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Abstract

Purpose
Cyclin dependent kinase 4/6 inhibitors (CDK4/6is), in combination with endocrine therapy (ET), are
standard either in the �rst (1L) or second line (2L) setting for the treatment of hormone receptor (HR)
positive, HER2-negative metastatic breast cancer (MBC). However, the optimal sequencing of treatments
after progression on CDK4/6i remains unknown. We performed a single institution analysis to identify
treatments and outcomes after progression on a CDK4/6i.

Methods
We identi�ed patients with HR-positive, HER2-negative MBC prescribed a CDK4/6i in the 1L or 2L settings
from December 2014-February 2018 at Mayo Clinic in Rochester, Minnesota. Outcomes were collected
through September 30, 2020.

Results
Palbociclib, in combination with letrozole or fulvestrant, was the most prescribed CDK4/6i. The 1L and 2L
CDK4/6i cohorts exhibited comparable overall survival (OS), but progression free survival (PFS) was
longer in the 1L than the 2L cohort [28.2 months (95% CI 19.6–34.9) vs 19.8 months (95% CI 15.7–29.6)].
The most common post-CDK4/6i treatments were PI3K/mTOR inhibitors (PI3K/mTORi), single agent ET,
or chemotherapy. PFS in the 1L CDK4/6i cohort following PI3K/mTORi was 8.5 months (95% CI 5.5
months – NE), single-agent ET was 6.0 months (95% CI 3.3–14.0 months), and chemotherapy PFS was
5.4 months (95% CI 3.3 months- NE).

Conclusions
Following progression on a CDK 4/6i, mPFS was short, with similar PFS times comparing chemotherapy
and ET, with slightly longer PFS for targeted strategies (PI3K/mTOR). These results highlight a major
need to better understand the mechanisms of CDK4/6i resistance and identify new therapeutic strategies
for these patients.

Introduction
Approximately 60–70% of the 150,000 women currently living with metastatic breast cancer (MBC) in the
United States have tumors that are hormone receptor (HR) positive and HER2 negativen[1–3]. While
endocrine therapy (ET) remains an essential therapeutic option for this population[4], intrinsic or acquired
resistance inevitably emerges. Preventing and reversing resistance to ET necessitates the use of effective
and optimally sequenced therapies.
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Cyclin dependent 4 and 6 kinases (CDK 4/6) are key regulators of cell-cycle progression[5]. Over the last
�ve years, there have been three Food and Drug Administration (FDA)-approved CDK4/6 inhibitors
(CDK4/6i) (palbociclib, ribociclib, and abemaciclib) based on data from phase III randomized clinical
trials in the �rst line (1L; PALOMA-2, MONALEESA-2, MONALEESA-7, MONARCH-3)[6–9] and second line
(2L; PALOMA-3, MONALEESA-3, MONARCH-2) treatment of advanced breast cancer[10–12]. These
studies demonstrated a clinically signi�cant progression free survival (PFS) bene�t when compared to
single agent ET (letrozole or fulvestrant)[8,9,13,14], with updated results highlighting an overall survival
(OS) advantage with some CDK4/6i[10–12,15,16].

While CDK4/6i have become standard of care as 1L or 2L treatment of HR-positive MBC, the optimal
treatment strategy after progression on a CDK4/6i remains uncertain. To determine the prognosis of
patients following progression on CDK4/6i based on the type of post CDK4/6i therapy used, we
performed a single institution retrospective review of patients with HR-positive MBC receiving 1L or 2L
CDK4/6i with the goal of describing the prescribing patterns and clinical responses following progression
on CDK4/6i-based treatment.

Methods

Patient Selection
As part of an Institutional Review Board approved protocol, we utilized the electronic medical record to
identify individuals with MBC prescribed palbociclib, ribociclib, or abemaciclib by a medical oncologist in
Mayo Clinic (Rochester, MN) between December 2014-February 2018. We utilized ICD-10 codes and
record review to focus on those prescribed 1L or 2L CDK4/6i who received at least 30 days of therapy and
attended more than two clinic visits at our institution during treatment. In-class switching of ET (i.e.
changing from one aromatase inhibitor to another for toxicity) was not considered a new line of therapy.
If a patient switched to a different CDK4/6i (e.g. palbociclib to abemaciclib) or a different class of ET
(e.g. letrozole to fulvestrant while remaining on the same CDK4/6i), this was considered a subsequent
line of therapy.

Clinical outcomes
Endocrine therapy resistance was classi�ed as primary and secondary, per the 4th ESO-ESMO
International Consensus Guidelines for Advanced Breast Cancer[17]. Based on this de�nition, our 1L
cohort was classi�ed as primary ET resistance when metastatic relapse occurred within the �rst two
years of adjuvant ET. Secondary ET resistance was de�ned as: a) relapse while on adjuvant ET, but after
the �rst 2 years, b) relapse within 12 months of completing adjuvant ET. In the 2L cohort, primary ET
resistance was de�ned as progression within the �rst six months of ET for MBC.

Patient data were abstracted from December 1, 2014 through September 30, 2020, and three authors (GC,
KG, SL) participated in data abstraction. We separately evaluated 1L and 2L cohorts to determine the PFS
during and after CDK4/6i therapy. We de�ned PFS as the time from the date of initiation of CDK4/6i to
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the date of disease progression that was determined clinically, radiographically or pathologically. Patients
who stopped treatment due to toxicity prior to disease progression were censored at time of therapy
discontinuation. We measured OS from the start of CDK4/6i based therapy until time of death or last
follow-up where patients were censored if they were alive or lost to follow-up.

Statistical analyses:
Continuous variables were summarized as median and standard deviation (SD) reported with 95%
con�dence intervals (CI) or 25th /75th percentile (Q1, Q3). In subgroup analyses of the 2L and third line
(3L) setting, samples were too small to calculate an accurate 95% CI and were subsequently denoted as
not evaluable (NE), where applicable. All statistical analyses, including Kaplan-Meier survival curves were
performed using BlueSky statistics (BlueSky Statistics LLC, Chicago, IL USA).

Results

Patient characteristics
We identi�ed 136 patients who started a CDK4/6i as 1L (n = 91) or 2L (n = 45) therapy for HR-positive
MBC. A total 37 patients (27.2%) from both cohorts had a diagnosis of de novo metastatic disease. Of
the 99 patients who relapsed following an initial diagnosis of early-stage disease, all underwent previous
surgical resection, 21 patients (21.2%) received neoadjuvant chemotherapy, and 52 patients (52.5%)
received adjuvant chemotherapy. In patients with relapsed disease, 90 patients (90.9%) had received
adjuvant ET with a median treatment duration of 45 months (Q1-Q3 26–60 months) in the 1L cohort and
60 months (Q1-Q3 27.5–60 months) in the 2L cohort.

At the time of diagnosis of metastatic disease, the median age was 59 years in the 1L cohort and 63
years in the 2L cohort. The majority of patients had osseous disease (1L CDK4/6i cohort: 82.4%; 2L
CDK4/6i cohort: 77.8%), with few patients with visceral metastases (1L CDK4/6i cohort: 17.6%; 2L
CDK4/6i cohort 20%) or brain metastases (1L CDK4/6i cohort 3.3%; 2L CDK4/6i cohort 4.4%). Of the 1L
CDK4/6i cohort, 9 (14.1%) were de�ned as having primary ET resistance and 24 (37.5%) had secondary
ET resistance prior to CDK4/6i administration. In contrast, the 2L CDK4/6i cohort had higher rates of
primary (n = 10, 35.7%) and secondary ET resistance (n = 10, 35.7%), as the majority of these patients
were on ET as 1L treatment for HR-positive MBC (n = 37, 82.2%). Additional demographic details,
including prior treatment history and ET resistance can be found in Table 1.
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Table 1
Patient characteristics in �rst line (1L) and second line (2L) CDK4/6i cohorts.

  1L
CDK4/6i

2L CDK4/6i

Total Number of Patients   91 45

Age at Start of CDK4/6i (years) Median (Q1-Q3) 59 (50–
66)

63 (52–71)

Deaths, n (%)   31
(34.1%)

27 (60%)

Gender, n (%) Female 90
(98.9%)

43 (95.5%)

Male 1 (1.1%) 2 (4.5%)

M Stage at Initial Diagnosis, n (%) M0 71
(78.0%)

28 (62.2%)

M1 20
(22.0%)

17 (37.8%)

Sites of Metastases at Diagnosis Bone 75
(82.4%)

35 (77.8%)

Liver 16
(17.6%)

9 (20%)

Lung 28
(30.8%)

6 (13.3%)

Brain 3 (3.3%) 2 (4.4%)

Prior Curative Intent Surgery, n (%)   n = 71 n = 30

Lumpectomy 25
(35.2%)

14 (46.6%)a

Mastectomy 46
(64.8%)

16 (53.4%)

Prior Chemotherapy, n (%)   n = 71 n = 28

Neoadjuvant Chemotherapy 16
(22.5%)

5 (17.9%)

Adjuvant Chemotherapy 35
(49.3%)

17 (60.7%)

aOne patient underwent lumpectomy for bone-only metastatic disease after near complete response
on ET and another patient underwent mastectomy and found to have metastatic disease shortly after
surgery.

bET resistance was higher in the 2L CDK4/6i cohort due to the majority of patients having previously
been on ET as 1L treatment for metastatic breast cancer.
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  1L
CDK4/6i

2L CDK4/6i

None 30
(42.2%)

6 (21.4%)

Prior Adjuvant Radiation Therapy,
n (%)

None 24
(33.8%)

7 (25%)

Received 47
(66.2%)

21 (75%)

Adjuvant ET, n (%) None 7 (9.9%) 2 (5.9%)

Received 64
(90.1%)

26 (94.1%)

Median Duration of ET, months
(Q1-Q3)

45 (26–
60)

60 (27.5–
60)

Type of ET Resistanceb Primary ET Resistance 9 (14.1%) 10 (35.7%)

Secondary ET Resistance 24
(37.5%)

10 (35.7%)

aOne patient underwent lumpectomy for bone-only metastatic disease after near complete response
on ET and another patient underwent mastectomy and found to have metastatic disease shortly after
surgery.

bET resistance was higher in the 2L CDK4/6i cohort due to the majority of patients having previously
been on ET as 1L treatment for metastatic breast cancer.

First line (1L) CDK4/6i cohort outcomes
In the 1L cohort (n = 91), palbociclib + letrozole (81.3%) and palbociclib + fulvestrant (12.1%) were the
most commonly prescribed treatments (Table 2). Median follow-up in the 1L cohort was 40.5 months
(Q1-Q3 30.3–48.9 months) and median post-CDK4/6i follow-up was 25.5 months (Q1-Q3 12.1–35.3
months). Twenty-three patients (25.3%) remained on 1L treatment and 68 (74.7%) stopped CDK4/6i
treatment. Of those who discontinued treatment, 61 (67.0%) progressed, four (4.4%) stopped treatment
due to toxicity, and three (3.3%) stopped for other reasons. There were two patients who did not proceed
with 2L treatment, one due to patient death and another due to patient preference. The median 1L
CDK4/6i PFS was 28.2 months (95% CI 19.6–34.9 months) (Fig. 1A).
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Table 2
CDK4/6i treatment regimens and up to three lines of therapy for management of HR-positive MBC

separated based on 1L or 2L CDK4/6i cohort

  First line treatment Second line treatment Third line treatment

  1L
cohort

n = 91
(%)

2L cohort
n = 45 (%)

1L cohort
n = 66 (%)

2L cohort
n = 45 (%)

1L cohort
n = 56 (%)

2L cohort
n = 36 (%)

CDK4/6i regimens

Palbociclib/letrozole 74
(81.3)

N/A 0 (0) 27 (60) 1 (1.8) 1 (2.8)

Palbociclib/fulvestrant 11
(12.1)

N/A 5 (7.6) 17 (37.8) 2 (3.6) 1 (2.8)

Palbociclib/exemestane 3
(3.3)

N/A 0 (0) 0 (0) 0 (0) 0 (0)

Palbociclib/anastrozole 3
(3.3)

N/A 0 (0) 0 (0) 0 (0) 0 (0)

Abemaciclib 0 (0) N/A 2 (3.0) 1 (2.2) 1 (1.8) 2 (5.6)

Single Agent ET

Letrozole N/A 14 (31.1) 3 (5.1) N/A 0 (0) 0 (0)

Fulvestrant N/A 5 (11.1) 15 (22.7) N/A 8 (14.3) 4 (11.1)

Anastrozole N/A 9 (20) 0 (0) N/A 0 (0) 1 (2.8)

Tamoxifen/Endoxifen N/A 7 (15.6) 2 (3.0) N/A 1 (1.8) 2 (5.6)

Exemestane N/A 2 (4.4) 2 (3.0) N/A 3 (5.4) 0 (0)

PI3K/mTOR inhibitor

Everolimus/exemestane N/A 1 (2.2) 17 (25.8) N/A 9 (16.1) 12 (33.3)

Everolimus/fulvestrant N/A 0 (0) 1 (0) N/A 2 (3.6) 0 (0)

Everolimus/tamoxifen N/A 0 (0) 0 (0) N/A 2 (3.6) 0 (0)

Alpelisib/fulvestrant N/A 0 (0) 4 (6.1) N/A 1 (1.8) 0 (0)

Single Agent chemotherapy

Capecitabine N/A 0 (0) 6 (9.1) N/A 10 (17.9) 5 (13.8)

Paclitaxel N/A 2 (4.4) 2 (3.0) N/A 1 (1.8) 4 (11.1)

Eribulin N/A 0 (0) 3 (4.5) N/A 2 (3.6) 0 (0)
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  First line treatment Second line treatment Third line treatment

Liposomal doxorubicin N/A 0 (0) 0 (0) N/A 1 (1.8) 0 (0)

Other

Clinical trial N/A 0 (0) 1 (1.5) N/A 7 (12.5) 3 (8.3)

Combination chemo N/A 5 (11.1) 3 (4.5) N/A 4 (8) 1 (2.8)

PARP inhibitor N/A 0 (0) 0 (0) N/A 1 (1.8) 0 (0)

The most common 2L treatment options after stopping 1L CDK4/6i was PI3K/mTOR inhibitors
(PI3K/mTORi) combined with ET (n = 22, 33.3%), single-agent ET (n = 22, 33.3%), and single-agent
chemotherapy (n = 11, 16.7%) (Table 2). The median PFS post-1L CDK4/6i for each agent were as
follows: PI3K/mTORi, 8.5 months (95% CI 5.5 months - NE); single agent ET, 6.0 months (6.0 months, 95%
CI 3.3–14.0 months); and single agent chemotherapy, 5.4 months (95% CI 3.3 months- NE) (Fig. 2A).
Notably, 5/22 (22.7%) patients treated with PI3K/mTORi stopped therapy due to toxicity. Seven patients
(10.6%) either received another CDK4/6i (2/7) or switched classes of ET (5/7), with a median PFS of 26.6
months after 1L CDK4/6i in this subgroup (1.0 month-NE). There were 31 (34.0%) deaths during follow-up
and the median OS from the start of therapy for MBC (i.e. start of 1L CDK4/6i) was 61.7 months (95% CI
56.0 months-NR) (Fig. 1C).

Second line (2L) CDK4/6i cohort population
In the 2L cohort (n = 45), the most common prior regimen prescribed for the 1L treatment of metastatic
disease was single agent ET (82.2%) with a median PFS of 13.5 months (95% CI 11.6–28.3 months).

All patients in the 2L cohort were started on a CDK4/6i as 2L therapy, with palbociclib + letrozole (60.0%)
and palbociclib + fulvestrant (37.8%) being the most commonly used regimens. Median follow-up in the
2L cohort was 35.8 months (Q1-Q3 18.0-48.4 months) and median post-CDK4/6i follow-up was 16.8
months (Q1-Q3 5.9–32.4 months). A total of 32/45 (71.1%) of patients progressed on 2L CDK4/6i, �ve
(11.1%) remained on 2L CDK4/6i, �ve (11.1%) stopped due to toxicity and three (6.7%) stopped for other
reasons. On 2L CDK4/6i, the observed PFS was 19.8 months (95% CI 15.7–29.6 months) (Fig. 1B).
Subsequent treatment and response data were available in all 36 patients who were post-2L CDK4/6i and
included PI3K/mTORi (n = 12, 33.3%), single agent ET (n = 7, 19.4%), and single agent chemotherapy (n = 
9, 25.0%) (Table 2). Median 3L PFS in the 2L CDK4/6i cohort were noted, with PI3K/mTORi (4.3 months
95% CI 3.3 months-NE), single agent ET (4.4 months, 95% CI 2.8 months-NE), and single agent
chemotherapy (3.6 months 95% CI 2.0 months-NE) (Fig. 2B). At the end of analysis, 27 patients had died,
and the median OS with initiation of any therapy for HR-positive MBC was 64.0 months (95% CI 44.6
months – NR) (Fig. 1D).

Discussion
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The use of CDK4/6i in combination with ET as 1L treatment for the management of HR-positive HER2-
negative MBC has now become standard of care[4]. However, optimal treatment strategies following
progression on CDK4/6i are not well de�ned. Current options include single agent ET[4], drugs targeting
the PI3K/mTOR pathway such as alpelisib + ET for patients with somatic PIK3CA mutations[18] and
everolimus + exemestane[19] or chemotherapy[4]. Our study sought to assess the types of therapies being
used in the post-CDK 4/6i setting, as well as the clinical outcomes for patients who progress after 1L or
2L CDK4/6i. To do so, we �rst sought to assess the PFS times in the 1L and 2L settings and compare our
�ndings to clinical trials investigating palbociclib in these settings. Reassuringly, we found that median
PFS times were quite similar in the 1L setting [28.2 months (95% CI 19.6–34.9 months)[6], while slightly
shorter in the 2L setting [19 months (95% CI 15.7–29.6 months)].

Following progression on a CDK4/6i, we found that PI3K/mTORi in combination with ET were the most
commonly prescribed 2L or 3L option, followed by single agent ET and chemotherapy. These data
somewhat contrast to a recent large population-based study looking at administrative claims for CDK4/6i
based therapy for treatment of HR-positive HER2-negative MBC, demonstrating that single agent ET and
chemotherapy were the most commonly prescribed regimens following progression on a CDK4/6i with
repeat CDK4/6i or everolimus-based regimens less commonly prescribed[20]. Overall, we found that the
PFS times following progression on a CDK4/6i were short, and ranged from 2.0 to 14.0 months, with
shorter PFS times for patients that progressed after receipt of a 2L CDK4/6i. These data did not
demonstrate an obvious advantage for one speci�c post CDK4/6i based regimen over another; however,
the retrospective nature of this cohort limits our ability to make comparisons across regimens.

Currently, there are several clinical trials that have evaluated the single agent antitumor activity of ET
after CDK4/6i progression. The Veronica trial was a phase II randomized trial investigating the BCL-2
inhibitor venetoclax combined with fulvestrant compared to fulvestrant monotherapy as 2L or 3L
treatment after CDK4/6i progression[21]. There was no statistically signi�cant improvement with the
addition of venetoclax, but this study highlighted that single agent fulvestrant resulted in poor PFS
bene�t (approximately 1.94 months) after CDK4/6i. Recent data from the EMERALD trial, a phase III
randomized control trial of elacestrant, an oral selective estrogen receptor degrader (SERD), compared to
fulvestrant or an aromatase inhibitor in patients who had previously progressed on CDK4/6i + ET noted
an identical PFS bene�t with fulvestrant alone of 1.94 months[22], similar to the Veronica trial.

It has been repeatedly observed that some of the mechanisms that drive resistance to CDK4/6i include
mutations in ESR1[23] and RB1[24], ampli�cation of CDK4 or CDK6[25] and Cyclin E[26] and decreased
ER expression[27,28]. Of these mechanisms, the mTOR/AKT/PI3K pathway may contribute to resistance
to CDK4/6i and therefore may be a reasonable target after progression on a CDK4/6i[27,29–32]. In a
retrospective cohort study of 23 patients with MBC, those previously treated with prior everolimus in the
metastatic setting were signi�cantly less likely to receive a clinical bene�t with subsequent treatment with
palbociclib + letrozole with a median PFS of 4.2 months[33]. In contrast, Cook et al.[34] demonstrated that
patients who received everolimus + exemestane after CDK4/6i or without prior CDK4/6i had similar PFS
(3.6 vs 4.2 months) and OS (15.6 vs 11.3 months), inferring that prior use of CDK4/6i does not prevent
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future bene�t to everolimus + exemestane. This is further supported by a larger retrospective study of 622
patients who had received everolimus + exemestane for treatment of HR-positive MBC, wherein 54
patients had received everolimus + exemestane as 2L therapy after progression on a CDK4/6i with
median time-to-next treatment being 5.5 months vs 8.3 months in patients who received 1L everolimus + 
exemestane[35]. However, OS was longer in the cohort of patients who had received CDK4/6i than those
who had received 1L ET (OS 59.2 months vs 40.8 months p < 0.01). Additionally, cohort A of the BYLieve
trial investigating alpelisib + fulvestrant in patients with PIK3CA mutations who had progressed on
CDK4/6i + an aromatase inhibitor reported a median PFS 7.3 months (95% CI 5.6–8.3 months) and
median OS was 17.3 months (95% CI 17.2–20.7), with 14% discontinuing treatment due to adverse
events[36]. Our data further supports the use of PI3K/mTOR inhibition after progression on CDK4/6is,
given similar PFS time compared to the BYLieve results. These data provide further support for the use of
drugs that target the PI3K/mTOR pathway following progression on CDK4/6i and suggest that further
prospective studies should evaluate the antitumor activity of everolimus containing regimens post-
CDK4/6i.

There are several limitations to our study including its retrospective design, small sample size, and
possible differences in restaging frequency depending on the clinical scenario, which may alter PFS
times. Further, we were unable to stratify patients in the PI3K/mTORi cohort based on activating PIK3CA
mutations, as there were too few patients to allow for adequate subgroup analysis for those treated with
alpelisib + fulvestrant. Additionally, our population primarily received palbociclib-based regimens, which is
re�ective of prescribing practices at the time at Mayo Clinic Rochester and there are few data regarding
the bene�t of treatment strategies following abemaciclib or ribociclib. Lastly, the true clinical bene�t of
PI3K/mTORis in the 2L setting is likely limited by associated toxicities (e.g. hyperglycemia, diarrhea) and
poor tolerance, as demonstrated in our population where just over 20% of patients discontinued due to
side effects, suggesting that better management of these toxicities is needed to improve clinical
outcomes with these drugs.

In conclusion, our study is one of the largest to date evaluating the prognosis of patients following
progression on CDK4/6is. Our data con�rm that despite the choice of therapy, the PFS times are modest
and generally below 6 months in both the 1L and 2L settings. These sobering data clearly illustrate the
need for a better understanding of the mechanisms that drive resistance to CDK4/6i as well as for new
targeted therapies. Our �ndings demonstrating numerically longer PFS times for patients receiving
PI3K/mTORi are consistent with the prospective data examining PI3K inhibitors in this setting.
Prospective studies will help determine the optimal treatment strategy after CDK4/6i failure, several of
which are currently ongoing[30,37–39].

Abbreviations
1L or 2L or 3L: First line or second line or third line

CDK4/6(i): Cyclin dependent 4/6 kinases (inhibitor)
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ET: Endocrine therapy

HER2: Human epithelial growth factor receptor 2

HR: Hormone receptor

MBC: Metastatic breast cancer

mTOR: Mammalian target of rapamycin

NE: Not evaluable

NR: Not reached

OS: Overall survival

PI3K: Phosphatidylinositol 3-kinase

PI3K/mTORi: inhibitors of PI3K or mTOR in combination with endocrine therapy

PFS: Progression free survival

Q1: 25th percentile

Q3: 75th percentile
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Figures

Figure 1

Progression free survival (PFS) and overall survival curves (OS) for 1L and 2L CDK4/6i cohorts. 1L cohort
with A) median PFS (mPFS) 28.2 months (95% CI 19.6-34.9 months) and C) median OS (mOS) from the
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start of therapy for metastatic breast cancer (MBC) was 61.7 months (95% CI 56.0 months-NR). mPFS
was shorter in the 2L CDK4/6i cohort at 19.8 months (95% CI 15.7-29.6 months), but mOS (D) at the start
therapy for MBC was comparable to 1L cohort at 64 months (95% CI 44.6 months – NR).

Figure 2

Progression free survival (PFS) of next line of treatment after progression on CDK4/6i. A) 1L CDK4/6i
cohort with most commonly prescribed 2L treatments including PI3K/mTOR inhibitors (blue), alternative
ET (green), or single agent chemotherapy (orange). The PFS is longest with PI3K/mTOR inhibitors (8.5
months, 95% CI 5.5 months-NE) followed by single agent ET (6.0 months, 95% CI 3.3-14.0 months), and
single agent chemotherapy (5.4 months, 95% CI 3.3 months -NE). B) The 2L CDK4/6i cohort showed the
PFS in 3L treatment with PI3K/mTOR inhibitors (4.3 months 95% CI 3.3 months-NE), alternative ET (4.4
months, 95% CI 2.8 months-NE) or single agent chemotherapy (3.6 months 95% CI 2.0 months-NE)
demonstrated similar PFS. Sample sizes were too small in subgroups to determine statistical
signi�cance.


