Supplementary Material

Effects of HCT on multiple manifestations/aspects of SSc

Skin Tightness

Modified Rodnan Skin Score (mRSS) has been used to quantify the degree of skin
tightness[1], and assigns values of 0-3 (with a higher score reflecting worse disease) to 17
different body parts, with a maximum score of 51. Faster improvement of mRSS or mRSS
improvement to a greater degree after HCT (than measured or expected with conven-
tional therapy) has been documented in all 3 randomized studies[2—4] and multiple non-
randomized studies (Figure 1)[5-12]. Collagen density in skin biopsies improves after
HCT[7,13]. In one study, the decline of mRSS after HCT correlated with histological as-
sessment of collagen density[7]. It should be pointed out that mRSS usually declines over
time even without any immunomodulatory therapy. The rate of decline appears similar
in patients without therapy compared to patients treated conventionally with methotrex-
ate, mycophenolate, or cyclophosphamide[14]. However, the mRSS decline is significantly
faster after HCT.

Lung Disease

Pulmonary involvement, including interstitial lung disease (ILD) and pulmonary ar-
terial hypertension (PAH), is a major cause of morbidity and mortality in patients with
SSc[15]. The prevalence of lung involvement is estimated between 40-75% with pulmo-
nary function tests[16]. Furthermore, ILD occurs more often in the dcSSc versus 1cSSc phe-
notype[17].

ILD has been evaluated using measures of FVC and DLCO, which were found to
stabilize or mildly improve after HCT versus decline after conventional therapy (Figure
2) in both randomized [2-4] and non-randomized studies[5,12,18]. Quantitative chest
computed tomography (CT) analysis demonstrated improvements in lung volume with
reductions in lung density and high attenuation values, reflecting improvement in SSc-
mediated ILD after HCT. However, there remains a paucity of robust data to suggest there
is improvement in fibrosis after HCT [19]. When compared to cyclophosphamide in a ret-
rospective observational study, HCT decreased (CT)-derived ILD score by 5.1% vs. 1.0%
in controls[20]. This was driven largely by improvement in extent of ground glass opaci-
ties, which are be considered markers of inflammation (not fibrosis). Another study of CT
texture analysis showed improved texture at 6 months in both responders and non-re-
sponders, but only responders had sustained improvements at 12 months[21]. Respond-
ers were defined as those achieving stabilization or improvement in FVC >10% and DLCO
>10%. Similar results have been reported in other CT-based studies[22-25].

The impact of HCT upon PAH has not been studied. This is largely due to exclusion
of patients with moderate-severe PAH from HCT trials. In the ASTIS trial, 10 patients
(6.6%) had mild-to-moderate PAH at baseline, with more severe patients (those with mean
pulmonary artery pressure > 50 mmHg) excluded[3]. Five of the 10 patients with PAH
died (2 in the HCT arm and 3 in the control arm), highlighting the considerable risk of
HCT and immunomodulation in these patients. However, it was noted in the SCOT
trial[4] (which excluded patients with any degree of PAH) that incident PAH developed
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Cardiac Disease

in 0/36 patients in the HCT arm vs 5/39 patients in the control arm (p=.02), after 72 months
of follow-up. This suggests that HCT might prevent PAH development in SSc, however,
the effect of HCT on established PAH remains to be studied. As patients with mild-mod-
erate PAH continue to undergo HCT at some centers[25], it will be important to assess the
impact on the progression of PAH during follow up.

Similar to PAH, moderate to severe cardiac involvement has been a contraindication
to HCT. Thus, it is unknown whether cardiac disease can improve after HCT. In the SCOT
study, clinical heart failure developed in 0/36 patients in the HCT arm vs 4/39 in the con-
trol arm by 6 years (p=0.04)[4] and 2/36 vs 7/39 by 11 years[26], suggesting that HCT may
prevent or delay heart failure development. However, in the ASTIS study[3], there was
no difference in mean left ventricular ejection fraction (LVEF) decline from before to
2 years after treatment between the HCT and control patients. Additionally, measures of
diastolic function have not been studied, creating another important gap in in the litera-
ture, particularly given the high prevalence of diastolic dysfunction and known myocar-
dial fibrotic involvement observed with SSc[27-29]. As patients with mild to moderate
heart disease undergo HCT at select centers [24,25], data on their longitudinal outcomes
after HCT will be important.

Esophageal/Gastrointestinal Disease

Renal Disease

Despite the gastrointestinal (GI) tract being commonly involved in SSc (up to 90% of
patients)[30], there is limited data on its response to HCT. A retrospective study[31] found
a mild, albeit statistically significant, reduction of gastrointestinal symptoms in HCT re-
cipients compared to conventionally treated patients. In a retrospective study looking at
chest CT pre- and post HCT[32], SSc-related esophageal dilation and volume was shown
to worsen despite HCT, with more esophageal dilation seen in patients with progression
of ILD. This may suggest that different mechanisms underlie esophageal involvement in
SSc. However, radiographic findings of esophageal dilation are a surrogate measure of
esophageal function and likely represent the end-stages of esophageal dysmotility. As
such, our group has embarked on a prospective study of esophageal motility by high res-
olution manometry before and annually after HCT. Results on the first 21 patients with
amotility or hypomotility preHCT suggest that in patients with amotility, the motility
does not improve, whereas in patients with hypomotility, the motility does not worsen or
mildly improves (Matthew Woo et al, manuscript in preparation), suggesting that HCT
earlier in the SSc course might be beneficial.

Little is known about the effect of HCT on scleroderma kidney disease. In the SCOT
trial[4], 0/36 HCT recipients vs 1/39 controls (p=0.32) developed renal crisis during follow
up, but conclusions are limited by small numbers. In the ASTIS[3] trial, creatinine clear-
ance worsened from before to 2 years after treatment to a greater degree in HCT recipients
than controls. In a retrospective analysis of 90 HCT patients, [12] 3 patients had renal crisis
as their first manifestation of relapse after transplantation, and none of the patients had
been maintained on angiotensin blockade. Whether angiotensin blockade reduces the risk
of renal events after HCT is unknown. Even in the non-HCT setting the benefit of angio-
tensin blockade is controversial. While angiotensin blockade has shown survival benefit
when used for renal crisis treatment, there is insufficient evidence for efficacy of angio-
tensin blockade for prevention[33]. One prospective cohort study of 87 non-HCT pa-
tients with SSc suggested that exposure to angiotensin blockade prior to renal crisis in-
creased the risk of death [34].
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Range of Motion, Strength, and Myositis

Peripheral Neuropathy

Vasculopathy

In a prospective study of patients from Sao Paolo, Brazil[8], improvement after
HCT was noted in the range of motion (ROM) in 5 of 6 hand joints evaluated, finger to
palm distance, hand grip strength, and DASH (Disabilities of Arm Shoulder and Hand)
questionnaire-evaluated hand function in just 6 months posttransplant. Improvements in
wrist ROM and in DASH correlated with improvement of QOL. Improvements were also
noted in mouth opening and 6-minute walk test (6MWT). Peak oxygen consumption
(VOzpeax) during exercise has also been noted to improve after HCT[35]. Here, HCT ap-
peared to improve aerobic capacity, which may be due to improvements in lung, skeletal
muscle, and/or cardiac function. Patients with DLCO >70% predicted benefitted most with
respect to improvements in aerobic capacity (VOzpeak), suggesting that HCT earlier in the
disease course may provide greater benefit to patients.

Myositis has not been rigorously evaluated in any published study on HCT for SSc.
There is one case report of a 49-year-old woman with myositis who was initially wheel-
chair-bound pretransplant but no longer required her wheelchair as early as 6 months and
out to 7 years posttransplant[36]. Our group has performed HCT in two SSc patients with
myositis. It improved both clinically and by creatine kinase levels in both patients. Relapse
of the myositis occurred within 1 year in the first patient whereas the myositis was in
remission for >2 years in the second patient.

Peripheral neuropathy, reported in SSc with a pooled prevalence of 27% vs. 2-8% in
the general population, can affect the motor, sensory and autonomic nerve fibres[37]. No
published information on the effect of HCT is available. We have performed HCT in an
SSc patient with trigeminal neuralgia, which gradually abated over 5 years posttransplant.

Nailfold capillaroscopy (NFC) is considered the gold standard for the assessment of
SSc vasculopathy, which usually progresses with conventional therapy over time and has
been considered irreversible[38]. However, HCT has been shown to improve capillary
patterns[39]. However, a study of skin biopsies showed that vessel density did not signif-
icantly change after HCT, despite collagen density and mRSS improvements[40], suggest-
ing that the effect of HCT on SSc vasculopathy may be limited and warrants further study.

Raynaud’s phenomenon (RP)

Calcinosis

Pain

The effect of HCT on RP has been recently retrospectively studied[31] as part of the
health-associated quality of life assessment in 41 French patients receiving HCT compared
to 65 Canadian patients that did not receive HCT. Patients reported RP scores on the Scle-
roderma Health Assessment Questionnaire (S-HAQ) at baseline and at subsequent annual
follow up visits. At 7 years, RP score improved compared to baseline significantly more
in HCT recipients than in controls. Interestingly, the difference was only mild and insig-
nificant in the first 3 years.

One case report[41] described a 49-year-old female whose severe calcinosis regressed
dramatically after HCT. The team in Saskatoon, Canada also witnessed a clinical resolu-
tion of severe calcinosis in a young male, whose calcinosis abated by one year posttrans-
palnt) (Mohamed Elemary, personal communication, September 30, 2022).
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Quality of Life (OOL)

Pain in SSc patients is common and has been reported to affect 83%[42] in one large
cohort. Joint pain may be the most common type of pain, with estimated frequency of 46-
97%][43,44]. Little is known about the effect of HCT on pain. In one retrospective study[31],
HCT recipients reported significantly less pain than conventionally treated patients at 7
years whereas there was only a trend toward less pain at 1 year.

It has been previously shown that in SSc, physical health-related QOL is on average
1.5 standard deviations below that of the general population, which is comparable to other
chronic conditions including various cardiopulmonary diseases, diabetes, and depres-
sion[45]. Conventional therapies have little to no effect on QOL: When 326 patients treated
with cyclophosphamide, methotrexate, MMF, or no immunosuppression were retrospec-
tively compared in the European Scleroderma Observational study, Health Assessment
Questionnaire Disability Index (HAQ-DI) scores were similar[14]. In contrast, all 3 ran-
domized studies of HCT vs conventional therapy have shown significantly better QOL
after HCT. This was also documented in a recently published systematic review[46], in
which patients had better HAQ-DI and SF-36 physical component scores after compared
to before HCT. This was also documented in a recent retrospective comparison of HCT
recipients with conventionally treated patients[31]. With regards to mental scores, both
ASTIS[3] and SCOT[4] reported only modest and statistically insignificant improvements,
while ASSIST reported significant improvement in comparison to the cyclophosphamide
control group, where deterioration in mental quality of life was observed[2].
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Supplementary Table S1. Prospective randomized studies and one important retrospective study of

non-HCT therapies vs placebo/another control.

Study Design

Cyclophosphamide (CYC)

Patients

(n)

Primary End Point Re-

sults

Secondary End

Points Results

Tashkin et al. 2006[47]

Taskin et al. 2007[48]

- Double blind, ran-
domized, placebo-
controlled. CYC
(2mg/kg/day orally)

vs. placebo

- Follow up study
(2007) compared out-

comes at 24 months.

158 pa-
tients at 13
clinical

centers

- FVC dropped from baseline
to 12 months by 1.0% in CYC
group vs 2.6% in the placebo
group. This was statistically
significant when analyzed as
mean absolute difference.

- At 24 months (off CYC since
month 12), no significant dif-
ference between CYC and pla-

cebo groups.

- Mild but statistically
significant greater base-
line to 12 mo improve-
ments in skin thickness
score and HAQ-DI (from
0.94 to 0.84 after CYC
vs from 0.70 to 0.86 af-
ter placebo) but not in
SF36

Hoyles et al. 2006[49]

- Double blind, ran-

45 patients

- No significant difference in

- TLC, DLCO and FEV1

domized, placebo- from 5 FVC was found at 1 year be- showed no significant
controlled. clinical tween CYC+Azathio- difference between CYC
- CYC (600mg/m®i.v. | centers prine+Predisone vs. placebo vs. placebo
monthly) + oral aza-
thioprine
(2.5mg/kg/day) + low
dose oral predniso-
lone vs. placebo

Mycophenolate Mofetil (MMF)

Tashkin et al. 2016[50] | - Double blind, ran- 142 pa- - FVC improved from baseline | - mRSS dropped from
domized, MMF vs. tients; to 2 y in both arms — by 2.9% | baseline to 2 y by 5.3
CYC MMF (69), | in CYC and 2.2% in MMF points in CYC vs 4.9
- MMF (<3mg/daily) | CYC (73) group. The FVC improved in points in MMF group

vs. CYC (<2mg/daily)

both arms in year 1 and then

stabilized.

(not significant)

Methotrexate (MTX)

Van den Hoogen et al.
1996[51]

- Double blind, ran-
domized, MTX vs.
placebo

29 patients;
MTX (17),
placebo
(12)

- More responders by a com-
posite score in MTX arm
(53%) than placebo arm
(10%) at 24 weeks

- Creatinine clearance
and skin score better at
24 mo after MTX than
placebo (borderline sig-

nificance).
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Pope et al. 2001[52]

- Double blind, ran-
domized, placebo-
controlled.

- MTX orally vs. pla-

cebo

71 patients
from 8
clinical

centers

- Trend towards faster im-
provement of mRSS after 12
months of MTX (from 28 to
21) vs placebo (from 27 to 26)

(p=-17).

- Greater improvement
of MD visual analog
scale (0-10) after 12
months of MTX (from
5.1 to 4.2) vs placebo
(from 5.8 to 5.5).

European Scleroderma

Observational Study (ESOS) on CYC vs MMF vs MTX vs No DMARD - retrospective

Herrick et al. 2017[14]

- Prospective, non-
randomized, observa-

tional cohort study

326 pa-
tients from

50 clinical

- No difference among the four
groups in baseline to 1 or 2 y
change of mRSS, FVC, DLCO,

- No significant differ-
ences in 2 y survival

among groups, however

and control
(6, conven-

tional ther-

apy)

(+10%) vs deterioration (-5%)

in control arm

- Compared CYC, centers; or HAQ-DI lowest survival in no im-
MMF, MTX, and no CYC (87), munosuppressant group
DMARD MMF (84%) vs
(118), MMF/CYC/MTX
MTX (65), groups (88-94%)
None (56)
Rituximab (RTX)
Daoussis et al. 2010[53] | - Randomized cohort | 14 patients, | - Significant increase in FVC - Significant increase in
study RTX (8) in RTX arm at 12 months DLCO in RTX arm at 12

months (+19.46%) vs.
deterioration in control
arm (-7.5%)

- mRSS scores improved
significantly in RTX arm
(-5.13)

cebo

Sircar et al. 2018[54] - Prospective, ran- 60 patients, | - FVC improved at 6 mo (com- | - mRSS improved (at 6
domized, open-label, | CYC (30) pared to baseline) in RTX arm | mo compared to base-
parallel group trial and RTX (+6%, P=.002) vs. declined in line) in both arms, but
- Compared RTX (30) CYC arm (-1%, P=.496) possibly to a greater de-
(2g) vs CYC gree in RTX arm (-9.67,
(500mg/m?) P<.001) vs. CYC arm

(-5.5, P<.001)

Tocilizaumab (TCZ)

Khanna et al. 2016[55] | - Double blind, ran- 87 patients | - Change in mRSS from base- | - Less decline in FVC in
domized, placebo- from 35 line to 2 y not significantly dif- | TCZ vs. placebo arms at
controlled clinical ferent between TCZ and pla- 48 weeks
- TCZ 162mg vs. pla- | centers. cebo arms - No difference in

change of disability, fa-
tigue, itching, or clini-
cian global disease se-

verity
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Khanna et al. 2020[56]
Roofeh et al. 2021[57]

- Double blind, ran-

domized, placebo-

210 pa-

tients from

- Change in mRSS from

baseline to 4 y not significantly

- No difference in
change of HAQ-DI or

domized, placebo-

tients from

controlled 75 sites; different between TCZ and patient/physician-global
- TCZ 162mg vs. pla- | Tocili- placebo arms visual analogue scale
cebo zumab - In post-hoc analysis,
- Roofeh et al. com- (104) vs. FVC decline better with
pleted post-hoc analy- | placebo TCZ (-0.1%) vs placebo
sis on same patients (106) (-6.3%)

Nintedanib

Distler et al. 2019[58] - Double blind, ran- 576 pa- - Adjusted annual rate of FVC | - No difference in mRSS

decline lower in nintedanib

and St. George’s Respir-

controlled 32 centers; | arm (-52 ml/year) vs. placebo atory Questionnaire at 12
- Nintedanib (300mg) | Nintedanib | (-93 ml/year) at 12 months months between
vs. placebo (288) vs. ninetedanib vs. placebo
placebo at 12 months
(288)
Abatacept
Khanna et al. 2020[59] | - Double blind, ran- 88 patients | - No significant change in - HAQ-DI improved in

domized, placebo- from 22 mRSS in Abatacept vs placebo | Abatacept arm (-0.17
controlled centers; arm at 12 months points) vs. worsened in
- Abatacept (125mg) | Abatacept placebo (+0.11 points)
vs. placebo (44), pla-
cebo (44)
Riociguat
Khanna et al. 2020[60] | - Double blind, ran- 121 pa- - No significant change in
domized, placebo- tients; mRSS in Riociguat vs placebo
controlled Riociguat arm
- Riociguat (1.5- (60), pla-
7.5mg) vs. placebo cebo (61)

Abbreviations: Cyclophosphamide (CYC), Forced Vital Capacity (FVC), Health Assessment Questionnaire Disability Index
(HAQ-DI), Short Form 36 Health Survey (SF36), Total Lung Capacity (TLC), Diffusion Capactiy of Carbon Dixode (DLCO),
Forced Expiratory Volume in 1 second (FEV1), Mycophenolate Mofetil (MMF), modified Rodnan Skin Score (mRSS) Metho-
trexate (MTX), Rituximab (RTX), Tocilizumab (TCZ), Disease-modifying anti-rheumatic drug (DMARD).
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Supplementary Table S2. Prospective randomized studies and one important retrospective study of
autologous HCT vs control.

ASSIST

Del Papa et

Trial Basics

al.

Type of Trial Prospective, Random- Prospective, Random- Prospective, Random- Retrospective,
ized (1:1), PhaseII, ized (1:1), Phase III, ized (1:1), PhaseII, Case:Control de-
open label, with cross- | open label open label sign (1:2)
over to HSCT allowed
at 12 months

Centers Single center (Chicago) | 29 centers in 10 Euro- 26 sites including 8 HCT | Single centre (Mi-

pean countries centers in USA/Canada | lano)
Comparison HCT vs 6 mo i.v. Cyc HCT vs 12 mo i.v. Cyc HCT vs 12 mo i.v. Cyc HCT vs conven-

tional Rx (mostly

Cyc)
Time of Accrual/Ran- | 2006 — 2009 2001 —2009 2005 - 2011 2003 - 2011
domization
Patient Population
Number of Patients I0HCT vs 9Cyc 79 HCT vs 77 Cyc 33 HCT vs 34 Cyc 18 HCT wvs 36
(received allocated Rx) Ctrl
Non-white race 30% HCT vs 11% Cyc | 21% HCT vs 20% 19% HCT vs 21% Not reported
Cyc Cyc
Smokers (ever) Not reported 52% HCT vs 56% 39% HCT vs 26% Not reported
Cyc Cyc
mRSS baseline 28 HCT vs 19 Cyc 25HCT vs 26 Cyc 29 HCT wvs 31 Cyc 20HCT vs 20
(mean) Ctrl
LVEEF baseline Not reported 66% HCT vs 66% 61% HCT vs 60% 65% HCTvs62% C
(mean) Cyc Cyc
PAH (% of patients) 0% HCT vs 0% Cyc | 5% HCT vs 8% Ccy 0% HCT vs 0% Cyc 0% HCT vs 0%
C
FVC (mean) 62% HCT vs 67% Cyc | 82% HCT vs 81% 75% HCT vs 74% Not reported
Cyc Cyc
DLCO (mean) 58% HCT vs 75% 59% HCT vs 58% 54% HCT vs 53%in | 68% HCT vs

CYC

CYC

CYC

67% control

Age (mean or median,

years)

45 HCT vs 44 Cyc

44 HCT vs 43 Cyc

45 HCT vs 47 Cyc

41 HCT vs 44 Ctrl

Disease duration (me-

dian, years)

1.1 HCT vs 1.5Cyc

1.4HCT vs 1.6Cyc

2.1 HCT vs 2.4 Cyc

20HCT vs 2.0
C

Skin only disease 0% 10% 0% Not reported
Cyclophosphamide 10% HCT vs 33% Cyc | 22% HCT vs 22% 22% HCT vs 44% 22% HCT, control
pre-trial (% patients) Cyc Cyc not given
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Any DMARD pre-
trial (% patients)

Not reported,
probably 100% in both

arms

Not reported

72% HCT vs 64%
Cyc

within 6 mo before ran-

100% HCT, control

not given

domization
BMI (kg/m?, mean) Not reported 25 HCT vs 24CYC 25 HCT vs 26 CYC Not reported
Inclusion Criteria <60 years, 18-65 years, 18-69 years, No age limit,

Disease duration <4 vy,

Disease duration <4y,

Disease duration <4 vy,

Disease duration

dcSSc, dcSSc, dcSSc, <4 years,

mRSS > 15, mRSS > 15 mRSS > 16, dcSSc,

Internal organ involve- Internal organ involve- mRSS > 14,

ment ment ESSG >3
Exclusion Criteria PAPm >25 mmHg PAPm >50 mmHg PAPm >30 mmHg PAPm >25mmHg

PAPsys >40 mmHg LVEF <45% LVEF <50% LVEF <45%

LVEF <40% Creatinine clearance <40 | FVC <45% predicted DLCO <50% pred

Creatinine>177 pmol/L | mL/min DLCO <40% predicted | Prior renal crisis

>6 i.v. Cyc cycles Cumulative i.v. Cyc CrCl <40 mL/min

dose >5 g or

Cumulative oral Cyc

Cumulative Cyc dose

>3 g/m?, >6 i.v. courses,

dose >3 g or oral Cyc >4 months
Treatment

Mobilization of hema- | Cy 2 g/m?+ GCSF Cy 4 g/m>+ GCSF GCSF Cy 4 g/m?>+ GCSF
topoietic cells
CD34 cell Selection No Yes Yes Yes
Conditioning Regi- Cyc 200 mg/kg Cyc 200mg/kg Cyc 120 mg/kg Cyc 200 mg/kg
men Rabbit ATG 6.5 mg/kg | Rabbit ATG 7.5 mg/kg TBI 8 Gy, except lungs Rabbit ATG

& kidneys 2 Gy 7.5 mg/kg

Horse ATG 90 mg/kg
G-CSF post-HCT 10 ug/kg/d from day 5 Not reported 5 ug/kg/d from day 5 un- | Not reported

until engraftment til engraftment

Prednisone post-HCT | Not reported Not reported 0.5 mg/kg day 6-21, then | Not reported

taper
ACE inhibitor post- Lisinopril 2.5- Recommended, no spe- | Lisinopril 10-20 mg/day | Not reported
HCT 10mg/day, no timing cific details from day -5 to day +60

details

Valacyclovir post- Not reported Not reported Until 1 year Not reported
HCT
TMP/SMX post-HCT | Until 6 months Not reported Until 1 year Not reported
Fluconazole post- Until 6 months Not reported Until day 75 Yes, no details

HCT

EBYV reactivation

monitoring

Not reported

Yes, no exact duration

of monitoring reported

Yes, until 6 months

Not reported
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CMV reactivation Not reported Not reported Yes, until 12 months Not reported
monitoring post-HCT
Vaccinations Not reported Not reported Yes* Not reported
Results
Follow-up 1.0 y min, 2.6 y mean 5.8 years median 4.5-11.0 years min 5 years min
Treatment-Related 0% HCT vs 0% 10% HCT vs 0% 3% HCT vs 0% Cyc | 6% HCTatly,
Mortality (TRM) Cyc Cyc at4.5y, not reported for
atly atly 6% HCT vs 0% Cyc controls
at6y
Overall Survival 100%HCTvs100%Cyc | 86% HCT vs 76% Cyc | 91% HCT vs 76% Cyc | ~90% HCT vs

at 1y, at a later time
could not be evaluated

due to crossover design

at 4y (P=.002)

at 4.5y (P=.02),
88% HCT vs 53% Cyc
at 11y (P=.01)**

~45% control

at 5y (P=.002)

Event-free Survival
(EFS)*** or Progres-
sion-free Survival
(PFS)

NR. PFS appears to be
100% HCT vs 11% Cyc
atly,

80% HCT at 2.6 y (NE

for Cyc due to crossover)

EFS:

81% HCT vs 74%
Cyc

at 4y (P=.006)

EFS:

79% HCT vs 50%
Cyc

at4.5y (P=.02),
74% HCT vs 47%

Not reported

Cyc
at 6y (P=.03)

Disease Progression | 0% HCT vs 89% Not reported 9% HCT vs 44% NR. SSc-related
Cyc Cyc mortality was
atly, at 4.5y (P=.001), 6% in HCT vs
20% HCT arm at2.6 y 14% HCT vs 56% Cyc | 61% control arm

(Cyc arm not evaluable

due to crossover)

at 11 y (P value NR)**

at 5y (P<.0005)

mRSS (absolute
change compared to

before treat-

Improvement in HCT
(-13 points) vs

worsening in Cyc

Improvement in both
arms, but greater in
HCT (-20 points) vs

Improvement in both
arms, but greater in
HCT than Cyc

Prob of mRSS
falling under 14

points greater in

ment)**** (+3 points) Cyc (-9 points) at 4.5y (P=0.02)***** HCT (~100%) vs
at 1y (P=.0004) at2y (P<.001) Ctrl (~70%)
atSy (P<.001)
FVC (absolute Improvement in HCT | Improvement in HCT Improvement in HCT Not reported

change of % pre-
dicted compared to

before treatment)

(+12%) vs worsen-
ing in Cyc (-6%)
at 1y (P=.004)

(+6%) vs worsening
in Cyc (-3%)
at 2y (P=.004)

(+4%) vs worsening
in Cyc (-14%)
at 4.5y (P=.005)*****

DLCO (absolute
change of % pre-
dicted compared to

before treatment)

Trend toward im-
provement in
HCT (+11%) vs
worsening in

Cyc (-1%) at 1 y (P=234)

Worsening in both
arms to a similar de-
gree, i.e., -5% HCT vs -
4% Cyc

at2y (P=.84)

Worsening in both
arms, but to a lesser
degree in HCT (-4%)
vs CYC (-10%)

at 4.5 y (P=.02)*****

Prob of DLCO
falling to <50% |
in HCT (~20%) vs
Ctrl (~92%)
atSy (P=.001)
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Quality of Life (ab-
solute change com-
pared to before

treatment)

SF36-Physicial: Im-
provement in HCT
(+20 points) vs
worsening in Cyc (-
6 points)

at 1y (P value for dif-
ference between arms

not given, but the im-

provement in HCT arm

HAQ-DI:
in both arms but greater
in HCT (-0.58 points)
vs Cyc (-0.19)

at2y (P=.02)

Improvement

SF36-Physical: Im-
provement in both

arms but greater in

HAQ-DI:
in HCT (-0.65 points)
Vs worsening in

Cyc (+0.26 points)

at 4.5 y (P=.035)*****

Improvement

SF36-Physical: Im-
provement in both

arms but greater in

by 20 points was signif- | HCT (+10 points) vs HCT (+15 points) vs
icant at P=.007) Cyc (+4 points) Cyc (+2 points)
at2y (P=01) at 4.5y (P<.001)****x*

SF36-Mental:
provement in HCT (+12

Im-

points) vs worsening
in Cyc (-14 points)

at 1 y (P value for dif-
ference between arms
not given, but the wors-
ening in Cyc arm by 14
points was significant at
P=.04)

SF36-Mental:

provement in both arms

Im-

to a similar degree
(+3 points in HCT vs
+3 points in Cyc)
at2y (P=91)

SF36-Mental:
toward improvement in
HCT (+5 points) vs
CYC (-2 points)
at4.5y (P=.11)*****

Trend

Not reported

* Vaccinations include heptavalent pneumococcal conjugate vaccine (PCV7), diphtheria, tetanus, haemophilus influenza type b conjugate, hepa-

titis B, influenza, inactivated polio, measles/mumps/rubella (MMR)

** Sullivan KM et al: Myeloablative autologous hematopoietic stem cell transplantation for severe scleroderma: Long-term outcomes 6-11 years

after entry on a randomized study comparing transplantation and cyclophosphamide. American College of Rheumatology 2018 annual meeting,

Abstract No. 1820.

*#% Event means death or non-fatal heart/lung/kidney failure

**%% ( is normal/no disease, 51 is the maximum degree of skin thickness

*x#%% Mixed effects model as published in Keyes-Elstein L et al: Clinical and molecular findings after autologous stem cell transplantation or
cyclophosphamide for scleroderma: Handling missing longitudinal data. Arthritis Care Res (Hoboken), in press (doi: 10.1002/acr.24785).
*Hkxk* HAQ-DI: 0 indicates best quality of life, whereas 3 indicates worse. SF36-Physical and Mental Component Score: 0 is the worst score,

and 100 is the best.

Abbreviations: Cyclophosphamide (Cyc ), Mycophenolate Mofetil (MMF), autologous hematopoietic cell transplantation (auto-HCT), left ven-
tricular ejection fraction (LVEF), systemic sclerosis (SSc), modified Rodnan skin score (mRSS), clinical activity score (ESSG), pulmonary ar-
tery pressure mean (PAPm), PAPsys (systemic pulmonary artery pressure), forced vital capacity (FVC), diffusion capacity of carbon dioxide
(DCLO), anti-thymocyte globulin (ATG), granulocyte colony stimulating factor (G-CSF), Trimethoprim/Sulfamethoxazole (TMP/SMX), Short
Form Health Questionnaire 36 (SF36), Creatinine Clearance (CrCl), Total Body Irradiation (TBI), Therapy (Rx), Control(s) (Ctrl or C), Mini-
mum (min), Not evaluable (NE), Not reported (NR), Probability (Prob).
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