƉointsͿ in ůess 
than 3 months. However, there may be pharmacological  
tarŐets ǁŚere an earůier eīect maǇ ďe seen on mRSS͘ dŚere-
fore, it is reasonable to assess mRSS at least every 3 months 
in a cůinicaů sitƵation͘

Assessor should avoid looking at prior mRSS scores and 
aǀoid askinŐ Ɖatients to ũƵdŐe cŚanŐe in skin score since tŚe 
previous visit to reduce bias.

/n addition͕ Ɖatients sŚoƵůd ďe asked to aǀoid aƉƉůication 
of moistƵrizers or cosmetics on daǇ of skin scorinŐ͘

Conclusion

/n concůƵsion͕ ǁe Śaǀe Ɖroǀided recommendations  
for performance of mRSS and have highlighted some  
areas of uncertainty that can form the agenda for future 
research.
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