
Advanced/Metastatic Breast Cancer 
2019-2020

HER2+
(luminal-like or non-luminal-like

Triple negative (TNBC)
(ER-, PR-, HER2-)

Evaluate extent of disease, biopsy and 
assessment of ER and HER2 status

If germline BRCA 1/2 
mutations present

PARPi Review
• Triple-negative: first 
   line
• Luminal-like: after 
  endocrine therapy if
  BRCA1/2 or BRCAness
• Efficacy compared with
  platinum is unknown
• AKTi (LOTUS, PAKT##and
  BEGONIA trials (see new directions
  below)

Chemotherapy/Checkpoint Inhibition
• If >1% PD-L1 immune cell staining,
  nab-paclitaxel plus atezolizumab is an
  option in L1 (IMpassion130)
• Platinum is a good option
• Other recommendations similar to 
  luminal-like metastatic breast cancer

First line: Consider
Dose-dense AC followed by paclitaxel 
+ trastuzumab)

Chemotherapy
• Use sequential monotherapy
• Preferred first-line agents for patients
  pretreated with anthracycline and taxane are
  capecitabine, vinorelbine or eribulin
• Anthracycline or taxane rechallenge possible
  (if ≥1 year from prior exposure)
• In combination with a taxane or capecitabine
  chemotherapy, bevacizumab (an anti
  VEGF antibody) is an option in the first line
• Many options are available for later lines, but
  the best sequence is unknown

TOPACIO: Niraparib 
Combined With 
Pembrolizumab

MEDIOLA trial
olaparib  and durvalumab 

(Imfinzi) 

 Limited or  no prior 
chemotherapy

↓
chemotherapy *+ 

checkpoint  inhibition
Recent Advances 

2019

Capecitabine + Lapatinib) 
38-66% CNS (brain) RR

Other  New Chemotherapy
HER2-positive breast cancer: 
new therapeutic frontiers and 
overcoming resistance Pernas 
and Tolaney et al. 2019

✭  Other  Chemotherapy
HER2CLIMB: [selective oral HER2 tyrosine 
kinase inhibitor, (tucatinib, TUKYSA), 
consider CNS (Brain) 42% RR in prior 
studies)] + trastuzumab + capecitabine. 

HER2+: Brain CNS Involvement: Review

Neratinib + Capecitabine
49% CNS (Brain) RR

TBCRC 022: A Phase II Trial of 
Neratinib and Capecitabine for 
Patients With HER2+ Breast 
Cancer and Brain Metastases. 49%  
RR 

✭ EnHERtu~61% 
ORR but  interstitial 
pneumonitis in ~14%

✭ DESTINY-Breast01 t r ia l  fo r 
Trastuzumab deruxtecan (DS-8201, T 
D X d , k n o w n a s f a m - t r a s t u z u m a b 
deruxtecan-nxki and sold under the brand 
name EnHERtu)  now FDA approved as 
EnHERtu  2019 Targets some HER2-low

 ●

PD-L1 - pos

KEYNOTE -119

KEYNOTE-355

KEYNOTE-522

NALA trial

 TBCRC-022 trial Brain 
metastasis RR 30-50%

●
Luminal-like

●
Luminal-like

●
Luminal

BROCADE3 trial: veliparib + 
carboplatinum + paclitaxel

●
SP142

 ●
IMpassion130

Tucatinib
TUKYSA

PD-L1-pos and other considerations

Endocrine### Therapy for Advanced Breast Cancer 2020

Luminal-like
(ER+ and/or PR+, HER2-)

Fair/Good Responses
Everolimus + (fulvestrant or 

exemestane) may ~double PFS

●

●

● ●

●

PrE0102

●
SOLAR-1

If no more endocrine therapy-based options, 
rapid progression or visceral crisis

Sacituzumab 
govitecan (Trodelvy)

●
BYLieve

●

EnHERtu

●
Trodelvy

FDA

Everolimus

CDK4/6
inhibitors

Faktion
trial

Alpelisib

>>>>

New directions for TNBC

●●
LOTUS 

trial 
TNBC#

●
PAKT### Trial 
Capivasertib 

Paclitaxel 
TNBC
↑OS

 BEGONIA
Capivasertib, 

paclitaxel, and 
Durvalumab for 

some.

●

>>>>

●
   Metaplastic##
Everolimus Rx

●
   Metaplastic##

pembrolizumab + 
nab-paclitaxel

Response!

●
Lotus

Biomarkers
PI3K/AKT

●
Sacituzumab 

govitecan-
hziy

Trodelvy

●

●
HRD in
TNBC
PARPi

●
BROCADE3

   Trilaciclib plus 
chemotherapy
IV CDK4/6i +

gemzar+carbo OS 
encouraging

Clinical Utility of 18F-FDG PET/CT in Staging Localized 
Breast Cancer Before Initiating Preoperative Systemic 
Therapy 

↑Survival in patients with HR+/
HER2− metastatic breast cancer 
treated with initial endocrine 
t h e r a p y v e r s u s i n i t i a l 
chemotherapy.  2020

●
LBA19 GEICAM/

2014-12 (FLIPPER) 
study

F+Palbocyclib

New for TNBC### 2021

Pembrolizumab + 
Capecitabine 2020

PD-L1 Discussion

Sacituzumab 
Cartoon NEJM 2021

An Overview of PARP Inhibitors for 
the Treatment of Breast Cancer 2021

●
Datopotamab 

deruxtecan 
(Dato-DXd)

●
Review New Meds

2021: FUTURE-C-PLUS
Camrilizumab, Famitinib

●
Review New Meds

2021: FUTURE-C-PLUS
Camrilizumab, Famitinib

?
androgen###

New androgen agonists 2021

The Androgen Receptor is a 
Tumour Suppressor in Estrogen 
Receptor Positive Breast Cancer 
2021

Review: Androgen Receptor in 
Breast Cancer—Cl in ica l and 
Preclinical Research Insights

Androgen Receptor in Breast 
Cancer: From Bench to Bedside

OlympiA Trial: “Adjuvant Olaparib for Patients with 
BRCA1- or BRCA2-Mutated Breast Cancer” 2021

OlympiAD final overall survival and tolerability results: 
Olaparib versus chemotherapy treatment of physician’s 
choice in patients with a germline BRCA mutation and 
HER2-negative metastatic breast cancer: 2019 NOTE: no 
OS advantage but better DFS

Advanced/Metastatic Breast Cancer 2019-2021

5th ESO-ESMO international consensus 
guidelines for advanced breast cancer (ABC 5)

●
Sacituzumab 

govitecan-hziy
Trodelvy

●
Leronlimab

Sacituzumab 
govitecan-

hziy
Trodelvy

Biomarkers
Ascent Trial

OlympiA Update 
2 0 2 1 O l a p a r i b 
including BRCA1,2 
mutated, HR± pts

Extensive Listing of Breast Cancer Chemotherapy Protocols for 
[Recurrent or Metastatic Disease]

from Chemotherapy Advisor April 2020 c/w NCCN 3.2020

NCCN  Protocols [Chemo- and  Endocrine therapies] for 
regional adjuvant  and neoadjuvant Rx from Cancer Therapy 
Advisor

Treatment 
Protocols

FDA approved 
drugs for CaBr 

Adjuvant
Protocols

New FDA: Hematology/Oncology (Cancer) Approvals & 
Safety Notifications

Chemo- and Endocrine therapy Protocols

17th St. Gallen/Vienna 2021: A Brief Summary of the 
Consensus Discussion on Customizing Therapies for 

Women with Early Breast Cancer

2020 San Antonio Breast Cancer Symposium Abstracts

" "

CHEMOTHERAPY### Endocrine###

Destiny-Breast03
Second line

T-DXd
(EnHERTu)

●

ER/PR+, HER2-neg and Visceral crisis at Presentation
CDK4/6 inhibition in low burden and extensive metastatic breast cancer: 
summary of an ESMO Open—Cancer Horizons pro and con discussion

CDK4/6 inhibitor plus endocrine therapy for hormone receptor-positive, 
HER2-negative metastatic breast cancer:The new standard of care: 
2021

Figure 1 Proposed therapeutic algorithm for luminal subtype non- life- threatening MBC in 
2019. AI, aromatase inhibition; CDK, cyclin- dependent kinase; ER+, oestrogen receptor 
positive; HER2−, human epidermal growth factor 2 negative; MBC, metastatic breast 
cancer; NSAI, non-steroidal aromatase inhibition; PD, progressive disease; Rx, treatment; 
TAM, tamoxifen. Modified by Glenn Tisman, M.D.

Figure 2 Proposed therapeutic algorithm for luminal subtype MBC with non- life- threatening visceral 
involvement with close follow- up of the patient. CDK, cyclin- dependent kinase; ER, oestrogen receptor; 
ESR1, oestrogen receptor 1; MBC, metastatic breast cancer; PD, progressive disease; NSAI, non- steroidal 
aromatase inhibition; TAM, tamoxifen. Modified by Glenn Tisman, M.D.

non- life- threatening MBC in 2019

non- life- threatening MBC w Visceral Involvement 2019

Prior endocrine therapy as 
adjuvant only

YES

ER+
HER2-

PD on NSAI

Fulvestrant + CDK4/6 
inhibitors* Fulvestrant + 

Alpelisib** (PI3K-mutated) 
Exemestane + everolimus***

PD following first-line 
TAM or fulvestrant

*inclusion of CDK4/6 inhibitors is based on the results of phase 3 trials(PALOMA-2, MONALEESA-2, MONALEESA-7, 
MONARCH-3, PALOMA-3, MONARCH-2, MONALEESA-3) Ahmad Awanda, personal communication
** SOLAR-1 *** BOLERO-2

NSAI
NSAI + CDK4/6 

inhibitors*

Postmenopausal ER+ MBC

de novo MBC w 
no prior AI/TAM

exposure

Fulvestrant (bone)      
◀ + CDK4/6    ▶

OR
 NSAI± CDK4/6i*

No

*Fulvestrant particularly if ESR1-mutated tumors

Special Article: 5th ESO-ESMO international consensus guidelines for advanced
breast cancer (ABC 5)

de novo MBC

NSAI + CDK4/6 inhibitors

PI3K
non-mutated

Chemotherapy 
(Exemestane + 
everolimus OR 

fulvestrant*)

PI3K mutated

Fulvestrant + 
Alpelisib

OR
Chemotherapy

OR
(Exemestane + 

everolimus)

Relapse on (or within 12 months of 
completing) adjuvant NSAI

Fulvestrant + CDK4/6 inhibitors 
(Fulvestrant + alpelisib if PI3K-
mutated) may be an alternative

Chemotherapy 
OR

(Exemestane + 
everolimus)

NSAI + CDK4/6 inhibitors

PD on TAM or relapse > 12 months of 
completing adjuvant NSAI

Chemotherapy
OR

 (Exemestane + 
everolimus OR 

fulvestrant*)

Fulvestrant + 
Alpelisib

OR
Chemotherapy 

OR 
(Exemestane + 

everolimus)

PI3K
non-mutated

PI3K
mutated

Prior endocrine therapy for MBC

non- life- threatening MBC w/o Visceral Involvement
Postmenopausal ER-positive MBC  with non-life-threatning Visceral Involvement 2019

Treatment approach to metastatic hormone receptor-positive, HER2-negative 
breast cancer: Endocrine therapy and targeted agents

Algorithm for endocrine treatment and targeted therapy for HR-positive, HER2-negative MBC. * Patients 
receiving alpelisib should have laboratory and symptom monitoring weekly for the first 4 weeks of therapy to 
avoid serious toxicity. CDK, cyclin-dependent kinase; HER2, human epidermal growth factor receptor 2; HR, 
hormone receptor; MBC, metastatic breast cancer. ** NOTE tamoxifen + a CDK4/6 inhibitor is associated with 
and increase in QT interval and not recommended. Modified by Glenn Tisman, M.D.

Endocrine Therapy for Metastatic Breast Cancer Guideline ASCO Update 2021

Aromatase inhibitor 
plus CDK4/6 inhibitor 
as first-line therapy

P I K 3 C A 
mutation?

Fulvestrant plus 
C D K 4 / 6 
inhibitor as first-
line therapy

P I K 3 C A 
mutation?

Germline BRCA1/2 
or PALB2 mutation 

Oral PARP inhibitor as monotherapy may be 
offered in the first-line through the third-line 
setting

T a m o x i f e n , 
aromatase inhibitor, 
OR fulvestrant plus 
alpelisib* as second-
line therapy Tamoxifen**, aromatase 

inhibitor, OR fulvestrant 
(with targeted therapy if 
not already given), or 
chemotherapy as third-
line therapy

Chemotherapy or any 
one of the following 
(with targeted therapy if 
not a l ready g iven) : 
tamoxifen, aromatase 
inhibitor, or fulvestrant 
as third-line therapy

YES

NO

AI

Premenopausal Perimenopausal

Ovarian ablation or suppression

Postmenopausal

YES

NO

YES

NO

YES

T r e a t e d w i t h 
adjuvant AI?

*Management of toxicity to isoform a-specific PI3K inhibitors

Fulvestrant plus alpelisib* as 
second-line therapy

Tamoxifen, aromatase inhibitor, OR 
fulvestrant ± everolimus as second-line 
therapy

Fulvestrant ± everolimus 
as second-line therapy

     Endocrine### ±  Targeted### 
Therapies 2019 -> 2021

●
Ribociclib + NSAI 

+ goserelin
Monaleesa-7

Adj: relapse on or within 12 
months of completing NSAI

Adj: relapse > 12 months of 
completing NSAI

AI AI

PIK3CA mutation testing
PIK3CA mutation testing Postmenopausal patients, and 

male patients, with HR-pos, 
HER2-neg, advanced or 
metastatic breast cancer

PIK3CA mutation testing

●
Ribociclib + 
fulvestrant 

Monaleesa-3
●

Hi
risk

ENDOCRINE###
METASTATIC###

Flipper

Second line
T-DM1

EnHERtu (T-DXd) ✭
New Drug active for HER2+ (1+, 2+, and 3+) by 
immunohistochemistry (Includes HER2-low activity)

https://www.nature.com/articles/s41572-019-0111-2.pdf
Test Name
NATURE REVIEWS | DISEASE PRIMERS | Breast Cancer: Article citation ID: (2019) 5:66


Algorithm for advanced breast cancer. 

Management of advanced breast cancer with distant metastases should be according to subtype as well as disease characteristics and patient preferences. Supportive, palliative and psychosocial support are crucial from the time of diagnosis. 

Biopsy of a metastatic site and assessment of estrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor receptor 2 (HER2) status, at least once in the metastatic setting, are also necessary. 

Endocrine therapy , with or without targeted therapy , is the mainstay for luminal- like disease, and — unless life- threatening — several lines are to be used before commencing chemotherapy. 

When chemotherapy is used, sequential monotherapy is advised. For triple- negative disease, chemotherapy is the main treatment, with no specific recommendations except that platinum is one of the preferred options. 

Triple- negative tumors with immune cells expressing programmed death- ligand 1 (PD- L1) may be candidates for first- line immunotherapy. 

For HER2-positive disease, it is crucial to continue blocking the HER2 pathway , with a sequence of anti- HER2 agents and chemotherapy ; combinations of endocrine therapy with anti- HER2 therapy can also be used in ER- positive, HER2-positive disease,
preferentially as maintenance therapy. 

 For women harboring germline BRCA mutations, poly(ADP- ribose) polymerase
(PARP) inhibitors are an additional therapy option. 

The management algorithm takes evidence- based registered therapy options into account. Availability and reimbursement of individual diagnostic or therapeutic options may differ regionally and require adjustments of the treatment concepts outlined here. −, negative; +, positive; PFS, progression- free survival; T- DM1, ado- trastuzumab emtansine; VEGF, vascular endothelial growth factor.

https://pbs.twimg.com/media/E3NqLsPXIAQWarQ?format=jpg&name=4096x4096
https://www.ijbs.com/v15p0962.pdf
Test Name
Prospect for Application of PARP Inhibitor in Patients with HER2 Negative Breast Cancer
Nan Shao et al.

Abstract
Human epidermal growth factor receptor (HER2) negative metastatic breast cancer (BC) accounts for 73% of BC. 

The molecular analysis of this disease is essential for potential options for targeted therapy. Several promising clinical strategies are being evaluated which includes endocrine therapy, modified chemotherapy, angiogenesis inhibitors, immune checkpoint inhibitors, and anti-androgens. 

New therapeutic approaches are being developed that target BC patients with germline mutations in either BRCA1, BRCA2 as well as BRCAness, a condition in which tumors have molecular similarity to BRCA-mutated tumors. Poly (ADP-ribose) polymerase inhibitors (PARPi) which are effective therapy in germline BRCA1 and BRCA2 mutations [NOTE: And more recently PALB2 mutations], are also observed to be effective in somatic mutations. 

Germline mutations in the homologous recombination pathway genes could also contribute to PARPi sensitivity. PARPi act as chemo- and radio-sensitizers by limiting the DNA-damage response and potentiating the activity of chemo- and radio-therapy when used alone or in combination with chemotherapy. Apart from PARPi as monotherapy, additional researches are ongoing in combination with cytotoxic chemotherapeutics and targeted agents in HER2 negative BC. 

This review aims at the most recent developments in the targeted therapy, summarizes the recent clinical trials outcomes, along with the overview of ongoing clinical trials in HER2 negative patients with BRCA1/2 mutations and sporadic tumors with BRCAness.

International Journal of Biological Sciences 2019; 15(5): 962-972. doi: 10.7150/ijbs.30721

Test Name
Basel, 11 March 2019

PD-L1 (SP142) Assay:

This was the enrollment assay used in the IMpassion130 trial, the first positive phase III immunotherapy regimen study in triple-negative breast cancer

Each year about 300,000 women are diagnosed globally with triple-negative breast cancer, an aggressive disease with limited treatment options that represents 15 percent of all breast cancer cases.

This approval is an important step in Roche’s personalized healthcare strategy to fit treatments to patients who can benefit most from a specific medicine

Roche (SIX: RO, ROG; OTCQX: RHHBY) today announced US Food and Drug Administration approval of the VENTANA PD-L1 (SP142) Assay as the first companion diagnostic to aid in identifying triple-negative breast cancer (TNBC) patients eligible for treatment with the Roche cancer immunotherapy Tecentriq®(atezolizumab) plus chemotherapy (Abraxane® [paclitaxel protein-bound particles for injectable suspension (albumin-bound); nab-paclitaxel]). 

Assessment of PD-L1 biomarker status on tumor-infiltrating immune cells with the assay is essential for identifying those patients most likely to benefit from the treatment.

A diagnosis of triple-negative breast cancer means that the three most common proteins associated with breast cancer growth – estrogen receptor, progesterone receptor and HER2/neu – are not expressed on the tumor.



Test Name
ASCO Clinical Practice Guideline Update: Systemic Therapy for Patients With Advanced HER2-Positive Breast Cancer Published at jco.org on June 25, 2018.  Clinical Practice Guideline Committee approval: April 4, 2018. VOLUME 36 • NUMBER 26 • SEPTEMBER 10, 2018

➤ Recommendations

• Clinicians should recommend HER2 targeted therapy–based combinations for first-line treatment, except for highly selected patients with estrogen receptor–positive or progesterone receptor–positive and HER2-positive disease, for whom clinicians may use endocrine therapy alone (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

• If a patient’s HER2-positive advanced breast cancer has progressed during or after first-line HER2-targeted therapy, clinicians should recommend second-line HER2 targeted therapy–based treatment (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

• If a patient’s HER2-positive advanced breast cancer has progressed during or after second-line or greater HER2-targeted treatment, clinicians should recommend third line or greater HER2-targeted therapy–based treatment (Type: evidence based; Evidence quality: intermediate; Strength of recommendation: moderate).

• Clinicians should recommend the combination of trastuzumab, pertuzumab, and a taxane for first-line treatment, unless the patient has a contraindication to taxanes, paclitaxel (Taxol) and docetaxel (Taxotere) Type: evidence based; Evidence quality: high; Strength of recommendation: strong). 

• If a patient’s HER2-positive advanced breast cancer has progressed during or after first-line HER2-targeted therapy, clinicians should recommend trastuzumab emtansine (T-DM1, Kadcyla) as second-line treatment (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

• If a patient’s HER2-positive advanced breast cancer has progressed during or after second-line or greater HER2-targeted therapy, but she has not received T-DM1, clinicians should offer T-DM1 (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

• If a patient’s HER2-positive advanced breast cancer has progressed during or after second-line or greater HER2-targeted treatment, but she has not received pertuzumab (Perjeta), clinicians may offer pertuzumab (Type: informal consensus; Evidence: quality: insufficient; Strength of recommendation: weak).

• If a patient’s HER2-positive advanced breast cancer has progressed during or after second-line or greater HER2-targeted treatment, and she has already received pertuzumab and T-DM1, clinicians should recommend third-line or greater HER2 targeted therapy–based treatment. Options include lapatinib (Tykerb) plus capecitabine (Xeloda), as well as other combinations of chemotherapy, and trastuzumab (Herceptin), lapatinib and trastuzumab, or hormonal therapy (in patients with estrogen receptor–positive and/or progesterone receptor–positive disease). There is insufficient evidence to recommend one regimen over another (Type: informal consensus; Evidence quality: insufficient; Strength of recommendation: weak).

• If a patient is receiving HER2-targeted therapy and chemotherapy combinations, the chemotherapy should continue for approximately 4 to 6 months (or longer) and/or to the time of maximal response, depending on toxicity and in the absence of progression. When chemotherapy is stopped, clinicians should continue the HER2-targeted therapy; no further change in the regimen is needed until the time of progression or unacceptable toxicities (Type: evidence based; Evidence quality: intermediate; Strength of recommendation: moderate).

• If a patient finished trastuzumab-based adjuvant treatment 12 months before recurrence, clinicians should follow the second-line HER2-targeted therapy–based treatment recommendations (Type: evidence based; Evidence quality: intermediate; Strength of recommendation: moderate).

• If a patient finished trastuzumab-based adjuvant treatment 12 months before recurrence, clinicians should follow the first-line HER2-targeted therapy–based treatment recommendations (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

• If a patient’s cancer is hormone receptor positive and HER2 positive, clinicians may recommend either:
 
* HER2-targeted therapy plus chemotherapy (Type: evidence based; Evidence quality: high; Strength of recommendation: strong).

* Endocrine therapy plus trastuzumab or lapatinib (in selected cases; Type: evidence based; Evidence quality: high:  Strength of recommendation: moderate).
  
* Endocrine therapy alone (in selected cases; Type: evidence based; Evidence quality: intermediate; Strength of recommendation: weak).

• If a patient has started with an HER2-positive targeted therapy and chemotherapy combination, clinicians may add endocrine therapy to the HER2-targeted therapy when chemotherapy ends and/or when the cancer progresses (Type: informal consensus; Evidence quality: insufficient; Strength of recommendation: weak).

• In special circumstances, such as low disease burden, presence of co-morbidities (contradictions to HER2-targeted therapy
such as congestive heart failure), and/or presence of a long disease-free interval, clinicians may offer first-line endocrine therapy alone (Type: informal consensus; Evidence quality: intermediate; Strength of recommendation: weak).

Qualifying statement: Although clinicians may discuss using endocrine therapy with or without HER2-targeted therapy, the majority of patients will still receive chemotherapy plus HER2-targeted therapy.

Note: The guide for rating recommendations and evidence quality is provided in the
Methodology Supplement.

Additional Resources

More information, including a Data Supplement with additional evidence tables, a Methodology Supplement with information about evidence quality and strength of recommendations, slide sets, and clinical tools and resources, is available at :
www.asco.org/breastcancer-guidelines. 

Patient information is available at www.cancer.net

https://jamanetwork.com/journals/jamaoncology/fullarticle/2735888
Test Name

TOPACIO/Keynote-162: Niraparib + pembrolizumab in patients (pts) with metastatic triple-negative breast cancer (TNBC), a phase 2 trial.
Shaveta Vinayak, et al. Journal of Clinical Oncology 2018 36:15_suppl, 1011-1011 


Background: Chemotherapy is a standard of care for TNBC despite its suboptimal efficacy. ≈15–20% of TNBC have BRCA1/2 mutations (mut); ≈75% of BRCA1 mut BCs are TN. Single agent poly(ADP-ribose) polymerase (PARP) inhibitors have clinical activity in pts with BRCA1/2 mutations (BRCAmut) BC and provide median PFS of 6 mos in pts with BRCAmut TNBC vs 3.5 mos for chemotherapy. Single-agent pembrolizumab (pembro), a programmed death 1(PD–1) inhibitor, has shown objective response rates (ORR) of 5–18% in previously treated TNBC. TOPACIO (NCT02657889) is a fully enrolled study evaluating the safety and efficacy of combination treatment with selective PARP1/2 inhibitor niraparib + pembro in pts with met TNBC. Methods: Pts received niraparib 200 mg orally once daily + pembro 200 mg IV on day 1 of each 21-day cycle. Primary efficacy endpoint was ORR and secondary endpoints included disease control rate (DCR = CR+PR+SD [stable disease]). Results: As of Jan 2018, 12 of 54 enrolled TNBC pts (22%) had deleterious BRCAmut; 9 (17%) not tested/indeterminate results. Median age was 54 yrs, with median of 1 prior line of therapy in the met setting (range 0–3); 22 (41%) had received prior platinum in the met setting; 39 (72%) had received prior (neo)adjuvant therapy. Forty-five pts were evaluable, with ≥1 on-study scan. To date, ORR is 29% and DCR is 49%, including 3 CR (7%), 10 PR (22%), 9 SD (20%), and 23 progressive disease (PD) (51%). Ten of 13 responders have ongoing responses; 13 pts have received > 6 mos of treatment (6 BRCAmut, 5 BRCAwt, 2 BRCAunk); 11 pts remain on treatment. The 12 BRCAmut pts were 1 CR, 7 PR, 1 SD and 3 PD. Median PFS in BRCAmut group is 8.1 mos (95% CI 0.2–NE). ORR (any BRCA status) was 33% in PD-L1-pos (combined proportion score ≥1%) vs 15% in PD-L1-neg pts. Treatment-related grade ≥3 AEs occurred in 27 pts (50%); most common were thrombocytopenia (13%) & anemia (11%). Follow-up is ongoing. Conclusions: Preliminary activity is encouraging with durable responses observed irrespective of BRCA1/2 or PD-L1 status or prior platinum exposure with the highest ORR in BRCAmut pts. No new safety signals were identified with the combination. Clinical trial information: NCT02657889.

https://bit.ly/2Pmr9gl
Test Name
Olaparib and durvalumab (Imfinzi) in breast cancer

Results presented from the phase 1/II MEDIOLA trial supported the combination treatment of olaparib and durvalumab in the treatment of patients with breast cancer.

The MEDIOLA trial assessed the efficacy and safety of olaparib and durvalumab in patients with germline BRCA-mutated metastatic breast cancer. 

➤ In eligible patients, previous treatment with platinum was permitted, but previous treatment with PARP inhibitors or anti-PD1/PDL1 therapy was exclusionary. 

➤ Treatment consisted of olaparib 300 mg twice-a-day for a 4-week run-in followed by olaparib 300 mg twice-a-day and durvalumab 1.5 g intravenous for 4 weeks. Primary endpoints were safety and disease control rate (DCR) at 12 weeks.

➤ In total, 30 patients were assessed for safety, and 34 patients were assessed for efficacy. Beating the target rate of 75%, the DCR at 12 weeks was 80% and the 28-week DCR was 50%.

➤ In other results, median progression-free survival (mPFS) in all patients was 8.2 months (95% CI, 4.6-11.8), median OS was 20.5 months (95% CI, 16.2-23.9), objective response rate (ORR) was 63.3% (95% CI, 43.9-80.1), and median duration of response (mDoR) was 9.2 months (95% CI, 5.5-20.3). 

The most common treatment-related adverse events of grade 3 or higher were anemia, neutropenia, and pancreatitis.

More specifically, in patients with hormone receptor (HR)-positive disease, mPFS was 9.9 months. The mPFS was 4.9 months in patients with triple-negative breast cancer.

The data suggest that pts with fewer prior lines of chemotherapy (0/1) had higher ORR, longer mDoR, mPFS and mOS than those with 2 prior lines. 

The chemo-free combination was well-tolerated, with safety consistent with the individual agent profiles. 

NOTE: durvalumab (Imfinzi) is:

A Fc optimized monoclonal antibody directed against programmed cell death-1 ligand 1 (PD-L1; B7 homolog 1; B7H1), with immune checkpoint inhibitory and antineoplastic activities. Upon intravenous administration, durvalumab binds to PD-L1, thereby blocking its binding to and activation of its receptor programmed death 1 (PD-1) expressed on activated T cells. This reverses T-cell inactivation and activate the immune system to exert a cytotoxic T-lymphocyte (CTL) response against PD-L1-expressing tumor cells. PD-L1, a member of the B7 protein superfamily, is over-expressed on certain tumor cell types and on various tumor-infiltrating immune cells. 

PD-L1 binding to PD-1 on T cells suppresses the immune system and results in increased immune evasion. The Fc region of durvalumab is modified in such a way that it does not induce either antibody-dependent cytotoxicity (ADCC) or complement-dependent cytotoxicity (CDC).  From NCI dictionary.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6507064/pdf/12916_2019_Article_1326.pdf
Test Name
➤ Lapatinib plus capecitabine is superior to capecitabine alone in women with HER2-positive advanced breast cancer that has progressed after treatment with regimens that included an anthracycline, a taxane, and trastuzumab. 

➤ Women with HER2-positive, locally advanced or metastatic breast cancer that had progressed after treatment with regimens that included an anthracycline, a taxane, and trastuzumab were randomly assigned to receive either combination therapy (lapatinib at a dose of 1250 mg per day continuously plus capecitabine at a dose of 2000 mg per square meter of body-surface area on days 1 through 14 of a 21-day cycle) or monotherapy (capecitabine alone at a dose of 2500 mg per square meter on days 1 through 14 of a 21-day cycle). The primary end point was time to progression, based on an evaluation by independent reviewers under blinded conditions.

➤ RESULTS

The hazard ratio for the independently assessed time to progression was 0.49 (95% confidence interval, 0.34 to 0.71; P<0.001), with 49 events in the combination-therapy group and 72 events in the monotherapy group. 

➤ The median time to progression was 8.4 months in the combination-therapy group as compared with 4.4 months in the monotherapy group. 

➤ This improvement was achieved without an increase in serious toxic effects or symptomatic cardiac events.

December 28, 2006
N Engl J Med 2006; 355:2733-2743
DOI: 10.1056/NEJMoa064320

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6425535/
https://ascopubs.org/doi/pdf/10.1200/JCO.20.00775
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Tucatinib and the HER2CLIMB trial.

NOTE: Tucatinib is a highly selective inhibitor of HER2 tyrosine kinase with minimal inhibition of epidermal growth factor receptor (EGFR). 

➤ Tucatinib binds the internal domain of the HER2 protein, while trastuzumab binds to the external domain.

➤ HER2CLIMB tested tucatinib, an investigational oral TKI, versus placebo added to trastuzumab (Herceptin) and capecitabine for patients with previous treated HER2-positive breast cancer, including patients with brain metastases

➤ Tucatinib is an orally bioavailable, potent tyrosine kinase inhibitor that is highly selective for HER2 without significant inhibition of EGFR. Inhibition of EGFR has been associated with significant toxicities, including skin rash and diarrhea. 

Tucatinib has shown activity as a single agent and in combination with both chemotherapy and other HER2 targeted agents such as trastuzumab. Studies of tucatinib in these combinations have shown activity both systemically and in brain metastases. HER2 is a growth factor receptor that is overexpressed in multiple cancers, including breast, colorectal and gastric cancers. HER2 mediates cell growth, differentiation and survival. Tucatinib has been granted orphan drug designation by the FDA for the treatment of breast cancer patients with brain metastases.
____________________________________

Intracranial Efficacy and Survival With Tucatinib Plus Trastuzumab and Capecitabine for Previously Treated HER2-Positive Breast Cancer With Brain Metastases in the HER2CLIMB Trial

Nancy U. Lin, MD et al.

PURPOSE 
In the HER2CLIMB study, patients with human epidermal growth factor receptor 2 (HER2)–positive breast cancer with brain metastases (BMs) showed statistically significant improvement in progression-free survival (PFS) with tucatinib. We describe exploratory analyses of intracranial efficacy and survival in participants with BMs.

PATIENTS AND METHODS 
Patients were randomly assigned 2:1 to tucatinib or placebo, in combination with trastuzumab and capecitabine. All patients underwent baseline brain magnetic resonance imaging; those with BMs were classified as active or stable. Efficacy analyses were performed by applying RECIST 1.1 criteria to CNS target lesions by investigator assessment. CNS-PFS (intracranial progression or death) and overall survival (OS) were evaluated in all patients with BMs. Confirmed intracranial objective response rate (ORR-IC) was evaluated in patients with measurable intracranial disease.

RESULTS 
There were 291 patients with BMs: 198 (48%) in the tucatinib arm and 93 (46%) in the control arm. The risk of intracranial progression or death was reduced by 68% in the tucatinib arm (hazard ratio [HR], 0.32; 95% CI, 0.22 to 0.48; P , .0001). Median CNS-PFS was 9.9 months in the tucatinib arm versus 4.2 months in the control arm. Risk of death was reduced by 42% in the tucatinib arm (OS HR, 0.58; 95% CI, 0.40 to 0.85; P 5 .005). Median OS was 18.1 versus 12.0 months. ORR-IC was higher in the tucatinib arm (47.3%; 95% CI, 33.7% to 61.2%) versus the control arm (20.0%; 95% CI, 5.7% to 43.7%; P 5 .03).

CONCLUSION
In patients with HER2-positive breast cancer with BMs, the addition of tucatinib to trastuzumab and capecitabine doubled ORR-IC, reduced risk of intracranial progression or death by two thirds, and reduced risk of death by nearly half. To our knowledge, this is the first regimen to demonstrate improved antitumor activity against BMs in patients with HER2-positive breast cancer in a randomized, controlled trial.

Accepted on April 23, 2020 and published at ascopubs.org/journal/ jco on May 29, 2020: DOI https://doi.org/10. 1200/JCO.20.00775 Processed as a Rapid Communication manuscript.

https://clincancerres.aacrjournals.org/content/clincanres/early/2018/03/15/1078-0432.CCR-17-3351.full.pdf
https://clincancerres.aacrjournals.org/content/clincanres/early/2018/03/15/1078-0432.CCR-17-3351.full.pdf
https://ascopubs.org/doi/10.1200/JCO.18.01511
https://www.evaluate.com/node/15393/pdf#page=2
Test Name
Enhertu side effects:

The most common side effects of Enhertu include:

nausea
fatigue
vomiting
hair loss
constipation
decreased appetite
anemia
low white blood cell counts
diarrhea
cough

Enhertu also can cause other serious side effects. While these serious side effects are less common, it’s important to know about them:

Interstitial lung disease: Interstitial lung disease is a general term for disorders that cause inflammation and scarring in the lungs. The scarring makes lung tissue stiff, which makes it difficult to breathe. 

Patients should be closely monitored for signs of interstitial lung disease while being treated with Enhertu.

Heart problems: 
Enhertu may cause serious heart problems, including some that don’t have symptoms, such as reduced ejection fraction and some symptomatic congestive heart failure. 



https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:f138da53-ed4a-4205-a338-335daee76013
Test Name
✭ New star on the block: Works on some HER2-low tumors see NOTE below

➤ Trastuzumab deruxtecan (DS-8201, T-DXd) now FDA approved as EnHERtu is an antibody-drug conjugate that is composed of a humanized monoclonal antibody specifically targeting HER2, with the same amino acid sequence as trastuzumab, a cleavable tetrapeptide-based linker, and a potent topoisomerase I inhibitor as the cytotoxic drug (payload). 

➤ Trastuzumab deruxtecan (T-DXd; DS-8201) induced a confirmed objective response rate (ORR) of almost 61% and a durable benefit in heavily pretreated patients with advanced HER2-positive breast cancer, according to results from the phase II DESTINY-Breast01 trial presented at the San Antonio Breast Cancer Symposium, held December 10-14, in San Antonio, Texas.1

➤ ORR per independent central review (ICR) was 60.9% (95% CI, 53.4-68.0), including 11 complete responses (CRs; 6.0%), 101 partial responses (PRs; 54.9%), 67 with stable disease (SD; 36.4%), and 3 with progressive disease (PD; 1.6%). Two patients were not evaluable. ORRs were consistent across subgroups, including those with prior treatment with pertuzumab (Perjeta; 64%) and those with ≥ 3 prior regimens (59%).

_______________________________

➤ EnHERtu

The Food and Drug Administration (FDA) has granted accelerated approval to EnHERtu (fam-trastuzumab deruxtecan-nxki); AstraZeneca and Daiichi Sankyo) for the treatment of adults with unresectable or metastatic HER2-positive breast cancer who have received 2 or more prior anti-HER2-based regimens in the metastatic setting. 

The approval was based on results from the phase 2, open-label, single-group, multicenter DESTINY-Breast01 trial that included 184 female patients with HER2-positive, unresectable and/or metastatic breast cancer who had received ≥2 prior anti-HER2 therapies. 

➤ Patients received EnHERtu 5.4mg/kg by intravenous (IV) infusion every 3 weeks until unacceptable toxicity or disease progression. The primary end point was the objective response rate (ORR) per imaging assessment obtained every 6 weeks; a key secondary end point included the duration of response (DOR).

➤ Results showed a confirmed ORR of 60.3% (n=111; 95% CI: 52.9, 67.4) including a 4.3% complete response rate (n=8) and a 56.0% partial response rate (n=103), and a median DOR of 14.8 months (95% CI: 13.8, 16.9). 

Additional study data was recently presented at the San Antonio Breast Cancer Symposium 2019 and published online in The New England Journal of Medicine that showed a median progression-free survival of 16.4 months (95% CI: 12.7-not estimable) based upon a median duration of follow up of 11.1 months. 

➤ Regarding safety, EnHERtu carries a Boxed Warning for interstitial lung disease  which may be as high as ~17% and embryo-fetal toxicity.  

➤ The most common adverse reactions were nausea, fatigue, vomiting, alopecia, constipation, decreased appetite, anemia, neutropenia, diarrhea, leukopenia, cough and thrombocytopenia.


NOTE:
_________________________
A phase III, randomized, multicenter study (DESTINYBreast04; ClinicalTrials.gov identifier: NCT03734029) has been initiated to compare the efficacy and safety of T-DXd 5.4 mg/kg versus physician’s choice (capecitabine, eribulin, gemcitabine, paclitaxel, or nab-paclitaxel) in patients with HER2-low, unresectable, and/or metastatic breast cancer. If the phase III study confirms the results reported here, T-DXd may provide a new and novel targeted treatment option for advanced HER2-low breast cancer that has progressed on prior lines of therapy.



https://www.nejm.org/doi/full/10.1056/NEJMoa1914609
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Tucatinib, Trastuzumab, and Capecitabine for HER2-Positive Metastatic Breast Cancer

Abstract

BACKGROUND

Patients with human epidermal growth factor receptor 2 (HER2)–positive metastatic breast cancer who have disease progression after therapy with multiple HER2-targeted agents have limited treatment options. 

Tucatinib is an investigational, oral, highly selective inhibitor of the HER2 tyrosine kinase.

METHODS

We randomly assigned patients with HER2-positive metastatic breast cancer previously treated with trastuzumab, pertuzumab, and trastuzumab emtansine, who had or did not have brain metastases, to receive either tucatinib or placebo, in combination with trastuzumab and capecitabine. 

The primary end point was progression-free survival among the first 480 patients who underwent randomization. Secondary end points, assessed in the total population (612 patients), included overall survival, progression-free survival among patients with brain metastases, confirmed objective response rate, and safety.

RESULTS

Progression-free survival at 1 year was 33.1% in the tucatinib-combination group and 12.3% in the placebo-combination group (hazard ratio for disease progression or death, 0.54; 95% confidence interval [CI], 0.42 to 0.71; P<0.001), and the median duration of progression-free survival was 7.8 months and 5.6 months, respectively. 

Overall survival at 2 years was 44.9% in the tucatinib-combination group and 26.6% in the placebo-combination group (hazard ratio for death, 0.66; 95% CI, 0.50 to 0.88; P=0.005), and the median overall survival was 21.9 months and 17.4 months, respectively. 

Among the patients with brain metastases, progression-free survival at 1 year was 24.9% in the tucatinib-combination group and 0% in the placebo-combination group (hazard ratio, 0.48; 95% CI, 0.34 to 0.69; P<0.001), and the median progression-free survival was 7.6 months and 5.4 months, respectively. 

Common adverse events in the tucatinib group included diarrhea, palmar–plantar erythrodysesthesia syndrome, nausea, fatigue, and vomiting. Diarrhea and elevated aminotransferase levels of grade 3 or higher were more common in the tucatinib-combination group than in the placebo-combination group.

CONCLUSIONS

In heavily pretreated patients with HER2-positive metastatic breast cancer, including those with brain metastases, adding tucatinib to trastuzumab and capecitabine resulted in better progression-free survival and overall survival outcomes than adding placebo; the risks of diarrhea and elevated aminotransferase levels were higher with tucatinib. 

(Funded by Seattle Genetics; HER2CLIMB ClinicalTrials.gov number, NCT02614794. opens in new tab.)

https://academic.oup.com/annonc/article/30/Supplement_5/mdz394.010/5577706
Test Name
➤ KEYNOTE-119 trial, 622 patients with recurrent metastatic triple-negative breast cancer were randomized to pembrolizumab 200 mg every 3 weeks for up to 35 cycles or chemotherapy, consisting of the investigator’s choice of capecitabine, eribulin, gemcitabine, or vinorelbine. Patients were followed up for safety and survival approximately every 3 months.

Outcomes were stratified by PD-L1 tumor status as measured by combined positive score (CPS). The primary study endpoints were overall survival (OS) in patients with PD-L1 positive tumors CPS ≥ 10, OS in patients with PD-L1 positive tumors CPS ≥1, and OS in all patients. Key secondary endpoints were progression-free survival (PFS) in all patients, ORR in all patients, and safety and tolerability.

Overall, 309 patients in the pembrolizumab arm and 292 in the chemotherapy arm initiated treatment. 

➤ After 12 months of follow-up, the OS was not statistically different between the two groups among those with a CPS ≥ 1 (hazard ratio 0.86, 95% confidence interval 0.69–1.06, P = .073) or a CPS ≥ 10 (hazard ratio 0.78, 95% confidence interval 0.57–1.06, P = .057).

OS in patients with CPS ≥ 1 or CPS ≥ 10 was not superior for pembrolizumab. Researchers  conducted an exploratory analysis in patients with CPS ≥ 20.

The pre-planned analysis, revealed a clear relationship between outcomes and PD-L1 expression. Among patients with a CPS assay ≥ 20, the hazard ratio for 12-month OS was 0.58 (95% confidence interval 0.38–0.88).

The hazard ratio for PFS improved with increasing PD-L1 expression, at 1.35 (95% confidence interval 1.08–1.68) for CPS ≥ 1, 1.14 (95% confidence interval 0.82–1.59) for CPS ≥ 10, and 0.76 (95% confidence interval 0.49–1.18) and for CPS ≥ 20. The 12-month ORR was 12.3% vs 9.4% in the CPS ≥ 1 group, 17.7% vs 9.2% with CPS ≥ 10, and 26.3% vs 11.5% with CPS ≥ 20, for pembrolizumab vs chemotherapy, respectively.

Javier Cortes, MD, PhD

The above findings were presented at the European Society for Medical Oncology (ESMO) Congress 2019.

https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.15_suppl.1000
Test Name

FDA grants accelerated approval to pembrolizumab for locally recurrent unresectable or metastatic triple negative breast cancer

On November 13, 2020, the Food and Drug Administration granted accelerated approval to pembrolizumab (KEYTRUDA, Merck & Co.) in combination with chemotherapy for the treatment of patients with locally recurrent unresectable or metastatic triple-negative breast cancer (TNBC) whose tumors express PD-L1 (CPS ≥10) as determined by an FDA approved test.

FDA also approved the PD-L1 IHC 22C3 pharmDx (Dako North America, Inc.) as a companion diagnostic for selecting patients with TNBC for pembrolizumab.

Approval was based on KEYNOTE-355 (NCT02819518), a multicenter, double-blind, randomized, placebo-controlled trial in patients with locally recurrent unresectable or metastatic TNBC, who had not been previously treated with chemotherapy in the metastatic setting. Patients were randomized (2:1) to receive pembrolizumab 200 mg on day 1 every 3 weeks or placebo in combination with different chemotherapy treatments (paclitaxel protein-bound, or paclitaxel, or gemcitabine plus carboplatin) via intravenous infusion.

The main efficacy outcome measure was progression-free survival (PFS) as assessed by blinded independent review according to RECIST 1.1, tested in the subgroup of patients with CPS ≥10. Median PFS was 9.7 months (95% CI: 7.6, 11.3) in the pembrolizumab plus chemotherapy arm and 5.6 months (95% CI:5.3, 7.5) in the placebo arm (HR 0.65; 95% CI: 0.49, 0.86; one-sided p-value=0.0012).

The most common adverse reactions (incidence ≥20%) in patients receiving pembrolizumab plus chemotherapy in KEYNOTE-355 were fatigue, nausea, diarrhea, constipation, vomiting, alopecia, rash, cough, decreased appetite, headache. The most common laboratory abnormalities (incidence ≥20%) in patients receiving pembrolizumab plus chemotherapy were anemia, leukopenia, neutropenia, lymphopenia, thrombocytopenia, elevated ALT and AST, hyperglycemia, hypoalbuminemia, increased alkaline phosphatase, hypocalcemia, hyponatremia, hypophosphatemia, and hypokalemia.

The recommended pembrolizumab dose for adult patients with locally recurrent unresectable or metastatic TNBC is 200 mg every 3 weeks or 400 mg every 6 weeks administered prior to chemotherapy until disease progression, unacceptable toxicity, or up to 24 months. When given with pembrolizumab, either paclitaxel protein bound 100 mg/m2 on days 1, 8 and 15 every 28 days, or paclitaxel 90 mg/m2 on days 1, 8 and 15 every 28 days, or gemcitabine 1000 mg/m2 plus carboplatin AUC 2 mg/mL/min on Days 1 and 8 every 21 days is administered via intravenous infusion.


________________________________
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KEYNOTE-355: 

Randomized, double-blind, phase III study of pembrolizumab + chemotherapy versus placebo + chemotherapy for previously untreated locally recurrent inoperable or metastatic triple-negative breast cancer.

Javier Cortes et al.

Background: 
Pembrolizumab (pembro) monotherapy showed promising antitumor activity and manageable safety in patients (pts) with metastatic TNBC in KEYNOTE-012, -086 and -119. 

KEYNOTE-355 (ClinicalTrials.gov, NCT02819518) compared pembro + chemotherapy (chemo) vs placebo (pbo) + chemo for previously untreated locally recurrent inoperable or metastatic TNBC. 

Methods: 
Pts with ≥6 mo DFI were randomized 2:1 to pembro + chemo (nab-paclitaxel; paclitaxel; or gemcitabine/carboplatin) or pbo + chemo for up to 35 administrations of pembro/pbo or until progression/intolerable toxicity. Pts were stratified by chemo type (taxane vs gemcitabine/carboplatin), PD-L1 status (CPS ≥1 vs <1), and prior (neo)adjuvant treatment with same-class chemo (yes vs no). 

Dual primary endpoints are PFS (RECIST v1.1, blinded independent central review) and OS by tumor PD-L1 expression (CPS ≥10 and ≥1) and in all pts. PFS was estimated using the Kaplan-Meier method. Stratified log-rank tests were used to assess treatment group differences. HR and 95% CIs were based on a stratified Cox regression model. AEs were monitored throughout the study and graded per NCI CTCAE v4.0. 

Results: 
As of Dec 11 2019, median follow-up was 17.5 mo for pembro + chemo (n=566) and 15.5 mo for chemo (n=281). Pembro + chemo significantly improved PFS vs chemo alone in pts with CPS ≥10 tumors (Table), meeting one of the protocol-defined primary objectives. Although the boundary for a statistically significant benefit of pembro + chemo in pts with CPS ≥1 tumors was not met and formal testing in ITT was not performed, the pembro treatment effect increased with PD-L1 enrichment (see Table link). 

OS follow-up is ongoing. Grade 3-5 treatment-related AE rates were 68.1% with pembro + chemo (2 deaths) vs 66.9% with chemo (0 deaths); rates of grade 3-4 immune-mediated AEs and infusion reactions were 5.5% vs 0%. Clinical trial information: NCT02819518. 

Conclusion: 
Pembro combined with several chemo partners showed a statistically significant and clinically meaningful improvement in PFS vs chemo alone in pts with previously untreated locally recurrent inoperable or metastatic TNBC whose tumors expressed PD-L1 (CPS ≥10). 

Pembro + chemo was generally well tolerated, with no new safety concerns.

Median PFS, 9.7 P+Chemo vs 5.6 mo Chemo alone



https://www.nejm.org/doi/full/10.1056/NEJMoa1910549
Test Name
➤ KEYNOTE-522 tested whether adding immune therapy to chemotherapy prior to surgery could improve pathological complete response and event-free survival in women with early triple negative breast cancer. A total of 1,174 patients were randomly allocated at a 2:1 ratio to pembrolizumab or placebo, both added to preoperative chemotherapy with anthracyclines, taxanes, and platinum, for five to six months. 

After surgery, patients continued their allocated treatment of pembrolizumab or placebo for nine cycles.

➤ The percentages of patients with a pathological complete response (stage ypT0/Tis ypN0) were 68.9% (230 of 334 patients) among those who received pembrolizumab chemotherapy and 54.9% (90 of 164 patients) among those who received placebo–chemotherapy in the PD-L1–positive population and 45.3% (29 of 64 patients) among those who received pembrolizumab–chemotherapy and 30.3% (10 of 33 patients) among those who received placebo– chemotherapy in the PD-L1–negative population.

https://meetinglibrary.asco.org/record/170932/abstract
Test Name
NALA trial:


Background:

NALA (ClinicalTrials.gov NCT01808573) is a multinational, randomized, open-label, phase III trial of neratinib (an irreversible pan-HER tyrosine kinase inhibitor [TKI]) + capecitabine (N+C) vs lapatinib (a reversible dual TKI) + capecitabine (L+C) in patients with stage IV HER2+ metastatic breast cancer (MBC) who had received ≥2 prior HER2-directed regimens for MBC.

Methods:

Patients were randomized 1:1 to N (240 mg qd po) + C (750 mg/m2 bid po) or L (1250 mg qd po) + C (1000 mg/m2 bid po). Co-primary endpoints were centrally assessed progression-free survival (PFS) and overall survival (OS). Secondary endpoints were investigator-assessed PFS; objective response rate (ORR); duration of response (DoR); clinical benefit rate (CBR); time to intervention for symptomatic metastatic central nervous system (CNS) disease; safety; and patient-reported health outcomes.

Results:

621 patients were randomized (307 to N+C; 314 to L+C). The risk of disease progression or death was reduced by 24% with N+C vs L+C (HR = 0.76; 95% CI 0.63–0.93; p = 0.006); 6- and 12-month PFS rates were 47.2% vs 37.8% and 28.8% vs 14.8% for N+C vs L+C, respectively. OS rates at 6 and 12 months were 90.2% vs 87.5% and 72.5% vs 66.7% for N+C vs L+C, respectively (HR = 0.88; 95% CI 0.72–1.07; p = 0.2086). ORR in patients with measurable disease at screening was improved with N+C vs L+C (32.8% vs 26.7%; p = 0.1201), as was CBR (44.5% vs 35.6%; p = 0.0328) and DoR (HR = 0.50; 95% CI 0.33–0.74; p = 0.0004). Time to intervention for symptomatic CNS disease (overall cumulative incidence 22.8% vs 29.2%; p = 0.043) was delayed with N+C vs L+C. Treatment-emergent adverse events (TEAEs) were similar between arms, but there was a higher rate of grade 3 diarrhea with N+C vs L+C (24.4% vs 12.5%). TEAEs leading to neratinib/lapatinib discontinuation were lower with neratinib (10.9%) than with lapatinib (14.5%).

Conclusions:

N+C significantly improved PFS with a trend towards improved OS vs L+C. N+C also resulted in a delayed time to intervention for symptomatic CNS disease. Tolerability was similar between the two arms, with no new safety signals observed. 

https://ascopubs.org/doi/10.1200/JCO.18.01511
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TBCRC-022 trial:

This trial evaluated patients with new or progressing HER2-positive brain metastases. 

➤ Patients were treated with neratinib plus capecitabine. For patients who had not received prior lapatinib, who were lapatinib-naive, there was an objective response rate in the CNS of nearly 50%. 

➤  In patients who had had prior exposure to TKIs such as lapatinib, there was still very good response in the CNS of about 33% or so. 

These data support  the secondary endpoint of the study, lending support that neratinib crosses the blood brain barrier and has activity for brain metastases. 

Unfortunately, severe neratinib-associated diarrhea must be addressed with prophylactic antidiarrheals.

https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0103514&type=printable
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Luminal-like Breast Tumors

Identification of a Novel Luminal Molecular Subtype of Breast Cancer
Anna Dvorkin-Gheva

Abstract

The molecular classification of human breast tumors has afforded insights into subtype specific biological processes, patient prognosis and response to therapies. However, using current methods roughly one quarter of breast tumors cannot be classified into one or another molecular subtype. To explore the possibility that the unclassifiable samples might comprise one or more novel subtypes we employed a collection of publicly available breast tumor datasets with accompanying clinical information to assemble 1,593 transcript profiles: 25% of these samples could not be assigned to one of the current molecular subtypes of breast cancer. 

All of the unclassifiable samples could be grouped into a new molecular subtype, which we termed ‘‘luminal-like’’. We also identified the luminal-like subtype in an independent collection of tumor samples (NKI295). 

➣ “Luminal-like subtype tumors are characterized by increased interferon alpha/beta signaling, and a decrease in metabolic processes, ERBB2 signaling and integrin cell-surface interactions. Patients with tumors of the luminal-like subtype are predicted to have a better prognosis than those who experienced basal-like breast cancer, a similar prognosis to those with ERBB2+, luminal B, or claudin-low tumors, but a worse prognosis than patients with luminal A and normal-like breast tumors.”

We found that patients harboring tumors of the luminal-like subtype have a better prognosis than those with basal-like breast cancer, a similar prognosis to those with ERBB2+, luminal B or claudin-low tumors, but a worse prognosis than patients with luminal A or normal-like breast tumors. 

Our findings suggest the occurrence of another molecular subtype of breast cancer that accounts for the vast majority of previously unclassifiable breast tumors.

Dvorkin-Gheva A, Hassell JA (2014) Identification of a Novel Luminal Molecular Subtype of Breast Cancer. PLoS ONE 9(7): e103514. doi:10.1371/journal. pone.0103514

____________________________________
NOTE:
There are other more clinical surrogate definitions for “Luminal-like” tumors so search for the term:    luminal-like


https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0103514&type=printable
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Luminal-like Breast Tumors

Identification of a Novel Luminal Molecular Subtype of Breast Cancer
Anna Dvorkin-Gheva

Abstract

The molecular classification of human breast tumors has afforded insights into subtype specific biological processes, patient prognosis and response to therapies. However, using current methods roughly one quarter of breast tumors cannot be classified into one or another molecular subtype. To explore the possibility that the unclassifiable samples might comprise one or more novel subtypes we employed a collection of publicly available breast tumor datasets with accompanying clinical information to assemble 1,593 transcript profiles: 25% of these samples could not be assigned to one of the current molecular subtypes of breast cancer. 

All of the unclassifiable samples could be grouped into a new molecular subtype, which we termed ‘‘luminal-like’’. We also identified the luminal-like subtype in an independent collection of tumor samples (NKI295). 

➤ “Luminal-like subtype tumors are characterized by increased interferon alpha/beta signaling, and a decrease in metabolic processes, ERBB2 signaling and integrin cell-surface interactions. Patients with tumors of the luminal-like subtype are predicted to have a better prognosis than those who experienced basal-like breast cancer, a similar prognosis to those with ERBB2+, luminal B, or claudin-low tumors, but a worse prognosis than patients with luminal A and normal-like breast tumors.”

We found that patients harboring tumors of the luminal-like subtype have a better prognosis than those with basal-like breast cancer, a similar prognosis to those with ERBB2+, luminal B or claudin-low tumors, but a worse prognosis than patients with luminal A or normal-like breast tumors. 

Our findings suggest the occurrence of another molecular subtype of breast cancer that accounts for the vast majority of previously unclassifiable breast tumors.

Dvorkin-Gheva A, Hassell JA (2014) Identification of a Novel Luminal Molecular Subtype of Breast Cancer. PLoS ONE 9(7): e103514. doi:10.1371/journal. pone.0103514



https://www.archivesofpathology.org/doi/pdf/10.5858/arpa.2015-0133-RA
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Surrogate definitions of intrinsic subtypes of breast cancer  from:
Personalizing the treatment of women with early breast cancer: highlights of the St Gallen International Expert Consensus on the Primary Therapy of Early Breast Cancer 2013.


➤ Luminal A

‘Luminal A-like’ all of:

ER and PgR positive

HER2 negative

Ki-67 ‘low’

Recurrence risk ‘low’ based on multi-gene-expression assay (if available)

The cut-point between ‘high’ and ‘low’ values for Ki-67 varies between laboratories. A level of <14% best correlated with the gene-expression definition of Luminal A based on the results in a single reference laboratory. Similarly, the added value of PgR in distinguishing between ‘Luminal A-like’ and ‘Luminal B-like’ subtypes derives from the work of Prat et al. which used a PgR cut-point of ≥20% to best correspond to Luminal A subtype. Quality assurance programs are essential for laboratories reporting these results.

➤ Luminal B

ER positive
HER2 negative
and at least one of:
Ki-67 ‘high’
PgR ‘negative or low’ Recurrence risk ‘high’ 
based on multi-gene-expression assay (if available)

‘Luminal B-like (HER2 positive)’ 
ER positive
HER2 over-expressed or ampliﬁed 
Any Ki-67
Any PgR
‘Luminal B-like’ disease comprises those luminal cases which lack the characteristics noted above for ‘Luminal A-like’ disease. Thus, either a high Ki-67a value or a low PgR value (see above) may be used to distinguish between ‘Luminal A-like’ and ‘Luminal B-like (HER2 negative)’.

➤ Erb-B2 (HER2) overexpression:

‘HER2 positive (non-luminal)’
HER2 over-expressed or  amplified 
ER and PgR absent

➤ ‘Basal-like’

‘Triple negative (ductal)’
ER and PgR absent 
HER2 negative

There is an 80% overlap between ‘triple-negative’ and intrinsic ‘basal-like’ subtype. Some cases with low-positive ER staining may cluster with non-luminal subtypes on gene-expression analysis. ‘Triple negative’ also includes some special histological types such as adenoid cystic carcinoma etc.


Annals of Oncology 24: 2206–2223, 2013 doi:10.1093/annonc/mdt303

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3755334/pdf/mdt303.pdf

https://bit.ly/371faMD
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➤ Significant PFS Benefit Observed with Veliparib plus Carboplatin and Paclitaxel in Patients with Advanced HER2-negative Breast Cancer and BRCA1/2 Mutations

➤ BROCADE-3 trial demonstrated a significant improvement in PFS with veliparib, carboplatin and paclitaxel over placebo, carboplatin and paclitaxel. 

➤ Median PFS for both arms was over 12 months. Furthermore, with veliparib, patients showed a durable benefit compared to control, with 26% of patients treated with veliparib remaining alive and progression-free at 3 years compared to just 11% of patients receiving placebo/chemotherapy.




Test Name
FDA approval has been given for immunotherapy in breast cancer for the programmed cell death ligand 1 (PD-L1) inhibitor atezolizumab plus nab-paclitaxel as a front-line treatment for PD-L1–positive metastatic triple-negative breast cancer.

IMpassion130 is a phase 3 study revealing a clinically meaningful benefit of first-line immunotherapy in metastatic triple negative breast cancer.

The SP142 assay was used to measure PD-L1 expression on immune cells and positivity predicts clinical benefit with atezolizumab and nab-paclitaxel.

The findings in the second interim analysis of overall survival were consistent with those in the first interim analysis. 

At second interim analysis, median follow-up was 18.5 months in the atezolizumab group and 17.5 months in the placebo group. 

Median overall survival was 21.0 months vs 18.7 months in the intention-to-treat population (stratified HR = 0.86, 95% CI = 0.72–1.02, P = .078). In an exploratory analysis of 185 vs 184 patients with PD-L1–positive tumors, median overall survival was 25.0 months vs 18.0 months (stratified HR = 0.71, 95% CI = 0.54–0.94). (OS was not statistically significant)

FDA approval did not specify at what point in the disease trajectory atezolizumab should be used.

https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(19)30689-8/fulltext
Test Name
Summary IMpassion130 Trial

Background

Immunotherapy in combination with chemotherapy has shown promising efficacy across many different tumor types. We report the prespecified second interim overall survival analysis of the phase 3 IMpassion130 study assessing the efficacy and safety of atezolizumab plus nab-paclitaxel in patients with unresectable, locally advanced or metastatic triple-negative breast cancer.
Methods

In this randomised, placebo-controlled, double-blind, phase 3 trial, done in 246 academic centers and community oncology practices in 41 countries, patients aged 18 years or older, with previously untreated, histologically documented, locally advanced or metastatic triple-negative breast cancer, and Eastern Cooperative Oncology Group performance status of 0 or 1 were eligible. Patients were randomly assigned (1:1) using a permuted block method (block size of four) and an interactive voice–web response system. Randomisation was stratified by previous taxane use, liver metastases, and PD-L1 expression on tumour-infiltrating immune cells. Patients received atezolizumab 840 mg or matching placebo intravenously on day 1 and day 15 of every 28-day cycle and nab-paclitaxel 100 mg/m 2 of body surface area intravenously on days 1, 8, and 15 until progression or unacceptable toxicity. Investigators, patients, and the funder were masked to treatment assignment. Coprimary endpoints were investigator-assessed progression-free survival per Response Evaluation Criteria in Solid Tumors version 1.1 and overall survival, assessed in the intention-to-treat population and in patients with PD-L1 immune cell-positive tumours (tumours with ≥1% PD-L1 expression). The final progression-free survival results were previously reported at the first interim overall survival analysis. The prespecified statistical testing hierarchy meant that overall survival in the subgroup of PD-L1 immune cell-positive patients could only be formally tested if overall survival was significantly different between the treatment groups in the intention-to-treat population. This study is registered with ClinicalTrials.gov, NCT02425891.
Findings

Between June 23, 2015, and May 24, 2017, 902 patients were enrolled, of whom 451 were randomly assigned to receive atezolizumab plus nab-paclitaxel and 451 were assigned to receive placebo plus nab-paclitaxel (the intention-to-treat population). Six patients from each group did not receive treatment. At the second interim analysis (data cutoff Jan 2, 2019), median follow-up was 18·5 months (IQR 9·6–22·8) in the atezolizumab group and 17·5 months (8·4–22·4) in the placebo group. Median overall survival in the intention-to-treat patients was 21·0 months (95% CI 19·0–22·6) with atezolizumab and 18·7 months (16·9–20·3) with placebo (stratified hazard ratio [HR] 0·86, 95% CI 0·72–1·02, p=0·078). In the exploratory overall survival analysis in patients with PD-L1 immune cell-positive tumours, median overall survival was 25·0 months (95% CI 19·6–30·7) with atezolizumab versus 18·0 months (13·6–20·1) with placebo (stratified HR 0·71, 0·54–0·94]). As of Sept 3, 2018 (the date up to which updated safety data were available), the most common grade 3–4 adverse events were neutropenia (38 [8%] of 453 patients in the atezolizumab group vs 36 [8%] of 437 patients in the placebo group), peripheral neuropathy (25 [6%] vs 12 [3%]), decreased neutrophil count (22 [5%] vs 16 [4%]), and fatigue (17 [4%] vs 15 [3%]). Treatment-related deaths occurred in two (<1%) patients in the atezolizumab group (autoimmune hepatitis related to atezolizumab [n=1] and septic shock related to nab-paclitaxel [n=1]) and one (<1%) patient in the placebo group (hepatic failure). No new treatment-related deaths have been reported since the primary clinical data cutoff date (April 17, 2018).
Interpretation

Consistent with the first interim analysis, this second interim overall survival analysis of IMpassion130 indicates no significant difference in overall survival between the treatment groups in the intention-to-treat population but suggests a clinically meaningful overall survival benefit with atezolizumab plus nab-paclitaxel in patients with PD-L1 immune cell-positive disease. However, this positive result could not be formally tested due to the prespecified statistical testing hierarchy. For patients with PD-L1 immune cell-positive metastatic triple-negative breast cancer, atezolizumab plus nab-paclitaxel is an important therapeutic option in a disease with high unmet need.


https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:1e610cda-2708-4616-8f5c-646880ad5747
Test Name

Current treatment landscape for patients with locally recurrent inoperable or metastatic triple-negative breast cancer: a systematic literature review

Claire H. Li et al.

Abstract:

Background
Metastatic triple-negative breast cancer (mTNBC), an aggressive histological subtype, has poor prognosis. Chemotherapy remains standard of care for mTNBC, although no agent has been specifically approved for this breast cancer subtype. Instead, chemotherapies approved for metastatic breast cancer (MBC) are used for mTNBC (National Comprehensive Cancer Network Guidelines [NCCN] v1.2019). Atezolizumab in combination with nab-paclitaxel was recently approved for programmed death-ligand 1 (PD-L1)–positive locally advanced or metastatic TNBC. Published historical data were reviewed to characterize the efficacy of NCCN-recommended (v1.2016) agents as first-line (1L) and second-line or later (2L+) treatment for patients with locally recurrent inoperable or metastatic TNBC (collectively termed mTNBC herein).

Methods
A systematic literature review was performed, examining clinical efficacy of therapies for mTNBC based on NCCN v1.2016 guideline recommendations. Data from 13 studies, either published retrospective mTNBC subgroup analyses based on phase III trials in MBC or phase II trials in mTNBC, were included.

Results
A meta-analysis of mTNBC subgroups from three phase III trials in 1L MBC reported pooled objective response rate (ORR) of 23%, median overall survival (OS) of 17.5 months, and median progression-free survival (PFS) of 5.4 months with single-agent chemotherapy. In two subgroup analyses from a phase III study and a phase II trial (n = 40 each), median duration of response (DOR) to 1L chemotherapy for mTNBC was 4.4–6.6 months; therefore, responses were not durable. A meta-analysis of seven cohorts showed the pooled ORR for 2L+ chemotherapy was 11% (95% CI, 9–14%). Median DOR to 2L+ chemotherapy in mTNBC was also limited (4.2–5.9 months) per two subgroup analyses from a phase III study. No combination chemotherapy regimens recommended by NCCN v1.2016 for treatment of MBC showed superior OS to single agents.

Conclusions
Chemotherapies have limited effectiveness and are associated with unfavorable toxicity profiles, highlighting a considerable unmet medical need for improved therapeutic options in mTNBC. In addition to the recently approved combination of atezolizumab and nab-paclitaxel for PD-L1–positive mTNBC, new treatments resulting in durable clinical responses, prolonged survival, and manageable safety profile would greatly benefit patients with mTNBC.

Breast Cancer Res. 2019;21(143)

Test Name
Clinical management of metastatic breast cancer (MBC) after CDK 4/6 inhibitors: A retrospective single-institution study

Giridhar KV, Choong GM, Leon-Ferre RA, O'Sullivan CC, Ruddy KJ, Haddad TC, Hobday TJ, Peethambaram PP, Moynihan TJ, Loprinzi CL, Liu MC, Suman VJ, Goetz MP Mayo Clinic, Rochester, MN

Cyclin dependent kinase 4 and 6 inhibitors (CDK4/6i) are standard first line (1L) and second line (2L) treatments of ER+ MBC. However, the optimal treatment strategy after progression on a CDK 4/6i is unknown. 

Given concern for rapid disease progression after discontinuation of CDK4/6is (Bashour, J Cancer 2017), further data on responses to subsequent lines of therapy post CDK4/6i are needed. 

We performed a single institution retrospective review of patients (pts) with ER+ MBC who received 1L or 2L CDK4/6i to examine the prescribing patterns and clinical responses to post-CDK4/6i treatment.

Methods: 
We identified 136 ER+ MBC pts prescribed a CDK4/6i at Mayo Clinic Rochester (from 12/2014 to 2/2018) on 1L or 2L who received at least 30 days of therapy and ≥ two clinic visits during treatment. For the 1L and 2L cohorts we assessed the time to treatment failure during (TTF-1) and after CDK4/6i therapy (TTF-2). TTF was defined as time from start of therapy to discontinuation for any cause. Additionally, we assessed overall survival (OS) post CDK4/6i discontinuation (defined as the date of TTF-1 to death or last follow up).

Results: 
The study cohort included 81 and 55 pts treated with 1L and 2L CDK4/6is, respectively. In the 1L cohort, palbociclib/letrozole (82.3%) and palbociclib/fulvestrant (13.6%) were most commonly prescribed. Treatment was discontinued in 39/81 pts due to: progression (84.6%), intolerability (7.7%), and other (7.7%). The median TTF-1 was 19.7 mo (95% CI 11.2 – 25.4 mo). 

Subsequent treatment and response data were available in 37/39 pts that progressed on 1L CDK4/6i. The most commonly prescribed regimens included single-agent hormonal therapy (29.7%), everolimus/exemestane (27.0%), and single agent chemotherapy (21.7%). The overall median TTF-2 were as follows: everolimus/exemestane 13.2 mo [95%CI 0.33 mo – not reached (NR)]; single agent hormonal therapy 3.1 mo (95%CI 1.4 – 5.4 mo); and single agent chemotherapy 4.1 mo (95%CI 1.4 - 5.4 mo). With a median post-CDK4/6i follow up of 11.2 mo, we observed 8 deaths and the median OS-post CDK4/6i was NR.

In the 2L cohort, common regimens were palbociclib/letrozole (63.6%) and palbociclib/fulvestrant (27.3%). Treatment was discontinued in 30/55 pts due to: progression (73.3%), intolerability (13.3%), and other (13.3%). The median TTF-1 in the 2L cohort was 8.3 mo (95%CI 4.6 – 12.7 mo). 

Subsequent treatment data were available in 24/30 pts and included single-agent hormonal therapy [n=7 (29.2%); median TTF-2 4.7 mo; 95%CI 1.9 – 14.0 mo], everolimus/exemestane [n=6 (25.0%); median TTF-2 3.2 mo, 95% CI 0.8-10.1 mo)] and single agent chemotherapy [n=6 (25.0%); median TTF-2 2.6 mo; 95%CI 1.7 mo – NR)]. With a median post-CDK4/6i follow up 18.7 mo in the 2L cohort, we observed 11 deaths, and the median OS-post CDK4/6i was 11.8 mo (95%CI 11.8 mo – NR).

Conclusions: 
Single and combination-based endocrine strategies are commonly administered post-CDK4/6i without clinical evidence for rapid deterioration. The observation of a median treatment duration lasting >12 months in patients receiving everolimus/exemestane post-CDK4/6i supports ongoing studies evaluating drugs that target PI3K/mTOR pathway in combination and following progression on a CDK4/6i.

https://jamanetwork.com/journals/jamaoncology/fullarticle/2683625
Test Name



The mTOR inhibitor everolimus significantly improves PFS when added to endocrine therapy, and everolimus plus exemestane remains a valid second/third line option after progression on hormonal therapy (tamoxifen/AI/fulvestrant with or without a CDK4/6 inhibitor). 

Yardley D.A., Noguchi S., Pritchard K.I., Burris H.A., 3rd, Baselga J., Gnant M., Hortobagyi G.N., Campone M., Pistilli B., Piccart M., et al. Everolimus plus exemestane in postmenopausal patients with HR(+) breast cancer: BOLERO-2 final progression-free survival analysis. Adv. Ther. 2013;30:870–884. doi: 10.1007/s12325-013-0060-1

___________________________________
Everolimus Plus Exemestane vs Everolimus or Capecitabine Monotherapy for Estrogen Receptor–Positive, HER2-Negative Advanced Breast Cancer: The BOLERO-6 Randomized Clinical Trial.

Guy Jerusalem, MD, PhD et al.
JAMA Oncol. 2018;4(10):1367-1374. doi:10.1001/jamaoncol.2018.2262

Abstract
Importance  Everolimus plus exemestane and capecitabine are approved second-line therapies for advanced breast cancer.

Objective  
A postapproval commitment to health authorities to estimate the clinical benefit of everolimus plus exemestane vs everolimus or capecitabine monotherapy for estrogen receptor–positive, human epidermal growth factor receptor 2–negative advanced breast cancer.

Design  Open-label, randomized, phase 2 trial of treatment effects in postmenopausal women with advanced breast cancer that had progressed during treatment with nonsteroidal aromatase inhibitors.

Interventions  Patients were randomized to 3 treatment regimens: (1) everolimus (10 mg/d) plus exemestane (25 mg/d); (2) everolimus alone (10 mg/d); and (3) capecitabine alone (1250 mg/m2 twice daily).

Main Outcomes and Measures  Estimated hazard ratios (HRs) of progression-free survival (PFS) for everolimus plus exemestane vs everolimus alone (primary objective) or capecitabine alone (key secondary objective). Safety was a secondary objective. No formal statistical comparisons were planned.

Results  
A total of 309 postmenopausal women were enrolled, median age, 61 years (range, 32-88 years). Of these, 104 received everolimus plus exemestane; 103, everolimus alone; and 102, capecitabine alone. Median follow-up from randomization to the analysis cutoff (June 1, 2017) was 37.6 months. Estimated HR of PFS was 0.74 (90% CI, 0.57-0.97) for the primary objective of everolimus plus exemestane vs everolimus alone and 1.26 (90% CI, 0.96-1.66) for everolimus plus exemestane vs capecitabine alone. Between treatment arms, potential informative censoring was noted, and a stratified multivariate Cox regression model was used to account for imbalances in baseline characteristics; a consistent HR was observed for everolimus plus exemestane vs everolimus (0.73; 90% CI, 0.56-0.97), but the HR was closer to 1 for everolimus plus exemestane vs capecitabine (1.15; 90% CI, 0.86-1.52). Grade 3 to 4 adverse events were more frequent with capecitabine (74%; n = 75) vs everolimus plus exemestane (70%; n = 73) or everolimus alone (59%; n = 61). Serious adverse events were more frequent with everolimus plus exemestane (36%; n = 37) vs everolimus alone (29%; n = 30) or capecitabine (29%; n = 30).

Conclusions and Relevance  
These findings suggest that everolimus plus exemestane combination therapy offers a PFS benefit vs everolimus alone, and they support continued use of this therapy in this setting. A numerical PFS difference with capecitabine vs everolimus plus exemestane should be interpreted cautiously owing to imbalances among baseline characteristics and potential informative censoring.

https://ascopubs.org/doi/10.1200/JCO.2017.76.9331
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Randomized Phase II Trial of Fulvestrant Plus Everolimus or Placebo in Postmenopausal Women With Hormone Receptor–Positive, Human Epidermal Growth Factor Receptor 2–Negative Metastatic Breast Cancer Resistant to Aromatase Inhibitor Therapy: Results of PrE0102

Abstract:

Purpose
The mammalian target of rapamycin inhibitor everolimus targets aberrant signaling through the PI3K/AKT/mammalian target of rapamycin pathway, a mechanism of resistance to anti-estrogen therapy in estrogen receptor (ER)–positive breast cancer. We hypothesized that everolimus plus the selective ER downregulator fulvestrant would be more efficacious than fulvestrant alone in ER-positive metastatic breast cancer resistant to aromatase inhibitor (AI) therapy.

Patients and Methods
This randomized, double-blind, placebo-controlled, phase II study included 131 postmenopausal women with ER-positive, human epidermal growth factor receptor 2–negative, AI-resistant metastatic breast cancer randomly assigned to fulvestrant (500 mg days 1 and 15 of cycle 1, then day 1 of cycles 2 and beyond) plus everolimus or placebo. The study was designed to have 90% power to detect a 70% improvement in median progression-free survival from 5.4 months to 9.2 months. Secondary end points included objective response and clinical benefit rate (response or stable disease for at least 24 weeks). Prophylactic corticosteroid mouth rinses were not used.

Results
The addition of everolimus to fulvestrant improved the median progression-free survival from 5.1 to 10.3 months (hazard ratio, 0.61 [95% CI, 0.40 to 0.92]; stratified log-rank P = .02), indicating that the primary trial end point was met. Objective response rates were similar (18.2% v 12.3%; P = .47), but the clinical benefit rate was significantly higher in the everolimus arm (63.6% v 41.5%; P = .01). Adverse events of all grades occurred more often in the everolimus arm, including oral mucositis (53% v 12%), fatigue (42% v 22%), rash (38% v 5%), anemia (31% v. 6%), diarrhea (23% v 8%), hyperglycemia (19% v 5%), hypertriglyceridemia (17% v 3%), and pneumonitis (17% v 0%), although grade 3 to 4 events were uncommon.

Conclusion
Everolimus enhances the efficacy of fulvestrant in AI-resistant, ER-positive metastatic breast cancer.

Test Name
Capivasertib plus fulvestrant versus placebo plus fulvestrant in metastatic ER positive breast cancer (FAKTION): A randomised, double-blind, placebo-controlled, phase II trial
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Session type: Clinical Trials Showcase

Theme: Treatment
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Abstract

Background

The PI3K/AKT signalling pathway is frequently activated in patients (pts) with estrogen receptor (ER) positive breast cancer (ER+BC) and has been implicated in endocrine therapy resistance. Capivasertib is a highly-selective, oral, small molecule AKT inhibitor. The FAKTION trial investigated addition of capivasertib to fulvestrant for postmenopausal women with ER+ and HER2 negative BC after relapse or disease progression on an aromatase inhibitor (AI).

Method

FAKTION is an investigator-led, double-blind, placebo-controlled, randomised phase II trial. Patients were recruited from 21 UK sites and randomly assigned (1:1) to fulvestrant 500mg with either capivasertib 400mg bd or placebo (4 days on/3 days off starting C1D15). Minimisation according to PIK3CA mutation and PTEN expression status, measurable/non-measurable disease, and primary/secondary endocrine resistance occurred. The primary endpoint was progression-free survival (PFS). The trial had 90% power to detect a hazard ratio of 0.65 at the one-sided 20% significance level. Secondary endpoints included overall survival (OS), objective response and clinical benefit rates, safety and the effect of PI3K/Akt pathway activation on PFS.

Results

140 pts were randomised to fulvestrant + capivasertib (n = 69) or fulvestrant + placebo (n = 71). In the Intention-to-treat analysis, after 112 events, median PFS was 10.3 months (m) for capivasertib compared to 4.8m for placebo (Hazard Ratio (HR) 0.57; 95% CI: 0.39 to 0.84; one-sided p = 0.0017; two-sided 0.0035). Median OS was 26.0m for capivasertib compared to 20.0m for placebo, with a survival difference starting to emerge after 12m (HR = 0.59; 95% CI: 0.34 to 1.05; two-sided p = 0.071). Toxicity data and subgroup analyses including relative capivasertib benefit by PI3K/Akt pathway alteration will be presented.

Conclusion

The trial met its primary endpoint. Addition of capivasertib to fulvestrant for patients with endocrine resistant advanced breast cancer resulted in significantly longer PFS and an improvement in OS. The FAKTION results warrant further investigation.

© 2019 American Society of Clinical Oncology, Inc.  This abstract was accepted and previously presented at the 2019 ASCO Annual Meeting. All rights reserved.

http://abstracts.ncri.org.uk/year_published/2019

Test Name
PI3K inhibitors, particularly those targeting the PI3K-α isoform, which are associated with less toxicity, have shown promise in a clinical trial. 

The study evaluated fulvestrant with or without the PI3K-α inhibitor alpelisib in patients with advanced hormone receptor–positive breast cancer and validated this approach in patients with the PIK3CA mutation.

__________

More recently, alpelisib was paired with fulvestrant or letrozole in the 160-patient nonrandomized phase II BYLieve study in patients who have CDK4/6 inhibitor–resistant PIK3CA mutations. In an early analysis, response rates were somewhat higher with letrozole (28%) than fulvestrant (14%), but more patients had stable disease with fulvestrant (59% vs 34%).

 Rugo HS, Bianchi GV, Chia SKL, et al: BYLieve: A phase II study of alpelisib with fulvestrant or letrozole for treatment of PIK3CA mutant, hormone receptor-positive, human epidermal growth factor receptor 2-negative advanced breast cancer progressing on/after cyclin-dependent kinase 4/6 inhibitor therapy. 2018 ASCO Annual Meeting. Abstract TPS1107. Presented June 2, 2018.

Alpelisib is approved in combination with fulvestrant for PIK3CA-mutated hormone receptor–positive/HER2-negative advanced or metastatic breast cancer after disease progression on endocrine therapy. The drug is contraindicated for patients with uncontrolled hyperglycemia, since the incidence of hyperglycemia in the SOLAR-1 trial was 64%. “In my practice, we do a weekly fasting glucose on all patients, and if it goes above 140 to 150 mg/dL, the patient gets metformin. We also give [loratadine] as a prophylaxis for rash [which occurred in 36% of patients]. These measures work very well to ameliorate a lot of the side effects with alpelisib,” Dr. Brufsky

“Alpelisib is a new standard of care for PIK3CA-mutant hormone receptor–positive metastatic breast cancer post–CDK4/6 inhibitor therapy,” Brufsky 2020.

Approximately 30-40% of HR+ HER2- patients have a mutated PIK3CA gene while 20-25% of Triple Negative Breast Cancer (TNBC) carry similar PIK3CA gene mutations and the TNBC patients with the mutation have better survival. 

____________________________
PTEN is a powerful tumor suppressor. Loss of PTEN activity, due to protein, genetic or epigenetic alterations, was reported in up to almost half of BC cases. 

Recently, besides the role of PTEN in the pathogenesis of BC, investigated for over 20 years after the PTEN discovery, several retrospective and prospective translational studies, in the early and advanced setting, reported controversial results regarding the association between PTEN functional status and both clinical outcome and response to various BC treatments.:

Review
Prognostic and Predictive Implications of PTEN in Breast Cancer: Unfulfilled Promises but Intriguing Perspectives. 

Luisa Carbognin et al. Cancers 2019, 11, 1401; doi:10.3390/cancers11091401

_______________________
PIK3CA Mutations Are Associated With Lower Rates of Pathologic Complete Response to Anti–Human Epidermal Growth Factor Receptor 2 (HER2) Therapy in Primary HER2-Overexpressing Breast Cancer


Abstract:
Purpose
Phosphatidylinositol 3-kinase (PI3K)/AKT pathway aberrations are common in breast cancer, with mutations in PIK3CA being the most common. This study investigated the association between PIK3CA genotype and pathologic complete response (pCR) rates in human epidermal growth factor receptor 2 (HER2) –positive breast cancer treated with either dual or single anti-HER2 treatment in addition to neoadjuvant chemotherapy.

Patients and Methods
PIK3CA mutations in 504 tumor samples from participants in the neoadjuvant GeparQuattro, GeparQuinto, and GeparSixto studies were evaluated. All HER2-positive patients received either trastuzumab or lapatinib or the combination plus anthracycline-taxane chemotherapy. PIK3CA mutations were evaluated in formalin-fixed, paraffin-embedded tissues from core biopsies with a tumor cell content of ≥ 20% by using classical Sanger sequencing of exon 9 and exon 20.

Results
Overall, 21.4% of the patients harbored a PIK3CA mutation. Detection of a PIK3CA mutation was significantly associated with a lower pCR rate (19.4% with PIK3CA mutation v 32.8% with PIK3CA wild-type; odds ratio [OR], 0.49; 95% CI, 0.29 to 0.83; P = .008). In the 291 hormone receptor (HR) –positive tumors, pCR rate was 11.3% with a PIK3CA mutation compared with 27.5% with PIK3CA wild-type (OR, 0.34; 95% CI, 0.15 to 0.78; P = .011). In 213 patients with HR-negative tumors, pCR rate was 30.4% with PIK3CA mutation and 40.1% without (OR, 0.65; 95% CI, 0.32 to 1.32; P = .233; interaction test P = .292). In multivariable analysis, HR status and PIK3CA status provided independent predictive information. In patients with PIK3CA mutation, the pCR rates were 16%, 24.3%, and 17.4% with lapatinib, trastuzumab, and the combination, respectively (P = .654) and in the wild-type group, they were 18.2%, 33.%, and 37.1%, respectively (P = .017). Disease-free survival and overall survival were not statistically significantly different between patients with mutant and wild-type PIK3CA.

Conclusion
HER2-positive breast carcinomas with a PIK3CA mutation are less likely to achieve a pCR after neoadjuvant anthracycline-taxane–based chemotherapy plus anti-HER2 treatment, even if a dual anti-HER2 treatment is given.

PIK3CA Mutations Are Associated With Lower Rates of Pathologic Complete Response to Anti–Human Epidermal Growth Factor Receptor 2 (HER2) Therapy in Primary HER2-Overexpressing Breast Cancer
Sibylle Loibl, Gunter von Minckwitz, Andreas Schneeweiss, Stefan Paepke, Annika Lehmann, Mahdi Rezai, Dirk M. Zahm, Peter Sinn, Fariba Khandan, Holger Eidtmann, Karel Dohnal, Clemens Heinrichs, Jens Huober, Berit Pfitzner, Peter A. Fasching, Fabrice Andre, Judith L. Lindner, Christos Sotiriou, August Dykgers, Sanxing Guo, Stephan Gade, Valentina Nekljudova, Sherene Loi, Michael Untch, and Carsten Denkert

Journal of Clinical Oncology 2014 32:29, 3212-3220 


Test Name
Inhibitors of cyclin-dependent kinases 4 and 6 (CDK4/6) have changed the natural history of hormone receptor–positive metastatic breast cancer. While median progression-free survival on these drugs is approximately 27 months, the disease eventually progresses and clinicians must choose a subsequent therapy.

___________________________
HR-Positive, HER2-Negative (HR±/HER2–) Breast Cancer therapeutic considerations as of 5/2020:

Data concerning the use of CDK4/6 inhibition has increased substantially over the last 3 years. 

Prospective study data demonstrating a survival benefit in patients treated with the combination of a CDK4/6 inhibitor and endocrine therapy compared with endocrine therapy alone have become available in the meantime. ABC5 panelists clearly voted in favor of endocrine-based combination therapy with a CDK4/6 inhibitor and defined this as standard of care for HR+/ HER2– advanced breast cancer (97.4% approval from experts). In addition to the survival benefit, the ABC5 panelists reference the overall good tolerability of CDK4/6-based combination therapy. They emphasize that the patients’ health-related quality of life (QoL) is maintained or improved.

CDK4/6 inhibitors might be combined with either AI or fulvestrant (500 mg dose level). Each combination is applicable in de novo metastatic breast cancer and recurrent advanced breast cancer, as first-line or second-line therapy, regardless of whether the patient has experienced primary or secondary endocrine resistance and regardless of menopausal status. 

Premenopausal patients require a gonadotropin-releasing hormone (GnRH) agonist in addition. 

CDK4/6 inhibition is also an effective therapy for men with advanced breast cancer and should preferably be combined with a GnRH agonist in men. An extrinsic group of German experts was in agreement with these statements.

The recent data reported in Lancet Oncology 2020 see below confirms a combination of a CDK4/6 inhibitor with an AI or Faslodex (500 mg dose) is the preferred therapy for the 60% of patients with HR- positive HER2-neg advanced or metastatic breast cancer.

The Lancet Oncology: VOLUME 20, ISSUE 10, P1360-1369, OCTOBER 01, 2019

__________________________________
CDK4/6 Inhibition: In Which Line of Therapy?
“It is currently unclear whether and in which patients CDK4/6 inhibitor-based endocrine combination therapy should be implemented as first-line or second-line therapy. The ABC5 panel voted unanimously (100%) for implementing CDK4/6 inhibitors preferentially in the first- line setting and defining them as standard first-line therapy in HR+/HER2– advanced breast cancer. 

Nevertheless, an endocrine-alone therapy may be indicated as first-line therapy for special patients on the basis of an informed consent. The German experts reference the current AGO recommendation, which defines endocrine-based combination therapy as standard first-line therapy. In Germany, CDK4/6 inhibitors are increasingly being used as first-line therapy in clinical practice.

No Maintenance Therapy with CDK4/6 Inhibition

“To date, there are no data indicating that the endocrine-based combination with a CDK4/6 inhibitor should be implemented as maintenance therapy after completing chemotherapy (LoE/GoR: NA/D). If maintenance endocrine therapy is an option, endocrine monotherapy is indicated. After an intense discussion, 65.7% of the ABC5 panelists agreed with this statement.”

“The German experts note that, in first-line therapy, it must be clarified whether chemotherapy is indicated. If this is the case, the effect of the chemotherapy should be awaited rather than prematurely implementing a highly effective treatment option such as endocrine-based combination therapy with a CDK4/6 inhibitor. The endocrine- based combination with a CDK4/6 inhibitor should only be used in the case of progression after chemotherapy.”

https://www.nejm.org/doi/full/10.1056/NEJMoa1813904
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Alpelisib in PIK3CA-Mutated Breast Cancer

In the randomized phase-III SOLAR-1 study, the median progression-free survival of postmenopausal patients with HR+/HER2–neg PIK3CA-mutated advanced breast cancer was prolonged by approximately 5 months and thus nearly doubled (HR = 0.65; p < 0.001) using the PI3K inhibitor alpelisib in combination with fulvestrant.  All of the patients included experienced disease progression after prior endocrine therapy. Progression-free survival was the primary study endpoint.

According to study data, treatment with alpelisib in combination with fulvestrant is associated with an increased risk of hyperglycemia. Although patients with diabetes mellitus were not enrolled in the SOLAR-1 study, approximately one third of the patients experienced grade 3 hyperglycemia, which is manageable metformin.

A non-sedating antihistamine should be given concurrently with alpelisib therapy. There is an increased risk of skin complications (rash) in the first 2 weeks after starting therapy. The antihistamine can usually be discontinued after 4 weeks.

Test Name

• A visceral crisis of the liver exists when bilirubin levels increase very rapidly (>1.5 times the upper limit of normal) without the presence of Gilbert syndrome (i.e., Meulengracht syndrome) or a biliary tract obstruction.

• A visceral crisis of the lungs can be assumed when dyspnea at rest increases more rapidly and cannot be relieved by pleural drainage (level of evidence [LoE]: ex- pert opinion/NA).

The German expert group agrees with these ABC5 (Lisbon 2019) clarifications of a visceral crisis. The AGO definition may be adapted accordingly.

Combination ChT should be reserved for patients with rapid clinical progression, life-threatening visceral metastases or need for rapid symptom and/or disease control.

https://www.nejm.org/doi/full/10.1056/NEJMoa1814213
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Sacituzumab Govitecan-hziy in Refractory Metastatic Triple-Negative Breast Cancer
List of authors.
Aditya Bardia, M.D. et al.

Abstract:

BACKGROUND
Standard chemotherapy is associated with low response rates and short progression-free survival among patients with pretreated metastatic triple-negative breast cancer. 

Sacituzumab govitecan-hziy is an antibody–drug conjugate that combines a humanized monoclonal antibody, which targets the human trophoblast cell-surface antigen 2 (Trop-2), with SN-38, which is conjugated to the antibody by a cleavable linker. 

Sacituzumab govitecan-hziy enables delivery of high concentrations of SN-38 to tumors.

METHODS
We conducted a phase 1/2 single-group, multicenter trial involving patients with advanced epithelial cancers who received sacituzumab govitecan-hziy intravenously on days 1 and 8 of each 21-day cycle until disease progression or unacceptable toxic effects. A total of 108 patients received sacituzumab govitecan-hziy at a dose of 10 mg per kilogram of body weight after receiving at least two previous anticancer therapies for metastatic triple-negative breast cancer. The end points included safety; the objective response rate (according to Response Evaluation Criteria in Solid Tumors, version 1.1), which was assessed locally; the duration of response; the clinical benefit rate (defined as a complete or partial response or stable disease for at least 6 months); progression-free survival; and overall survival.

Post hoc analyses determined the response rate and duration, which were assessed by blinded independent central review.

RESULTS
The 108 patients with triple-negative breast cancer had received a median of 3 previous therapies (range, 2 to 10). Four deaths occurred during treatment; 3 patients (2.8%) discontinued treatment because of adverse events. Grade 3 or 4 adverse events (in ≥10% of the patients) included anemia and neutropenia; 10 patients (9.3%) had febrile neutropenia. 

The response rate (3 complete and 33 partial responses) was 33.3% (95% confidence interval [CI], 24.6 to 43.1), and the median duration of response was 7.7 months (95% CI, 4.9 to 10.8); as assessed by independent central review, these values were 34.3% and 9.1 months, respectively. 

The clinical benefit rate was 45.4%. Median progression-free survival was 5.5 months (95% CI, 4.1 to 6.3), and overall survival was 13.0 months (95% CI, 11.2 to 13.7).

CONCLUSIONS
Sacituzumab govitecan-hziy was associated with durable objective responses in patients with heavily pretreated metastatic triple-negative breast cancer. Myelotoxic effects were the main adverse reactions. (Funded by Immunomedics; IMMU-132-01 ClinicalTrials.gov number, NCT01631552. opens in new tab.)

N Engl J Med 2019; 380:741-751
DOI: 10.1056/NEJMoa1814213

https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:4990b952-ccbc-48e8-9b85-c213eee52335
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Alpelisib + Fulvestrant in PIK3CA-Mutated HR+/HER2- ABC After CDK4/6i + AI

(BYLieve) tTial:

Conclusions:
In this analysis of a BYLieve trial cohort with PIK3CA-mutated HR+/HER2- ABC who
received CDK4/6i + AI as immediate prior treatment, alpelisib + fulvestrant demonstrated
clinically meaningful efficacy (1).

‒Primary endpoint met: 50.4% (95% CI: 41.2% to 59.6%) alive without PD at 6 mos;
endpoint met because lower bound of 95% CI > 30%.

➤ Median PFS: 7.3 mos (1)
➤ No new safety signals observed, with 1.6% of discontinuations due to hyperglycemia (1)
 Efficacy and safety results comparable to those reported for SOLAR-1: alive without
PD at 6 mos, 44.4%; median PFS, 5.5 mos; 6.3% discontinued due to hyperglycemia (2,3)

➤1. Rugo. ASCO 2020. Abstr 1006. 2. Juric. SABCS 2018. Abstr GS3-08. 3. André. ESMO
2018. Abstr LBA3.

https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:4990b952-ccbc-48e8-9b85-c213eee52335
http://news.bioon.com/webeditor/uploadfile/201912/20191221133025385.png
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EnHERtu is an antibody-drug-conjugate (ADC) that carries a toxic payload aimed at Topoisomerase 1. Press to see cartoon.

https://www.cancer.gov/sites/g/files/xnrzdm211/files/styles/cgov_social_media/public/cgov_image/media_image/2020-05/antibody%E2%80%93drug-conjugate-sacituzumab-govitecan-illustration.jpg
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Trodelvy FDA approvals

The drug was developed by Immunomedics, which submitted a biologics license application (BLA) for the drug to the US Food and Drug Administration (FDA) in May 2018. The application was rejected due to several developmental and chemical concerns.

Immunomedics collaborated with Everest Medicines for the development, registration and commercialisation of sacituzumab govitecan in Greater China, South Korea and some Southeast Asian territories in April 2019.

The company resubmitted the BLA after addressing the concerns for accelerated approval in December 2019.

Trodelvy received fast track designation for the treatment of advanced or locally metastatic urothelial cancer in April 2020. It received accelerated approval from the FDA to treat advanced TNBC in adult patients in the same month. The drug also holds breakthrough therapy status.

FDA Approval for TNBC to treat adults diagnosed with metastatic triple-negative breast cancer who have received at least two previous treatments for metastatic disease.

Trodelvy is available as an injection for intravenous administration in a single-dose vial of 180mg off-white to yellow colored lyophilised powder.

Trodelvy’s mechanism of action

Trodelvy is a Trop-2-directed antibody and topoisomerase inhibitor conjugate drug.

It targets the Trop-2 antigen, a humanised monoclonal antibody, expressed on various tumour cells and delivers SN-38, a topoisomerase I inhibitor, to the tumours directly, causing cell death.

The hydrolysable linker, CL2A connects the Trop-2-directed antibody to the cytotoxic drug SN-38.

The most common adverse events observed in the patients during the IMMU-132-01 clinical trial were diarrhoea, fatigue, nausea, vomiting, baldness, constipation, rashes on the skin, abdominal pain, neutropenia and loss of appetite.



https://www.thelancet.com/action/showPdf?pii=S1470-2045%2819%2930817-4
https://cancerdiscovery.aacrjournals.org/content/9/2/176
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Though pCR in TNBCs may be substantial relapse over time is a persistent problem. 

After a standard neoadjuvant chemotherapy protocol is administered many centers do not offer adjuvant consolidation to those with pCR. However in the presence of residual disease after neoadjuvant therapy is completed has sparked several attempts to increase pCR as well as the application of more effective and possibly more focused targeted therapy.

Preliminary results from the neoadjuvant I-SPY 2 trial demonstrated that pCR rates increased from 22.3% to 62.4% by adding neoadjuvant pembrolizumab to paclitaxel followed by anthracycline-based chemotherapy, which represents an approximately 40% improvement in pCR compared with standard chemotherapy alone. 

The KEYNOTE-173 trial revealed an increased pCR rate from 60% to 90% in high-risk patients by combining pembrolizumab with paclitaxel or conventional chemotherapy.

In the adjuvant setting, the SWOG1418 phase III trial is evaluating adjuvant mono-therapy with pembrolizumab after neoadjuvant chemotherapy followed by curative surgery. 

A phase III trial for high-risk patients with early TNBC is investigating the addition of avelumab for a year after standard curative treatment including neoadjuvant chemotherapy (NCT02926196).

NOTE:
See PAKT. LOTUS and BEGONIA  trials increase PFS and OS taking advantage of PTEN PI3K/AKT mutations in TNBC.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6785914/pdf/10.1177_1758835919880429.pdf
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Novel therapeutic avenues in triple- negative breast cancer: PI3K/AKT inhibition, androgen receptor blockade, and beyond

Jack J. Chan et al.

Abstract:
Multiomic analyses have shed light upon the molecular heterogeneity and complexity of triple-negative breast cancers (TNBCs). With increasing recognition that TNBC is not a single disease entity but encompasses different disease subtypes, a one-size-fits-all treatment paradigm has become obsolete. 

In this context, the inhibition of phosphatidylinositol 3-kinase/protein kinase B (PI3K/AKT) and androgen receptor (AR) signaling pathways have emerged as potential therapeutic strategies against selected tumors. In this paper, we reviewed the preclinical rationale, predictive biomarkers, efficacy, and safety data from early phase trials, and the future directions for these two biomarker-directed treatment approaches in TNBC.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5626630/pdf/nihms899700.pdf
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Ipatasertib plus paclitaxel versus placebo plus paclitaxel as first-line therapy for metastatic triple-negative breast cancer (LOTUS): a multicentre, randomised, double-blind, placebo-controlled, phase 2 trial

Prof Sung-Bae Kim, MD et al.

Abstract:

Background
The oral AKT inhibitor ipatasertib is being investigated in cancers with a high prevalence of PI3K/AKT pathway activation, including triple-negative breast cancer. 

The LOTUS trial investigated the addition of ipatasertib to paclitaxel as first-line therapy for triple-negative breast cancer.

Methods
In this randomised, placebo-controlled, double-blind, phase 2 trial, women aged 18 years or older with measurable, inoperable, locally advanced or metastatic triple-negative breast cancer previously untreated with systemic therapy were recruited from 44 hospitals in South Korea, the USA, France, Spain, Taiwan, Singapore, Italy, and Belgium. 

Enrolled patients were randomly assigned (1:1) to receive intravenous paclitaxel 80 mg/m 2 (days 1, 8, 15) with either ipatasertib 400 mg or placebo once per day (days 1–21) every 28 days until disease progression or unacceptable toxicity. Randomisation was by stratified permuted blocks (block size of four) using an interactive web-response system with three stratification criteria: previous (neo)adjuvant therapy, chemotherapy-free interval, and tumour PTEN status. 

The co-primary endpoints were progression-free survival in the intention-to-treat population and progression-free survival in the PTEN-low (by immunohistochemistry) population. This ongoing trial is registered with ClinicalTrials.gov ( NCT02162719).
Findings

Between Sept 2, 2014, and Feb 4, 2016, 166 patients were assessed for eligibility and 124 patients were enrolled and randomly assigned to paclitaxel plus ipatasertib (n=62) or paclitaxel plus placebo (n=62). 

Median follow-up was 10·4 months (IQR 6·5–14·1) in the ipatasertib group and 10·2 months (6·0–13·6) in the placebo group. 

Median progression-free survival in the intention-to-treat population was 6·2 months (95% CI 3·8–9·0) with ipatasertib versus 4·9 months (3·6–5·4) with placebo (stratified hazard ratio [HR] 0·60, 95% CI 0·37–0·98; p=0·037) and in the 48 patients with PTEN-low tumours, median progression-free survival was 6·2 months (95% CI 3·6–9·1) with ipatasertib versus 3·7 months (1·9–7·3) with placebo (stratified HR 0·59, 95% CI 0·26–1·32, p=0·18). 

The most common grade 3 or worse adverse events were diarrhoea (14 [23%] of 61 ipatasertib-treated patients vs none of 62 placebo-treated patients), neutrophil count decreased (five [8%] vs four [6%]), and neutropenia (six [10%] vs one [2%]). No colitis, grade 4 diarrhoea, or treatment-related deaths were reported with ipatasertib. One treatment-related death occurred in the placebo group. 

Serious adverse events were reported in 17 (28%) of 61 patients in the ipatasertib group and nine (15%) of 62 patients in the placebo group.

Interpretation
Progression-free survival was longer in patients who received ipatasertib than in those who received placebo. To our knowledge, these are the first results supporting AKT-targeted therapy for triple-negative breast cancer. Ipatasertib warrants further investigation for the treatment of triple-negative breast cancer.

NOTE:
Either PIK3CA mutations or loss of PTEN suppression lead to activation of the PI3K/AKT pathway. AKT is the target for Ipatasertib.

“When the trial was designed, it was anticipated that patients with PTEN-low tumours by immunohistochemistry might derive increased benefit from ipatasertib. This was hypothesised because a randomised phase 2 trial in metastatic castration-resistant prostate cancer showed that the effect of ipatasertib was more pronounced in the subgroup of patients with PTEN loss identified by immunohistochemistry or next-generation sequencing.24 However, PTEN loss is only one of several mechanisms leading to activation of the PI3K/AKT pathway. In breast cancer, activating mutations in PIK3CA and AKT1 are frequently observed, whereas in castration-resistant prostate cancer, these mutations are rare.8,9,25 In our study population, a substantial proportion of patients with PTEN-low tumours by immunohistochemistry did not have a genetic alteration. This is consistent with previous reports of non-genetic loss of PTEN in triple-negative breast cancer.26 In the LOTUS trial, the effect of ipatasertib in the subgroup of patients with PTEN-low tumours by immunohistochemistry was no greater than in those with PTEN-non-low tumours or in the intention-to-treat population. However, efficacy analysis in the population with PIK3CA/AKT1/PTEN-altered tumours supporting the study's secondary objectives showed an encouraging progression-free survival HR of 0·44 and an increase of 4·1 months in the median progression-free survival (median 9·0 months in the ipatasertib group vs 4·9 months in the placebo group). Duration of response results supported these findings. This difference in efficacy based on absence of expression of PTEN through non-genetic mechanisms compared with loss of PTEN function through mutations and copy-number loss could be a key difference in how PTEN loss might drive tumours and be PI3K/AKT-addicted in prostate versus breast cancers.”


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6785914/pdf/10.1177_1758835919880429.pdf
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Capivasertib Plus Paclitaxel Versus Placebo Plus Paclitaxel As First-Line Therapy for Metastatic Triple-Negative Breast Cancer: The PAKT Trial

Peter Schmid, MD, PhD et al.

ABSTRACT:
PURPOSE The phosphatidylinositol 3-kinase (PI3K)/AKT signaling pathway is frequently activated in triple negative breast cancer (TNBC). The AKT inhibitor capivasertib has shown preclinical activity in TNBC models, and drug sensitivity has been associated with activation of PI3K or AKT and/or deletions of PTEN. 

The PAKT trial was designed to evaluate the safety and efficacy of adding capivasertib to paclitaxel as first-line therapy for TNBC.

PATIENTS AND METHODS: 
This double-blind, placebo-controlled, randomized phase II trial recruited women with untreated metastatic TNBC. A total of 140 patients were randomly assigned (1:1) to paclitaxel 90 mg/m2 (days 1, 8, 15) with either capivasertib (400 mg twice daily) or placebo (days 2-5, 9-12, 16-19) every 28 days until disease progression or unacceptable toxicity. 

The primary end point was progression-free survival (PFS). Secondary end points included overall survival (OS), PFS and OS in the subgroup with PIK3CA/AKT1/PTEN
alterations, tumor response, and safety.

RESULTS: 
Median PFS was 5.9 months with capivasertib plus paclitaxel and 4.2 months with placebo plus paclitaxel (hazard ratio [HR], 0.74; 95% CI, 0.50 to 1.08; 1-sided P = .06 [predefined significance level, 1-sided P = .10]). Median OS was 19.1 months with capivasertib plus paclitaxel and 12.6 months with placebo plus paclitaxel (HR, 0.61; 95% CI, 0.37 to 0.99; 2-sided P = .04). In patients with PIK3CA/AKT1/PTEN-altered tumors (n = 28), median PFS was 9.3 months with capivasertib plus paclitaxel and 3.7 months with placebo plus paclitaxel (HR, 0.30; 95% CI, 0.11 to 0.79; 2-sided P = .01). The most common grade ≥3 adverse events in those treated with capivasertib plus paclitaxel versus placebo plus paclitaxel, respectively, were diarrhea (13% v 1%), infection (4% v 1%), neutropenia (3% v 3%), rash (4% v 0%), and fatigue (4% v 0%).

CONCLUSION: 
Addition of the AKT inhibitor capivasertib to first-line paclitaxel therapy for TNBC resulted in significantly longer PFS and OS. Benefits were more pronounced in patients with PIK3CA/AKT1/PTEN-altered tumors. 

Capivasertib warrants further investigation for treatment of TNBC. 

J Clin Oncol 38:423-433. © 2019 by American Society of Clinical Oncology



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6785914/pdf/10.1177_1758835919880429.pdf
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Novel therapeutic avenues in triple- negative breast cancer: PI3K/AKT inhibition, androgen receptor blockade, and beyond
Jack J. Chan , Tira J. Y. Tan and Rebecca A. Dent

Abstract: Multiomic analyses have shed light upon the molecular heterogeneity and complexity of triple-negative breast cancers (TNBCs). With increasing recognition that TNBC is not a single disease entity but encompasses different disease subtypes, a one-size-fits-all treatment paradigm has become obsolete. In this context, the inhibition of phosphatidylinositol 3-kinase/protein kinase B (PI3K/AKT) and androgen receptor (AR) signaling pathways have emerged as potential therapeutic strategies against selected tumors. In this paper, we reviewed the preclinical rationale, predictive biomarkers, efficacy, and safety data from early phase trials, and the future directions for these two biomarker-directed treatment approaches in TNBC.

Ther Adv Med Oncol 2019, Vol. 11: 1–11

https://jamanetwork.com/journals/jamaoncology/fullarticle/2587051
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Original Investigation
April 2017
Targeting the PI3K/AKT/mTOR Pathway for the Treatment of Mesenchymal Triple-Negative Breast Cancer
Evidence From a Phase 1 Trial of mTOR Inhibition in Combination With Liposomal Doxorubicin and Bevacizumab
Reva K. Basho et al.

Importance  Triple-negative breast cancer (TNBC) classified by transcriptional profiling as the mesenchymal subtype frequently harbors aberrations in the phosphoinositide 3-kinase (PI3K) pathway, raising the possibility of targeting this pathway to enhance chemotherapy response. Up to 30% of mesenchymal TNBC can be classified histologically as metaplastic breast cancer, a chemorefractory group of tumors with a mixture of epithelial and mesenchymal components identifiable by light microscopy. While assays to identify mesenchymal TNBC are under development, metaplastic breast cancer serves as a clinically identifiable surrogate to evaluate potential regimens for mesenchymal TNBC.

Objective  To assess safety and efficacy of mammalian target of rapamycin (mTOR) inhibition in combination with liposomal doxorubicin and bevacizumab in patients with advanced metaplastic TNBC.

Design, Setting, and Participants  Phase 1 study with dose escalation and dose expansion at the University of Texas MD Anderson Cancer Center of patients with advanced metaplastic TNBC. Patients were enrolled from April 16, 2009, to November 4, 2014, and followed for outcomes with a cutoff date of November 1, 2015, for data analysis.

Interventions  Liposomal doxorubicin, bevacizumab, and the mTOR inhibitors temsirolimus or everolimus using 21-day cycles.

Main Outcomes and Measures  Safety and response. When available, archived tissue was evaluated for aberrations in the PI3K pathway.

Results  Fifty-two women with metaplastic TNBC (median age, 58 years; range, 37-79 years) were treated with liposomal doxorubicin, bevacizumab, and temsirolimus (DAT) (N = 39) or liposomal doxorubicin, bevacizumab, and everolimus (DAE) (N = 13). The objective response rate was 21% (complete response = 4 [8%]; partial response = 7 [13%]) and 10 (19%) patients had stable disease for at least 6 months, for a clinical benefit rate of 40%. Tissue was available for testing in 43 patients, and 32 (74%) had a PI3K pathway aberration. Presence of PI3K pathway aberration was associated with a significant improvement in objective response rate (31% vs 0%; P = .04) but not clinical benefit rate (44% vs 45%; P > .99).

JAMA Oncol. 2017;3(4):509-515. doi:10.1001/jamaoncol.2016.5281

https://www.nature.com/articles/s41523-017-0011-0.pdf
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BRIEF COMMUNICATION 

Dramatic response of metaplastic breast cancer to chemo- immunotherapy
Sylvia Adams

Frequent overexpression of programmed death-ligand 1 has recently been demonstrated in metaplastic breast cancer, which is a rare breast cancer subtype with limited treatment options. 

This report describes the clinical course of a patient with metastatic metaplastic breast cancer who had a remarkable response to anti-programmed death-1 therapy with pembrolizumab in combination with nab-paclitaxel. Tissue correlates are presented including tumor-infiltrating lymphocytes and high-programmed death-ligand 1 expression in the tumor.

npj Breast Cancer (2017) 3:8 ; doi:10.1038/s41523-017-0011-0

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5626630/pdf/nihms899700.pdf
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Abstracts: 2017 San Antonio Breast Cancer Symposium; December 5-9, 2017; San Antonio, Texas
Abstract

➤ Background: 
The oral Akt inhibitor IPAT is being evaluated in cancers with a high prevalence of PI3K/Akt pathway activation. In the placebo-controlled randomized phase II LOTUS trial (NCT02162719), adding IPAT to PAC as first-line therapy for metastatic TNBC improved progression-free survival (PFS) in unselected patients (hazard ratio [HR]: 0.60 [95% CI: 0.37–0.98]), with a more pronounced effect in patients with PIK3CA/AKT1/PTEN-altered tumors (HR: 0.44 [95% CI: 0.20–0.99]) [Kim, Lancet Oncol in press]. 

An exploratory analysis was performed to understand better the potential associations between PIK3CA/AKT1/PTEN alterations and other biomarkers relevant to TNBC, as well as IPAT efficacy.

Methods: 
Pretreatment tumor samples (76 primary, 27 metastatic) were evaluated for genetic alterations using the FoundationOne® (Foundation Medicine) assay (n=103) and gene expression by RNA sequencing (n=73). Tumor-infiltrating lymphocytes (TILs) were quantified using the Salgado method [Salgado, Ann Oncol 2015] (n=118). Samples were classified into subtypes by gene expression based on the method developed by Lehmann and Pietenpol [Lehmann, J Clin Invest 2011].

Results: 
➤ Of 42 patients (41%) with PIK3CA/AKT1/PTEN-altered tumors, 26 had an activating mutation in PIK3CA or AKT1 and 16 had an alteration in PTEN. 

Patients with PIK3CA- and AKT1-mutant tumors were enriched in the BL2 and LAR TNBC subtypes, whereas those with PTEN-altered tumors were enriched in the BL1 subtype. An internal analysis of the publicly available METABRIC dataset yielded similar results. 

➤ PTEN alterations were also associated with reduced levels of stromal TILs compared with PIK3CA/AKT1-mutant and PIK3CA/AKT1/PTEN non-altered tumors. In an exploratory analysis of the 26 patients with PIK3CA/AKT1-mutant tumors, the effect of adding IPAT was particularly pronounced (PFS HR: 0.24 [95% CI: 0.06–0.83]; median PFS 12.9 months in the IPAT + PAC arm vs 5.0 months for placebo + PAC); interpretation of efficacy in patients with PTEN-altered tumors was limited by the size of the subgroup.

➤ There was no enrichment of PIK3CA/AKT1/PTEN alterations in metastatic vs primary samples, nor in samples collected after (neo)adjuvant chemotherapy vs from chemotherapy-naïve patients. 

➤ Additionally, there was no association between PIK3CA/AKT1/PTEN alterations and BRCA1/2 alterations. BRCA1/2 alterations were not associated with any differences in IPAT efficacy outcomes (PFS, objective response rate).

➤ No association was observed between PIK3CA/AKT1/PTEN-altered status and gene signatures of immune cell infiltration/activation or tumor mutational burden. High (≥10%) vs low levels of stromal TILs showed a trend toward longer PFS in patients treated with placebo + PAC (HR: 0.74 [95% CI: 0.39–1.48]), but no difference was apparent in those treated with IPAT + PAC (HR: 1.14 [95% CI: 0.57–2.40]).

Conclusions: 
This retrospective exploratory biomarker analysis of the phase II LOTUS trial of IPAT in TNBC provides insight into the potential heterogeneity of disease biologies underlying PI3K/Akt pathway activation.

Citation Format: Wongchenko MJ, Dent R, Kim S-B, Saura C, Oliveira M, Baselga J, Kapp AV, Chan WY, Singel SM, Maslyar DJ, Gendreau S. Biomarker analysis of the LOTUS trial of first-line ipatasertib (IPAT) + paclitaxel (PAC) in metastatic triple-negative breast cancer (TNBC) [abstract]. In: Proceedings of the 2017 San Antonio Breast Cancer Symposium; 2017 Dec 5-9; San Antonio, TX. Philadelphia (PA): AACR; Cancer Res 2018;78(4 Suppl):Abstract nr P2-09-20.

https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(19)30616-3/fulltext
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Trilaciclib plus chemotherapy versus chemotherapy alone in patients with metastatic triple-negative breast cancer: a multicentre, randomised, open-label, phase 2 trial

Antoinette R Tan, MD et al.

Summary

Background
Trilaciclib is an intravenous cell-cycle inhibitor that transiently maintains immune cells and haemopoietic stem and progenitor cells in G1 arrest. By protecting the immune cells and bone marrow from chemotherapy-induced damage, trilaciclib has the potential to optimise antitumour activity while minimising myelotoxicity. We report safety and activity data for trilaciclib plus gemcitabine and carboplatin chemotherapy in patients with metastatic triple-negative breast cancer.

Methods
In this randomised, open-label, multicentre, phase 2 study, adult patients (aged ≥18 years) with evaluable, biopsy-confirmed, locally recurrent or metastatic triple-negative breast cancer who had no more than two previous lines of chemotherapy were recruited from 26 sites in the USA, three in Serbia, two in North Macedonia, one in Croatia, and one in Bulgaria; sites were academic and community hospitals. Availability of diagnostic samples of tumour tissue confirming triple-negative breast cancer was a prerequisite for enrolment. Eligible patients were randomly assigned (1:1:1) by an interactive web-response system, stratified by number of previous lines of systemic therapy and the presence of liver metastases, to receive intravenous gemcitabine 1000 mg/m 2 and intravenous carboplatin (area under the concentration-time curve 2 μg × h/mL) on days 1 and 8 (group 1), gemcitabine and carboplatin plus intravenous trilaciclib 240 mg/m 2 on days 1 and 8 (group 2), or gemcitabine and carboplatin on days 2 and 9 plus trilaciclib on days 1, 2, 8, and 9 (group 3) of 21-day cycles. Patients continued treatment until disease progression, unacceptable toxicity, withdrawal of consent, or discontinuation by the investigator. The primary objective was to assess the safety and tolerability of combining trilaciclib with gemcitabine and carboplatin chemotherapy. The primary endpoints were duration of severe neutropenia during cycle 1 and the occurrence of severe neutropenia during the treatment period. Overall survival was included as a key secondary endpoint. Analyses were in the intention-to-treat population. Safety was assessed in all patients who received at least one dose of study treatment. This study is registered with EudraCT, 2016-004466-26, and ClinicalTrials.gov, NCT02978716, and is ongoing but closed to accrual.

Findings
Between Feb 7, 2017, and May 15, 2018, 142 patients were assessed for eligibility and 102 were randomly assigned to group 1 (n=34), group 2 (n=33), or group 3 (n=35). Of all patients, 38 (37%) had received one or two lines of previous chemotherapy in the metastatic setting. Median follow-up was 8·4 months (IQR 3·8–13·6) for group 1, 12·7 months (5·5–17·4) for group 2, and 12·9 months (6·7–16·8) for group 3. Data cutoff for myelosuppression endpoints was July 30, 2018, and for antitumour activity endpoints was May 17, 2019. During cycle 1, mean duration of severe neutropenia was 0·8 day (SD 2·4) in group 1, 1·5 days (3·5) in group 2, and 1·0 day (2·6) in group 3 (group 3 vs group 1 one-sided adjusted p=0·70). Severe neutropenia occurred in nine (26%) of 34 patients in group 1, 12 (36%) of 33 patients in group 2, and eight (23%) of 35 patients in group 3 (p=0·70). Overall survival was 12·6 months (IQR 5·8–15·6) in group 1, 20·1 months (9·4–not reached) in group 2, and 17·8 months (8·8–not reached) in group 3 (group 3 vs group 1 two-sided p=0·0023). The most common treatment-emergent adverse events were anaemia (22 [73%] of 34), neutropenia (21 [70%]), and thrombocytopenia (18 [60%]) in group 1; neutropenia (27 [82%] of 33), thrombocytopenia (18 [55%]) and anaemia (17 [52%]) in group 2; and neutropenia (23 [66%] of 35), thrombocytopenia (22 [63%]), and nausea (17 [49%]) in group 3. There were no treatment-related deaths.

Interpretation
No significant differences were observed in myelosuppression endpoints with trilaciclib plus gemcitabine and carboplatin in patients with metastatic triple-negative breast cancer; however, the regimen was generally well tolerated and overall survival results were encouraging. Further studies of trilaciclib in this setting are warranted.

The Lancet Oncology:  VOLUME 20, ISSUE 11, P1587-1601, NOVEMBER 01, 2019

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6209877/pdf/jcm-07-00356.pdf
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Review
Drug-Induced Interstitial Lung Disease: A Systematic Review

Sarah Skeoch et al.

Received: 19 August 2018; Accepted: 8 

Abstract: 

Background: 
Drug-induced interstitial lung disease (DIILD) occurs as a result of numerous agents, but the risk often only becomes apparent after the marketing authorisation of such agents. 

Methods: 
In this PRISMA-compliant systematic review, we aimed to evaluate and synthesize the current literature on DIILD. 

Results: 
Following a quality assessment, 156 full-text papers describing more than 6000 DIILD cases were included in the review. However, the majority of the papers were of low or very low quality in relation to the review question (78%). Thus, it was not possible to perform a meta-analysis, and descriptive review was undertaken instead. DIILD incidence rates varied between 4.1 and 12.4 cases/million/year. DIILD accounted for 3–5% of prevalent ILD cases. Cancer drugs, followed by rheumatology drugs, amiodarone and antibiotics, were the most common causes of DIILD. The radiopathological phenotype of DIILD varied between and within agents, and no typical radiological pattern specific to DIILD was identified. Mortality rates of over 50% were reported in some studies. Severity at presentation was the most reliable predictor of mortality. Glucocorticoids (GCs) were commonly used to treat DIILD, but no prospective studies examined their effect on outcome. 

Conclusions: 
Overall high-quality evidence in DIILD is lacking, and the current review will inform larger prospective studies to investigate the diagnosis and management of DIILD.

J. Clin. Med. 2018, 7, 356


















https://www.nejm.org/doi/full/10.1056/NEJMoa1814213
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FDA Approval for:
Sacituzumab Govitecan-hziy

On April 22, 2020, the Food and Drug Administration granted accelerated approval to sacituzumab govitecan-hziy (TRODELVY, Immunomedics, Inc.) for adult patients with metastatic triple-negative breast cancer who received at least two prior therapies for metastatic disease. 

Efficacy was demonstrated in IMMU-132-01 (NCT 01631552), a multicenter, single-arm, trial enrolling 108 patients with metastatic triple negative breast cancer (mTNBC) who received at least two prior treatments for metastatic disease. Patients received sacituzumab govitecan-hziy 10 mg/kg intravenously on days 1 and 8 every 21days. Tumor imaging was obtained every 8 weeks, and patients were treated until disease progression or intolerance to therapy.

The primary efficacy outcome measures were investigator assessed overall response rate (ORR) using RECIST 1.1 and response duration. The ORR was 33.3% (95% CI: 24.6, 43.1). The median response duration was 7.7 months (95% CI: 4.9, 10.8).

The most common adverse reactions (≥25% of patients) were nausea, neutropenia, diarrhea, fatigue, anemia, vomiting, alopecia, constipation, rash, decreased appetite, and abdominal pain. Sacituzumab govitecan-hziy can also cause severe neutropenia and diarrhea.

The recommended sacituzumab govitecan-hziy dose is 10 mg/kg administered by intravenous infusion administered on days 1 and 8 every 21 days until disease progression or unacceptable toxicity.

https://www.nature.com/articles/s41467-020-16142-7.pdf
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Homologous recombination DNA repair deficiency and PARP inhibition activity in primary triple negative breast cancer

Neha Chopra et al.

Triple negative breast cancer (TNBC) encompasses molecularly different subgroups, with a subgroup harboring evidence of defective homologous recombination (HR) DNA repair. Here, within a phase 2 window clinical trial, RIO trial (EudraCT 2014-003319-12), we investigate the activity of PARP inhibitors in 43 patients with untreated TNBC. The primary end point, decreased Ki67, occured in 12% of TNBC. In secondary end point analyses, HR deficiency was identified in 69% of TNBC with the mutational-signature-based HRDetect assay. Cancers with HRDetect mutational signatures of HR deficiency had a functional defect in HR, assessed by impaired RAD51 foci formation on end of treatment biopsy. Following rucaparib treatment there was no association of Ki67 change with HR deficiency. In contrast, early circulating tumor DNA dynamics identified activity of rucaparib, with end of treatment ctDNA levels suppressed by rucaparib in mutation-signature HR-deficient cancers. In ad hoc analysis, rucaparib induced expression of interferon response genes in HR-deficient cancers. The majority of TNBCs have a defect in DNA repair, identifiable by mutational signature analysis, that may be targetable with PARP inhibitors.


https://www.daiichisankyo.com/media_investors/media_relations/press_releases/detail/007092.html
Test Name
In the DESTINY-Breast01 study, 99% of the people treated with Enhertu had side effects; 57% had side effects rated grade 3 (severe) or higher.

Overall, the most common side effects caused by Enhertu were:

nausea
fatigue
vomiting
hair loss
constipation
anemia
low white blood cell counts
diarrhea

The most troubling severe side effect seen was interstitial lung disease, which happened in 25 people.

Interstitial lung disease is a general term for disorders that cause inflammation and scarring in the lungs. The scarring makes lung tissue stiff, which makes it difficult to breathe.

Interstitial lung disease is a serious concern in patients treated with Enhertu. While these events were primarily grade 1 or 2, there were unfortunately four grade 5 interstitial lung-related deaths during the study. 

Because of this potential toxicity, close monitoring for signs and symptoms of interstitial lung disease is recommended for early detection. 

If interstitial lung disease is suspected, evaluations should include high-resolution CT scans, pulmonologist consultation, pulmonary function tests, and other tests. Although data on treatment for Enhertu-induced interstitial lung disease are limited, if diagnosed, interruption of treatment and prompt intervention with glucocorticoids is recommended.

https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:d07e9c5b-ae67-4e73-90b2-3a6c7a06e749
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Tucatinib

The most common adverse reactions (≥20%) are diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.

• Diarrhea: Severe diarrhea, including dehydration, acute kidney injury, and death, has been reported. Administer antidiarrheal treatment as clinically indicated. Interrupt dose, then dose reduce, or permanently discontinue TUKYSA based on severity. 

• Hepatotoxicity:
  
Severe hepatotoxicity has been reported 

Monitor ALT, AST and bilirubin prior to starting TUKYSA, every 3 weeks during treatment and as clinically indicated. 

Interrupt dose, then dose reduce, or permanently discontinue TUKYSA based on severity.

https://www.daiichisankyo.com/media_investors/media_relations/press_releases/detail/007092.html
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Sacituzumab govitecan  (Trodelvy)

IMPORTANT SAFETY INFORMATION
WARNING: NEUTROPENIA AND DIARRHEA

Severe neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment. 

Consider G-CSF for secondary prophylaxis. Initiate anti-infective treatment in patients with febrile neutropenia without delay.

Severe diarrhea may occur. Monitor patients with diarrhea and give fluid and electrolytes as needed. Administer atropine, if not contraindicated, for early diarrhea of any severity. At the onset of late diarrhea, evaluate for infectious causes and, if negative, promptly initiate loperamide. If severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1 and reduce subsequent doses.

Contraindications:
TRODELVY is contraindicated in patients who have experienced a severe hypersensitivity reaction to TRODELVY.

Hypersensitivity:
TRODELVY can cause severe and life-threatening hypersensitivity. Anaphylactic reactions have been observed in clinical trials with TRODELVY.

Hypersensitivity reactions within 24 hours of dosing occurred in 37% (151/408) of patients treated with TRODELVY. Grade 3-4 hypersensitivity occurred in 1% (6/408) of patients treated with TRODELVY. The incidence of hypersensitivity reactions leading to permanent discontinuation of TRODELVY was 1% (3/408).

Pre-infusion medication for patients receiving TRODELVY is recommended. Observe patients closely for infusion-related reactions during each TRODELVY infusion and for at least 30 minutes after completion of each infusion. Medication to treat such reactions, as well as emergency equipment, should be available for immediate use.

Nausea and Vomiting
TRODELVY is emetogenic. Nausea occurred in 69% (74/108) of patients with mTNBC and 69% (281/408) of all patients treated with TRODELVY. Grade 3 nausea occurred in 6% (7/108) and 5% (22/408) of these populations, respectively.

Vomiting occurred in 49% (53/108) of patients with mTNBC and 45% (183/408) of all patients treated with TRODELVY. Grade 3 vomiting occurred in 6% (7/108) and 4% (16/408) of these patients, respectively.
Premedicate with a two or three drug combination regimen (e.g. dexamethasone with either a 5-HT3 receptor antagonist or an NK-1 receptor antagonist as well as other drugs as indicated) for prevention of chemotherapy-induced nausea and vomiting (CINV).

Withhold TRODELVY doses for Grade 3 nausea or Grade 3-4 vomiting at the time of scheduled treatment administration and resume with additional supportive measures when resolved to Grade ≤1.

Additional antiemetics and other supportive measures may also be employed as clinically indicated. All patients should be given take-home medications with clear instructions for prevention and treatment of nausea and vomiting.

Use in Patients with Reduced UGT1A1 Activity

Individuals who are homozygous for the uridine diphosphate-glucuronosyl transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia and may be at increased risk for other adverse reactions following initiation of TRODELVY treatment.

In 84% (343/408) of patients who received TRODELVY (up to 10 mg/kg on Days 1 and 8 of a 21-day cycle) and had retrospective UGT1A1 genotype results available, the incidence of Grade 4 neutropenia was 26% (10/39) in patients homozygous for the UGT1A1*28 allele, 13% (20/155) in patients heterozygous for the UGT1A1*28 allele and 11% (16/149) in patients homozygous for the wild-type allele.

Closely monitor patients with reduced UGT1A1 activity for severe neutropenia. The appropriate dose for patients who are homozygous for UGT1A1*28 is not known and should be considered based on individual patient tolerance to treatment.

Embryo-Fetal Toxicity
Based on its mechanism of action, TRODELVY can cause teratogenicity and/or embryo-fetal lethality when administered to a pregnant woman. 

TRODELVY contains a genotoxic component, SN-38, and targets rapidly dividing cells. Advise pregnant women and females of reproductive potential of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment with TRODELVY and for 6 months after the last dose. Advise male patients with female partners of reproductive potential to use effective contraception during treatment with TRODELVY and for 3 months after the last dose.

Lactation
There is no information regarding the presence of sacituzumab govitecan-hziy or SN-38 in human milk, the effects on the breastfed child, or the effects on milk production. Because of the potential for serious adverse reactions in a breastfed child, advise women not to breastfeed during treatment and for 1 month after the last dose of TRODELVY.

Adverse Reactions
Most common adverse reactions (incidence ≥25%) in patients with mTNBC are nausea (69%), neutropenia (64%), diarrhea (63%), fatigue (57%), anemia (52%), vomiting (49%), alopecia (38%), constipation (34%), rash (31%), decreased appetite (30%), abdominal pain (26%), and respiratory infection (26%).

https://www.daiichisankyo.com/media_investors/media_relations/press_releases/detail/007092.html
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UGT1A1∗28

Chemotherapy metabolism and detoxification are influenced by a large number of SNPs. As a key example, polymorphisms in the uridine diphosphate glucuronosyltransferase 1A1 (UGT1A1) gene have a substantial effect on gastrointestinal and myelosuppressive toxicity in patients treated with irinotecan. 

Gilbert syndrome has often been diagnosed in patients with the UGT1A1 gene, and people with this syndrome have a predominantly unconjugated hyperbilirubinemia that is asymptomatic.

Irinotecan is activated to SN-38, which then exerts antitumor activity.104 SN-38 is then detoxified to the pharmacologically inactive SN-38 glucuronide (SN-38G). UGT1A1 is the principal enzyme responsible for the glucuronidation of SN-38. 

The in vitro glucuronidation of SN-38 is strongly correlated with the UGT1A1 gene promoter polymorphism UGT1A1∗28, which contains an additional TA repeat in the TATA sequence of the UGT1A1 promoter; i.e., the sequence is (TA)7TAA instead of (TA)6TAA.104 Among patients with the (TA)7TAA sequence, the rate of SN-38 glucuronidation has been reported to be significantly slower than among patients with the normal allele (p = 0.001) and the rates of grade 4 toxicities, especially diarrhea and myelosuppression, have been significantly higher. 

These results suggest that screening for UGT1A1∗28 polymorphism may identify patients with lower SN-38 glucuronidation rates and greater susceptibility to irinotecan-induced gastrointestinal and bone marrow toxicity.103,105 Use of the UGT1A1 polymorphism to predict for toxicity to irinotecan is approved by the United States Food and Drug Administration (FDA) for use in clinical practice.

George R. Simon, ... David R. Gandara, in IASLC Thoracic Oncology (Second Edition), 2018

https://ascopubs.org/doi/full/10.1200/JCO.19.00368
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Capivasertib

Safety

Adverse events (AEs) causally linked to study treatment by the investigator are shown in Table 2. The most common all-grade AEs for the monotherapy cohort were diarrhea (65%), nausea (50%), hyperglycemia (45%), and vomiting (45%). Similarly, for the combination cohort, the most common AEs were diarrhea (59%), nausea (30%), maculopapular rash (21%), fatigue (18%), and hyperglycemia (18%). Grade ≥3 AEs attributed to study treatments were observed in 50% of patients in the monotherapy cohort, most commonly hyperglycemia (30%) and maculopapular rash (20%), and 21% of patients in the combination cohort, most commonly maculopapular rash (9%). AEs irrespective of causality are shown in Supplementary Table S1. No new safety signals were identified with the combination with fulvestrant.


https://www.nejm.org/doi/full/10.1056/NEJMoa1813904
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Alpelisib (Piqray)

Safety:

The total safety population included 284 patients who received alpelisib–fulvestrant and 287 who received placebo–fulvestrant. The adverse events of any grade that occurred in at least 35% of the patients in either group were hyperglycemia (in 63.7% of the patients who received alpelisib–fulvestrant and 9.8% of those who received placebo–fulvestrant), diarrhea (in 57.7% and 15.7%, respectively), nausea (in 44.7% and 22.3%), decreased appetite (in 35.6% and 10.5%), and rash (in 35.6% and 5.9%) or maculopapular rash (in 14.1% and 1.7%) 

The most common adverse events of grade 3 or 4, occurring in at least 5% of patients in either group, were hyperglycemia (in 36.6% of the patients who received alpelisib–fulvestrant and 0.7% of those who received placebo–fulvestrant), rash (in 9.9% and 0.3%, respectively), maculopapular rash (in 8.8% and 0.3%), and diarrhea (in 6.7% and 0.3%).
Permanent discontinuation of alpelisib or placebo due to adverse events occurred in 71 patients (25.0%) receiving alpelisib–fulvestrant and in 12 (4.2%) receiving placebo–fulvestrant. The most frequent adverse events leading to the discontinuation of alpelisib were hyperglycemia (in 18 patients [6.3%]) and rash (in 9 [3.2%]); no patients discontinued placebo owing to hyperglycemia or rash.



https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:6306e5ae-580a-4f89-bf9d-b798bc51a4f8
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Effective Management and Prevention
of Neratinib-Induced Diarrhea

Federico Ustaris et al.

Abstract
Diarrhea is a common complication of many cancer treatments and a side effect well understood by most oncologists.
It requires prompt and effective management to prevent sequelae, preserve dose intensity, and maintain patient quality of life. Neratinib (PB-272; Puma Biotechnology Inc, Los Angeles, CA, USA) is an irreversible pan HER tyrosine kinase inhibitor in late-phase clinical development.

Diarrhea, the most common toxicity associated with neratinib, is generally observed during the first cycle of treatment. Intensive loperamide prophylaxis (ie, 16 mg
on day 1, tapering to 12 mg/day then 6-8 mg/day over the course of cycle 1) has been introduced in clinical trials of neratinib to better manage this toxicity. Safety data from
these trials suggest that a prophylactic regimen reduces both the severity and duration of neratinib-associated diarrhea. 

Intensive loperamide prophylaxis should be used in all patients receiving neratinib for the first cycle of treatment.

THE AMERICAN JOURNAL OF HEMATOLOGY/ONCOLOGY Vol. 11 NO. 11 Nov 2015

https://acsjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/cncr.30321
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Emergency Use of Uridine Triacetate for the Prevention and Treatment of Life-Threatening 5-Fluorouracil andCapecitabine Toxicity

Wen Wee Ma, MD.

BACKGROUND: Increased susceptibility to 5-fluorouracil (5-FU)/capecitabine can lead to rapidly occurring toxicity caused by impaired clearance, dihydropyrimidine dehydrogenase deficiency, and other genetic variations in the enzymes that metabolize 5-FU.Life threatening 5-FU overdoses occur because of infusion pump errors, dosage miscalculations, and accidental or suicidal ingestion of capecitabine. Uridine triacetate (Vistogard) was approved in 2015 for adult and pediatric patients who exhibit early-onset severe or life-threatening 5-FU/capecitabine toxicities or present with an overdose. Uridine triacetate delivers high concentrations of uridine, which competes with toxic 5-FU metabolites. 

METHODS: 
In 2 open-label clinical studies, patients who presented with a 5-FU/capecitabine overdose or an early onset of severe toxicities were treated. Patients received uridine triacetate as soon as possible (most within the first 96 hours after 5-FU/capecitabine). Outcomes included survival, resumption of chemotherapy, and safety. Their survival was compared with the survival of a historical cohort of overdose patients who received only supportive care. 

RESULTS: 
A total of137 of 142 overdose patients (96%) treated with uridine triacetate survived and had a rapid reversal of severe acute cardiotoxicity and neurotoxicity; in addition, mucositis and leukopenia were prevented, or the patients recovered from them. In the historical cohort,21 of 25 patients (84%) died. Among the 141 uridine triacetate–treated overdose patients with a diagnosis of cancer (the noncancer patients included 6 intentional or accidental pediatric overdoses), resumed chemotherapy in < 30 days (median time after 5-FU,19.6 days), and this indicated a rapid recovery from toxicity. 

Adverse reactions in patients receiving uridine triacetate included vomit-ing (8.1%), nausea (4.6%), and diarrhea (3.5%). 

CONCLUSIONS: 
In these studies, uridine triacetate was a safe and effective lifesaving antidote for capecitabine and 5-FU overexposure, and it facilitated the rapid resumption of chemotherapy. 

Cancer 2017;123:345-56.VC2016 The Authors. Cancer published by Wiley Periodicals, Inc. on behalf of American Cancer Society. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

NOTE:
Concomitant ingestion of large doses of folic acid (found in some supplements) may significantly enhance capecitabine or 5-FU toxicity.

https://bit.ly/3jG4F7o
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Press on red hyperlink and see below:


Immune-Mediated Pneumonitis

IMFINZI can cause immune-mediated pneumonitis, defined as requiring use of corticosteroids. Fatal cases have been reported. Monitor patients for signs and symptoms of pneumonitis and evaluate with radiographic imaging when suspected. Administer corticosteroids for Grade 2 or greater pneumonitis. Withhold IMFINZI for Grade 2 pneumonitis; permanently discontinue for Grade 3 or 4 pneumonitis.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, pneumonitis occurred in 5% of patients, including Grade 3 (0.8%), Grade 4 (<0.1%), and Grade 5 (0.3%) pneumonitis. Pneumonitis led to discontinuation of IMFINZI in 1.5% of the 1889 patients. The incidence of pneumonitis (including radiation pneumonitis) was higher in patients in the PACIFIC study who completed treatment with definitive chemoradiation within 42 days prior to initiation of IMFINZI (34%) compared to patients in other clinical studies (2.3%) in which radiation therapy was generally not administered immediately prior to initiation of IMFINZI. In the PACIFIC study, the incidence of Grade 3 pneumonitis was 3.4% and of Grade 5 pneumonitis was 1.1% in the IMFINZI arm. In the PACIFIC study, pneumonitis led to discontinuation of IMFINZI in 6% of patients.

The frequency and severity of immune-mediated pneumonitis were similar whether IMFINZI was given as a single agent in patients with various cancers or in combination with chemotherapy in patients with ES-SCLC.

Immune-Mediated Hepatitis

IMFINZI can cause immune-mediated hepatitis, defined as requiring use of corticosteroids. Fatal cases have been reported. Monitor patients for signs and symptoms of hepatitis during and after discontinuation of IMFINZI, including clinical chemistry monitoring. Administer corticosteroids for Grade 2 or higher elevations of ALT, AST, and/or total bilirubin. Withhold IMFINZI for ALT or AST greater than 3 but less than or equal to 8 times the ULN or total bilirubin greater than 1.5 but less than or equal to 5 times the ULN; permanently discontinue IMFINZI for ALT or AST greater than 8 times the ULN or total bilirubin greater than 5 times the ULN or concurrent ALT or AST greater than 3 times the ULN and total bilirubin greater than 2 times the ULN with no other cause.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, hepatitis occurred in 12% of patients, including Grade 3 (4.4%), Grade 4 (0.4%), and Grade 5 (0.2%) hepatitis. Hepatitis led to discontinuation of IMFINZI in 0.7% of the 1889 patients.

Immune-Mediated Colitis

IMFINZI can cause immune-mediated colitis, defined as requiring use of corticosteroids. Administer corticosteroids for Grade 2 or greater colitis or diarrhea. Withhold IMFINZI for Grade 2 colitis or diarrhea; permanently discontinue for Grade 3 or 4 colitis or diarrhea.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, colitis or diarrhea occurred in 18% of patients, including Grade 3 (1.0%) and Grade 4 (0.1%) immune-mediated colitis. Diarrhea or colitis led to discontinuation of IMFINZI in 0.4% of the 1889 patients.

Immune-Mediated Endocrinopathies

IMFINZI can cause immune-mediated endocrinopathies, including thyroid disorders, adrenal insufficiency, type 1 diabetes mellitus, and hypophysitis/hypopituitarism. Monitor patients for clinical signs and symptoms of endocrinopathies.

Thyroid disorders—Monitor thyroid function prior to and periodically during treatment. Initiate hormone replacement therapy or medical management of hyperthyroidism as clinically indicated. Withhold IMFINZI for Grades 2–4 hyperthyroidism, until clinically stable. Continue IMFINZI for hypothyroidism.
In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, hypothyroidism occurred in 11% of patients, while hyperthyroidism occurred in 7% of patients. Thyroiditis occurred in 0.9% of patients, including Grade 3 (<0.1%) thyroiditis. Hypothyroidism was preceded by thyroiditis or hyperthyroidism in 25% of patients.

Adrenal insufficiency—Administer corticosteroids as clinically indicated and withhold IMFINZI until clinically stable for Grade 2 or higher adrenal insufficiency. In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, adrenal insufficiency occurred in 0.7% of patients, including Grade 3 (<0.1%) adrenal insufficiency.
Type 1 diabetes mellitus—Initiate treatment with insulin as clinically indicated. Withhold IMFINZI for Grades 2–4 type 1 diabetes mellitus, until clinically stable. In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, type 1 diabetes mellitus occurred in <0.1% of patients.
Hypophysitis—Administer corticosteroids and hormone replacement as clinically indicated and withhold IMFINZI until clinically stable for Grade 2 or higher hypophysitis. Hypopituitarism leading to adrenal insufficiency and diabetes insipidus occurred in <0.1% of 1889 patients with various cancers who received IMFINZI.
Immune-Mediated Nephritis

IMFINZI can cause immune-mediated nephritis, defined as evidence of renal dysfunction requiring use of corticosteroids. Fatal cases have occurred. Monitor patients for abnormal renal function tests prior to and periodically during treatment with IMFINZI. Administer corticosteroids as clinically indicated. Withhold IMFINZI for creatinine greater than 1.5 to 3 times the ULN; permanently discontinue IMFINZI and administer corticosteroids in patients with creatinine greater than 3 times the ULN.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, nephritis (reported as any of the following: increased creatinine or urea, acute kidney injury, renal failure, decreased glomerular filtration rate, tubulointerstitial nephritis, decreased creatinine clearance, glomerulonephritis, and nephritis) occurred in 6.3% of the patients including Grade 3 (1.1%), Grade 4 (0.2%), and Grade 5 (0.1%) nephritis. IMFINZI was discontinued in 0.3% of the 1889 patients.

Immune-Mediated Dermatologic Reactions

IMFINZI can cause immune-mediated rash. Stevens Johnson Syndrome (SJS)/toxic epidermal necrolysis (TEN) has occurred with other products in this class. Administer corticosteroids for Grade 2 rash or dermatitis lasting for more than 1 week or for Grade 3 or 4 rash or dermatitis. Withhold IMFINZI for Grade 2 rash or dermatitis lasting longer than 1 week or Grade 3 rash or dermatitis; permanently discontinue IMFINZI in patients with Grade 4 rash or dermatitis.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, 26% of patients developed rash or dermatitis and 0.4% of the patients developed vitiligo. Rash or dermatitis led to discontinuation of IMFINZI in 0.1% of the 1889 patients.

Other Immune-Mediated Adverse Reactions

IMFINZI can cause severe and fatal immune-mediated adverse reactions. These immune-mediated reactions may involve any organ system. While immune-mediated reactions usually manifest during treatment with IMFINZI, immune-mediated adverse reactions can also manifest after discontinuation of IMFINZI. For suspected immune-mediated adverse reactions, exclude other causes and initiate corticosteroids as clinically indicated. Withhold IMFINZI for Grade 3 immune-mediated adverse reactions, unless clinical judgment indicates discontinuation; permanently discontinue IMFINZI for Grade 4 adverse reactions.

The following clinically significant, immune-mediated adverse reactions occurred at an incidence of less than 1% each in 1889 patients who received IMFINZI: aseptic meningitis, hemolytic anemia, immune thrombocytopenic purpura, myocarditis, myositis, and ocular inflammatory toxicity, including uveitis and keratitis. In patients who received IMFINZI in clinical studies outside of the pooled dataset, myasthenia gravis occurred at an incidence of less than 0.1%. Permanently discontinue IMFINZI if myasthenia gravis does not resolve to ≤ Grade 1 within 30 days or if there are signs of respiratory and/or autonomic insufficiency. Additional clinically significant immune-mediated adverse reactions have been seen with other products in this class (see Warnings and Precautions Section 5.7 of IMFINZI full Prescribing Information).

Infection

IMFINZI can cause serious infections, including fatal cases. Monitor patients for signs and symptoms of infection and treat as clinically indicated. Withhold IMFINZI for Grade 3 or 4 infection, until clinically stable.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, infections occurred in 43% of patients, including Grade 3 (8%), Grade 4 (1.9%), and Grade 5 (1.0%). The overall incidence of infections in IMFINZI-treated patients in the PACIFIC study (56%) was higher compared to patients in other clinical studies (38%) in which radiation therapy was generally not administered immediately prior to initiation of IMFINZI. In patients with UC in Study 1108 (n=182), the most common Grade 3 or higher infection was urinary tract infections, which occurred in 4% of patients. In patients with Stage III NSCLC in the PACIFIC study, the most common Grade 3 or higher infection was pneumonia, which occurred in 5% of patients.

Infusion-Related Reactions

IMFINZI can cause severe or life-threatening infusion-related reactions. Monitor patients for signs and symptoms of an infusion-related reaction. Interrupt or slow the rate of infusion for Grades 1–2 infusion-related reactions; permanently discontinue for Grades 3–4 infusion-related reactions.

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, infusion-related reactions occurred in 2.2% of patients, including Grade 3 (0.3%).

Embryo-Fetal Toxicity

Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal harm when administered to a pregnant woman. There are no data on the use of IMFINZI in pregnant women. Advise pregnant women of the potential risk to a fetus and advise women of reproductive potential to use effective contraception during treatment and for at least 3 months after the last dose of IMFINZI.

Lactation

There is no information regarding the presence of IMFINZI in human milk; however, because of the potential for adverse reactions in breastfed infants from IMFINZI, advise women not to breastfeed during treatment and for at least 3 months after the last dose.

Most Common Adverse Reactions

In patients with Stage III NSCLC in the PACIFIC study (IMFINZI n=475), the most common adverse reactions (≥20% of patients) were cough (40%), fatigue (34%), pneumonitis or radiation pneumonitis (34%), upper respiratory tract infections (26%), dyspnea (25%), and rash (23%). The most common Grade 3 or 4 adverse reactions (≥3%) were pneumonitis/radiation pneumonitis (3.4%) and pneumonia (7%)
In patients with Stage III NSCLC in the PACIFIC study (IMFINZI n=475), discontinuation due to adverse reactions occurred in 15% of patients in the IMFINZI arm. Serious adverse reactions occurred in 29% of patients receiving IMFINZI. The most frequent serious adverse reactions (≥2% of patients) were pneumonitis or radiation pneumonitis (7%) and pneumonia (6%). Fatal pneumonitis or radiation pneumonitis and fatal pneumonia occurred in <2% of patients and were similar across arms
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Veliparib with carboplatin and paclitaxel in BRCA-mutated advanced breast cancer (BROCADE3): a randomised, double-blind, placebo-controlled, phase 3 trial

Véronique Diéras, MD et al.

Abstract:
Summary
Background

BRCA1 or BRCA2-mutated breast cancers are sensitive to poly(ADP-ribose) polymerase (PARP) inhibitors and platinum agents owing to deficiency in homologous recombination repair of DNA damage. In this trial, we compared veliparib versus placebo in combination with carboplatin and paclitaxel, and continued as monotherapy if carboplatin and paclitaxel were discontinued before progression, in patients with HER2-negative advanced breast cancer and a germline BRCA1 or BRCA2 mutation.
Methods

BROCADE3 was a randomised, double-blind, placebo-controlled, phase 3 trial done at 147 hospitals in 36 countries. Eligible patients (aged ≥18 years) had deleterious germline BRCA1 or BRCA2 mutation-associated, histologically or cytologically confirmed advanced HER2-negative breast cancer, an Eastern Cooperative Oncology Group performance status of 0–2, and had received up to two previous lines of chemotherapy for metastatic disease. Patients were randomly assigned (2:1) by interactive response technology by means of permuted blocks within strata (block size of 3 or 6) to carboplatin (area under the concentration curve 6 mg/mL per min intravenously) on day 1 and paclitaxel (80 mg/m 2 intravenously) on days 1, 8, and 15 of 21-day cycles combined with either veliparib (120 mg orally twice daily, on days −2 to 5) or matching placebo. If patients discontinued carboplatin and paclitaxel before progression, they could continue veliparib or placebo at an intensified dose (300 mg twice daily continuously, escalating to 400 mg twice daily if tolerated) until disease progression. Patients in the control group could receive open-label veliparib monotherapy after disease progression. Randomisation was stratified by previous platinum use, history of CNS metastases, and oestrogen and progesterone receptor status. The primary endpoint was investigator-assessed progression-free survival per Response Evaluation Criteria in Solid Tumors version 1.1. Efficacy analyses were done by intention to treat, which included all randomly assigned patients with a centrally confirmed BRCA mutation, and safety analyses included all patients who received at least one dose of velilparib or placebo. This study is ongoing and is registered with ClinicalTrials.gov, NCT02163694.
Findings

Between July 30, 2014, and Jan 17, 2018, 2202 patients were screened, of whom 513 eligible patients were enrolled and randomly assigned. In the intention-to-treat population (n=509), 337 patients were assigned to receive veliparib plus carboplatin–paclitaxel (veliparib group) and 172 were assigned to receive placebo plus carboplatin–paclitaxel (control group). Median follow-up at data cutoff (April 5, 2019) was 35·7 months (IQR 24·9–43·6) in the veliparib group and 35·5 months (23·1–45·9) in the control group. Median progression-free survival was 14·5 months (95% CI 12·5–17·7) in the veliparib group versus 12·6 months (10·6–14·4) in the control group (hazard ratio 0·71 [95% CI 0·57–0·88], p=0·0016). The most common grade 3 or worse adverse events were neutropenia (272 [81%] of 336 patients in the veliparib group vs 143 [84%] of 171 patients in the control group), anaemia (142 [42%] vs 68 [40%]), and thrombocytopenia (134 [40%] vs 48 [28%]). Serious adverse events occurred in 115 (34%) patients in the veliparib group versus 49 (29%) patients in the control group. There were no study drug-related deaths.
Interpretation

The addition of veliparib to a highly active platinum doublet, with continuation as monotherapy if the doublet were discontinued, resulted in significant and durable improvement in progression-free survival in patients with germline BRCA mutation-associated advanced breast cancer. These data indicate the utility of combining platinum and PARP inhibitors in this patient population.

The Lancet Oncology: Published:August 27, 2020DOI:https://doi.org/10.1016/S1470-2045(20)30447-2
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FDA warns about rare but severe lung inflammation with Ibrance, Kisqali, and Verzenio for breast cancer.

[9-13-2019] The U.S. Food and Drug Administration (FDA) is warning that Ibrance (palbociclib), Kisqali (ribociclib), and Verzenio (abemaciclib) used to treat some patients with advanced breast cancers may cause rare but severe inflammation of the lungs. We have approved new warnings about this risk to the prescribing information and Patient Package Insert for the entire class of these cyclin-dependent kinase 4/6 (CDK 4/6) inhibitor medicines. The overall benefit of CDK 4/6 inhibitors is still greater than the risks when used as prescribed.

CDK 4/6 inhibitors are a class of prescription medicines that are used in combination with hormone therapies to treat adults with hormone receptor (HR)-positive, human epidermal growth factor 2 (HER2)-negative advanced or metastatic breast cancer that has spread to other parts of the body. CDK 4/6 inhibitors block certain molecules involved in promoting the growth of cancer cells. FDA approved Ibrance in 2015, and both Kisqali and Verzenio in 2017. CDK 4/6 inhibitors have been shown to improve the amount of time after the start of treatment the cancer does not grow substantially and the patient is alive, called progression-free survival (See List of FDA-Approved CDK 4/6 Inhibitors below).

Patients should notify your health care professional right away if you have any new or worsening symptoms involving your lungs, as they may indicate a rare but life-threatening condition that can lead to death. Symptoms to watch for include:

Difficulty or discomfort with breathing
Shortness of breath while at rest or with low activity
Do not stop taking your medicine without first talking to your health care professional. All medicines have side effects even when used correctly as prescribed, but in general the benefits of taking these medicines outweigh these risks. It is important to know that people respond differently to all medicines depending on their health, the diseases they have, genetic factors, other medicines they are taking, and many other factors. Specific risk factors to determine how likely it is that a particular person will experience severe lung inflammation when taking Ibrance, Kisqali, or Verzenio have not been identified.

Health care professionals should monitor patients regularly for pulmonary symptoms indicative of interstitial lung disease (ILD) and/or pneumonitis. Signs and symptoms may include hypoxia, cough, dyspnea, or interstitial infiltrates on radiologic exams in patients in whom infectious, neoplastic, and other causes have been excluded. Interrupt CDK 4/6 inhibitor treatment in patients who have new or worsening respiratory symptoms, and permanently discontinue treatment in patients with severe ILD and/or pneumonitis.

We reviewed CDK 4/6 inhibitors cases from completed and ongoing clinical trials undertaken by manufacturers and their postmarket safety databases* that described specific types of inflammation of the lungs, called interstitial lung disease and pneumonitis. Across the entire drug class, there were reports of serious cases, including fatalities.

To help FDA track safety issues with medicines, we urge patients and health care professionals to report side effects involving these or other medicines to the FDA MedWatch program, using the information in the “Contact FDA” box at the bottom of the page.
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Clinical Utility of 18F-FDG PET/CT in Staging Localized Breast Cancer Before Initiating Preoperative Systemic Therapy

Authors: Heidi Ko et al.

ABSTRACT:

Background: 18F-fluorodeoxyglucose PET/CT is recommended as an optional study in the current NCCN Clinical Practice Guidelines in Oncology for Breast Cancer after CT of the chest, abdomen, and pelvis with contrast and bone scan (CTBS) in stage IIA–IIIC breast cancer. We evaluated our experience with the use of PET/CT in this setting before beginning primary systemic therapy (PST) prior to planned surgery. 

Methods: 
We performed medical record abstractions of all adult female patients with clinical stage IIA–IIIC breast cancer diagnosed at Montefiore Medical Center from January 1, 2014, through January 1, 2019, who underwent PET/CT before PST. We calculated the proportion of patients upstaged after PET/CT and examined the cost and radiation exposure associated with PET/CT compared with CTBS. 

Results: 
A total of 195 patients with 196 breast cancers (bilateral disease in 1 patient) met the study inclusion criteria and had PET/CT as the first imaging study before PST. The overall upstaging rate for regional nodal metastasis and/or distant metastasis was 37% (73/196), including 24% for stage IIA (9/38), 39% for stage IIB (31/79), 54% for stage IIIA (22/41), 27% for stage IIIB (8/30), and 37% for stage IIIC (3/8). The overall upstaging rate for distant metastasis was 14% (27/196), including 0% for stage IIA, 13% for stage IIB (10/79), 22% for stage IIIA (9/41), 17% for stage IIIB (5/30), and 37% for stage IIIC (3/8). Medicare reimbursement rates were $1,604.37 for PET/CT and $1,679.94 for CTBS. The radiation dose for PET/CT was 14 mSv versus 21 mSv for CTBS. 

Conclusions: 
Approximately 37% of patients with clinical stage IIA–IIIC breast cancer who underwent PET/CT before PST showed more extensive disease, including 23% with more extensive nodal metastasis and 14% with distant metastasis. Given its high detection rate, comparable cost, lower radiation dose, and greater convenience, PET/CT should be considered as an alternative to CTBS rather than “optional” after CTBS, especially in patients who require an efficient and expeditious workup before initiating PST.

JNCCN: Volume/Issue: Volume 18: Issue 9
Online Publication Date: Sep 2020 DOI: https://doi.org/10.6004/jnccn.2020.7592
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Survival in patients with HR+/HER2− metastatic breast cancer treated with initial endocrine therapy versus initial chemotherapy. A French population-based study

Julien Simon et al.

Abstract:

Background
According to international guidelines, endocrine therapy (ET) is the preferred option for hormone receptor-positive (HR+) HER2-negative (HER2−) metastatic breast cancer. In spite of clear recommendations, these are not strictly followed in daily practice. The objectives of this study were to investigate the effect of the first anti-metastatic treatment therapy choice on progression-free survival (PFS) and overall survival (OS).

Methods
In this population-based study, we included patients with HR+/HER2− metastatic breast cancer recorded in the Côte d’Or Breast Cancer Registry. Differences in PFS and OS between patients initially treated with chemotherapy (CT) or ET were analysed in Cox proportional hazards models. In a sensitivity analysis, we used a propensity score (PS) to limit the indication bias.

Results
Altogether, 557 cases were included, 280 received initial ET and 277 received initial CT. PFS and OS in patients initially treated with ET was improved significantly when compared to patients with initial CT (respectively, HR = 0.83 (95% CI 0.69–0.99) and HR = 0.71 (95% CI 0.58–0.86)). The results of the sensitivity analysis supported these findings.

Conclusion
This study shows that treating patients with HR+/HER2− metastatic breast cancer with initial ET could provide a survival advantage in comparison with initial CT.

Simon, J., Chaix, M., Billa, O. et al. Survival in patients with HR+/HER2− metastatic breast cancer treated with initial endocrine therapy versus initial chemotherapy. A French population-based study. 

Br J Cancer 123, 1071–1077 (2020). https://doi.org/10.1038/s41416-020-0979-3
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LBA19 GEICAM/2014-12 (FLIPPER) study: First analysis from a randomized phase II trial of fulvestrant (F)/palbociclib (P) versus (vs) F/placebo (PL) as first-line therapy in postmenopausal women with HR (hormone receptor)+/HER2– endocrine sensitive advanced breast cancer (ABC)

J. Albanell et al.

Abstract:

Background
The role of P combined with F in improving outcomes of endocrine sensitive ABC patients (pts) in the first-line setting deserved clinical testing. To study this, postmenopausal HR+/HER2– ABC with de novo metastatic disease or relapsing after >12 months of completing ≥5 years of adjuvant endocrine therapy were included in FLIPPER study.

Methods
In this double-blind phase II study, pts were randomly assigned in 1:1 ratio to F 500mg/P vs. F/PL. Stratification criteria were: visceral vs. non-visceral and recurrent vs. de novo metastatic disease. The primary objective was progression-free survival (PFS) at 1 year (investigator’s assessment by RECIST 1.1). With a sample size of 190 pts and a two-sided alpha of 0.2, the analysis has 80% power to detect a difference between both treatment groups, assuming PFS proportions of 0.545 and 0.695 for F/PL and F/P, respectively (constant HR of 0.6).

Results
From Feb’2016 to Jan’2019, 189 pts were randomised (94 F/P, 95 F/PL). Median age was 64 years, 45.5% of pts had de novo metastatic disease, 60.3% visceral involvement. The study met the pre-specified primary endpoint: PFS rates at 1-year were 83.5% and 71.9% in F/P and F/PL groups, respectively (HR 0.55; 80% CI 0.36-0.83, p=0.064). Median PFS was 31.8 mo (F/P) vs. 22.0 mo (F/PL) (HR 0.52; 95% CI 0.34-0.78; p=0.002). Overall response rates were 68.3% (F/P) vs. 42.2% (F/PL) (p=0.004). The most frequent G2/4 non-haematological toxicities were diarrhoea (3.2% vs. 2.1%) and fatigue (12.8% vs. 5.3%) with F/P and F/PL, respectively. G3/4 haematological toxicities were neutropenia (64.9% vs. 0%), leukopenia (26.6% vs. 0%) and lymphopenia (14.9% vs. 2.1%). There were no reported cases of febrile neutropenia nor treatment related deaths. OS data are immature.

Conclusions
F/P significantly improved 1-year PFS rate compared to F/PL in pts with HR+/HER2- endocrine sensitive ABC. F/P also improved median PFS and ORR. These data provide evidence for superiority of F/P vs. F/PL in an ABC population not represented in the pivotal PALOMA3 trial.

Annals of Oncology: ABSTRACT ONLY| VOLUME 31, SUPPLEMENT 4, S1151, SEPTEMBER 01, 2020
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Recently Approved and Emerging Therapies for Triple-Negative Breast Cancer

By Charlotte Bath for the ASCO POST
November 10, 2020

“Triple-negative breast cancer has multiple different subtypes, and there are targeted therapies that can be used based on the biomarkers that we identify for each patient,” Kari B. Wisinski, MD, noted in a review of recently approved and emerging therapies at the 2020 Lynn Sage Breast Cancer Symposium, sponsored by the Robert H. Lurie Comprehensive Cancer Center of Northwestern University, Chicago.1

Emerging therapies include targeting the PI3K pathway, in particular with the AKT inhibitors and taxane chemotherapy, she said, and targeting the androgen receptor, either with a single agent or in combinations, including the cyclin-dependent kinase 4/6 (CDK4/6) inhibitors. PARP (poly [ADP-ribose] polymerase) inhibitors might also be used in combination with PD-1/PD-L1 inhibitors, stated Dr. Wisinski, Associate Professor and Head of Solid Tumor Oncology at the University of Wisconsin Carbone Cancer Center, Madison.

Driven by Poor Prognosis

“Historically, we relied on chemotherapy to treat this disease,” Dr. Wisinski noted. However, she added, the “poor prognosis with a median overall survival of only 12 to 14 months” and the likelihood of triple-negative breast cancer to involve the visceral organs (including the brain, lungs, and liver) have driven the search for more effective systemic therapies.

Recently approved systemic therapies for metastatic triple-negative breast cancer include the PD-1/PD-L1 inhibitors atezolizumab, as a result of the IMpassion130 study, and pembrolizumab, as a result of the KEYNOTE-355 study. Combined with chemotherapy, these agents improved progression-free survival in PD-L1–positive, first-line, triple-negative breast cancer, and “the overall survival was also meaningfully improved in the exploratory analysis with atezolizumab,” Dr. Wisinski reported. Data on overall survival with pembrolizumab are not yet mature.

TAP this LINK for full review

https://jitc.bmj.com/content/jitc/8/1/e000173.full.pdf
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Phase II study of pembrolizumab and capecitabine for triple negative and hormone receptor-positive, HER2− negative endocrine-refractory metastatic breast cancer

Ami N Shah et al.


Abstract
background Response rates to single agent immune checkpoint blockade in unselected pretreated HER2− negative metastatic breast cancer (MBC) are low. However, they may be augmented when combined with chemotherapy.

Methods 
We conducted a single-arm, phase II study of patients with triple negative (TN) or hormone receptor- positive endocrine-refractory (HR+) MBC who were candidates for capecitabine. Patients were treated
with pembrolizumab 200 mg intravenously day 1 and capecitabine 1000 mg/m2 by mouth twice daily on days 1–14 of a 21-day cycle. The primary end point was median progression-free survival (mPFS) compared with historic controls and secondary end points were overall response rate (ORR), safety and tolerability. The study had 80% power to detect a 2-month improvement in mPFS with the addition of pembrolizumab over historic controls treated with capecitabine alone. 

Results 

Thirty patients, 16 TN and 14 HR+ MBC, were enrolled from 2017 to 2018. Patients had a median age of 51 years and received a median of 1 (range 0–6) prior lines of therapy for MBC. Of 29 evaluable patients, the mPFS was 4.0 (95% CI 2.0 to 6.4) months and was not significantly longer than historic controls
of 3 months. The median overall survival was 15.4 (95% CI 8.2 to 20.3) months. The ORR was 14% (n=4), stable disease (SD) was 41% (n=12) and clinical benefit rate (CBR=partial response+SD>6 months) was 28% (n=8). The ORR and CBR were not significantly different between disease subtypes (ORR 13% and 14%, CBR 25% and 29% for TN and HR+, respectively). The 1-year PFS rate was 20.7% and three patients have ongoing responses. The most common adverse events were low grade and consistent with those seen in MBC patients receiving capecitabine, including hand-foot syndrome, gastrointestinal symptoms, fatigue and cytopenias. Toxicities at least possibly from pembrolizumab included grade 3 or 4 liver test abnormalities (7%), rash (7%) and diarrhea (3%), as well as grade 5 hepatic failure in a patient with liver metastases.

Conclusions 
Compared with historical controls, pembrolizumab with capecitabine did not improve PFS in this biomarker unselected, pretreated cohort. However, some patients had prolonged disease control.

Trial registration number NCT03044730.
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Treatment Recommendations for PD-L1+ TNBC

May 27, 2021
Targeted Oncology

Elizabeth A. Mittendorf, MD, PhD: I want to throw a little curveball into this conversation that will lead into our second case. I mentioned when I presented the patient that she had undergone genetic testing and was BRCA negative. Let’s say she’d been BRCA-positive, same neoadjuvant regimen, and same path, recurs now 18 months later. You actually have 2 approved agents. What do you think about the use of immunotherapy versus a PARP inhibitor in the patient with a BRCA mutation?

Ruta Rao, MD: Another excellent question. We don’t really have trials guiding us in that setting, whether we should use immunotherapy first or a PARP inhibitor first. I think we would, in a patient especially like this one we discussed, she has been through a lot of chemotherapy. If we could potentially avoid putting her right back on chemotherapy, we might think about putting her on a PARP inhibitor first and then using our chemotherapy, immunotherapy in the next line setting. It’s nice to know that we have 2, and we’re going to talk about this, but we have 2 PARP inhibitors approved for these patients who have germline BRCA mutations.

Elizabeth A. Mittendorf, MD, PhD: Good point. We’ll get to that with our next case. David, one thing we all hear about is TILs, tumor-infiltrating lymphocytes. We know that they predict response to chemotherapy from studies done in the neoadjuvant setting. If we think about immunotherapy as a treatment that’s designed to take the brakes off of the T cells, you could rationalize that if there are no T cells present, then what would you be taking the breaks off of? With that said, what do we know about the presence of TILs, and should we be looking for that in those metastatic specimens before instituting immunotherapy? With the presence of TILs, should that help guide that decision about immunotherapy versus PARP inhibitor? What do we know about the predictive value of TILs?

David G. Hicks, MD: We’ve known from even before the introduction of immune checkpoint inhibitors that TILs were predictive of a response to neoadjuvant chemotherapy in triple-negative and HER2-positive disease. I think the presence of TILs tells you that you have an immunologically activated or a so-called immune hot tumor. I get worried when they ask me to do PD-L1 testing on triple-negative breast cancer tissue and I look at the slide, and I don’t see any immune cells. It’s probably going to be negative. I think the presence of TILs certainly predicts for chemotherapy benefit. When they looked back at the IMpassion130 trial and they compared TILs and PD-L1, the benefit was in PD-L1–positive cancer regardless of the level of TILs. I think TILs are important, but the PD-L1 status is the thing that’s predictive. I just wanted to say, PD-L1 clearly is predictive of benefit from these agents, but it is not a perfect biomarker. I think an unmet need here is, are there better biomarkers that could give us a better sense of who’s going to benefit and who’s not? I think the research has looked at things like tumor mutational burden [TMB], which makes sense. That story is still evolving, but I think it’d be great if we had better predictive biomarkers than PD-L1.

Elizabeth A. Mittendorf, MD, PhD: You’re absolutely right. Back to Ruta’s comment, this is a situation where other histologies, other disease sites are a little bit ahead of us. The data about the tumor mutational burden that you’re referring to is much more advanced in melanoma, as an example. I will say that one of my colleagues at Dana-Farber Cancer Institute, Sara Tolaney, MD, MPH, is running a trial that’s looking at the use of a combination of nivolumab and ipilimumab in patients who have a high TMB. My understanding is the trial is accruing well, so hopefully, we’ll get some information about that. I think you’re entirely right. We need better biomarkers to identify who’s going to respond to these therapies.

On the bright side, I think it could be even more important that we get other therapies that work in triple-negative breast cancer, so we get the right therapy to the right person and perhaps not the toxicity. I think that’s another opportunity: biomarkers, not just of response, but of toxicity. Before we leave this case, Ruta, most of the data from IMpassion130 and KEYNOTE-355 suggest that there’s PFS [progression-free survival] benefit. Of course, it led to FDA approval of both agents, but there are patients who respond and then recur or progress. What is your strategy for the patient who progresses on either atezolizumab or pembrolizumab?

Ruta Rao, MD: I think at that point, we’re looking at some of our other standard chemotherapy drugs. We will be talking about this, especially in our third case, but we have an antibody-drug conjugate now that’s approved for patients with metastatic triple-negative breast cancer who have had 2 or more lines of prior therapy in the metastatic setting.

Elizabeth A. Mittendorf, MD, PhD: I hear people talk about maintaining folks on immunotherapy and just switching the chemotherapy. Do we have any data that would support that as a strategy to date?

Ruta Rao, MD: Not any phase 3 trials that we can follow. As a breast cancer medical oncologist, we’re very used to doing that in the HER2-positive setting, continuing Herceptin and changing out your chemotherapy. I think it’s something that we would like to do. We’ll have to wait and see what the data show.

Elizabeth A. Mittendorf, MD, PhD: There’s a lot of interest in that what we call “space” to investigate this. I want to pull this case together. As presented, it was a 53-year-old female who had been treated with neoadjuvant chemotherapy for triple-negative breast cancer with, arguably, not a great response. She still had nodal disease and a T2 tumor, and recurred about 18 months later and was found to have disease in the liver and lungs, PD-L1 positive. Based on the trial data from IMpassion130 and KEYNOTE-355, it’s appropriate to consider immunotherapy as the appropriate first line for her metastatic treatment. Again, some considerations as to which agent you use would be dictated by her prior chemotherapy and the time from that chemotherapy regimen.

Thank you all very much. That was a nice conversation. David, it was nice to have a pathologist at the table as we’re discussing doing the testing, as opposed to this email exchange that you referred to.
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Sacituzumab Govitecan in Metastatic Triple-Negative Breast Cancer

Aditya Bardia, M.D., Sara A. Hurvitz, M.D., Sara M. Tolaney, M.D et al.

Abstract

BACKGROUND
Patients with metastatic triple-negative breast cancer have a poor prognosis. Sacituzumab govitecan is an antibody–drug conjugate composed of an antibody targeting the human trophoblast cell-surface antigen 2 (Trop-2), which is expressed in the majority of breast cancers, coupled to SN-38 (topoisomerase I inhibitor) through a proprietary hydrolyzable linker.

METHODS
In this randomized, phase 3 trial, we evaluated sacituzumab govitecan as compared with single-agent chemotherapy of the physician’s choice (eribulin, vinorelbine, capecitabine, or gemcitabine) in patients with relapsed or refractory metastatic triple-negative breast cancer. The primary end point was progression-free survival (as determined by blinded independent central review) among patients without brain metastases.

RESULTS
A total of 468 patients without brain metastases were randomly assigned to receive sacituzumab govitecan (235 patients) or chemotherapy (233 patients). The median age was 54 years; all the patients had previous use of taxanes. The median progression-free survival was 5.6 months (95% confidence interval [CI], 4.3 to 6.3; 166 events) with sacituzumab govitecan and 1.7 months (95% CI, 1.5 to 2.6; 150 events) with chemotherapy (hazard ratio for disease progression or death, 0.41; 95% CI, 0.32 to 0.52; P<0.001). The median overall survival was 12.1 months (95% CI, 10.7 to 14.0) with sacituzumab govitecan and 6.7 months (95% CI, 5.8 to 7.7) with chemotherapy (hazard ratio for death, 0.48; 95% CI, 0.38 to 0.59; P<0.001). The percentage of patients with an objective response was 35% with sacituzumab govitecan and 5% with chemotherapy. The incidences of key treatment-related adverse events of grade 3 or higher were neutropenia (51% with sacituzumab govitecan and 33% with chemotherapy), leukopenia (10% and 5%), diarrhea (10% and <1%), anemia (8% and 5%), and febrile neutropenia (6% and 2%). There were three deaths owing to adverse events in each group; no deaths were considered to be related to sacituzumab govitecan treatment.

CONCLUSIONS
Progression-free and overall survival were significantly longer with sacituzumab govitecan than with single-agent chemotherapy among patients with metastatic triple-negative breast cancer. Myelosuppression and diarrhea were more frequent with sacituzumab govitecan. (Funded by Immunomedics; ASCENT ClinicalTrials.gov number, NCT02574455. opens in new tab; EudraCT number, 2017-003019-21. opens in new tab.

April 22, 2021
N Engl J Med 2021; 384:1529-1541
DOI: 10.1056/NEJMoa2028485
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An Overview of PARP Inhibitors for the Treatment of Breast Cancer

Laura Cortesi · Hope S. Rugo · Christian Jackisch

Abstract
Loss-of-function mutations in BRCA1 and BRCA2 are detected in at least 5% of unselected patients with breast cancer (BC). These BC susceptibility genes encode proteins critical for DNA homologous recombination repair (HRR). This review provides an update on oral poly(ADP-ribose) polymerase (PARP) inhibitors for the treatment of BC. Olaparib and talazoparib are PARP inhibitors approved as monotherapies for deleterious/suspected deleterious germline BRCA-mutated, HER2-negative BC. Olaparib is approved in the USA for metastatic BC and in Europe for locally advanced/metastatic BC. Talazoparib is approved for locally advanced/metastatic BC in the USA and Europe. In phase 3 trials, olaparib and talazoparib monotherapies demonstrated significant progression-free survival benefits compared with chemotherapy. Common toxicities were effectively managed by supportive treatment and dose interruptions/reductions. Veliparib combined with platinum-based chemotherapy has also shown promise for locally advanced/metastatic BC in a phase 3 trial. Differences in efficacy and safety across PARP inhibitors (olaparib, talazoparib, veliparib, niraparib, rucaparib) may relate to differences in potency of PARP trapping on DNA and cytotoxic specificity. PARP inhibitors are being investigated in early BC, in novel combinations, and in patients without germline BRCA mutations, including those with somatic BRCA mutations and other HRR gene mutations. Ongoing phase 2/3 studies include PARP inhibitors combined with immune checkpoint inhibitors for the treatment of triple-negative BC. Wider access to testing for BRCA and other mutations, and to genetic counseling, are required to identify patients who could benefit from PARP inhibitor therapy. The advent of PARP inhibitors has potential benefits for BC treatment beyond the locally advanced/metastatic setting.

Targeted Oncology (2021) 16:255–282 https://doi.org/10.1007/s11523-021-00796-4
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LBA4 - Datopotamab deruxtecan (Dato-DXd), a TROP2-directed antibody-drug conjugate (ADC), for triple-negative breast cancer (TNBC): Preliminary results from an ongoing phase 1 trial.
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Abstract LBA4

Background

Dato-DXd is an ADC comprising a humanized anti-TROP2 IgG1 mAb conjugated to a potent topoisomerase I inhibitor payload (DXd) via a stable tetrapeptide-based cleavable linker. 

Results

from the ongoing phase I TROPION-PanTumor01 (NCT03401385) study showed encouraging antitumor activity of Dato-DXd in heavily pretreated patients (pts) with metastatic (m) NSCLC. Reported here are preliminary results in mTNBC; recruitment is ongoing.

Methods

TROPION-PanTumor01 is a 2-part study evaluating Dato-DXd IV Q3W in previously treated pts with solid tumors. Based on the dose-escalation phase limited to NSCLC pts, this expansion phase evaluated 6 mg/kg in pts with mTNBC that relapsed/ progressed with standard treatment (TX). The primary endpoint was safety/tolerability. Secondary endpoints included efficacy assessed by ORR per RECIST v1.1 by blinded independent central review (BICR).

Results

As of the Jan 8, 2021, data cutoff, 24 pts had ≥1 dose (6 mg/kg, n=22; 8 mg/kg, n=2 [treated prior to 6-mg/kg dose selection]), with 18 (75%) still on TX and 6 (25%) discontinued for PD. Median age was 57 y (range, 32-82 y); 71% had ≥3 prior lines of therapy. 

Prior therapies were taxanes (83%), platinum-based TX (50%), immunotherapy (33%), and sacituzumab govitecan (8%). 

Among 21 pts (6 mg/kg, n=19; 8 mg/kg, n=2) evaluable for response (≥1 post baseline tumor assessment or discontinued TX), ORR by BICR was 43% (9 PRs), with 5 confirmed and 4 pending confirmation. The disease control rate was 95% (20/21 pts). Dose reductions due to AEs occurred in 6 pts (25%); no pts discontinued TX due to AEs. Any grade (Gr) and Gr ≥3 TEAEs regardless of causality occurred in 100% and 33% of pts, respectively. Most common TEAEs (any Gr [≥40%], Gr ≥3) were nausea (63%, 0%), stomatitis (63%, 13%), fatigue (42%, 4%), and vomiting (42%, 0%). No Gr ≥3 TEAEs of diarrhea or decreased neutrophil count/neutropenia were reported. No cases of TXrelated ILD (adjudicated) were observed.

Conclusions

Preliminary results show that Dato-DXd had highly encouraging antitumor activity and a manageable safety profile in pts with refractory mTNBC; further confirmatory studies are warranted.

Clinical trial identification
TROPION-PanTumor01 (NCT03401385) study.
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Development of Selective Androgen Receptor Modulators (SARMs)

Ramesh Narayanan et al.

Abstract
The Androgen Receptor (AR), a member of the steroid hormone receptor family, plays important roles in the physiology and pathology of diverse tissues. AR ligands, which include circulating testosterone and locally synthesized dihydrotestosterone, bind to and activate the AR to elicit their effects. Ubiquitous expression of the AR, metabolism and cross reactivity with other receptors limit broad therapeutic utilization of steroidal androgens. However, the discovery of selective androgen receptor modulators (SARMs) and other tissue-selective nuclear hormone receptor modulators that activate their cognate receptors in a tissue-selective manner provides an opportunity to promote the beneficial effects of androgens and other hormones in target tissues with greatly reduced unwanted side-effects. In the last two decades, significant resources have been dedicated to the discovery and biological characterization of SARMs in an effort to harness the untapped potential of the AR. SARMs have been proposed as treatments of choice for various diseases, including muscle-wasting, breast cancer, and osteoporosis. This review provides insight into the evolution of SARMs from proof-of-concept agents to the cusp of therapeutic use in less than two decades, while covering contemporary views of their mechanisms of action and therapeutic benefits.

https://assets.researchsquare.com/files/rs-62718/v1_stamped.pdf?c=1598994990
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The Androgen Receptor is a Tumour Suppressor in Estrogen Receptor Positive Breast Cancer

Theresa E. Hickey et al.

Antagonistic sex hormone activity occurs in mammary gland development, whereby
estrogen stimulates and androgen inhibits post-pubertal growth1,2, but the mechanistic 25 basis of this is largely unknown. Whether sex hormone antagonism occurs in the context of breast cancer is also unclear. 

The estrogen receptor alpha (ER) unequivocally drives the majority of breast malignancies, but the role of the androgen receptor (AR) is controversial, particularly in the context of ER-positive (ER+) tumours resistant to standard-of-care ER targeting therapies3-6. The controversy has constrained clinical 30 implementation of new drugs that influence AR activity for treatment of this disease. 

Using a diverse panel of cell line and patient-derived models of ER+ breast cancer, we demonstrate that activation, not suppression, of AR activity exerts potent anti-tumour activity in multiple clinically relevant contexts, including tumours resistant to ER targeting therapy. 

We also show that AR agonists can be combined with old and new (i.e. 35 Palbociclib, a CDK4/6 inhibitor) standard-of-care agents to enhance therapeutic efficacy. Mechanistically, agonist activation of AR altered the distribution of ER and its co- activators (p300, SRC-3) on chromatin, resulting in repression of ER-regulated cell cycle genes and up-regulation of AR target genes, including known tumour suppressors. Consistent with the mechanistic findings, a gene signature of AR activity derived from in 40 vivo models positively predicted disease survival in multiple large, well-annotated clinical cohorts of ER+ breast cancer, outperforming existing pan-cancer or breast cancer- specific signatures. 

These findings provide compelling evidence that AR has a tumour suppressor role in ER+ breast cancer and resolves an important clinical controversy concerning the optimal AR-directed treatment strategy, revealing a rational therapeutic opportunity.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7024330/pdf/molecules-25-00358.pdf
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Review
Androgen Receptor in Breast Cancer—Clinical and Preclinical Research Insights
Aristomenis Anestis et al.

Abstract: The Androgen Receptor (AR) is emerging as an important factor in the pathogenesis of breast cancer (BC), which is the most common malignancy among females worldwide. The concordance of more than 70% of AR expression in primary and metastatic breast tumors implies that AR may be a new marker and a potential therapeutic target among AR-positive breast cancer patients. Biological insight into AR-positive breast cancer reveals that AR may cross-talk with several vital signaling pathways, including key molecules and receptors. AR exhibits different behavior depending on the breast cancer subtype. Preliminary clinical research using AR-targeted drugs, which have already been FDA-approved for prostate cancer (PC), has given promising results for AR-positive breast cancer patients. However, since the prognostic and predictive value of AR positivity remains uncertain, it is difficult to identify and stratify patients that would benefit from AR-targeted therapies. Herein, through a review of preclinical studies, clinical studies, and clinical trials, we summarize the biology of AR, its prognostic and predictive value, as well as its therapeutic implications by breast cancer molecular subtype.

Molecules 2020, 25, 358; doi:10.3390/molecules25020358


https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:7b4383ba-3d83-455e-bb51-6675572bde1b
Test Name


Androgen Receptor in Breast Cancer:
From Bench to Bedside

Mengyao Che et al.

Breast cancer (BC) is one of the most common malignancies and the leading cause of cancer-related mortality in women. 

Androgen receptor (AR) is frequently expressed in diverse BC subtypes. Accumulating evidence has revealed that AR might be a predictive or prognostic factor and a drug target in BC. AR expression and AR pathways differ in various BC subtypes, thereby resulting in controversial inferences on the predictive and prognostic value of AR. Herein, we summarized the roles of AR in different BC subtypes and AR-targeting therapies based on preclinical and clinical studies. Moreover, we highlighted the possible efficacy of a combination therapy via exploiting the AR-related mechanisms and the research on therapeutic resistance.

Chen M, Yang Y, Xu K, Li L, Huang J
and Qiu F (2020) Androgen Receptor
in Breast Cancer: From Bench to
Bedside. Front. Endocrinol. 11:573.
doi: 10.3389/fendo.2020.00573
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OlympiA Trial:

“Adjuvant Olaparib for Patients with BRCA1- or BRCA2-Mutated Breast Cancer”
 
Andrew N.J. Tutt et al.

Abstract

Background

Poly(adenosine diphosphate–ribose) polymerase inhibitors target cancers with defects in homologous recombination repair by synthetic lethality. New therapies are needed to reduce recurrence in patients with BRCA1 or BRCA2 germline mutation–associated early breast cancer.

Methods
We conducted a phase 3, double-blind, randomized trial involving patients with human epidermal growth factor receptor 2 (HER2)–negative early breast cancer with BRCA1 or BRCA2 germline pathogenic or likely pathogenic variants and high-risk clinicopathological factors who had received local treatment and neoadjuvant or adjuvant chemotherapy. Patients were randomly assigned (in a 1:1 ratio) to 1 year of oral olaparib or placebo. The primary end point was invasive disease–free survival.

Results
A total of 1836 patients underwent randomization. At a prespecified event-driven interim analysis with a median follow-up of 2.5 years, the 3-year invasive disease–free survival was 85.9% in the olaparib group and 77.1% in the placebo group (difference, 8.8 percentage points; 95% confidence interval [CI], 4.5 to 13.0; hazard ratio for invasive disease or death, 0.58; 99.5% CI, 0.41 to 0.82; P<0.001). The 3-year distant disease–free survival was 87.5% in the olaparib group and 80.4% in the placebo group (difference, 7.1 percentage points; 95% CI, 3.0 to 11.1; hazard ratio for distant disease or death, 0.57; 99.5% CI, 0.39 to 0.83; P<0.001). Olaparib was associated with fewer deaths than placebo (59 and 86, respectively) (hazard ratio, 0.68; 99% CI, 0.44 to 1.05; P=0.02); however, the between-group difference was not significant at an interim-analysis boundary of a P value of less than 0.01. Safety data were consistent with known side effects of olaparib, with no excess serious adverse events or adverse events of special interest.

Conclusions
Among patients with high-risk, HER2-negative early breast cancer and germline BRCA1 or BRCA2 pathogenic or likely pathogenic variants, adjuvant olaparib after completion of local treatment and neoadjuvant or adjuvant chemotherapy was associated with significantly longer survival free of invasive or distant disease than was placebo. Olaparib had limited effects on global patient-reported quality of life. 

June 24, 2021
N Engl J Med 2021; 384:2394-2405
DOI: 10.1056/NEJMoa2105215
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OlympiAD final overall survival and tolerability results: Olaparib versus chemotherapy treatment of physician’s choice in patients with a germline BRCA mutation and HER2-negative metastatic breast cancer

M. E. Robson et al.

Abstract

➤ Background
In the OlympiAD study, olaparib was shown to improve progression-free survival compared with chemotherapy treatment of physician’s choice (TPC) in patients with a germline BRCA1 and/or BRCA2 mutation (BRCAm) and human epidermal growth factor receptor 2 (HER2)-negative metastatic breast cancer (mBC). 

We now report the planned final overall survival (OS) results, and describe the most common adverse events (AEs) to better understand olaparib tolerability in this population.

➤ Patients and methods

OlympiAD, a Phase III, randomized, controlled, open-label study (NCT02000622), enrolled patients with a germline BRCAm and HER2-negative mBC who had received ≤2 lines of chemotherapy for mBC. Patients were randomized to olaparib tablets (300 mg bid) or predeclared TPC (capecitabine, vinorelbine, or eribulin). OS and safety were secondary end points.

➤ Results

A total of 205 patients were randomized to olaparib and 97 to TPC. At 64% data maturity, median OS was 19.3 months with olaparib versus 17.1 months with TPC (HR 0.90, 95% CI 0.66–1.23; P = 0.513); median follow-up was 25.3 and 26.3 months, respectively. HR for OS with olaparib versus TPC in prespecified subgroups were: prior chemotherapy for mBC [no (first-line setting): 0.51, 95% CI 0.29–0.90; yes (second/third-line): 1.13, 0.79–1.64]; receptor status (triple negative: 0.93, 0.62–1.43; hormone receptor positive: 0.86, 0.55–1.36); prior platinum (yes: 0.83, 0.49–1.45; no: 0.91, 0.64–1.33). Adverse events during olaparib treatment were generally low grade and manageable by supportive treatment or dose modification. There was a low rate of treatment discontinuation (4.9%), and the risk of developing anemia did not increase with extended olaparib exposure.

➤ Conclusions

➤ While there was no statistically significant improvement in OS with olaparib compared to TPC, there was the possibility of meaningful OS benefit among patients who had not received chemotherapy for metastatic disease. Olaparib was generally well-tolerated, with no evidence of cumulative toxicity during extended exposure.

Annals of Oncology 30: 558–566, 2019 doi:10.1093/annonc/mdz012 Published online 23 January 2019
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OlympiA Trial Survival Curves
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ASCO Releases Rapid Guideline Recommendation Update for Certain Patients With Hereditary Breast Cancer Latest research supports the use of adjuvant olaparib in patients with high-risk early-stage HER2-negative breast cancer and germline BRCA mutations

FOR IMMEDIATE RELEASE
June 15, 2021
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5th ESO-ESMO international consensus guidelines for advanced breast cancer 
(ABC 5)

F. Cardoso et al.

INTRODUCTION

For the purpose of advanced breast cancer (ABC) guidelines, ABC comprises both inoperable locally advanced breast cancer (LABC) and metastatic breast cancer (MBC). 

Advanced/metastatic breast cancer remains a virtually incurable disease, with a median overall survival (OS) of about 3 years and a 5-year survival rate of around 25%, even in countries without major accessibility problems. Survival is strongly related to breast cancer subtype, with the major advances seen in human epidermal growth factor receptor 2 (HER2)-positive ABC. 

ABC is a treatable disease with several available therapies and many others in development. However, their impact on survival and quality of life (QoL) of ABC patients has been slow and different for de novo versus recurrent ABC, with the latter becoming much harder to treat in recent years. Outcomes are also strongly related to access to the best available care, which includes not only the most efﬁcacious medicines, but also multidisciplinary, specialized care, implementation of guidelines, high-quality pathology, imaging and radio-therapy (RT). Lack of any of these crucial pillars of modern oncological care inevitably results in substantially worse outcomes, as exempliﬁed in the New Zealand report “Iam still here”. While mortality rates have decreased in the majority of developed countries, most deaths are currently seen in less developed societies, and access issues explain the majority of these inequalities.12


The application of the ESMO-Magnitude of Clinical Beneﬁt Scale (ESMO-MCBS) to the ﬁeld of ABC (P Shimon, personal communication) shows that the quality of clinical research has improved over the last decade and that better therapies have been developed, providing hope that a substantial improvement in the median OS of ABC patients might soon be seen. However, some clinically relevant questions are still unanswered and may be difﬁcult to address through traditional clinical trials, such as the best sequence of therapies for each individual patient. The application of computer analytics to big data and real-world data is one of the potential ways forward. In-depth discussion must take place regarding the impact of this ‘new’ level of evidence (LoE) in current treatment guidelines and their integration with clinical trial data.

The 5th International Consensus Conference for Advanced Breast Cancer (ABC 5) took place in Lisbon, Portugal, on 14th-16th November 2019, bringing together 1500 participants from 94 countries worldwide, including health professionals, patient advocates and journalists. Since its ﬁrst edition in 2011, the main goal of the ABC conference has been the development of high-quality international consensus guidelines for the management of ABC. These guidelines are based on available evidence and on expert opinion when evidence is lacking. They represent the best management options for ABC patients globally, assuming accessibility to all available therapies. Adaptation of these guidelines is often needed in settings where access to care is suboptimal.

The ABC 5 guidelines are jointly developed by ESO and ESMO, and have been endorsed by several international oncology organizations, such as the European Society of Breast Cancer Specialists (EUSOMA), European Society for Radiotherapy and Oncology (ESTRO), European Society of Gynecological Oncology (ESGO), Union for International Cancer Control (UICC), Senologic International Society (SIS)/International School of Senology (ISS), Federación Latino-Americana de Mastologia (FLAM), European Oncology Nursing Society (EONS), European Society of Surgical Oncology (ESSO), Arbeitsgemeinschaft Gynäkologische Onkologie e.V. (AGO) and the International Society of Geriatric Oncology (SIOG), and have ofﬁcial representation from the American Society of Clinical Oncology (ASCO). The ABC 5 conference was also organized under the auspices of the Organisation of European Cancer Institutes (OECI) and with the support of the Breast Cancer Research Foundation (BCRF), Susan G. Komen and the ABC Global Alliance.

This manuscript summarizes the guidelines developed at ABC 5, each of which are accompanied by the LoE, grade of recommendation (GoR), percentage of consensus reached at the conference and supporting references. In addition, the ESMO-MCBS version 1.113 (v1.1) was used to calculate scores for new therapies/indications approved by the European Medicines Agency (EMA) since the last ABC guidelines, as well as a few new therapies that have been scored but are still under EMA evaluation (https://www. esmo.org/Guidelines/ESMO-MCBS). A table with these scores is included (see supplementary Table S1, available at https://doi/org/10.1016/j.annonc.2020.09.010).

https://www.nejm.org/doi/pdf/10.1056/NEJMoa1814213?articleTools=true
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Sacituzumab Govitecan-hziy in Refractory Metastatic Triple-Negative Breast Cancer

A. Bardia et al.

BACKGROUND
Standard chemotherapy is associated with low response rates and short progression- free survival among patients with pretreated metastatic triple-negative breast cancer. Sacituzumab govitecan-hziy is an antibody–drug conjugate that combines a humanized monoclonal antibody, which targets the human trophoblast cell-surface anti- gen 2 (Trop-2), with SN-38, which is conjugated to the antibody by a cleavable linker. Sacituzumab govitecan-hziy enables delivery of high concentrations of SN-38 to tumors.

METHODS
We conducted a phase 1/2 single-group, multicenter trial involving patients with advanced epithelial cancers who received sacituzumab govitecan-hziy intravenously on days 1 and 8 of each 21-day cycle until disease progression or unacceptable toxic effects. A total of 108 patients received sacituzumab govitecan-hziy at a dose of 10 mg per kilogram of body weight after receiving at least two previous anticancer therapies for metastatic triple-negative breast cancer. The end points included safety; the objective response rate (according to Response Evaluation Criteria in Solid Tumors, version 1.1), which was assessed locally; the duration of response; the clinical benefit rate (defined as a complete or partial response or stable disease for at least 6 months); progression-free survival; and overall survival. Post hoc analyses deter- mined the response rate and duration, which were assessed by blinded independent central review.

RESULTS
The 108 patients with triple-negative breast cancer had received a median of 3 previous therapies (range, 2 to 10). Four deaths occurred during treatment; 3 patients (2.8%) discontinued treatment because of adverse events. Grade 3 or 4 adverse events (in ≥10% of the patients) included anemia and neutropenia; 10 patients (9.3%) had febrile neutropenia. The response rate (3 complete and 33 partial responses) was 33.3% (95% confidence interval [CI], 24.6 to 43.1), and the median duration of response was 7.7 months (95% CI, 4.9 to 10.8); as assessed by independent central review, these values were 34.3% and 9.1 months, respectively. The clinical benefit rate was 45.4%. Median progression-free survival was 5.5 months (95% CI, 4.1 to 6.3), and overall survival was 13.0 months (95% CI, 11.2 to 13.7).

CONCLUSIONS
Sacituzumab govitecan-hziy was associated with durable objective responses in pa- tients with heavily pretreated metastatic triple-negative breast cancer. Myelotoxic effects were the main adverse reactions. (Funded by Immunomedics; IMMU-132-01 ClinicalTrials.gov number, NCT01631552.)

n engl j med 380;8 nejm.org February 21, 2019
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CytoDyn Announces Preliminary Results from 30 mTNBC Patients Treated with Leronlimab. Decreases in CAMLs after 4 Doses of Leronlimab were Identified in Over 70% of Patients and were Associated with a 450% Significant Increase in Overall Survival at 12-Month Analysis

CytoDyn will seek FDA guidance on proceeding with an expedited regulatory plan for approval of leronlimab with existing FDA Fast Track designation for mTNBC

https://www.sciencedirect.com/science/article/pii/S0923753421020470
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Biomarker analyses in the phase III ASCENT study of sacituzumab govitecan versus chemotherapy in patients with metastatic triple-negative breast cancer☆

A.Bardia et al.

Highlights

* The majority of patients (80%) with mTNBC in the ASCENT study with available data had high/medium tumor Trop-2 expression.

* Survival outcomes and ORRs were numerically higher in SG- versus TPC-treated patients with high/medium Trop-2 expression.

* Benefit of SG in patients with high/medium Trop-2 expression was similar to that of overall primary efficacy population.

* The small number of patients with low Trop-2 expression prevents definitive conclusions on benefit of SG in this subgroup.

* Benefit of SG over TPC was also similar regardless of germline BRCA1/2 mutation status.


Background

The pivotal phase III ASCENT trial demonstrated improved survival outcomes associated with sacituzumab govitecan (SG), an anti-trophoblast cell-surface antigen 2 (anti-Trop-2) antibody-drug conjugate linked with the topoisomerase-inhibitor SN-38, over single-agent chemotherapy treatment of physician’s choice (TPC) in previously treated metastatic triple-negative breast cancer (mTNBC). This prespecified, exploratory biomarker analysis from the ASCENT trial evaluates the association between tumor Trop-2 expression and germline BRCA1/2 mutation status with clinical outcomes.

Patients and methods

Patients with mTNBC refractory to or progressing after two or more prior chemotherapies, with one or more in the metastatic setting, were randomized to receive SG (10 mg/kg intravenously days 1 and 8, every 21 days) or TPC (capecitabine, eribulin, vinorelbine, or gemcitabine) until disease progression/unacceptable toxicity. Biopsy or surgical specimens were collected at study entry to determine Trop-2 expression level using a validated immunohistochemistry assay and histochemical scoring. Germline BRCA1/2 mutation status was collected at baseline.

Results

Of 468 assessable patients, 290 had Trop-2 expression data [64% (n = 151 SG) versus 60% (n = 139 TPC)] and 292 had known BRCA1/2 mutation status [63% (n = 149 SG) versus 61% (n = 143 TPC)]. Median progression-free survival in SG- versus TPC-treated patients was 6.9, 5.6, and 2.7 months versus 2.5, 2.2, and 1.6 months for high, medium, and low Trop-2 expression, respectively. Median overall survival (14.2, 14.9, and 9.3 months versus 6.9, 6.9, and 7.6 months) and objective response rates (44%, 38%, and 22% versus 1%, 11%, and 6%) were numerically higher with SG versus TPC in patients with high, medium, and low Trop-2 expression, respectively. Efficacy outcomes were numerically higher with SG versus TPC in patients with and without germline BRCA1/2 mutations.

Conclusions

SG benefits patients with previously treated mTNBC expressing high/medium Trop-2 compared with standard-of-care chemotherapy and regardless of germline BRCA1/2 mutation status. The small number of patients with low Trop-2 expression precludes definitive conclusions on the benefit of SG in this subgroup.

Annals of Oncology
Volume 32, Issue 9, September 2021, Pages 1148-1156

https://ascopubs.org/doi/pdf/10.1200/JCO.21.01532
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2021 UPDATED RECOMMENDATION 2021

Adjuvant PARP Inhibitors in Patients With High-Risk Early-Stage HER2-Negative Breast Cancer and Germline BRCA Mutations: ASCO Hereditary Breast Cancer Guideline Rapid Recommendation Update

Nadine M. Tung et al.

The updated recommendation for June 2021 is that for patients with early-stage, HER2-negative breast cancer with high risk of recurrence and germline BRCA1 or BRCA2 pathogenic or likely pathogenic variants, one year of adjuvant olaparib should be offered after completion of (neo)adjuvant chemotherapy and local treatment, including radiation. 

For those who had surgery first, 1 year of adjuvant olaparib should be offered for patients with triple-negative breast cancer and tumor size > 2 cm or any involved axillary nodes. 

For those with hormone receptor–positive disease, 1 year of adjuvant olaparib should be offered to those with at least four involved axillary lymph nodes. 

For patients who had neoadjuvant chemotherapy, 1 year of adjuvant olaparib should be offered to patients with triple-negative breast cancer and any residual cancer; for patients with hormone receptor–positive disease, 1 year of adjuvant olaparib should be offered to patients with residual disease and a clinical stage, pathologic stage, estrogen receptor, and tumor grade score ≥ 3.

https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:4cf9858d-ed4e-4802-b6fc-546f4e3a9d16
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Atezolizumab in MetastaticTriple-Negative Breast Cancer— No Contradiction in the Eyes of a Dispassionate Observer

SimonVanWambeke, MD 

The results of the IMpassion131 trial that were presented at the 2020 Congress of the European Society for Medical Oncology1 started important discussions in the oncology community about the role of atezolizumab, a programmed death–ligand 1 (PD-L1) inhibitor, in treating metastatic triple-negative breast cancer (mTNBC), especially surrounding the discrepancy in the overall survival (OS) results of the IMpassion131 trial compared with those of previously published IMpassion130.These trials tested the benefit of adding atezolizumab to taxane in first-line treatment of mTNBC. IMpassion130 demonstrated a progression free survival (PFS) benefit with the addition of atezolizumab to nab-paclitaxel in the intention-to-treat (ITT) analysis and PD-L1–positive subgroup and seemingly an OS benefit only in the PD-L1–positive subgroup, whereas in IMpassion131, atezolizumab plus paclitaxel did not improve PFS nor OS in the ITT or PD-L1positive group vs paclitaxel alone. Several explanations have been proposed for these discrepant results. We believe these discussions miss a simpler and parsimonious explanation, that atezolizumab does not improve OS in mTNBC.In this Viewpoint, we offer some reasons why this may be the best explanation for the observed differences between IMpassion130 and IMpassion131.

JAMA Oncology September 2021 Volume 7, Number 9 p 1285
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Breast Cancer (Recurrent or Metastatic) Treatment Regimens

Clinical Trials: The NCCN recommends cancer patient participation in clinical trials as the gold standard for treatment.

Cancer therapy selection, dosing, administration, and the management of related adverse events can be a complex process that should be handled by an experienced healthcare team. 

Clinicians must choose and verify treatment options based on the individual patient; drug dose modifications and supportive care interventions should be administered accordingly. 

The cancer treatment regimens listed may include both U.S. Food and Drug Administration-approved and unapproved indications/regimens. These regimens are only provided to supplement the latest treatment strategies.

These Guidelines are a work in progress that may be refined as often as new significant data becomes available. The National Comprehensive Cancer Network Guidelines® are a consensus statement of its authors regarding their views of currently accepted approaches to treatment. Any clinician seeking to apply or consult any NCCN Guidelines® is expected to use independent medical judgment in the context of individual clinical circumstances to determine any patient’s care or treatment. The NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any responsibility for their application or use in any way.

https://bit.ly/2MUXI4A
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Breast Cancer (Invasive; Nonmetastatic) Treatment Regimens from Cancer Therapy Advisor
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Breast Cancer Treatment Protocols
Updated: Jul 16, 2020

Author: Joseph A Sparano, MD; Chief Editor: John V Kiluk, MD, FACS

https://emedicine.medscape.com/article/2006464-print
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This page lists cancer drugs approved by the Food and Drug Administration (FDA) for breast cancer. The list includes generic and brand names. This page also lists common drug combinations used in breast cancer. The individual drugs in the combinations are FDA-approved. However, the drug combinations themselves usually are not approved, although they are widely used.

The drug names link to NCI's Cancer Drug Information summaries. There may be drugs used in breast cancer that are not listed here.

https://bit.ly/35XfONL
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Adjuvant Therapy for Breast Cancer
Updated: Jul 16, 2020

Author: Erin V Newton, MD; Chief Editor: Neetu Radhakrishnan, MD
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FDA Heme/Onc chemotherapy announcements that are usually up to date.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8089428/pdf/brc-0016-0135.pdf
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St. Gallen/Vienna 2021: A Brief Summary of the Consensus Discussion on Customizing Therapies for Women with Early Breast Cancer

Christoph Thomssen et al.

Abstract
Because of the COVID-19 pandemic, the 2021 St. Gallen/Vi- enna Consensus Conference on Early Breast Cancer Treatment Standards had to be held virtually. Despite the challenge of convening global contributors to both the conference itself as well as the important Consensus Panel, the scientific committee and the organizers managed to organize a well-received scientific conference, and also the panel discussion was well received in the worldwide scientific community, as indicated by numerous positive feedbacks al- ready within the first 24 h. The virtual format was unusual, but opened the door for new elements such as Consensus questions proposed from the audience, but also live audience interaction on both days – the Consensus was split into 2 parts in order to accommodate as many time zones glob- ally as possible, leading to almost a doubling of discussion time compared to previous meetings. Also, about 3,400 participants from over 100 countries and all continents came together, including many colleagues who could attend for the first time from world regions with restrictions that so far did not allow the travel to Vienna. Traditionally, the Panel votings and discussions were preceded by 3 days of high- level live-discussions about the lectures that were available on demand already a week before. Also, all the lectures and live discussions in mini-panels are made available online for at least 6 months (https://www.oncoconferences.ch/events/ bcc-2021/). The traditional panel votings were once more moderated by Eric Winer from Harvard and included interactive elements such as audience votings and audience questions, presented by Michael Gnant. This rapid report by the editors-in-chief of Breast Care summarizes the results of the 2021 international panel votings with respect to locoregional and systemic treatment as a quick news update for our readers and clearly does not intend to replace the official St. Gallen Consensus publication that will follow shortly in An Review Article in Annals of ONCOLOGY
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2020 San Antonio Breast Cancer Symposium Abstracts
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DESTINY-Breast03: Trastuzumab Deruxtecan vs Trastuzumab Emtansine in Previously Treated HER2+ Metastatic Breast Cancer


DESTINY-Breast03: Conclusions

T-DXd showed a statistically significant and clinically meaningful PFS benefit with a 72% reduction in risk of progression or death vs T-DM1 in patients with previously treated HER2+ metastatic breast cancer.

Consistent benefit seen across patient subgroups and efficacy endpoints, with  a confirmed ORR of 79.7% with T-DXd vs 34.2% with T-DM1 OS data were immature with relatively few events, but showed numerically longer OS with T-DXd vs T-DM1
Safety profile comparable between the 2 agents with similar rates of  grade ≥3 drug related TEAEs

Investigators conclude that results support T-DXd becoming the standard of care for second-line HER2+ metastatic breast cancer.

CCO Independent Conference Highlights*�of the ESMO 2021 Conference,  September 17-20, 2021, Virtual.
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DESTINY-Breast03: PFS by Investigator Assessment, OS (Secondary Endpoints)
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CDK4/6 inhibition in low burden and extensive metastatic breast cancer: summary of an ESMO Open—Cancer Horizons pro and con discussion

Ahmad Awada et al.


AbstrAct December 2017, ESMO Open—Cancer Horizons convened a round- table discussion on the background and latest data regarding cyclin- dependent kinase (CDK)4/6 inhibitors with endocrine therapy (ET) in the treatment of endocrine- sensitive breast cancer (BC). A review on this discussion was published in summer 2018 (https:// esmoopen. bmj. com/ content/ 3/ 5/ e000368).Several open questions were identified, which led to a second ESMO Open discussion on CDK4/6 inhibitors, taking place in December 2018 and covered in this article. The panel discussed two important clinical scenarios and the pro and cons of a treatment approach with CDK4/6 inhibitors for each scenario: ►Endocrine-  sensitive  BC  with  non-  visceral  disease  and  limited spread of the metastases. ►Endocrine- sensitive BC with non- life- threatening visceral involvement.Regarding scenario 1, the panel agreed that CDK4/6 inhibitors should be recommended in first- line therapy for most patients if cost and practicality allow. However, the use of single- agent ET with an aromatase inhibitor in the first- line treatment of these patients is still a possibility for a small group of patients with very limited disease, such as one or two bone lesions or limited lymph node involvement.Regarding scenario 2, chemotherapy is the first approach for patients with endocrine- sensitive metastatic BC with life- threatening visceral involvement because of the need for a faster response. The therapeutic approaches for patients with non- life- threatening visceral involvement are still under debate. Nevertheless, CDK4/6 inhibitors are currently the treatment of choice for most patients with a close follow- up of tumour response. A treatment algorithm has been suggested at the round table.



https://onlinelibrary.wiley.com/doi/epdf/10.1111/ajco.13555
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CDK4/6 inhibitor plus endocrine therapy for hormone receptor-positive, HER2-negative metastatic breast cancer: The new standard of care

Rina Hui et al.


Abstract
Patients presenting with hormone receptor-positive (HR+), human epidermal growth factor receptor 2-negative (HER2–) metastatic breast cancer (MBC) are usually treated with endocrine therapy (ET), except if there is a concern about endocrine resistance or a need to achieve rapid disease control due to visceral crisis. The combination of CDK4/6 inhibitor + ET has now replaced single-agent ET as the standard first-line treatment; and it can also be considered a standard option in the second-line setting. This review briefly summarizes recently reported efficacy findings from the key phase III clinical trials of CDK4/6 inhibitor + ET in patients with HR+/HER2– MBC, including evidence that adding a CDK4/6 inhibitor to ET improves overall survival and does so without reducing patients’ quality of life. There is still much to learn regarding the use of CDK4/6 inhibitors and how they may be optimally integrated into clinical practice. In particular, there is a need for specific biomarkers that help predict the likelihood of response or resistance to CDK4/6 inhibitor therapy; and for data to guide treatment decisions when a patient's disease progresses on a CDK4/6 inhibitor.

Current clinical practice guidelines recommend the use of ET ± a CDK4/6 inhibitor as first-line treatment for advanced HR+/HER2– breast cancer, with concomitant gonadotropin releasing hormone (GnRH) agonist or oophorectomy/orchidectomy to be considered if a patient is pre/perimenopausal or male.18-20 The same guidelines indicate that the use of a CDK4/6 inhibitor + ET is appropriate even in the presence of visceral disease, including liver or lung metastases, unless there is a concern about endocrine resistance or a need to achieve rapid disease control due to visceral crisis (severe organ dysfunction or rapid progression of disease with the threat of impending organ dysfunction).

Asia-Pac J Clin Oncol. 2021;17(Suppl. 1):3–14.
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CDK4/6 inhibition in low burden and extensive metastatic breast cancer: summary of an  ESMO Open—Cancer Horizons  pro and con  discussion Ahmad Awada,  Joseph Gligorov,  Guy Jerusalem,  Matthias Preusser Christian Singer, Christoph Zielinski




Abstract
In December 2017, ESMO Open—Cancer Horizons convened a round-table
discussion on the background and
latest data regarding cyclin-dependent
kinase (CDK)4/6 inhibitors with endocrine therapy (ET) in the treatment of endocrine-sensitive breast cancer (BC). A review on
this discussion was published in summer 2018 (https:// esmoopen. bmj. com/ content/ 3/ 5/ e000368).

Several open questions were identified, which led to a second ESMO Open discussion on CDK4/6 inhibitors, taking place in December 2018 and covered in this article.
The panel discussed two important clinical scenarios and the pro and cons of a treatment approach with CDK4/6
inhibitors for each scenario:

►► Endocrine-sensitive BC with non-visceral
disease and limited spread of the metastases.

►► Endocrine-sensitive BC with non-life-
threatening visceral involvement.

Regarding scenario 1, the panel agreed that CDK4/6 inhibitors should be recommended in first-line therapy for most patients if cost and practicality allow. However, the use of single-agent ET with an aromatase inhibitor in the
first-line treatment of these patients is still a possibility for a small group of patients with very limited disease, such as one or two bone lesions or limited lymph node involvement.
Regarding scenario 2, chemotherapy is the first approach for patients with endocrine-sensitive metastatic BC with life-threatening
visceral involvement because of the need
for a faster response. The therapeutic approaches for patients with non-life-
threatening visceral involvement are still under debate. Nevertheless, CDK4/6 inhibitors are currently the treatment of choice for most patients with a close follow-up
of tumour response. A treatment algorithm
has been suggested at the round table.

ESMO Open  2019;4:e000565.  doi:10.1136/esmoopen-2019-000565
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LUGANO, Switzerland - Adding a CDK 4/6 inhibitor to first-line hormonal treatment prolongs survival by one year for postmenopausal women with hormone receptor (HR) positive, HER2 negative advanced breast cancer, according to late breaking results of the MONALEESA-2 trial presented at the ESMO Congress 2021. 


https://clincancerres.aacrjournals.org/content/26/19/5172.long
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ESR1 Mutations and Overall Survival on Fulvestrant versus Exemestane in Advanced Hormone Receptor–Positive Breast Cancer: A Combined Analysis of the Phase III SoFEA and EFECT Trials

Nicholas C. Turner et al.


Abstract

Purpose: ESR1 mutations are acquired frequently in hormone receptor–positive metastatic breast cancer after prior aromatase inhibitors. We assessed the clinical utility of baseline ESR1 circulating tumor DNA (ctDNA) analysis in the two phase III randomized trials of fulvestrant versus exemestane.

Experimental Design: The phase III EFECT and SoFEA trials randomized patients with hormone receptor–positive metastatic breast cancer who had progressed on prior nonsteroidal aromatase inhibitor therapy, between fulvestrant 250 mg and exemestane. Baseline serum samples from 227 patients in EFECT, and baseline plasma from 161 patients in SoFEA, were analyzed for ESR1 mutations by digital PCR. The primary objectives were to assess the impact of ESR1 mutation status on progression-free (PFS) and overall survival (OS) in a combined analysis of both studies.

Results: ESR1 mutations were detected in 30% (151/383) baseline samples. In patients with ESR1 mutation detected, PFS was 2.4 months [95% confidence interval (CI), 2.0–2.6] on exemestane and 3.9 months (95% CI, 3.0–6.0) on fulvestrant [hazard ratio (HR), 0.59; 95% CI, 0.39–0.89; P = 0.01). In patients without ESR1 mutations detected, PFS was 4.8 months (95% CI, 3.7–6.2) on exemestane and 4.1 months (95% CI, 3.6–5.5) on fulvestrant (HR, 1.05; 95% CI, 0.81–1.37; P = 0.69). There was an interaction between ESR1 mutation and treatment (P = 0.02). Patients with ESR1 mutation detected had 1-year OS of 62% (95% CI, 45%–75%) on exemestane and 80% (95% CI, 68%–87%) on fulvestrant (P = 0.04; restricted mean survival analysis). Patients without ESR1 mutations detected had 1-year OS of 79% (95% CI, 71%–85%) on exemestane and 81% (95% CI, 74%–87%) on fulvestrant (P = 0.69).

Conclusions: Detection of ESR1 mutations in baseline ctDNA is associated with inferior PFS and OS in patients treated with exemestane versus fulvestrant.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7510449/pdf/main.pdf
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SPECIAL ARTICLE
5th ESO-ESMO international consensus guidelines for advanced breast cancer (ABC 5)

F. Cardoso et al.

INTRODUCTION
For the purpose of advanced breast cancer (ABC) guidelines, ABC comprises both inoperable locally advanced breast cancer (LABC) and metastatic breast cancer (MBC).1,2 Advanced/metastatic breast cancer remains a virtually non curable disease, with a median overall survival (OS) of about 3 years and a 5-year survival rate of around 25%,3,4 even in countries without major accessibility problems. 

Survival is strongly related to breast cancer subtype, with the major advances seen in human epidermal growth factor receptor 2 (HER2)-positive ABC.5-9 ABC is a treatable disease with several available therapies and many others in development. However, their impact on survival and quality of life (QoL) of ABC patients has been slow3 and different for de novo versus recurrent ABC, with the latter becoming much harder to treat in recent years. 

Outcomes are also strongly related to access to the best available care, which includes not only the most efﬁcacious medicines, but also multidisciplinary, specialized care, implementation of guidelines, high-quality pathology, imaging and radio-therapy (RT). Lack of any of these crucial pillars of modern oncological care inevitably results in substantially worse outcomes, as exempliﬁed in the New Zealand report “Iam still here”. While mortality rates have decreased in the majority of developed countries, most deaths are currently seen in less developed societies, and access issues explain the majority of these inequalities.


The application of the ESMO-Magnitude of Clinical Beneﬁt Scale (ESMO-MCBS)13 to the ﬁeld of ABC (P Shimon, personal communication) shows that the quality of clinical research has improved over the last decade and that better therapies have been developed, providing hope that a substantial improvement in the median OS of ABC patients might soon be seen. However, some clinically relevant questions are still unanswered and may be difﬁcult to address through traditional clinical trials, such as the best sequence of therapies for each individual patient. 

The application of computer analytics to big data and real-world data is one of the potential ways forward. In-depth discussion must take place regarding the impact of this ‘new’ level of evidence (LoE) in current treatment guidelines and their integration with clinical trial data.

The 5th International Consensus Conference for Advanced Breast Cancer (ABC 5) took place in Lisbon, Portugal, on 14th-16th November 2019, bringing together 1500 participants from 94 countries worldwide, including health professionals, patient advocates and journalists. 

Since its ﬁrst edition in 2011, the main goal of the ABC conference has been the development of high-quality international consensus guidelines for the management of ABC. These guidelines are based on available evidence and on expert opinion when evidence is lacking. They represent the best management options for ABC patients globally, assuming accessibility to all available therapies. Adaptation of these guidelines is often needed in settings where access to care is suboptimal.

The ABC 5 guidelines are jointly developed by ESO and ESMO, and have been endorsed by several international oncology organizations, such as the European Society of Breast Cancer Specialists (EUSOMA), European Society for Radiotherapy and Oncology (ESTRO), European Society of Gynecological Oncology (ESGO), Union for International Cancer Control (UICC), Senologic International Society (SIS)/International School of Senology (ISS), Federación Latino-Americana de Mastologia (FLAM), European Oncology Nursing Society (EONS), European Society of Surgical Oncology (ESSO), Arbeitsgemeinschaft Gynäkologische Onkologie e.V. (AGO) and the International Society of Geriatric Oncology (SIOG), and have ofﬁcial representation from the American Society of Clinical Oncology (ASCO). The ABC 5 conference was also organized under the auspices of the Organisation of European Cancer Institutes (OECI) and with the support of the Breast Cancer Research Foundation (BCRF), Susan G. Komen and the ABC Global Alliance.

This manuscript summarizes the guidelines developed at ABC 5, each of which are accompanied by the LoE, grade of recommendation (GoR), percentage of consensus reached at the conference and supporting references. In addition, the ESMO-MCBS version 1.113 (v1.1) was used to calculate scores for new therapies/indications approved by the European Medicines Agency (EMA) since the last ABC guidelines, as well as a few new therapies that have been scored but are still under EMA evaluation (https://www. esmo.org/Guidelines/ESMO-MCBS). 

A table with these scores is included (see supplementary Table S1, available at https://doi/org/10.1016/j.annonc.2020.09.010).

These Guidelines were developed by the European School of Oncology (ESO) and European Society for Medical Oncology (ESMO). 0923-7534/© 2020 European Society for Medical Oncology. Published by Elsevier Ltd. All rights reserved.

Annals of Oncology: Volume 31 - Issue 12 - 2020 p 1623 2020 
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Conclusions:  

Although the analysis did not cross the prespecified boundary for statistical significance, there was a 7.9- month numeric improvement in median OS when alpelisib was added to fulvestrant treatment of patients with PIK3CA- mutated, HRþ, HER2 ABC. Overall, these results further support the statistically significant prolongation of PFS observed with alpelisib plus fulvestrant in this population, which has a poor prognosis due to a PIK3CA mutation. 

ClinicalTrials.gov Id: NCT02437318. Annals of Oncology Volume 32 - Issue 2 - 2021
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There are no data that combining ET (with or without targeted agents) with chemotherapy improves overall survival, and therefore we do not use this strategy.
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Chemotherapy is reserved for those with Visceral metastasis PLUS End-organ dysfunction which can include pulmonary symptoms, such as dyspnea; evidence of pulmonary lymphangitic disease; or elevated liver function tests. 

Presence of a visceral metastasis alone, in the absence of these findings, is not an indication to proceed with chemotherapy in lieu of a trial of ET or ET in combination with targeted agents (i.e. CDK4/6i).

https://www.uptodate.com/contents/treatment-approach-to-metastatic-hormone-receptor-positive-her2-negative-breast-cancer-endocrine-therapy-and-targeted-agents/print
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Treatment approach to metastatic hormone receptor-positive, HER2-negative breast cancer: Endocrine therapy and targeted agents

Authors:Cynthia X Ma, MD, PhDJoseph A Sparano, MDSection Editor:Harold J Burstein, MD, PhDDeputy Editor:Sadhna R Vora, MD

All topics are updated as new evidence becomes available and our peer review process is complete.


In general, breast cancer can be broken down into three biologic subgroups, each of which has a direct bearing on treatment choices: 1) those that express the estrogen receptor (ER), 2) those that express the human epidermal growth factor receptor 2 (HER2 [with or without ER expression]), and 3) those that do not express either of these, nor the progesterone receptor (PR; triple-negative).

Although metastatic breast cancer is unlikely to be cured, there have been meaningful improvements in survival due to the availability of more effective systemic therapies, including endocrine therapy (ET) in the treatment of hormone-sensitive disease.

ET alone or in combination with targeted agents (phosphoinositide 3-kinase [PI3K], mechanistic target of rapamycin [mTOR], or cyclin-dependent kinase [CDK] 4/6 inhibitors) for metastatic hormone receptor-positive, HER2-negative breast cancer is presented here. The treatment of HER2-positive disease is discussed elsewhere, as is chemotherapy for metastatic hormone receptor-positive breast cancer. Poly(ADP-ribose) polymerase (PARP) inhibitors in patients with metastatic breast cancer and a germline breast cancer susceptibility gene 1 or 2 (BRCA1/2) mutation are also discussed separately. Other topics including the approach to breast cancer and the role of adjunctive therapy, such as pain medications and bone-modifying agents, are also covered separately.

Literature review current through: Oct 2021. | This topic last updated: Sep 27, 2021.
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Endocrine Treatment and Targeted Therapy for Hormone Receptor–Positive, Human Epidermal Growth Factor Receptor 2–Negative Metastatic Breast Cancer: ASCO
Guideline Update

Harold J. Burstein et al.


PURPOSE 

To update recommendations of the ASCO systemic therapy for hormone receptor (HR)-positive metastatic breast cancer (MBC) guideline.

METHODS 
An Expert Panel conducted a systematic review to identify new, potentially practice-changing data.

RESULTS 
Fifty-one articles met eligibility criteria and form the evidentiary basis for the recommendations.

RECOMMENDATIONS 
Alpelisib in combination with endocrine therapy (ET) should be offered to postmenopausal patients, and to male patients, with HR-positive, human epidermal growth factor receptor 2 (HER2)-negative, PIK3CA-mutated, ABC, or MBC following prior endocrine therapy with or WITHOUT a cyclin-dependent kinase (CDK) 4/ 6 inhibitor. 

Clinicians should use next-generation sequencing in tumor tissue or cell-free DNA in plasma to detect PIK3CA mutations. If no mutation is found in cell-free DNA, testing in tumor tissue, if available, should be used as this will detect a small number of additional patients with PIK3CA mutations. 

There are insufficient data at present to recommend routine testing for ESR1 mutations to guide therapy for HR-positive, HER2-negative MBC. 

For BRCA1 or BRCA2 mutation carriers with metastatic HER2-negative breast cancer, olaparib or talazoparib should be offered in the 1st-line through 3rd-line setting. 

A nonsteroidal aromatase inhibitor (AI) and a CDK4/6 inhibitor should be offered to postmenopausal women with treatment-na ̈ıve HR-positive MBC. 

Fulvestrant and a CDK4/6 inhibitor should be offered to patients with progressive disease during treatment with AIs (or who develop a recurrence within 1 year of adjuvant AI therapy) with or without one line of prior chemotherapy for metastatic disease, or as first-line therapy. 

Treatment should be limited to those without prior exposure to CDK4/6 inhibitors in the metastatic setting.

Additional information can be found at www.asco.org/breast-cancer-guidelines.

J Clin Oncol 00. © 2021 by American Society of Clinical Oncology
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TBCRC 048: Phase II Study of Olaparib for Metastatic Breast Cancer and Mutations in Homologous Recombination-Related Genes


Nadine M. Tung et al.

PURPOSE
Olaparib, a poly (ADP-ribose) polymerase (PARP) inhibitor (PARPi), is approved for the treatment of human epidermal growth factor receptor 2 (HER2)–negative metastatic breast cancer (MBC) in germline (g)BRCA1/2 mutation carriers. Olaparib Expanded, an investigator-initiated, phase II study, assessed olaparib response in patients with MBC with somatic (s)BRCA1/2 mutations or g/s mutations in homologous recombination (HR)–related genes other than BRCA1/2.

METHODS
Eligible patients had MBC with measurable disease and germline mutations in non-BRCA1/2 HR-related genes (cohort 1) or somatic mutations in these genes or BRCA1/2 (cohort 2). Prior PARPi, platinum-refractory disease, or progression on more than two chemotherapy regimens (metastatic setting) was not allowed. Patients received olaparib 300 mg orally twice a day until progression. A single-arm, two-stage design was used. The primary endpoint was objective response rate (ORR); the null hypothesis (≤ 5% ORR) would be rejected within each cohort if there were four or more responses in 27 patients. Secondary endpoints included clinical benefit rate and progression-free survival (PFS).

RESULTS
Fifty-four patients enrolled. Seventy-six percent had estrogen receptor–positive HER2-negative disease. Eighty-seven percent had mutations in PALB2, sBRCA1/2, ATM, or CHEK2. In cohort 1, ORR was 33% (90% CI, 19% to 51%) and in cohort 2, 31% (90% CI, 15% to 49%). Confirmed responses were seen only with gPALB2 (ORR, 82%) and sBRCA1/2 (ORR, 50%) mutations. Median PFS was 13.3 months (90% CI, 12 months to not available/computable [NA]) for gPALB2 and 6.3 months (90% CI, 4.4 months to NA) for sBRCA1/2 mutation carriers. No responses were observed with ATM or CHEK2 mutations alone.

CONCLUSION
PARP inhibition is an effective treatment for patients with MBC and gPALB2 or sBRCA1/2 mutations, significantly expanding the population of patients with breast cancer likely to benefit from PARPi beyond gBRCA1/2 mutation carriers. These results emphasize the value of molecular characterization for treatment decisions in MBC.

DOI: 10.1200/JCO.20.02151 Journal of Clinical Oncology 38, no. 36 (December 20, 2020) 4274-4282.

Published online October 29, 2020.

CONTEXT:

Key Objective

Poly (ADP-ribose) polymerase (PARP) inhibitors (PARPi) have been approved for the treatment of germline BRCA (gBRCA) mutation carriers with metastatic breast cancer (MBC). In addition, PARPi have demonstrated efficacy in patients with ovarian cancer with somatic BRCA1 or BRCA2 (sBRCA1/2) mutations. Other genes also function in the homologous recombination (HR)–related DNA repair pathway. This study examined whether patients with MBC with either germline mutations in HR-related genes other than BRCA1/2 or sBRCA1/2 mutations respond to the PARPi olaparib.

Knowledge Generated

The response rate to olaparib was 82% in patients with gPALB2 mutations and 50% in patients with sBRCA1/2 mutations; progression-free survival was 13.3 and 6.3 months, respectively. Responses were seen in all breast cancer subtypes. No responses were seen in patients with only ATM or CHEK2 mutations.

Relevance

The population of patients with MBC who can derive benefit from PARPi extends beyond gBRCA1/2 mutation carriers and includes patients with gPALB2 and sBRCA1/2 mutations.
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On January 12, 2018, the Food and Drug Administration granted regular approval to olaparib tablets (Lynparza, AstraZeneca Pharmaceuticals LP), a poly (ADP-ribose) polymerase (PARP) inhibitor, for the treatment of patients with deleterious or suspected deleterious germline BRCA-mutated (gBRCAm), HER2-negative metastatic breast cancer who have been treated with chemotherapy either in the neoadjuvant, adjuvant, or metastatic setting.

This is the first FDA-approved treatment for patients with gBRCAm HER2-negative metastatic breast cancer. Patients with hormone receptor (HR)-positive breast cancer should have been treated with a prior endocrine therapy or be considered inappropriate for endocrine treatment. 

Patients must be selected for therapy based on an FDA-approved companion diagnostic for olaparib.
________________________
From: Endocrine Treatment and Targeted Therapy for Hormone Receptor–Positive, Human Epidermal Growth Factor Receptor 2–Negative Metastatic Breast Cancer: 

ASCO Guideline Update:

Recommendation 2.3. Patients with metastatic HR-positive but HER2-negative breast cancer with germline BRCA1 or 2 mutations who are no longer benefiting from ET may be offered an oral poly (ADP-ribose) polymerase (PARP) inhibitor in the first-line through to third-line setting rather than chemotherapy (type: evidence-based; benefits outweigh harms; evidence quality: intermediate; strength of recommendation: strong). 

Qualifying statements: 

Small single-arm studies show that oral PARP inhibitor therapy demonstrates high response rates in MBC-encoding DNA repair defects, such as germline PALB2 mutation carriers and somatic BRCA mutations. It should also be noted that the randomized PARP inhibitor trials made no direct comparison with taxanes, anthracyclines, or platinums; comparative efficacy against these compounds is unknown.
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The Rationale for Adjuvant Ovarian Suppression in Patients With Advanced Breast Cancer Following Chemotherapy
April 17, 2019

CONCLUSIONS

Although ABC is considered an incurable disease, many current available treatment options can help alleviate symptoms and increase the length of survival. Young premenopausal women are at a higher risk for developing ABC and require treatment regimens that take into account individual fertility concerns and the high risk of disease recurrence. Methods of ovarian suppression, compared with endocrine therapy alone, have been shown to significantly improve clinical outcomes for this patient population, including extending DFS, OS, and breast cancer�free intervals. As such, ovarian suppression combined with endocrine therapy has found an important place among many well-known and well-regarded clinical guidelines, specifically in the adjuvant setting for premenopausal women. In this setting, ovarian suppression can play a foundational role in reducing recurrence.

Because the AEs associated with GnRH agonists can be a burden for patients, it is essential that providers take the time with patients to discuss expectations and the options available to mitigate these AEs. Increased knowledge and education regarding the benefits and drawbacks of ovarian suppression are essential not only to improving adherence and disease control, but also to enhancing QoL.

Evolving Paradigms, Ovarian Suppression in Breast Cancer, Targeted Oncology: Volume 1, Issue 1
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Management of toxicity to isoform a-specific PI3K inhibitors

S. E. Nunnery et al.

Abstract

Alterations in the phosphoinositide 3-kinase (PI3K)/AKT pathway are frequently found in cancer and are especially common in breast cancer, where it is estimated that 70% of tumors have some type of genetic alteration that could lead to pathway hyperactivation. A variety of PI3K pathway inhibitors have been developed in an attempt to target this pathway and improve cancer control. One of the challenges in treating patients with PI3K/AKT pathway inhibitors is the associated toxicity from on- target and off-target effects. Such side-effects are common, but reversible, and include hyperglycemia, rash, stomatitis, diarrhea, nausea, and fatigue. As a result, dose reductions, treatment delays, and treatment discontinuation are frequently reported. This impairs not only patients’ quality of life but also treatment efficacy. Most side-effects are reversible with drug interruption, since these drugs typically have a short half-life and are manageable with early intervention. An interdisciplinary approach with proactive management of patients receiving PI3K pathway inhibitors should include comprehensive education of patients about the range of toxicities, frequent monitoring, early toxicity recognition, active intervention, as well as prophylactic strategies.
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Kisquali + NSAI + goserelin = 58.7 months overall survival vs 47.7 months for NSAI + goserelin without ribociclib (Kisquali).
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Plasma PIK3CA Mutation Testing in Advanced Breast Cancer Patients for Personalized Medicine: A Value Proposition

Andrea Ferreira-Gonzalez

IMPACT STATEMENT
The patient population that benefits from accurate and cost-effective testing to predict eligibility for molecular targeted therapy with tyrosine kinase inhibitors are patients with hormone receptor–positive, HER2- negative metastatic breast cancer. Given that PIK3CA mutations can be acquired with disease progression, it is generally recommended that testing of ctDNA first or tumor tissue be done on the most recently obtained tumor sample and, if at all possible, on a specimen that was captured in the metastatic setting.

The value proposition concept is a useful tool to characterize the benefits of PIK3CA mutational testing that can be shared with different stakeholders involved in the management of oncology patients to appropriately incorporate testing in the care pathways. It can be used to help identify essential information necessary for various stakeholders and to help gather information critical to a successful adoption process.

This article summarizes how PIK3CA mutational testing can contribute to identifying patients who might benefit from personalized cancer treatment.
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Overall Survival with Ribociclib plus Fulvestrant in Advanced Breast Cancer


Dennis J. Slamon, M.D.PhD et al.

BACKGROUND
In an earlier analysis of this phase 3 trial, ribociclib plus fulvestrant showed a greater benefit with regard to progression-free survival than fulvestrant alone in postmenopausal patients with hormone-receptor–positive, human epidermal growth factor receptor 2 (HER2)–negative advanced breast cancer. Here we report the results of a protocol-specified second interim analysis of overall survival.

METHODS
Patients were randomly assigned in a 2:1 ratio to receive either ribociclib or placebo in addition to fulvestrant as first-line or second-line treatment. Survival was evaluated by means of a stratified log-rank test and summarized with the use of Kaplan–Meier methods.

RESULTS
This analysis was based on 275 deaths: 167 among 484 patients (34.5%) receiving ribociclib and 108 among 242 (44.6%) receiving placebo. Ribociclib plus fulvestrant showed a significant overall survival benefit over placebo plus fulvestrant. The estimated overall survival at 42 months was 57.8% (95% confidence interval [CI], 52.0 to 63.2) in the ribociclib group and 45.9% (95% CI, 36.9 to 54.5) in the placebo group, for a 28% difference in the relative risk of death (hazard ratio, 0.72; 95% CI, 0.57 to 0.92; P=0.00455). The benefit was consistent across most subgroups. In a descriptive update, median progression-free survival among patients receiving first-line treatment was 33.6 months (95% CI, 27.1 to 41.3) in the ribociclib group and 19.2 months (95% CI, 14.9 to 23.6) in the placebo group. No new safety signals were observed.

CONCLUSIONS
Ribociclib plus fulvestrant showed a significant overall survival benefit over placebo plus fulvestrant in patients with hormone-receptor–positive, HER2-negative advanced breast cancer.

N Engl J Med 2020; 382:514-524
DOI: 10.1056/NEJMoa1911149
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“The benefits of ribociclib with respect to overall survival in the MONALEESA program are noteworthy in the context of CDK4/6 inhibitors in advanced breast cancer. The combinations of ribociclib with fulvestrant in the MONALEESA-3 trial and with endocrine therapy, particularly nonsteroidal aromatase inhibitors, in the MONALEESA-7 trial have shown a consistent and meaningful prolongation of survival over placebo. Indeed, both trials showed an approximate 30% difference in the relative risk of death with ribociclib as compared with placebo in combination with different endocrine-therapy partners, regardless of menopausal status in patients with hormone-receptor–positive, HER2-negative advanced breast cancer. These data support the further study of ribociclib, including in the treatment of early breast cancer.” Dennis J. Slamon, M.D., Ph.D. et al.
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Overall survival in patients with hormone receptor-positive, HER2-negative, advanced or metastatic breast cancer treated with a cyclin-dependent kinase 4/6 inhibitor plus fulvestrant: a US Food and Drug Administration pooled analysis

Jennifer J Gao, MD et al.

Background

Cyclin-dependent kinase 4/6 inhibitors (CDKIs) are oral targeted agents approved for use in combination with endocrine therapy as first-line or second-line treatment of patients with hormone receptor-positive, HER2-negative, advanced or metastatic breast cancer. We previously reported the pooled analyses of progression-free survival in patients in specific clinicopathological subgroups, all of whom received consistent benefit from the addition of a CDKI to hormonal therapy. Here, we report the pooled overall survival results in patients treated with a CDKI and fulvestrant.
Methods

In this exploratory analysis, we pooled individual patient data from three phase 3 randomised trials of CDKI or placebo in combination with fulvestrant in patients with breast cancer submitted to the US Food and Drug Administration and approved before Aug 1, 2020, in support of marketing applications. All analysed patients were aged at least 18 years, had an Eastern Cooperative Oncology Group performance status of 0–1, had hormone receptor-positive, HER2-negative advanced or metastatic breast cancer, and received at least one dose of CDKI or placebo in combination with fulvestrant. The median overall survival was estimated using Kaplan-Meier methods, and hazard ratios (HRs) with corresponding 95% CIs were estimated using Cox regression models. Patients were analysed collectively, by number of previous lines of systemic endocrine therapy in any disease setting (first-line or endocrine naive vs second-line and later), and in various clinicopathological subgroups of interest. The estimated median overall survival was not reported by group when the pooled population included patients treated across lines of therapy because of potential patient heterogeneity. All results presented are considered exploratory and hypothesis generating.
Findings

Across the three pooled trials, 1960 patients were randomly assigned between Oct 7, 2013, and June 10, 2016 (12 patients were not treated and 1296 [66%] patients were randomly assigned to CDKI and 652 [33%] to placebo). In all treated patients (n=1948), the estimated HR for overall survival was 0·77 (95% CI 0·68–0·88), with a median follow-up of 43·7 months (IQR 37·8–47·7) and deaths in 935 (48%) of the 1948 patients. The difference in estimated median overall survival was 7·1 months, favouring CDKIs. In patients who received CDKIs or placebo in combination with fulvestrant as first-line systemic endocrine therapy (two trials; n=396), the estimated HR for overall survival was 0·74 (95% CI 0·52–1·07), with a median follow-up of 39·4 months (IQR 37·0–42·2). 123 (31%) of these patients died. The difference in estimated median overall survival could not be calculated because median overall survival was not estimable (95% CI 50·9–not estimable) in the CDKI group and was 45·7 months (95% CI 41·7–not estimable) in the placebo group. In patients who received CDKIs or placebo in combination with fulvestrant as second-line or later systemic endocrine therapy (three trials; n=1552), the estimated HR for overall survival was 0·77 (95% CI 0·67–0·89), with a median follow-up of 45·1 months (95% CI 39·2–48·5). 812 (52%) of these patients died. The difference in estimated median overall survival was 7·0 months, favouring CDKIs.
Interpretation

The addition of CDKIs to fulvestrant resulted in a consistent overall survival benefit in all pooled patients and within most clinicopathological subgroups of interest. These findings support the existing standard of care of CDKIs plus fulvestrant for the treatment of patients with hormone receptor-positive, HER2-negative, advanced breast cancer.
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Breast-Cancer Risk in Families with Mutations in PALB2

A.C. Antoniou et al.

Breast-cancer estrogen-receptor status was available for 129 affected PALB2 mutation carriers, and the tumors in 95 of the 129 (74%) were estrogen-receptor–positive; this frequency is similar to that seen among patients with BRCA2 mutations18 or with sporadic breast cancer.

N Engl J Med. 2014 August 7; 371(6): 497–506. doi:10.1056/NEJMoa1400382.
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Pharmacokinetic Effects and Safety of Olaparib Administered with Endocrine Therapy: A Phase I Study in Patients with Advanced Solid Tumours

Ruth Plummer et al.

Abstract

Introduction
The PARP inhibitor olaparib is efficacious as monotherapy and has potential application in combination with endocrine therapy for the treatment of breast cancer. This phase I study assessed the safety and pharmacokinetic (PK) profiles of olaparib combined with tamoxifen, anastrozole or letrozole in patients with advanced solid tumours.

Methods
During part A, PK profiles were assessed in three consecutive treatment periods: (1) olaparib (tablet) 300 mg bid, days 1–5 followed by a 4-day washout; (2) cohort 1, tamoxifen 60 mg loading dose qd days 10–13, 20 mg qd days 14–26; cohort 2, anastrozole 1 mg qd days 10–19; cohort 3, letrozole 2.5 mg qd days 10–38; (3) as for period 2, with concomitant olaparib 300 mg bid for 5 days. Patients could then enter part B and receive olaparib monotherapy (300 mg bid continuously). Safety was assessed in parts A and B until 12 months after the last patient entered part B.

Results
Seventy-nine patients (20.3% with breast cancer) received treatment in part A; 72 completed part A and 69 entered part B. Anastrozole and letrozole had no effect on the PK profile of olaparib and vice versa. Co-administration with tamoxifen produced a modest decrease in exposure to olaparib [geometric least-squares mean (GLSmean) Cmax,ss and AUC0–τ decreased by 20% (90% CI 0.71–0.90) and 27% (0.63–0.84), respectively]. Exposure to tamoxifen was slightly increased when combined with olaparib [GLSmean Cmax,ss and AUC0–τ increased by 13% (1.06–1.22) and 16% (1.11–1.21), respectively]; however, the 90% CI fell within the 0.7–1.43 boundary and there were no changes in exposure to tamoxifen metabolites. The safety profile for olaparib alone and in combination with the antihormonal therapies was acceptable.

Conclusions
The combination of olaparib and either anastrozole, letrozole or tamoxifen was generally well tolerated, with no clinically relevant PK interactions identified.

Advances in Therapy volume 35, pages 1945–1964 (2018)
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LBA19 GEICAM/2014-12 (FLIPPER) study: First analysis from a randomized phase II trial of fulvestrant (F)/palbociclib (P) versus (vs) F/placebo (PL) as first-line therapy in postmenopausal women with HR (hormone receptor)+/HER2– endocrine sensitive advanced breast cancer (ABC)

J. Albanell et al.

Abstract:

Background
The role of P combined with F in improving outcomes of endocrine sensitive ABC patients (pts) in the first-line setting deserved clinical testing. To study this, postmenopausal HR+/HER2– ABC with de novo metastatic disease or relapsing after >12 months of completing ≥5 years of adjuvant endocrine therapy were included in FLIPPER study.

Methods
In this double-blind phase II study, pts were randomly assigned in 1:1 ratio to F 500mg/P vs. F/PL. Stratification criteria were: visceral vs. non-visceral and recurrent vs. de novo metastatic disease. The primary objective was progression-free survival (PFS) at 1 year (investigator’s assessment by RECIST 1.1). With a sample size of 190 pts and a two-sided alpha of 0.2, the analysis has 80% power to detect a difference between both treatment groups, assuming PFS proportions of 0.545 and 0.695 for F/PL and F/P, respectively (constant HR of 0.6).

Results
From Feb’2016 to Jan’2019, 189 pts were randomised (94 F/P, 95 F/PL). Median age was 64 years, 45.5% of pts had de novo metastatic disease, 60.3% visceral involvement. The study met the pre-specified primary endpoint: PFS rates at 1-year were 83.5% and 71.9% in F/P and F/PL groups, respectively (HR 0.55; 80% CI 0.36-0.83, p=0.064). Median PFS was 31.8 mo (F/P) vs. 22.0 mo (F/PL) (HR 0.52; 95% CI 0.34-0.78; p=0.002). Overall response rates were 68.3% (F/P) vs. 42.2% (F/PL) (p=0.004). The most frequent G2/4 non-haematological toxicities were diarrhoea (3.2% vs. 2.1%) and fatigue (12.8% vs. 5.3%) with F/P and F/PL, respectively. G3/4 haematological toxicities were neutropenia (64.9% vs. 0%), leukopenia (26.6% vs. 0%) and lymphopenia (14.9% vs. 2.1%). There were no reported cases of febrile neutropenia nor treatment related deaths. OS data are immature.

Conclusions
F/P significantly improved 1-year PFS rate compared to F/PL in pts with HR+/HER2- endocrine sensitive ABC. F/P also improved median PFS and ORR. These data provide evidence for superiority of F/P vs. F/PL in an ABC population not represented in the pivotal PALOMA3 trial.
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NCI Dictionary:

T-DM1

A drug used to treat certain patients with HER2-positive breast cancer that has already been treated with trastuzumab and a type of anticancer drug called a taxane. It is also being studied in the treatment of other types of cancer. T-DM1 contains a monoclonal antibody called trastuzumab that binds to a protein called HER2, which is found on some breast cancer cells. It also contains an anticancer drug called DM1, which may help kill cancer cells. T-DM1 is a type of antibody-drug conjugate. Also called ado-trastuzumab emtansine and Kadcyla.


Ado-Trastuzumab Emtansine

https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:f138da53-ed4a-4205-a338-335daee76013
Test Name
Antitumor Activity and Safety of Trastuzumab Deruxtecan in Patients With HER2-Low (HER2 1+ or HER2 2+) –Expressing Advanced Breast Cancer: Results From Phase Ib Study

Shanu Modi, MD et al

Abstract:

PURPOSE 
Trastuzumab deruxtecan (T-DXd, formerly DS-8201a) is a novel human epidermal growth factor receptor 2 (HER2)-targeted antibody drug conjugate (ADC) with a topoisomerase I inhibitor payload. 

A dose escalation and expansion phase I study evaluated the safety and activity of T-DXd in patients with advanced HER2-expressing/mutated solid tumors. 

Here, results for T-DXd at the recommended doses for expansion (RDE) in patients with HER2-low (immunohistochemistry [IHC] 1+ or IHC 2+/in situ hybridization2) breast cancer
(ClinicalTrials.gov identifier: NCT02564900) are reported.

PATIENTS AND METHODS:
Eligible patients had advanced/metastatic HER2-low–expressing breast cancer refractory to standard therapies. The RDE of 5.4 or 6.4 mg/kg T-DXd were administered intravenously once every 3 weeks until withdrawal of consent, unacceptable toxicity, or progressive disease. Antitumor activity and safety were assessed.

RESULTS 
Between August 2016 and August 2018, 54 patients were enrolled and received ≥ 1 dose of T-DXd at the RDE. Patients were extensively pretreated (median, 7.5 prior therapies). The confirmed objective response rate by independent central review was 20/54 (37.0%; 95% CI, 24.3% to 51.3%) with median duration of response of 10.4 months (95% CI, 8.8 month to not evaluable). 

Most patients (53/54; 98.1%) experienced ≥ 1 treatment-emergent adverse event (TEAE; grade ≥ 3; 34/54; 63.0%). Common (≥ 5%) grade ≥ 3 TEAEs included decreases in neutrophil, platelet, and WBC counts; anemia; hypokalemia; AST increase; decreased appetite; and diarrhea. Three patients treated at 6.4 mg/kg suffered fatal events associated with T-DXd–induced interstitial lung disease (ILD)/pneumonitis as determined by an independent adjudication committee.

CONCLUSION
 The novel HER2-targeted ADC, T-DXd, demonstrated promising preliminary antitumor activity in patients with HER2-low breast cancer. Most toxicities were GI or
hematologic in nature. ILD is an important identified risk and should be monitored closely and proactively managed.

J Clin Oncol 38:1887-1896. © 2020 by American Society of Clinical Oncology


