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Background and purpose — The ENLIVEN trial showed
that, after 25 weeks, pexidartinib statistically significantly
reduced tumor size more than placebo in patients with symp-
tomatic, advanced tenosynovial giant cell tumor (TGCT) for
whom surgery was not recommended. Here, we detail the
effect of pexidartinib on patient-reported physical function
and stiffness in ENLIVEN.

Patients and methods — This was a planned analysis
of patient-reported outcome data from ENLIVEN, a double-
blinded, randomized phase 3 trial of adults with symptom-
atic, advanced TGCT treated with pexidartinib or placebo.
Physical function was assessed using the Patient-Reported
Outcomes Measurement Information System (PROMIS)-
physical function (PF), and worst stiffness was assessed
using a numerical rating scale (NRS). A mixed model for
repeated measures was used to compare changes in PRO-
MIS-PF and worst stiffness NRS scores from baseline to
week 25 between treatment groups. Response rates for the
PROMIS-PF and worst stiffness NRS at week 25 were cal-
culated based on threshold estimates from reliable change
index and anchor-based methods.

Results — Between baseline and week 25, greater
improvements in physical function and stiffness were expe-
rienced by patients receiving pexidartinib than patients
receiving placebo (change in PROMIS-PF = 4.1 [95%
confidence interval (CI) 1.8-6.3] vs. —0.9 [CI -3.0 to 1.2];
change in worst stiffness NRS = -2.5 [CI -3.0 to —1.9] vs.

—0.3 [CI -0.9 to 0.3]). Patients receiving pexidartinib had
higher response rates than patients receiving placebo for
meaningful improvements in physical function and stiffness.
Improvements were sustained after 50 weeks of pexidartinib
treatment.

Interpretation — Pexidartinib treatment provided sus-
tained, meaningful improvements in physical function and
stiffness for patients with symptomatic, advanced TGCT.

Tenosynovial giant cell tumor (TGCT) is a rare neoplasm that
affects the joint synovia, bursae, and tendon sheaths (Gouin
and Noailles 2017). Most patients experience pain, swelling,
stiffness, instability, and reduced range of motion (Mastboom
et al. 2018, Gelhorn et al. 2019). The current standard of care
is surgical resection, but the tumors can be difficult to remove,
frequently recur, and may require multiple surgeries or joint
replacement (Ravi et al. 2011, van der Heijden et al. 2016).
Therefore, non-surgical treatment options are needed.
Pexidartinib is an inhibitor of the colony-stimulating factor-
1, KIT, and FLT3 receptor tyrosine kinases that was approved
by the US Food and Drug Administration (FDA) for the
treatment of adults with symptomatic TGCT associated with
severe morbidity or functional limitations and not amenable to
improvement with surgery (Lamb 2019). In ENLIVEN, a ran-
domized, placebo-controlled phase 3 trial in 120 patients with
symptomatic, advanced TGCT for whom surgery was not rec-
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ommended, 39% of patients receiving pexidartinib and none
of the patients receiving placebo at week 25 (p < 0.001) had a
radiological response according to Response Evaluation Cri-
teria in Solid Tumors, version 1.1 (RECIST 1.1). For patients
receiving pexidartinib, 53% had a tumor response after about
2 years of treatment (Tap et al. 2019a).

In addition to assessing radiographic tumor response,
ENLIVEN included patient-reported outcome (PRO) mea-
sures. This included items from the Patient-Reported Out-
comes Measurement Information System (PROMIS)-physical
function (PF) items list and a worst stiffness numerical rating
scale (NRS), which were developed specifically for patients
with TGCT (Gelhorn et al. 2019). Here, we detail the effects
of pexidartinib on physical function and stiffness in ENLIVEN
as measured by PROMIS-PF and worst stiffness NRS. We also
examine the relationship between changes in these 2 PROs
and changes in tumor size.

Patients and methods

Study design

This was a planned analysis of PRO data from ENLIVEN
(NCT02371369), a 2-part, double-blinded, multinational
phase 3 trial conducted at 39 hospitals and centers in the US,
Canada, Europe, and Australia (Tap et al. 2019a). In part 1 of
ENLIVEN (May 2015 to September 2016), eligible patients
were randomized in a 1:1 ratio to receive pexidartinib for 24
weeks (1,000 mg/day for 2 weeks, then 800 mg/day for 22
weeks) or placebo for 24 weeks. Patients who completed part
1 could enter part 2 (ongoing), in which all patients received
open-label pexidartinib.

Patients had to be > 18 years of age, have histologically con-
firmed TGCT 2 2 cm as defined by RECIST 1.1 (Eisenhauer et
al. 2009), be symptomatic, and have disease for which surgery
could lead to worsening functional limitation or severe morbid-
ity. Symptomatic disease was defined as a worst pain or worst
stiffness score > 4 on a scale of 0 (none) to 10 (worst imagin-
able) at any time during the week before the screening visit.

The primary endpoint in ENLIVEN was tumor response at
week 25 based on central review of MRIs using RECIST 1.1,
wherein size is measured as the sum of the tumor diameters
(Eisenhauer et al. 2009). Tumor size was also measured by
the tumor volume score (TVS), which corresponds to the per-
centage of the volume of the maximally distended synovial
cavity or tendon sheath involved (Tap et al. 2015). The sec-
ondary endpoints in ENLIVEN were comparative analyses at
week 25 of the (1) mean change from baseline in the range of
motion of the affected joint; (2) the proportion of responders
based on centrally evaluated MRI scans and TVS; (3) mean
change from baseline in PROMIS-PF; (4) mean change from
baseline in worst stiffness NRS; (5) proportion of respond-
ers based on the Brief Pain Inventory worst pain NRS and
analgesic use by the Brief Pain Inventory-30 definition; and

(6) duration of response based on RECIST and TVS (Tap
et al. 2019a).

PROMIS-PF and worst stiffness NRS items were collected
using an electronic handheld device.

PROMIS-PF

Items from the 121-item PROMIS-PF item bank were selected
to measure physical functioning in ENLIVEN. Rigorous
methods were used to develop and validate items in the PRO-
MIS-PF item bank (Rose et al. 2008, Bruce et al. 2009, Hays
et al. 2013). The PROMIS-PF instrument used in ENLIVEN
has been described (Gelhorn et al. 2016, 2019). The items in
PROMIS-PF quantitatively measure the impact of TGCT on
physical functioning (mobility, dexterity, axial, and complex
activity function). 2 tumor location-specific PROMIS-PF
forms were used: a 13-item bank customized to assess lower
limb function among patients with lower extremity tumors
(Gelhorn et al. 2019); and an 11-item bank customized to
assess upper limb function among patients with upper extrem-
ity tumors. 9 of the PROMIS-PF items were overlapping (i.e.,
included in both lower and upper extremity scales), resulting
in a total of 15 unique items. Each item has 5 response options
ranging from “unable to do” to “able to do without any dif-
ficulty.” PROMIS-PF scores are expressed as T-scores, which
are standardized to a mean of 50 and a standard deviation of
10, wherein a higher score represents better physical function.
Content validity of PROMIS-PF has been demonstrated for
patients with TGCT (Gelhorn et al. 2019).

Worst stiffness NRS

Stiffness was evaluated using the worst stiffness NRS, a sin-
gle-item self-administered questionnaire that assessed worst
stiffness at site of the tumor in the last 24 hours (Gelhorn et al.
2016, 2019). The item has a response scale of 0 to 10, where
0 is “no stiffness” and 10 is “stiffness as bad as you can imag-
ine.” A daily stiffness score was reported, and each patient’s
weekly stiffness score was calculated as the average of com-
pleted records. A minimum of 4 out of 7 days of data was
necessary to compute a weekly mean. Content validity of the
worst stiffness NRS has been demonstrated for patients with
TGCT (Gelhorn et al. 2019).

Statistics

Statistical analyses were performed in the intent-to-treat popu-
lation using SAS version 9.4 (SAS Institute, Cary, NC, USA).
Subjects were analyzed in the treatment group to which they
were randomized.

PROMIS-PF scores were derived using item-response
theory parameters for each item (PROMIS 2020). Pattern-
based scores for the custom PROMIS short forms were esti-
mated using PROC IRT in SAS version 9.4 (SAS Institute,
Cary, NC, USA).

As planned analyses prior to database lock and unblinding,
changes in PROMIS-PF and worst stiffness NRS scores from
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baseline to week 25 were compared between treatment groups
using a mixed model for repeated measures. The models speci-
fied the change in scores from baseline as the dependent vari-
able and treatment group, time point, treatment group-by-time
interaction, stratification factor of US sites versus non-US sites,
the baseline value of the corresponding endpoint, and the base-
line-by-time interaction as independent variables. Changes in
PROMIS-PF and worst stiffness NRS scores from baseline to
week 25 were analyzed using a hierarchical testing strategy to
address multiplicity issues (Alosh et al. 2014, Tap et al. 2019a).
A p-value of < 0.05 was considered statistically significant.

Due to substantial missing post-baseline data, post hoc sen-
sitivity analyses were performed to assess the robustness and
consistency of the mixed-model repeated-measure analysis
results, which included unconditional jump to reference (Car-
penter et al. 2013) and delta adjustment tipping point (Mehro-
tra et al. 2017) analyses, both without the missing-at-random
assumption. For the unconditional jump to reference analysis,
missing data were imputed as follows: once a participant dis-
continued pexidartinib treatment, all of the attained treatment
benefits were assumed to disappear, and the imputations were
modelled as under placebo treatment. The delta adjustment
tipping point analysis imputed missing data on the pexid-
artinib treatment arm by first imputing a value based on the
missing-at-random assumption and then imposing a penalty
of size delta to discontinued patients and a penalty of size half
of delta to patients who completed part 1 of the study. The
penalty was applied sequentially, and thus the 2nd missing
value of a patient was assigned another delta penalty when the
missing value was imputed. Missing data for patients on the
placebo treatment arm were not assigned any penalty when
being imputed or following missing-at-random assumption.
The tipping point was determined as the point at which statis-
tical significance was lost.

The proportion of patients achieving meaningful within-
patient change thresholds for PROMIS-PF and worst stift-
ness NRS at week 25 between treatments was compared by
Fisher’s exact test and displayed via empirical cumulative
distribution function curves. If assessments were missing or
sufficient data were not available to calculate the endpoint,
patients were considered not to have achieved the thresh-
old. The reliable change index (RCI), defined as 1.9xSQR
(2)*SEM = 2.77+SEM, where SEM = standard error of mea-
surement = SD (SQR (1 —reliability)) (Hays and Peipert 2018)
and anchor-based methods (US Food and Drug Administra-
tion 2009) were used to estimate meaningful within-patient
change thresholds. For PROMIS-PF in the TGCT population,
the RCI yields a value of 6.84, and a previously published
anchor-based estimate yielded a value of > 3-point increase.
For worst stiffness NRS in the TGCT population, the RCI
value is 1.3, while the previously published anchor-based esti-
mate is 1 (Tap et al. 2019b).

For patients who continued treatment during the open-label
extension (part 2) for at least 50 weeks, mean changes from

baseline in PROMIS-PF and worst stiffness NRS after 25 and
50 weeks of treatment were reported.

Correlations between changes from baseline to week 25
in PRO scores (PROMIS-PF and worst stiffness NRS) and
changes in tumor size (sum of diameters and TVS) were exam-
ined using Pearson’s correlation (r) for all evaluable patients.

Estimates are presented with their 95% confidence intervals
(CI).
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Results
Patients

The analysis included 120 patients with symptomatic TGCT
randomized and treated in ENLIVEN (59 to placebo, 61 to
pexidartinib) (Figure 1, see Supplementary data). The patients
had a mean age of 45 (SD 13) years, 59% were female, and
88% were white. Most TGCTs (92%) were in the lower
extremities, most often in the knee (61%) and ankle (18%).
Nearly all patients (98%) indicated that their tumor limited
their physical function. 48 patients receiving placebo and 52
receiving pexidartinib completed part 1 of the study. In the
open-label extension (part 2), 30 patients receiving placebo
switched to pexidartinib and 48 patients who started on pexi-
dartinib continued receiving it. Further details of patient char-
acteristics have been published (Tap et al. 2019a).
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Table 1. Changes in PROMIS-PF and worst stiffness NRS between baseline and the end of part 1 (week 25)

Placebo Pexidartinib
Qutcome (n =59) (n=61) p-value
PROMIS-PF score @
Baseline, n 57 60
Week 25, n 32 39
Change between baseline and week 25, LS mean (95% Cl)
Mixed-effect model repeated measures model ® -09(-3.0t0 1.2) 4.1 (1.8-6.3) 0.002
Unconditional jump to reference model © -0.9(-8.0t0 1.3) 3.5(1.3-5.8) 0.005
Response at week 25 %€, n (%) 3 (5) 18 (30) < 0.001
Worst stiffness NRS score
Baseline, n 58 59
Week 25, n 36 34

Change between baseline and week 25, LS mean (95% Cl)

Mixed-effect model repeated measures model ®
Unconditional jump to reference model ¢
Response at week 25 &f n (%)

-0.3 (-0.9 10 0.3)
-0.3 (-0.9 to 0.4)
11 (19)

-2.5(-3.0t0-1.9) < 0.001
-2.2(-2.810-1.6) < 0.001
24 (39) 0.02

Abbreviations: Cl, confidence interval; LS, least squares; NRS, numerical rating scale;

PROMIS-PF, Patient-Reported Outcomes Measurement Information System-physical function items.

2 Physical function was assessed daily using 15 items from the Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS)-physical function (PF) item bank, and a weekly average was calculated at baseline and at

week 25.

b primary assessment. The model specified the change in scores from baseline as the dependent variable and
treatment group, time point, treatment group-by-time interaction, stratification factor of US sites versus non-US
sites, the baseline value of the corresponding endpoint, and the baseline-by-time interaction as independent

variables.

¢ Post hoc sensitivity analysis. Missing data were imputed by the missing not-at-random assumption.

dncrease of = 3 points from baseline.
€ Compared by 2-sided Fisher’s exact test.
fDecrease of > 1 point from baseline .

Effect of pexidartinib on physical function and stiff-
ness at the end of part 1 (week 25)

At week 25, patients receiving pexidartinib had greater
improvements in PROMIS-PF and worst stiffness NRS than
patients receiving placebo. The mean change in PROMIS-PF
was 4.1 (CI 1.8-6.3) in patients receiving pexidartinib and
—0.9 (CI -3.0 to 1.2) in patients receiving placebo, and the
mean change in worst stiffness NRS was —2.5 (CI -3.0 to 1.9)
in patients receiving pexidartinib and —0.3 (CI -0.9 to 0.3) in
patients receiving placebo (Table 1).

Week-25 PRO data were missing for as many as 46% of
the patients in each treatment group due to discontinuations,
patient non-compliance, and technical reasons (Figure 1, see
Supplementary data). Therefore, to confirm the robustness and
consistency of the findings, post hoc sensitivity analyses were
conducted. Changes from baseline to week 25 remained simi-
lar using an unconditional jump to reference method: the mean
change in PROMIS-PF was 3.5 (CI 1.3-5.8) in patients receiv-
ing pexidartinib and —0.9 (CI -3.0 to 1.3) in patients receiving
placebo, and the mean change in worst stiffness NRS was —2.2
(CI -2.8 to —1.6) in patients receiving pexidartinib and —0.3
(CI -0.9 to 0.4) in patients receiving placebo (see Table 1).
Tipping point analysis showed that the required delta for loss
of statistical significance was —3.6 for PROMIS-PF and 2.5
for worst stiffness NRS, which are greater than the estimated
treatment effects based on the observed data.

The empirical cumulative distribution function curves for
PROMIS-PF and worst stiffness NRS depicting the proportion
of participants in each treatment group reporting each level
of change are shown in Figures 2 and 3 (see Supplementary
data). These figures show large and consistent differences
between the treatment and placebo groups. At both the RCI
and anchor-based thresholds, at week 25, a greater proportion
of patients receiving pexidartinib than placebo achieved mean-
ingful change in physical function (RCI, n = 10/61 vs. 2/59,
p = 0.02; anchor-based: n = 18/61 vs. 3/59, p < 0.001) and
stiffness (RCL, n = 24/61 vs. 11/59, p = 0.01; anchor-based: n
=24/61 vs. 11/59, p = 0.02).

Effect of pexidartinib on physical function and stiff-
ness during the open-label extension (part 2)

In patients who started on pexidartinib and continued to
receive it open label during part 2 (n = 48), improvements
were sustained in both PROMIS-PF (change from baseline =
3.6 [CI 2.0-5.2] at week 25 and 4.7 [CI 3.0-6.5] at week 50)
and worst stiffness NRS (change from baseline = -2.7 [CI
-3.4 to —1.9] at week 25 and —-3.5 [CI —4.3 to —2.6] at week
50) (Table 2). Improvements were also sustained in patients
who started on placebo and switched to pexidartinib (n = 30)
as measured by both PROMIS-PF (change from baseline =
4.9 [CI 1.5-8.3] after 25 weeks on pexidartinib and 7.6 [CI
4.0-11.3] after 50 weeks on pexidartinib) and worst stiff-
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Table 2. Changes in PROMIS-PF and worst stiffness NRS during the open-label exten-

sion (part 2)
Discussion
Received This analysis of data from ENLIVEN con-
placebo during Received : : s _
part 1, switched pexidartinib All patients firmed that Freatment “,llth pey.udartlmb pro
to pexidartinib during treated with duced sustained, meaningful improvements
during part 2 parts 1 and 2 pexidartinib in physical function and stiffness. These
Outcome (n=30) m=En =ty improvements corresponded with reduc-
PROMIS-PF score 2 tions in tumor size reported previously (Tap

Change after 25 weeks et al. 2019a). The results also showed that
on pexidartinib, n 16 38 54 _ :
mean (95% Cl) 49(151083) 36(201052) 40@5t054) e PROs, PROMIS-PE and worst stiffness

Change after 50 weeks NRS can be used in TGCT clinical trials to
on pexidartinib, n 14 25 39 assess outcomes from the patient perspec-
mean (95% ClI) 76 (4.0 to 11.3) 4.7 (3.0t0 6.5) 5.8 (4.1to 7.5) tive

Worst stiffness NRS score : .

Change after 25 weeks PROMIS-PF and worst stiffness NRS
on pexidartinib, n 18 33 51 were included in ENLIVEN to confirm
mean (95% Cl) -3.0(-4.5,t01.5) -2.7(-3.4t0-19) -2.8(-3.5t0-2.1) that the decreases in tumor size reflect

Change after 50 weeks . .
on pexidartinib, n 10 20 32 changes in the tumors that are meaningful

mean (95% Cl) —22(-4210-0.2) -3.5(-4.3t0 -2.6)

-3.1 (-3.9 t0-2.3)

to patients. These 2 PROs were adapted spe-

Abbreviations: Cl, confidence interval; NRS, numeric rating scale; PROMIS-PF, Patient-

Reported Outcomes Measurement Information System-physical function items.

2 Physical function was assessed daily using 15 items from the Patient-Reported Out-
comes Measurement Information System (PROMIS)-physical function (PF) item bank,

and a weekly average was calculated at baseline and at week 25.

ness NRS (change = —3.0 [CI —4.5-1.5] after 25 weeks on
pexidartinib and -2.2 [CI —4.2 to —0.2] after 50 weeks on
pexidartinib). Overall, for patients included in the open-label
extension, PROMIS-PF increased by 4.0 (CI 2.5-5.4) after 25
weeks on pexidartinib and by 5.8 (CI 4.1-7.5) after 50 weeks,
while worst stiffness NRS changed by —2.8 (CI -3.5 to -2.1)
after 25 weeks on pexidartinib and by -3.1 (CI -3.9 to —2.3)
after 50 weeks.

Correlation between changes in tumor size and PROs
in part 1

Improvement from baseline in PROMIS-PF after 25 weeks
of treatment correlated with a reduction of tumor size as
measured by RECIST 1.1 (r = -0.5, p = 0.0008; Figure 4A)
and TVS (r=-0.3, p=0.006; Figure 4B). Improvement from
baseline in worst stiffness NRS after 25 weeks of treatment
also correlated with a reduction of tumor size as measured by
RECIST 1.1 (r=0.5, p <0.001; Figure 5A) and TVS (r=0.4,
p < 0.001; Figure 5B). The correlation plots revealed that
for patients whose physical function or stiffness worsened,
the extent of worsening was, in most cases, less in patients
receiving pexidartinib than in patients receiving placebo.
The plots also revealed that, although some patients receiv-
ing pexidartinib continued to have some worsening physi-
cal function or stiffness, only a single patient had a small
increase in the sum of diameters of target lesions (but no
increase in TVS).

cifically for patients with TGCT through a
process of a targeted literature review, clini-
cal expert interviews, and cognitive debrief-
ing to confirm that the instructions, ques-
tions, and response options were relevant
to and understood by patients. The content
validity of the measures of these 2 PROs for
patients with TGCT has previously been described (Gelhorn
et al. 2019). A previous psychometric study demonstrated
that, for these patients, PROMIS-PF has acceptable internal
consistency reliability and that the 2 instruments have good
test—retest reliability, have adequate convergent validity with
other PRO measures, can differentiate between known groups,
and can detect change over time (Speck et al. 2020).

The improvements in PROMIS-PF and worst stiffness NRS
correlated moderately with decreases in tumor size. This mod-
erate correlation was because some patients continued to expe-
rience reduced physical function or stiffness despite reduced
tumor size. This may be due to the residual tumor affecting sur-
rounding tissues or to continuing synovitis, underlying degener-
ative joint disease, and possibly sequelae from earlier surgeries.

Improvements in PROMIS-PF were greater in patients who
started on placebo and switched to pexidartinib than patients
who started on pexidartinib and continued to receive it. This
finding may be due to the relatively small sample size in
this analysis and individual differences in physical function
improvement. Because part 2 of ENLIVEN was open label,
patients who switched over from placebo may have expected a
“treatment effect,” which could have biased the results.

A strength of this analysis is that the PROs were developed
specifically for patients with TGCT and, according to FDA
guidance, have acceptable psychometric properties (Gelhorn
et al. 2019). Other PROs, including the 36-Item Short-Form
Health Survey, visual analogue scale for pain, and Western
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Figure 4. Correlation between change in physical function and change in tumor size (sum of diameters
of target lesions) and tumor volume score (TVS) in adults with symptomatic, advanced tenosynovial
giant cell tumor treated with pexidartinib or placebo in ENLIVEN.

In part 1 of ENLIVEN, adult patients with symptomatic, advanced tenosynovial giant cell tumor were
randomized to treatment with pexidartinib (1,000 mg/day for 2 weeks, then 800 mg/day for 22 weeks) or
placebo for 24 weeks. Physical function was assessed daily using 15 items from the Patient-Reported
Outcomes Measurement Information System (PROMIS)-physical function (PF) item bank, and a weekly
average was calculated at baseline and at week 25. The figure shows that improvement between base-
line and week 25 in PROMIS-PF correlated with the reduction in tumor size during the same period
when measured by either RECIST 1.1 (Pearson’s r = —0.49, p = 0.0008; panel A) or tumor volume score
(TVS; Pearson’s r = —0.34, p = 0.006; panel B).
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Figure 5. Correlation between change in worst stiffness and change in tumor size (sum of diameters of
target lesions) and tumor volume score (TVS) in adults with symptomatic, advanced tenosynovial giant
cell tumor treated with pexidartinib or placebo in ENLIVEN.

In part 1 of ENLIVEN, adult patients with symptomatic, advanced tenosynovial giant cell tumor were
randomized to treatment with pexidartinib (1,000 mg/day for 2 weeks, then 800 mg/day for 22 weeks) or
placebo for 24 weeks. Worst stiffness was assessed daily using a numerical rating scale (NRS), and a
weekly average was calculated. The figure shows that improvement between baseline and week 25 in
worst stiffness NRS correlated with the reduction in tumor size during the same period when measured
by either RECIST 1.1 (Pearson’s r = 0.53, p = 0.0004; panel A) or tumor volume score (TVS; Pearson’s
r=0.43, p = 0.0003; panel B).

Ontario and McMaster Universities Osteoarthritis Index, have
been used to examine the effect of surgery on quality of life
and joint function, but none of them are specific to TGCT (Ver-

tinib durably improves
the patient perspective.

spoor et al. 2019). Thus, the current
study provides valid, robust data
on how patients with TGCT per-
ceive the effects of treatment with
pexidartinib. Another strength of
this analysis is that it relied on the
results of a randomized, placebo-
controlled clinical trial, which pro-
vided robust, prospective data and
controlled for patient bias.
Nonetheless, some limitations
should be considered when inter-
preting the results. Most of all,
substantial post-baseline data were
missing for PROMIS-PF and worst
stiffness NRS due to discontinu-
ations, patient non-compliance,
and technical issues with the elec-
tronic data-collection device. This
included 8 patients who discon-
tinued pexidartinib due to hepatic
adverse events, including 4 cases
of mixed or cholestatic hepato-
toxicity, which led to the US FDA
establishing a risk evaluation
and mitigation strategy (REMS)
program.  Sensitivity  analyses
conducted to address the poten-
tial of informative missing data
confirmed that the differences in
scores between placebo and pexi-
dartinib were statistically signifi-
cant, although estimates of treat-
ment effect size could have been
affected. In addition, although a
conservative approach was taken to
handling missing data by assuming
that all patients with missing data
were non-responders, response
rates for placebo and pexidartinib
remained statistically significantly
different. Another potential limita-
tion of this study is that follow-up
data on symptoms for patients who
discontinued the study were not
collected, so we could not deter-
mine the duration of benefits of
pexidartinib after treatment was
discontinued. Finally, we did not
determine whether the results dif-
fered according to tumor location.

Nonetheless, the results support the conclusion that pexidar-

physical function and stiffness from
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In conclusion, this analysis demonstrated the benefit of pex-
idartinib in patients with symptomatic TGCT for whom sur-
gery, if possible, would be associated with severe morbidity or
functional limitation. This benefit must be carefully balanced
against the risk of severe liver and other toxicities.
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