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Abstract
The impact of some oncology interventions taken hastily during the COVID-19 ﬁrst wave remains unknown. This
non-interventional, retrospective, multicentric study was conducted to assess the consequences of CDK 4/6i
interruption in patients with metastatic breast cancer. Results showed disease progression in 37% of patients,
and the risk of metastatic disease progression was signiﬁcantly increased for patients with liver metastases.
Background: The impact of some hasty medical decision made during the ﬁrst wave of the Coronavirus Disease
2019 (COVID-19) remains unknown. We have evaluated the consequences of one of these precautionary measures:
the withdrawal of the cyclin D-dependent kinases 4/6 inhibitor (CDK4/6i) in patients whose metastatic disease was
controlled by a combination of endocrine treatment and CDK 4/6i. Method: This study was noninterventional, retrospective, multicentric, and included 60 patients with HR+ HER2- metastatic disease. Their disease was controlled
with the combination of endocrine treatment and CDK 4/6i. The CDK 4/6i was stopped for two months during the ﬁrst
COVID-19 outbreak. A univariate analysis was performed to assess the risk factors associated with disease progression. Results: During this therapeutic break, 22 (37 %) patients had a radiological and/or clinical disease progression.
Among them, the CDK 4/6i was re-introduced to 16 patients (n = 16/22; 73 %). A new line of treatment (chemotherapy
or targeted therapy) was initiated due to the rapid symptomatic tumor progression in four patients (n = 4/22; 18 %). Two
patients (n = 2/22) died in visceral crisis before another anti-tumoral treatment was introduced. In univariate analysis,
the presence of liver metastases increased the risk of metastatic disease progression during the withdrawal of the CDK
4/6 (OR = 6.6; 95 % CI 1.87-23.22; P= .0033). Conclusion: Progression was observed in 37% of patients during the
two-month treatment interruption of the CDK 4/6i. A prolonged CDK 4/6i treatment interruption in patients with clinical
beneﬁt on endocrine treatment does not seem to be a reasonable option in light of these results.
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Introduction
As it has been more than a year since the emergence of the Severe
Acute Respiratory Coronavirus 2 (SARS-CoV-2) responsible for the
current COVID-19 pandemic,1 it is worthwhile to evaluate the
medical methods that were taken in emergency during the first wave
of the epidemic.2 , 3 The region of Eastern France classified in this
time as one of the first national clusters, had to face an unprecedented health crisis and a massive influx of infected persons, including patients with solid tumors.4 , 5 These patients were considered
fragile and vulnerable both due to their malignant pathology and
anti-cancer therapies, which can cause a deep and lasting state of
immunosuppression.6 , 7
Therefore, precautionary and preventive measures to reduce
severe risks and potentially fatal infections have been recommended
in oncology practice before the publication of more precise guidelines by various scientific societies.2 , 8-10
The French guidelines, published in May 2020, discussed the
management of patients with hormone receptor (HR)-positive
and human epidermal growth factor receptor-2 (HER-2)- negative
metastatic breast cancer treated with hormone therapy in combination with a selective cyclin-D dependent kinases 4/6 inhibitor
(CDK 4/6i).11 , 12 It was recommended to stop the CDK 4/6i in
patients whose disease was controlled by the combination of this
targeted therapy with endocrine treatment. The main argument for
this recommendation was to reduce the risk of myelosuppression
(in particular neutropenia, a predictive factor of unfavorable evolution of COVID-19), and symptoms (such as diarrhea, asthenia, or
cardiac rhythm disorders), that may have overlapped with similar
symptoms described in SARS-CoV-2 infections.13-17
In accordance with these guidelines, after a case-by-case assessment showing a benefit outweighing the risks of such an approach,
the CDK 4/5i was stopped in patients with a complete or partial
response or clinical benefit with the combination of endocrine treatment and CDK 4/6i.
After several months of follow-up, we present the impact of
stopping a CDK 4/6i among this patient population.

Patients and Methods
Study design
This is a multicentric, retrospective study conducted in three
Alsatian centers including ICANS (Institut de Cancérologie
Strasbourg-Europe), Clinique de l’Orangerie (ELSAN Group, Strasbourg) and Hôpital Civil Louis Pasteur (Colmar).
All included patients had an HR+ HER2- metastatic breast
cancer treated with a combination of endocrine treatment (Fulvestrant or aromatase inhibitor) and CDK 4/6i. Their disease had to
be clinically, radiologically, and biologically controlled before inclusion. The CDK 4/6i treatment was interrupted, during the first
COVID-19 outbreak, in accordance with the French guidelines for
clinical practice.11
Disease progression during the CDK 4/6i discontinuation was
assessed clinically (eg, increase of a palpable mass, the appearance of
subcutaneous nodules, or worsening of symptoms) or radiologically
(CT, bone scan, or TEP-scan). Following current recommendations,
a single elevation of the tumor marker CA 15.3 was insufficient to
confirm disease progression.
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The tumors were identified as luminal B if two of the following three criteria were identified: Scarff Bloom Richardson (SBR)
histologic grade = 3, Ki 67 proliferation index ≥20%, Progesterone receptor expression ≤20%. The other tumors were classified
as Luminal A.18 Diseases were classified into 3 groups according to
their sensitivity to endocrine treatment before CDK 4/6i prescription: endocrine treatment naïve, primary resistance defined as any
disease progression during the first two years of adjuvant hormonal
therapy or during the first 6 months in the metastatic setting, and
secondary resistance for all other situations.

Study objectives and statistical analysis
The main objective was to evaluate the consequences of
prolonged discontinuation of CDK 4/6i in patients whose disease
was controlled by the combination of endocrine treatment and
CDK 4/6i.
The following parameters were investigated for their prognostic
role on disease progression: Tumor type (Luminal A vs. Luminal B),
endocrine sensitivity, endocrine treatment (aromatase inhibitor vs.
Fulvestrant), metastatic site, duration of CDK 4/6i treatment before
withdrawal, and duration of the CDK 4/6i withdrawal.
All records were blinded before statistical analysis. Response
analysis was performed by univariate logistic regression. As only one
effect was significant in the univariate analysis, we did not perform
a multivariate analysis since it was unlikely that there were other
significant effects given the size of the population analyzed.

Results
Patient characteristics
Between January 5th and March 11th 2021, 60 patients were
included (35 patients at ICANS, 18 patients at the Colmar hospital,
and 7 patients at the Orangerie Clinic). Patients and their disease
characteristics are presented in Table 1. The median age of the
patients was 65 years (35-93 years). The majority of patients were
in good general condition (ECOG performance status of 0 or 1 for
50 patients, 2 for 10 patients).
One-third of the patients were on second-line endocrine therapy
(n = 20, 33 %) and 34 (57 %) were classified as having secondary
hormonal resistance. Based on pathological criteria of the primary
tumor or a secondary lesion, 47 patients (78 %) had a Luminal A
tumor while 13 patients (22%) had a Luminal B tumor.

CDK 4/6 inhibitors and the first epidemic wave of
COVID-19
The CDK 4/6i included Palbociclib in 49 patients (82%), Ribociclib in eight patients (13%), and Abemaciclib in 3 patients (5 %).
The CDK 4/6i was given in combination with Fulvestrant in 35
patients (58 %), or with an AI in 25 patients (42%) patients.
Ovarian suppression with luteinizing hormone-releasing hormone
(LHRH) analogs was also prescribed in eight patients. The median
duration of CDK 4/6i treatment before the withdrawal was 10.3
months. The CDK 4/6i treatment was initiated for 6 months in 25
patients (42 %), one year in 17 patients (28 %), and more than one
year in 18 patients (30 %).
The average duration of the CDK 4/6i withdrawal was 8 weeks
(4-19 weeks).
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Table 1

Patients and Tumors Characteristics
Patients (N = 60)

Disease Progression
(N = 22, 37 %)

Disease Stability
(N = 38, 38 %)

Luminal A

47 (78)

15 (68)

32 (84)

Luminal B

13 (22)

7 (32)

6 (16)

E
Tumor subtype

Hormone sensitivity
Primary hormone resistance

6 (10)

3 (14)

3 (8)

Secondary hormone resistance

34 (57)

15 (68)

19 (50)

De Novo metastatic cancer

18 (30)

5 (23)

13 (34)

<5 years

16 (27)

8 (36)

8 (21)

>5 years

26 (43)

9 (41)

17 (45)
10 (26)

Hormone sensitive
Time between initial diagnosis
and onset of metastasis

Metastatic sites
Exclusive bones metastases

14 (23)

4 (18)

Liver metastases (not exclusive)

16 (27)

11 (50)

5 (13)

Visceral metastases (excluding hepatic)

30 (50)

7 (32)

23 (61)

<6 months

25 (42)

8 (36)

17 (45)

Between 6 months and 12 months

17 (28)

6 (27)

11 (29)

>12 months

18 (30)

8 (36)

10 (26)

Duration of therapeutic CDK
4/6i before interruption

Duration of therapeutic CDK
4/6i interruption
<2 months

27 (45)

7 (32)

20 (53)

≥2 months

33 (55)

15 (68)

18 (47)

CDK 4/6i, 4/6 cyclin D-dependent kinase inhibitor.

Thirty-eight patients (38/60 = 63 %) had no clinical or radiological evidence of disease progression at the time of the CDK 4/6i
reintroduction (Figure 1). In four of those patients, the CA 15.3
tumor marker had increased significantly but without any new clinical symptoms or radiological progression. One year later, in January
2021, thirty-five patients (35/38 = 92 %) were still on the combination of endocrine treatment and CDK 4/6i.
Tumor progression was observed in 22 patients (22/60 = 37 %)
during the CDK 4/6i interruption period, with 15 patients with
a radiological progression and 7 patients with a clinical progression.
Among these 22 patients, CDK 4/6i was reintroduced in 16 patients
(16/22 = 73 %), assuming that the targeted therapy reintroduction would lead to either stabilization of the disease or therapeutic response. A new therapeutic response (partial response or tumor
stabilization) was observed in 7 patients (7/16 = 43 %).
A new treatment (chemotherapy or PARP inhibitor) was initiated
in 4 patients (4/22 = 18 %), because of major tumor progression.
Two patients (2/22 = 9 %) had a major progression with visceral
crisis and died before the possibility of reintroducing a new antitumoral treatment.

Prognostic factors associated with disease progression
All the results of the univariate analysis are summarized in the
Table 2. The presence of liver metastases was the only prognostic
factor in univariate statistical analysis. The risk of disease progression

after CDK 4/6i discontinuation was increased 5.5-fold if patients
had liver metastasis.
The risk of tumor progression was similar, after CDK 4/6i discontinuation, with aromatase inhibitor (9/25 = 36%) or Fulvestrant
(13/35 = 37%; P = .92).
Although not statistically significant (P = .15), the risk of
progression for the luminal B subtype appeared to be 2.49 times
higher than for the luminal A subtype. This risk was also increased
(2.38-fold) when the CDK 4/6i was stopped more than two cycles,
compared to a shorter period.

Discussion
The CDK 4/6i has revolutionized the management of patients
with hormone-sensitive metastatic breast cancer. PALOMA-2 and 3
were the first randomized phase III trials comparing HT alone vs.
HT plus a CDK 4/6i and demonstrated a disease progression-free
survival (PFS) benefit in this patient population.19 , 20
The benefit was seen both in the first-line setting, with a PFS of
24.8 months vs. 14.5 months (Palbociclib + Letrozole vs. Letrozole alone; HR = 0.58; 95% CI 0.46-0.72; P < .000001), and in
the second-line setting, with a PFS of 9.2 months vs. 5.8 months
(Palbociclib + Fulvestrant vs. Fulvestrant alone; HR = 0.48; 95 %
CI 0.27 to 0.86; P = .0065) in patients previously treated with nonsteroidal AI therapy.
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Figure 1

Study flowchart.

Table 2

Univariate Analysis and Odds Ratio for Disease Progression
OR

95 % CI
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P Value

Tumor subtype
Luminal A

1

Luminal B

2.49

.15
[0.71-8.70]

Hormone sensitivity
Hormone sensitive
Primary or Secondary hormone resistance

1
3.27

.07
[0.93-11.54]

Metastatic sites
Exclusive bones metastases

1

.01

Liver metastases (not exclusive)

5.50

[1.14-26.41]

Visceral metastases (not hepatic)

0.76

[0.18-3.20]

Duration of CDK 4/6i treatment before withdrawn
<6 months

1

.70

Between 6 months and 12 months

1.16

[0.31-4.26]

>12 months

1.70

[0.49-5.95]

Duration of CDK 4/6i treatment withdrawn
<2 months

1

≥2 months

2.38

.12
[0.79-7.15]

Abbreviations: CI = conﬁdence interval; OR = odds ratio; vs = versus; CDK 4/6i = 4/6 cyclin D-dependent kinase inhibitor.

With a longer follow-up, numerous studies have demonstrated
a significant improvement in overall survival in first line-setting
(Monaleesa 2, 3, and 7 with Ribociclib) and second-line (Monarch
2 with Abemaciclib and Paloma 3 with Palbociclib).19-21
At the time of the first COVID-19 epidemic peak, temporarily stopping these targeted therapies seemed reasonable given their
respective adverse effects, which were assumed to be risk factors for
a more severe COVID-19 infection.11
Furthermore, reassuring data were extracted from these randomized studies showing that CDK 4/6i dose-reduction for toxicity did

4

not reduce the benefit of CDK 4/6i addition to endocrine treatment.22 , 23
The present study is the first to evaluate the withdrawal of the
CDK 4/6i in patients whose disease was controlled by the combination of endocrine treatment and CDK 4/6i. There was disease
progression in more than one-third of the patients with CDK 4/6i
withdrawn. This observation demonstrates that it is not reasonable to stop CDK 4/6i and continue only the endocrine treatment,
even in women with disease stability. These data are useful in clinical practice, providing some answers to patients with a long-lasting
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efficacy of the combination of endocrine treatment with CDK 4/6i
who would like to lighten their treatment. On the contrary, it was
demonstrated that CDK 4/6i dose reduction was possible, with a
maintained benefit of the combination of endocrine treatment with
CDK 4/6i.24 , 25
The CDK4/6i are interrupted in various situations. Toxicity
may require dose interruptions. Stopping the CDK4/6i treatment
is a common practice in perioperative period or during radiation
therapy. However, these interruptions are usually short.26 , 27
As shown in our study, interruptions of more than 4 weeks might
put the patients at risk of progression. Therefore, physicians must
carefully consider this risk before interrupting the CDK4/6 for long
periods of time, more specifically for patients with liver metastasis.
This study shows that liver metastasis significantly increased
the risk of tumor progression during the CDK 4/6i withdrawal
(OR = 5.50; CI 1.14-26.4; P = .01).
This study has some limitations since it is retrospective, limited to
three centers and a small number of patients. Nonetheless, radiological assessment was performed before the withdrawal of CDK 4/6i
and before their resumption, and tumor progression was defined
according to RECIST 1.1 criteria.
Lastly, this management was placed in a context of an unprecedented health crisis, having to face a viral pandemic from an
unknown infectious agent resulting in hasty and uncodified therapeutic decisions.14

Conclusion
The COVID-19 pandemic led to health care system restructuring and current practice adjustments following our understanding
of SARS-CoV-2 over time. Thus, our study highlights the consequences of certain therapeutic decisions, decided in an emergency
and without a strong scientific basis. Prolonged CDK 4/6i discontinuation in patients with controlled metastatic cancer is not a
reasonable option, as there was disease progression in more than one
third of patients during this interruption.

Clinical Practice Points
• Discontinuation, even temporarily, of CDK 4/6 cyclin Ddependent kinases inhibitors resulted in disease progression in
more than one-third of patients whose disease was controlled by
the combination of endocrine treatment and CDK 4/6i.
• The risk of metastatic disease progression was significantly
increased for patients with liver metastases.
• Discontinuation or even temporary interruption of the CDK 4/6i
in patients with controlled metastatic disease is highly discouraged.
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