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CONCLUSIONS

INTRODUCTION
•	 The Janus kinase (JAK) 1/JAK2 inhibitor ruxolitinib was recently approved in the US for the 

treatment of patients aged ≥12 years with chronic graft-vs-host disease (cGVHD) who have 
failed 1 or 2 lines of systemic therapy1

	– This US Food and Drug Administration approval was based on data from the randomized 
phase 3 trial REACH3 (NCT03112603), which evaluated ruxolitinib (N=165) vs best available 
therapy (BAT; N=164) in patients with steroid-refractory/-dependent (SR/D) cGVHD2

•	 In comparison with BAT, ruxolitinib demonstrated superiority in the primary and key  
secondary endpoints2

	– Significantly higher overall response rate at week 24 (primary endpoint; 49.7% vs 25.6%; 
P<0.001) and greater best overall response at any time up to week 24 (76.4% vs 60.4%)

	– Longer median failure-free survival (key secondary endpoint; not reached vs 5.7 months; 
P<0.001) 

	– Greater improvement in symptoms at week 24, as measured by the cGVHD-specific 
modified Lee Symptom Scale (mLSS) (key secondary endpoint; 24.2% vs 11.0%; P=0.001)

•	 Due to the considerable effect that cGVHD has on patient quality of life (QOL), patient-reported 
outcomes (PROs) are an important component for determining the full measure of a drug’s 
efficacy and are recommended for collection by the National Institutes of Health (NIH) 
consensus criteria for clinical trials in cGVHD3

•	 Here we present an in-depth analysis of the impact of ruxolitinib vs BAT on various PROs in 
patients with SR/D cGVHD in the REACH3 study (data cutoff: May 8, 2020)

RESULTS

•	In REACH3, ruxolitinib treatment led to greater 
improvements in both physician-assessed cGVHD 
outcomes and PROs compared with BAT

	– Unlike in the BAT arm, symptom burden decreased  
rapidly in the ruxolitinib arm, with continuing  
improvement observed over time 

•	An organ response at week 24 in eye, skin, mouth,  
or lung was predictive of a decrease from baseline  
in the respective mLSS subscale score at week 24 

•	Patients were more likely to report a feeling of 
improvement in their symptoms when treated with 
ruxolitinib vs BAT, as assessed by PGIS and PGIC 

•	Importantly, the patient experience of organ-specific 
symptom improvements was consistent with  
physician-assessed objective organ responses,  
both of which were greater with ruxolitinib than  
with BAT

Disclosures 
S. J. Lee has received research funding from Amgen, AstraZeneca, Incyte, Kadmon, Novartis, Pfizer, 
Syndax, and Takeda and is a part of Incyte’s Steering Committee. A family member of S. J. Lee has 
provided consulting for 4SC, EMD Serono, Genzyme, MSD, Pfizer, Regeneron, and Sanofi; has received 
research funding from BMS and EMD Serono; and has received honoraria from Wolters Kluwer.  
F. Locatelli has received fees from Amgen and Novartis for being a part of a speakers bureau and/or 
membership on their board of directors or advisory committee and has received fees from Miltenyi, 
Medac, Jazz Pharmaceuticals, and Takeda for being a part of their speakers bureaus. F. A. Ayuk has 
received honoraria from Novartis, Celgene/BMS, Gilead, Janssen, Takeda, and Mallinckrodt/Therakos  

for participating in an advisory board or speakers bureau and has received research funding from 
Mallinckrodt/Therakos. T. Zuckerman has received honoraria from AbbVie, Orgenesis Inc, BioSight Ltd, 
Cellect Biotechnology, Janssen, Novartis, and Gilead Sciences for participating in an advisory board or 
speakers bureau. J. Pidala has provided consulting and is a part of an advisory board with Syndax, CTI 
Biopharma, and Amgen and has provided clinical trial support to Novartis, Amgen, Takeda, Janssen, 
Johnson and Johnson, Pharmacyclics, AbbVie, CTI Biopharma, and BMS. N. Hamad has been a 
member of an advisory board and participated in speakers bureaus for Novartis. I. Moiseev has 
received grants from Novartis and BMS and fees from MSD, Novartis, Pfizer, Celgene, Takeda, and 

BMS. R. Zeiser has received honoraria from Novartis, Incyte, and MNK Mallinckrodt. V. Bhatt is an 
employee of Incyte. M. Gowda, J. Han, and M. Zuurman are employees of Novartis. T. Stefanelli is  
an employee of and has equity ownership with Novartis. T. Teshima has received grants from Kyowa 
Kirin, Novartis, Chugai, Sanofi, Astellas, Teijin Pharma, Fuji Pharma, Nippon Shinyaku, the Japan Society 
for the Promotion of Science Kakenhi, and the Center of Innovation Program from the Japan Science and 
Technology Agency; has received personal fees from MSD, Kyowa Kirin, Takeda, Novartis, Pfizer, and 
BMS; and has received nonfinancial support from Novartis and Janssen. F. Bonifazi, K. Fukushima,  
C. Vallejo, and S. Apte have no relationships to disclose.

Presented at the 63rd ASH Annual Meeting and Exposition, held on
December 11-14, 2021, in Atlanta, GA.

References
1. Jakafi (ruxolitinib). Prescribing information. Incyte 
Corporation; 2021. 2. Zeiser, et al. N Engl J Med. 
2021;385:228-238. 3. Martin PJ, et al. Biol Blood Marrow 
Transplant. 2015;21:1343-1359. 4. Lee SJ, et al. Biol Blood 
Marrow Transplant. 2002;8:444-452. 5. Hopkins RL, Leinung 
MC. Endocrinol Metab Clin North Am. 2005;34:371-384.

https://bit.ly/LeeSJ3909?r=qr
Copies of this poster obtained through 
Quick Response (QR) code are for 
personal use only and may not be 
reproduced without permission of  
the authors.

Scan to obtain:
•  Poster 
•  Visual infographic 
•  Presentation video
•  Presentation slide deck
•  Supplementary material

Patients
•	 Baseline characteristics, including symptom burden, were balanced between arms (Supplementary Material)

mLSS response
Figure 1. mLSS Response and Mean Summary Symptom Score Over Time
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a Mean summary symptom scores are shown for patients with data available at each time point.

Figure 2. mLSS Responders by Baseline cGVHD Severity, Overall Response at Week 24, and Steroid 
Dose at Week 24
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Patients with change to or addition of new systemic cGVHD treatment were counted as nonresponders (mLSS) irrespective of the summary symptom score value. 
a The analysis shown was done per the intention-to-treat principle. Ninety-two patients in the RUX arm and 87 patients in the BAT arm had valid summary symptom scores at week 24. b The patient populations 
shown had steroid exposure data for study interval day 155 to day ≤168. Of these patients, 89 in the RUX arm and 83 in the BAT arm had valid summary symptom scores at week 24. 

•	A larger proportion of patients treated with ruxolitinib than BAT were mLSS responders (≥7-point reduction from baseline in the 
summary symptom score) at week 24 and at any visit up to week 24 (Figure 1A) 

•	Ruxolitinib was associated with a rapid and continued reduction in mean summary mLSS symptom score over time, whereas  
only an initial reduction at week 4 was seen with BAT (Figure 1B)

•	mLSS response in the ruxolitinib arm was similar regardless of baseline cGVHD severity and consistently greater than in patients 
receiving BAT (Figure 2A). In the BAT arm, patients with severe cGVHD had a markedly lower rate of mLSS response than those 
with moderate cGVHD

•	Among patients achieving a complete or partial cGVHD response, those treated with ruxolitinib were more likely to have an 
mLSS response (40.2% vs 28.6%) (Figure 2B). A similar trend was observed even among patients without a cGVHD response 
(8.4% vs 4.9%) 

•	The mLSS response rate was higher in patients whose steroid dose was <7.5 mg/day vs ≥7.5 mg/day at week 24 (Figure 2C). 
The highest response rates in both subgroups were among patients receiving ruxolitinib  

	– Among patients with available steroid data, a greater percentage of patients treated with ruxolitinib vs BAT were receiving 
steroid doses <7.5 mg/day at week 24 (54.2% vs 43.1%)

Organ and mLSS response

Figure 3. Association Between Organ Response and Change in Symptom Score (mLSS)
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a For the analysis pertaining to organs (skin, eye, mouth, and lung), patients were included if they had both organ response and mLSS data for the specified organ at week 24 and ≥1 of the following criteria was met: involvement of the specified organ at randomization; organ involvement at any of the cycles 
up to cycle 7 day 1 (week 24); baseline mLSS score for the specified organ subscale was >0; mLSS score for the specified organ subscale changed during any cycle up to cycle 7 day 1 (week 24). Patients included for each mLSS organ subscale and organ response: skin (RUX, n=79; BAT, n=73); eye (n=80; 
n=72); mouth (n=63; n=64); lung (n=78; n=73). b For the psychological, energy, and nutrition mLSS subscales, change from baseline was calculated for all patients with available data at baseline and week 24 (RUX, n=85; BAT, n=81). c Organ response of CR or PR as documented by the investigator at week 24.  
d Percentage is based on the number of patients who met the inclusion criteria for each organ as stated in footnote a.

•	 Greater mean reductions were observed with ruxolitinib vs BAT at week 24 across all mLSS subscales (Figure 3A); greater improvements in organ-specific subscales corresponded with 
higher objective cGVHD responses in the respective organ at week 24 in both arms (Figure 3B)

•	 As demonstrated by reductions on the psychological, energy, and nutrition subscales, overall symptom burden not directly tied to organ responses was also better with ruxolitinib than with BAT (Figure 3A)

•	 After adjusting for treatment and baseline subscale score, each of the organ-specific regression models predicted a decrease in mLSS subscale score for those who had an organ  
response at week 24 (Figure 3C)

	– However, the 95% CI included 0 for mouth and lung responders 

PGIS and PGIC
•	 Patients treated with ruxolitinib were more likely to report no or mild symptoms according to PGIS (Figure 4A) and greater symptom improvement by PGIC (Figure 4B) at week 24 than 

those who received BAT

FACT-BMT
•	 No difference between arms was observed in the FACT-BMT (Supplementary Material), suggesting that this measure is too generic to fully capture the impact of cGVHD on QOL

	– However, these findings suggest that ruxolitinib treatment is not accompanied by increased toxicity and confirm that multidimensional QOL was not reduced with ruxolitinib or BAT

EQ-5D-5L
•	 EQ-5D-5L scores were numerically higher with ruxolitinib than with BAT (Supplementary Material)
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METHODS
•	 REACH3 is an open-label, randomized (1:1), multicenter phase 

3 trial of ruxolitinib 10 mg twice daily with steroids ± calcineurin 
inhibitors vs BAT (chosen by investigator from 10 options; see 
Supplementary Material)2

•	 329 eligible patients (aged ≥12 years with moderate or severe 
SR/D cGVHD according to the NIH consensus criteria3) received 
randomized treatment for ≥6 cycles (28 days/cycle)

•	 The LSS is a validated, cGVHD-specific, 30-item, self-administered 
survey ranging from 0 (no symptoms) to 100 (worst symptoms) 
with 1 summary score and 7 subscales (skin, mouth, eye, lung, 
energy, nutrition, psychological)4

	– In REACH3, the LSS was modified (ie, mLSS) so that patients 
reported on symptom severity rather than “bother” and had a 
recall period of 1 week instead of 1 month2

	– Response was defined as a ≥7-point reduction from baseline in 
the summary symptom score at week 24 

	– mLSS response rate at week 24, including response by 
baseline cGVHD severity and overall response, was analyzed 
by the intention-to-treat principle; mLSS data at week 24 were 

available for 55.8% of ruxolitinib patients (92/165) and 53.0% 
of BAT patients (87/164)

	– mLSS response rate at week 24 by steroid dose (<7.5 mg/day 
vs ≥7.5 mg/day) was determined for patients with evaluable 
biweekly steroid exposure data between day 155 and day ≤168 
(ruxolitinib, n=118; BAT, n=116)

	– <7.5 mg/day was considered a physiological dose, which is 
generally associated with fewer adverse events5

•	 Additional secondary objectives included evaluation of Functional 
Assessment of Cancer Therapy–Bone Marrow Transplantation 
(FACT-BMT) and 5-level EQ-5D (EQ-5D-5L) scores. Exploratory 
objectives included evaluation of Patient Global Impression of 
Severity (PGIS) and Patient Global Impression of Change  
(PGIC) scores 

	– FACT-BMT is a multidimensional, cancer-specific QOL instrument 

	– EQ-5D-5L is a utility measurement comprised of 5 domains, 
each with 5 severity levels

	– PGIS is a 5-point scale ranging from “no symptoms” to “very 
severe symptoms,” and PGIC is a 7-point scale ranging from 
“very much better” to “very much worse.” For this study, 
patients used these tools to rate their perceived change in 

cGVHD symptoms over the past week (PGIS) and since  
starting study treatment (PGIC) 

	– All of these nonspecific PROs were analyzed in patients with 
evaluable data at the specified time point 

•	 Individual organ responses were supportive analyses of the 
primary endpoint 

•	 Linear regression analysis was performed to determine whether 
organ response in eye, skin, mouth, or lung at week 24 predicted 
change from baseline in the respective mLSS subscale score 
at week 24 after adjusting for treatment and baseline mLSS 
subscale score 

•	 PROs were collected at baseline and every 4 weeks through  
week 24 or until treatment failure or discontinuation from the  
main study period

•	 P values were calculated only for primary and key  
secondary endpoints 

•	 Odds ratios (ORs) and 95% CIs were calculated using the  
Cochran-Mantel-Haenszel test stratified according to  
baseline cGVHD severity 

Additional PROs
Figure 4. PGIS and PGIC at Week 24
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PGIS at week 24 OR (95% CI)

No symptoms 1.91 (0.89-4.10)

Mild symptoms 1.41 (0.73-2.73)

Moderate symptoms 0.60 (0.29-1.23)

Severe or very severe symptoms 0.31 (0.10-1.00)

PGIC at week 24 OR (95% CI)

Very much better, moderately better, or a  
little better 5.72 (2.42-13.53)

No change 0.24 (0.08-0.67)

A little worse, moderately worse, or very  
much worse 0.23 (0.07-0.75)

Organ response Effect on mLSS subscale score 
(95% CI)

Eye −18.19 (−28.85, −9.84)

Skin −8.27 (−13.48, −2.96)

Mouth −5.31 (−11.43, 0.81)

Lung −3.22 (−9.93, 3.67)
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