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ABSTRACT 
Chemotherapy is used as neoadjuv an t therapy for all subgroups of breast cancer, including ER- 
positiv e, and HER2-negativ e cases. How ev er, studies hav e suggested that using ar omatase inhibitors 
c ombined with CDK4/6-inhibit ors migh t be an appropria t e alt ernative in select ed pa tien ts . Thus , 
the NEOLETRIB trial ev alua tes the response of ER-positive, HER2-negative luminal A/B breast 
canc er t o the c ombination of letro z ole and ribociclib in the neoadjuv an t setting. Compr ehensiv e 
molecular biology pr ocedur es, including sequential single-cell RNA-sequencing of tumor biopsies, 
are performed during 6 months of treatment with extensive biobanking of blood samples, tumor 
biopsies and gut microbiome specimens. Our findings will hopefully c ontribut e t o an impr ov ed 
selection of pa tien ts who may benefit from this drug combination and give new insights into the 
intr a-tumor al changes during this treatment. 

Trial r egistra tion number: NCT05163106 ( ClinicalTrials.gov ) 
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. Background & rationale 

reast cancer is a leading cause of cancer-related deaths
mong women, affecting approximately about 2.3 mil-

ion women annually [ 1 ]. About 5–10%, will have locally
dvanced breast cancer when diagnosed [ 2 ]. In some
ases, pr esurgical tr ea tmen t (neoadjuv an t therapy) may
e necessary to facilitate tumor resection with free mar-
ins, allowing for breast conserving surgery. Thus, the

ationale for using neoadjuvant therapy in the treatment
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of early breast cancer is to do wn-siz e large, otherwise
inoperable tumors, irr espectiv e of the pr esence of axillary
lymph node metastasis. Neoadjuv an t trea tmen t, involv -
ing different onc olog ical modalities like chemotherapy
or targeted therapies, has been shown to increase the
chance of curing pa tien ts with locally advanced breast
cancer [ 3 ]. The neoadjuv an t setting is also useful for
studying endocrine trea tmen t responses in vivo in breast
cancer pa tien ts as it allow s for long itudinal clinical evalu-
ation of the tumor during therapy [ 4 ]. For example, clini-
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al out c omes may be predicated by ev alua ting changes
n the expression of estrogen-regulated and prolifera-
ion genes in the tumor cells before, during and after
rea tmen t [ 5 ]. Among breast cancer pa tien ts undergoing
eoadjuv an t endocrine therapy, changes in expression of

he proliferation marker Ki67 may be useful as a surrogate
arker of trea tmen t efficacy [ 6 ]. 
Hormone rec ept or-positive (HR-positive) breast can-

er is the most common subtype and ac c ounts for
bout 70–80% of all breast cancers [ 7 ]. Thus, while
hemotherapy is still r egar ded as the standard of care
 or man y pa tien ts with locally adv anced , HR-positiv e,
ER2-negativ e br east canc er, c ertain pa tien ts may ben-
fit from neoadjuv an t endocrine therapy, e.g. aromatase

nhibitors in postmenopausal women [ 8–10 ]. Multiple
rials have demonstrated that for a selected group of
a tien ts, the efficacy of neoadjuv an t monotherapy with

hir d-generation ar omatase inhibitors (anastr o z ole, letro-
ole, exemestane) [ 11–17 ], is comparable with standard
eoadjuv an t chemotherapy [ 13 ]. 

Mor e r ecently, the r esponse to traditional endocrine
rea tmen t regimens used in the metastatic setting has
een r ev olutioniz ed b y the addition of no vel agents such
s c yclin- dependent kinases (CDK4/6) inhibitors (pal-
ociclib , ribociclib , abemaciclib). In HR-positive, HER2-
ega tive metasta tic breast canc er, the c ombination of
n aromatase inhibitor, or SERDs like fulvestrant, with a
DK4/6 inhibitor has been established as the standard of
are in first and second-line trea tmen t [ 18 , 19 ]. Multiple
ivotal Phase III clinical trials of this combination therapy
ave documented a doubling of the time t o prog ression
nd prolonged overall survival [ 20–29 ]. 

The utility of CDK4/6 inhibitors in metastatic breast
ancer has led to their experimen tal applica tion in
he neoadjuv an t setting for HR-positive, HER2-nega tive
r east cancer, with pr omising r esults ( Table 1 ) [ 30–35 ]. A
election of key trials are briefly summarized in the follow-
ng par agr aphs. 

The NeoPAL trial was a r andomized, par allel, non-
omparative phase II study including pa tien ts with
rosigna-defined luminal A and luminal B, stage II–

II breast cancer not suitable for breast-conserving
urgery [ 31 ]. Ov erall , 106 pa tien ts w er e randomly
ssig ned t o either letro z ole (2.5 mg daily) and Palbo-
iclib (125 mg once daily for 3 w eeks on, 1 w eek off)
r FEC100 (5-FU 500 mg/m 

2 , epirubicin 100 mg/m 
2 ,

yclophosphamide 500 mg/m 
2 ) × 3 in 21-day courses.

 he Letro z ole-Palbociclib (LETPAL) combination therap y
 as associa t ed with enc ourag ing clinical and biomarker

esponses. Ac c ordingly, the therapy was suggested as a
ot ential alt ernative t o chemotherapy in ear ly high-r isk

uminal breast cancer. The 40-mon th PFS ra te of the
eoPAL trial was reported in 2022 by Delaloge et al. [ 36 ].
The PFS rate was 86.7 and 89.9% in the LETPAL group and
c ontrol g roup, respectively (not statistically significant). 

The CORALEEN trial [ 34 ] was a parallel-arm, mul-
tic ent er, randomized, open-label, phase II trial. Post-
menopausal women with stage I-IIIA breast cancer that
w er e HR-positiv e, HER2-negativ e, luminal B by PAM50
of at least 2 cm in diameter by MRI w er e included .
106 pa tien ts w er e enr olled and randomized to either
six 28- day c ycles of ribociclib (600 mg once daily for
3 weeks on, 1 week off) plus daily letro z ole (2.5 mg/day)
or four cycles of doxorubicin (intravenous 60 mg/m2)
and cy clophosphamide (intrav enous 600 mg/m 

2 ) ev ery
21 days follo wed b y weekly paclitaxel (intravenous
80 mg/m 

2 ) for 12 weeks. The total duration of neoad-
juv an t therapy was 24 weeks in both arms. The authors
concluded that some patients with high-r isk, ear ly-stage,
HR-positiv e, HER2-negativ e br east canc er c ould achieve
molecular downstaging of their disease using the CDK4/6
inhibitor + letro z ole combination. 

The FELINE trial [ 35 ] was a randomized, placebo-
contr olled , multicenter, investiga tor initia ted trial tha t
included postmenopausal women with anatomical
stage II-III HR-positiv e, HER2-negativ e br east cancer.
120 pa tien ts w er e randomized 1:1:1 to r eceiv e either
letro z ole (2.5 mg daily) and placebo, letro z ole (2.5 mg
daily) and int ermitt ent ribociclib (600 mg once daily
for 3 weeks on, 1 week off), or letro z ole (2.5 mg daily)
and continuous ribiciclib (400 mg onc e daily), The t otal
duration of treatment was 24 weeks in all three arms.
Surgery was performed between days 8 and 21 of cycle
6. The primary objective was to determine if adding
ribociclib to letro z ole resulted in a higher proportion
of pa tien ts with preopera tive endocrine prognostic
index (PEPI) score at the time of surgery, and obviating
chemotherap y. T he PEPI score combines surgical stag-
ing parameters after endocrine neoadjuv an t therapy,
estr ogen r ec ept or status and Ki67 levels to define the
risk of r ecurr enc e. A PEPI sc ore of 0 is associated with
a low risk of r ecurr ence without adjuv an t chemother-
ap y [ 37 ]. T he results did not sho w a significant increase
in the number of pa tien ts with a PEPI score of 0 between
gr oups. How ev er, the addition of ribociclib to letro-
zole led to a significantly higher proportion of patients
achieving c omplet e c ell cy cle arr est (C C CA) at day 14
cycle 1. 

A meta-analysis of neoadjuv an t trials involving
endocrine therapies and CDK4/6 inhibitors showed
that combining an aromatase inhibitor with a CDK4/6
inhibitor offers similar efficacy to neoadjuv an t
chemotherapy with an impr ov ed safety pr ofile. Mor eov er,
a higher rate of C C CA was achieved in the neoadjuv an t
endocrine combination therapy gr oup compar ed with
neoadjuv an t chemotherapy [ 38 ]. 
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Table 1. Selected clinical trials using aromatase inhibitors as monotherapy or in c ombina tion with CDK4/6-inhibitors in the neoad- 
juvant setting. 

Inv olv ed cancer drugs Number of patients Duration (months) Ref. 

Ar oma tase inhibitors as neoadjuvant monotherapy 
Eiermann et al. (PO24) (2001) LET vs TAM 337 4 [ 11 ] 
Tubiana-Hulin et al. (2007) EXE 42 4 [ 12 ] 
Semiglazov et al. (2007) ANA vs EXE vs ChT 239 3 [ 13 ] 
Takei et al. (SBCCSG-03) (2008) EXE 44 4 [ 14 ] 
Fontein et al. (2014) EXE 102 6 [ 15 ] 
Skriver et al. (2017) LET 112 4 [ 16 ] 
Krainick -Str obel et al. (2017) LET 33 4–8 [ 17 ] 
Ar oma tase inhibitors in combination with CDK4/6- inhibitors (neoadjuvant trials) 
Ma et al. (NeoPalAna) (2017) ANA + PAL 50 5 [ 30 ] 
Cottu et al. (NeoPAL) (2018) LET + PAL vs ChT 106 4,5 [ 31 ] 
Johnston et al. (PALLET trial) (2019) LET vs LET + PAL 307 4 [ 32 ] 
Hurvitz et al. (neoMONARCH) (2020) ANA + ABE 224 4 [ 33 ] 
Prat et al. (CORALLEEN) (2020) LET + RIB vs ChT 106 6 [ 34 ] 
Khan et al. (FELINE) (2020) LET + placebo vs LET + RIB 

continuous dose vs 
LET + RIB int ermitt ent dose 

121 6 [ 35 ] 

ABE: Abemaciclib; ANA: Anastrazole; ChT: Chemotherapy; EXE: Exemestane; LET: Letrozole; PAL: Palbociclib; RIB: Ribociclib; TAM: Tamoxifen. 
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The NEOLETRIB trial described in this paper is primar-
ly designed as an exploratory clinical trial with the aim of
ptimizing pa tien t selection for CDK4/6 inhibitors and an
romatase inhibit or c ombination therapy in the neoadju-
 an t setting. 

.1. Objectives 

he trial aims to study the direct and indirect anti-tumor
ffects of neoadjuv an t therapy with letrozole and ribo-
iclib combination therapy for a period of 6 months.
he tumor immune environment in pa tien ts with locally
dvanced , luminal A/B br east cancer will be studied at
ev eral pr edefined time points during trea tmen t with
etro z ole and ribociclib. Blood, tumor tissue and gut

icrobiome samples (fecal samples) will also be c ollect ed
ultiple times during neoadjuv an t therapy ( Figure 1 )

nd annually for 5 years following surgery. We hope
o be able to answer several remaining key questions
elat ed t o basic breast cancer biology during simultane-
us aromatase- and CDK4/6 inhibition. 

.2. Primary objective 

he primary objective is to ev alua te the in tra-tumor
mmunological effects of letro z ole and ribociclib combi-
ation therapy in the neoadjuvant setting. This will be
etermined mainly through sequential single-cell RNA-
equencing of tumor biopsies in addition to other rele-
 an t methods focusing on the composition of immune
ells in the peripheral blood etc . How ev er, a br oad
et of state -of-the -art molecular biology pr ocedur es will
e used to elucidate both changes in the local tumor
nvironment and sy st emic effects, as reflected in the
econdary objectives outlined below (summarized in
igure 2 ). 
1.3. Se condary obje ctives 

A key secondary objective of the trial is to study early and
late mechanisms of adaption and resistance to the com-
bination of letro z ole and ribociclib. The evolution of the
tumor cell clones at baseline, during neoadjuv an t ther-
apy and before surgery will be monitored using whole
exome/genome tumor sequencing and single-cell RNA
sequencing. The clinical, radiological (MRI) and patho-
logical response of targeted neoadjuv an t therapy with
letro z ole and r ibociclib, deter mined by the trea tmen t
effects will be assessed by breast cancer pathologists
after surgery, including changes in the Ki67 proliferation
marker are ev alua ted. 

An additional secondary objective is to ev alua te blood
samples for tumor-derived or immune-related markers
such as serum cytokine levels, serum metabolite levels
and cir culating fr ee tumor DNA (ctDNA) as surr ogate
parameters for estimating the anti-tumor effects from liq-
uid biopsies before and during therapy. 

Recen t publica tions have cit ed the pot ential sig-
nificance of the pa tien t’s microbiota in breast cancer
pa tien ts [ 39 ]. Ac c ordingly, each pa tien t’s gut microbiota
will be profiled at baseline and during trea tmen t in the
NEOLETRIB trial. Analysis of fecal samples will allow total
DNA/RNA screening at baseline, during trea tmen t and
the follow-up period after surgery. Fecal samples will be
profiled using metagenomic sequencing targeting the V4
region of the 16S rRNA gene. 

1.4. Exploratory objectives 

We intend to investigate signals mediated by extracellular
vesicles (such as exosomes, microvesicles and apoptotic
bodies) in an effort to elucidate the in trica te rela tionship
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Surgery

Individualized
adjuvant therapy

GOSERELIN (peri-/premenopausal patients only)

LETROZOLE + RIBOCICLIB (all patients, 6 months, neoadj.) 

Baseline:
Written consent
Staging procedures
MRI / CT breast (I)
Tumor biopsy (I)
Biobanking*

C1 D21
(1. cycle with 
ribociclib):
Biobanking*
Tumor biopsy (II)

C3 D21
(3. cycle with 
ribociclib):
Biobanking*
MRI / CT breast (II)

C6 D21
(6. cycle with 
ribociclib):
Biobanking*
Tumor biopsy (III)
MRI / CT breast (III)

Biobanking* (blood samples/liquid biopsies and feces samples)

THE NEOLETRIB-trial (NCT05163106)

Figure 1. Design and timeline of the NEOLETRIB trial. All patients will be treated with Letrozole and Ribociclib, with the addition of 
Goserelin to pre- and perimenopausal patients. At baseline written consent will be collected and staging pr ocedur es will be performed. 
The first MRI/CT breast will be done as well as the first tumor biopsy and biobanking of blood samples, liquid biopsies and feces 
samples. 
Biobanking pr ocedur es will be r epeated on day 21 of cy cles 1, 3 and 6 of ribociclib tr ea tment . MRI/CT br east will be r epeated on day 21 
of cycles 3 and 6 of ribociclib trea tment . 
C1 D21: Cycle 1 day 21. C3 D21: Cycle 3 day 21. C6 D21: Cycle 6 day 21. 
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etween local breast cancer trea tmen t effects, the local
nd sy st emic immune sy st em and the gut microbiota. 

In an att empt t o build upon the findings of a recent
tudy of the nature of the CDK4/6 inhibit or-induc ed
enesc enc e in liposarc oma [ 40 ], we int end t o look deeper
nto the mechanisms behind senesc enc e and c ell cycle
berrations in patients treated with letro z ole and riboci-
lib in the neoadjuv an t setting. 

The study also aims to optimize methods for evalu-
 ting neoadjuv an t trea tmen t r esponses in br east cancer
a tien ts using spectral CT scans and split-dynamic MRI.
ll radiological pr ocedur es will be performed at baseline,
 months and 6 months of therapy ( Figure 1 ). The pri-
ar y and secondar y objectiv es of the NEOLETRIB trial ,

nd a selection of inv olv ed pr ocedur es, ar e summarized
n Figure 2. 

.5. Trial design 

he NEOLETRIB trial is a phase II, multic ent er, single-arm,
pen-label, neoadjuv an t study ( Figure 1 ). 

. M etho ds 

.1. Study setting 

w o major Norw egian br east canc er c ent ers will recruit
a tien ts to the NEOLETRIB trial: Akershus University Hos-
pital , r esponsible for the eastern part of the Oslo area and
Drammen Hospital responsible for the western part of the
Greater Oslo Region. 

2.2. Eligibility criteria 

Pa tien ts diagnosed with locally advanced , ER-positiv e,
HER2-negativ e, luminal A/B br east cancer suitable for
neoadjuv an t an ti-hormonal trea tmen t will be considered
for the study. For this particular trial, ER-positivity is
defined by ER-positive IHC staining in ≥50% of cancer
cells. ER is established as a standard prognostic marker
for response to neoadjuv an t endocrine therapy [ 41 ]. The
ER-positive cutoff of 50% was chosen in order to obtain
rapid downstaging, which is crucial in the neoadjuv an t
setting. The prot oc ol defines locally advanc ed breast can-
cer as T3-T4 tumors, and/or N2-3, primary breast cancer.
How ev er, pa tien ts with a large T2 tumor ( ≥3 cm), lacking
other trea tmen t options due t o their age, c omorbidity, or
desire to avoid standard chemotherapy may be included
as well if they have a disease with the tumor biology as
described above. 

All pa tien ts who ar e consider ed for the NEOLETRIB trial
must undergo compr ehensiv e clinical staging with CT
scans (lungs, abdomen and pelvis), bone scintigraphy and
a baseline MRI of the breasts, as well as routine blood sam-
ples, prior to inclusion. Additional MRIs of the spine/pelvis
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LIQUID BIOPSIES

TUMOR BIOPSIES

FECES

cfDNA isolation &

mutation detection

Metabolomics

Immunophenotyping

miRNA & protein profiling

Gut microbiome sequencing Cell-cycle regulation

WGS / WES

PDECs & organoids

Bulk RNA-seq &

DNA methylation

Spatial transcriptomics

Single-cell RNA-seq

Estradiol
LetrozoleN

Neutrophils

Monocytes

Lymphocytes

Molecular biology procedures and techniques to be used in the NEOLETRIB trial.

Abbreviations: PDECs: Patient-derived explant cultures. WGS: Whole genome 

sequencing. WES: Whole exosome sequencing

Figure 2. Molecular biology pr ocedur es and techniques to be used in the NEOLETRIB trial. 
PDEC: Patien t -derived e xplan t culture; WES: Whole e xosome sequencing; WGS: Whole genome sequencing. 
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ay be performed as well (phy sician’s choic e). Pa tien ts
ith triple-negative breast cancer, HER2-positive breast

ancer (IHC 2 + and amplified or IHC 3 + ) and pa tien ts with
ny type of distant metastasis are ineligible. 

The key eligibility cr iter ia are br iefly summar ized in

able 2 . 

 

2.3. Interventions 

Pa tien ts enrolled in the NEOLETRIB trial will r eceiv e con-
tinuous trea tmen t with letro z ole 2.5 mg orally daily (o.d.)
in combination with ribociclib 600 mg o.d . giv en for
21 days followed by a sev en-day br eak (28 days = 1
cy cle) ( Figur e 1 ). Six neoadjuv an t cycles of ribociclib (cor-
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Table 2. Key inclusion and exclusion criteria for the NEOLETRIB trial. 

Key inclusion and exclusion criteria NEOLETRIB trial 

Inclusion criteria 

• Histologically confirmed locally advanced breast carcinoma, defined as T3-T4, and/or N2-3 primary breast cancer 
• Large T2 tumors ( > 3 cm in diameter); 
• ER-positive (defined by ER-pos. in > 50% of cancer cells) and HER-2 negative, luminal A/B breast cancer 
• Postmenopausal status (natural status or induced by treatment with the LHRH-analogue goserelin 3.6 mg implant s.c. given every 4 weeks) 
• Adequate bone marrow and organ function as defined by standard laboratory values (as assessed by a central laboratory for eligibility) 
• Standard 12-lead ECG values are defined as the mean of the triplicate ECGs 

◦ QTc interval at screening < 450 msec (QT interval using Fridericia’s correction) 
◦ Mean resting heart rate 50–90 bpm (determined from the ECG) 

• Performance Status: Eastern Cooperative Oncology Group (ECOG) score 0-1 
• Ability and willingness to comply with study visits, treatment, testing and to comply with the protocol 
• Informed written consent 

Exclusion criteria 

• Any prior treatment for primary invasive breast cancer during the last 2 years 
• Patient with a known hypersensitivity to any of the e xcipien ts of ribociclib or letrozole 
• Triple-negative breast cancer 
• HER-2 positive disease, suitable for neoadjuvant therapy with trastuzumab, pertuzumab and taxanes etc. 
• Other conditions rendering patients in need of other treatment options with immediate effect like chemotherapy 
• Concomitant medications that are known strong inducers of CYP3A4/5. 
• Clinically significant, uncontrolled heart disease and/or cardiac repolarization abnormality 
• Pregnant or breast-feeding (lactating) women 
• Premenopausal women who do not comply with established pregnancy preventing measures during the trial 
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esponding to 6 months of neoadjuvant therapy) will be
iv en. Manufactur er (Novartis Pharmaceuticals) recom-
endations for drug dose reduction for ribociclib, blood

amples and ECG assessments will be followed in this
rial . How ev er, individual dose adaptations in response to
a tien t comorbidities, adv anced age and possibly other

actors may be made at the clinician’s discretion. Addi-
ional cancer therapy is not permitted. 

Clinical ev alua tion of all pa tien ts will be performed
sing tumor palpation and caliper measurement of the

umor every 4–6 weeks. Additionally, breast MRIs will be
erformed at baseline and following 3 and 6 months of
eoadjuv an t therapy. 

In addition to the regular breast MRIs, subgroups of
a tien ts will be ev alua ted with a spectral CT scan (breast)
t baseline and following 3 and 6 months of therapy. 

Following standard trea tmen t prot oc ol, blood will be
rawn to ev alua te liver function, kidney function, bone
arrow function, among other parameters before initi-

tion of ev ery cy cle with ribociclib. Additional scientific
lood samples will be drawn at baseline and on day 21
f the first, third and sixth cycle of ribociclib ( Figure 1 ).
CG will be performed at baseline and following 14, 28
nd 42 days of therapy as usual with standard ribociclib
herapy. 

After surgery, study samples (blood and feces) will
e obtained annually for 5 years and at the time of

elapse/metastasis. 
Response to aromatase inhibitors such as letro z ole

s dependent upon the patient being postmenopausal,
ither naturally or induced by goserelin. In this proto-
col, postmenopausal status is defined as age > 55 years,
or age > 50 years and at least 2 years of amenor r hea, in
addition to LH, FSH and plasma estradiol levels in the
postmenopausal range. Pre- and perimenopausal women
may also be included as they will be treated with gosere-
lin (3.6 mg every 28 days s.c.) starting at least 1 week prior
to initialization of letro z ole and ribociclib. 

Tissue samples of the primary tumor will be obtained
at baseline and on day 21 of ribociclib cycles number 1
and 6 ( Figure 1 ). Consequently, the time point for tumor
biopsies is somewhat differ ent fr om pr evious trials that
obtained tumor biopsies at day 14 of ribociclib treatment.
As the trea tmen t with ribociclib continues for 21 days in
this trial , w e believ e that day 21 of each tr ea tmen t cycle is
the most appropriate day for biobanking. Surgery should
occur no later than 1–2 weeks following the completion
of the 6th cycle of ribociclib. All tumor biopsies will be
obtained using an ultrasound-guided, vacuum-assisted
needle technique (BD Inc., USA) ensuring multiple, high-
quality biopsies at each time point. Only highly experi-
enced breast radiologists will be inv olv ed in tumor biopsy
pr ocedur es. 

Insufficient response to the neoadjuv an t medica tion
prot oc ol (e.g. stable disease at 3 months or worse), will
result in the immediate termination of the treatment,
and standard chemotherapy for locally advanced breast
cancer will be consider ed , if applicable. We will strive to
obtain a tumor biopsy, blood samples and feces samples
at this time point. 

The result of the final pathological report post-
surgery will be ev alua t ed ac c ording t o the guide-
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ines of the Norwegian Breast Cancer Group, and all
a tien ts will be considered for adjuv an t chemotherapy, if

ndicated. 

.4. Pa rticipa nt timeline 

rial visits will take place by the time of screening, at base-
ine, on days 14, 21 and 28 during the first ribociclib cycle
nd on days 14 and 28 during the second ribociclib cycle.

n cycle 3, there are trial visits on days 21 and 28 while
here is only a visit on day 28 during cycles 4 and 5. Dur-
ng the last trea tmen t cycle with ribociclib, pa tien ts will
e scheduled for a trial visit on day 21 (biobanking and

ermination of ribociclib therap y.) E very pa tien t included
n the trial will be followed up by a medical onc olog ist
or up to 10 years after surgery. Biobanking (blood and
ec es c ollection) will be perf ormed annually f or the first
 years after surgery, while routine clinical examinations
y a breast cancer medical onc olog ist will be done every
 months. 

.5. Sample size & recruitment 

ased on the results of the CORALLEEN trial [ 34 ], treat-
ent response (24 weeks of trea tmen t) based on MRI
as 14% Complete Response (CR), 43% Partial Response

PR), 33% Stable Disease (SD) and 10% N/A. We propose a
inimum sample size in either g roup t o be at least > 30

a tien ts, thus an inclusion goal of 100 pa tien ts in total
ould be sufficient for hypothesis-generating results. 

How ev er, the primary aim of this trial is to deliver basic
 esear ch r esults, ra ther than to ev alua te the efficacy or
ompar e tr ea tmen ts. Given the main end poin ts and the
xpected da ta v aria tion, the da ta will be sufficient to yield
 eliable r esults. 

The study was opened for inclusion on 1 April 2021,
nd will remain open until 31 December 2024, or until a
inimum of 100 pa tien ts have c omplet ed all study proc e-

ur es. A t the time of manuscript submission, 85 pa tien ts
av e alr eady been enr olled in the NEOLETRIB trial . 

. Data collection, management & analysis 

he clinical dataset is stored locally at the Department
f Oncology at Akershus University Hospital (the elec-

ronic pa tien t journal, and da ta managemen t softw are;
ocated on the secure hospital server). Data from special-
zed pr ocedur es will be generated and stored on secure
 esear ch serv ers at each of the r espectiv e institutes. All
linical data are anonymized prior to use by c ollaborat ors.
esponse assessments including clinical caliper measure-
ents, MRIs during therapy and pathological evaluations

fter surgery, will be car r ied out following guidelines pro-
ided by the Royal Society of Pathologists (UK). Tumor
esponse will subsequently be categorized as above 50%
r emaining tumor; 10–50% r emaining tumor; below 10%
remaining tumor or c omplet e responses. 

3.1. Data management 

Pa tien ts will be given a study ID to avoid personal
iden tifica tion. The cor responding pr incipal investigator
is responsible for manually providing each study partic-
ipant with a unique study iden tifica tion number. The par-
ticipant log will be stored securely at the Department of
Oncology at Akershus University Hospital. 

4. Ethics 

The trea tmen t giv en in the NEOLETRIB trial (letr o z ole and
ribociclib) is known to be highly effective in metastatic
breast cancer and has been approved for use in this set-
ting in Norway. How ev er, it is not appr ov ed as a standard
option in the neoadjuv an t setting in Norway. Ac c ordingly,
the NEOLETRIB prot oc ol present ed here was approved
by the regional ethical committee of South-East Norway
(No: 193780) before the initiation of the study (Clinical-
Trials.go v Identifier: NCT05163106). T her e ar e no ethical
c onflicts c onnect ed t o this study. 

5. Conclusion 

Following several enc ourag ing publications of neoadju-
v an t trials in locally advanced luminal A/B breast cancer
populations, the NEOLETRIB trial was designed to answer
some crucial remaining questions regarding the combi-
nation of an aromatase inhibitor (letro z ole) and a CDK4/6
inhibitor (ribociclib) in the neoadjuv an t setting. 

The NEOLETRIB trial is planned as a multic ent er, single-
arm, open-label, neoadjuv an t, phase II study. The trial
aims to study the tumor response to the highly potent
drug combination of letro z ole and ribociclib in women
with locally advanced , ER-positiv e, luminal A/B br east
cancer. 

Trea tmen t response will be assessed using multi-
ple state -of-the -art approaches including liquid biopsies,
tumor biopsies and gut microbiome specimens. Single-
c ell RNA-sequenc e analy ses will be performed at several
time points to study the intr a-tumor al changes over time
including changes in the micr oenvir onment of the tumor.
Whole-genome sequencing analysis of serial tumor sam-
ples, ev alua tion of peripheral immune cells in the blood-
stream and multiple additional molecular ev alua tions,
including micro-RNA and exosomes in blood samples,
will be performed. Our findings will increase our basic
understanding of intra-tumor gene expression and reg-
ulation in response to modern combinational endocrine
ther apy. In contr ast to the previous comparable stud-
ies as CORALLEEN and FELINE, our trial places significant
emphasis on pa tien t gut microbiota and its importance in
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his setting. The NEOLETRIB trial will c ontribut e t o build-
ng a compr ehensiv e biobank with extended analysis at
everal time points. 

Furthermore, the study will enable us to analyze how
DK4/6 inhibitors impact the host microbiota, in addi-

ion t o det er mining if var iations in gut microbiota in pre-
rea ted pa tien ts migh t influence the response to treat-

ent. 
The trea tmen t dura tion of 6 mon ths is based on da ta

rom multiple neoadjuv an t breast cancer trials and fol-
ows the current recommendations from the Norwegian
reast Cancer Group [ 9 ]. 

The decision to use the non-steroidal aromatase
nhibitor letro z ole for this trial is based on our previ-
us findings, comparing letro z ole with anastro z ole head-

o-head in vivo [ 42 , 43 ]. Our results clearly showed that
etro z ole was the superior compound considering estro-
en suppression in blood samples and tissue samples of
reast cancer pa tien ts. The same r esults w er e f ound f or
uppression of total body aromatase inhibition. Exemes-
ane was not considered as the suitable aromatase
nhibitor in the present trial due to its effects in second-
ine trea tmen t for metasta tic br east cancer, following pr o-
ression on a non-steroidal aromatase inhibitor [ 44 ]. 

Ribociclib was chosen as the CDK4/6 inhibitor in the
EOLETRIB trial based on the convincing results of ribo-
iclib in the metasta tic setting, demonstra ting significan t
verall survival benefit in both pre-and postmenopausal
omen [ 29 , 45 , 46 ]. It also has a favorable toxicity profile

nd was well t olerat ed in the MONALEESA trial [ 47–49 ].
he dose of ribociclib (600 mg once daily for 21 days
n and 7 days off) was chosen given the severity of the
linical situation, requiring rapid tumor response prior
o surgery. Dose reductions of ribociclib ar e, how ev er,
llowed in ac c ordanc e with established clinic prot oc ols,
henever necessary. 

In conclusion, the findings of the NEOLETRIB trial will
opefully c ontribut e t o the reduction of the use of tradi-

ional chemotherapy in the neoadjuv an t setting and help
o identify those breast cancer pa tien ts who may benefit

ost from the use of letro z ole and the CDK4/6 inhibitor
ibociclib in the neoadjuv an t setting. 

Article highlights 

Background & rationale 
• Hormone r eceptor-positiv e br east canc er is the most c ommon 

subtype and ac c ounts for about 70–80% of all breast cancer 
patients. 

• The rationale for using neoadjuvant therapy in the treatment of 
early breast cancer is to down-size large, otherwise inoperable 
tumors, with or without axillary lymph node metastasis, before 
definite surgery. 

• Chemotherapy is still widely used as neoadjuvant therapy for all 
subgroups of breast cancer, including ER-positive, and 
HER2-negative cases. 
• Neoadjuvant endocrine treatment with aromatase inhibitors and a 
CDK4/6 inhibitor in c ombina tion is currently tested in the 
neoadjuvant setting with promising results. 

Trial design 
• The NEOLETRIB trial is a Phase-II, multicenter, single-arm, 

open-label, neoadjuvant trial. 
Objectives 
• The trial aims to compr ehensiv ely study the tumor response to the 

highly potent drug c ombina tion of letrozole and ribociclib in 
women with locally advanced, ER-positive, luminal A/B breast 
cancer. In premenopausal women, goserelin will be added to 
letrozole and ribociclib. 

• Compr ehensiv e molecular biology pr ocedur es, including 
sequential single-cell RNA-sequencing of tumor biopsies, are 
performed during 6 months of treatment with extensive 
biobanking of blood samples, tumor biopsies and gut microbiome 
specimens. 

Conclusion 
• The findings will hopefully contribute to an impr ov ed selection of 

patients who may benefit from this drug combination, and give 
new insights into the intr a-tumor al changes during this trea tment . 
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