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Table S1. Surgery summary in all randomized patients.a 

n, (%) 

Nivolumab plus 
neoadjuvant 

chemotherapy 
n = 263 

Placebo plus 
neoadjuvant 

chemotherapy 
n = 258 

Patients who underwent surgery 

Breast-conserving surgery 

Mastectomy 

233 (89) 

99 (38) 

134 (51) 

236 (91) 

101 (39) 

135 (52) 

Patients who underwent surgery but 
with delay 

AEb 

Logistical issues 

Patient decision 

Otherc 

67 (25) 

24 (9) 

29 (11) 

4 (2) 

10 (4) 

45 (17) 

6 (2) 

28 (11) 

1 (<1) 

10 (4) 

Patients who did not undergo surgeryd 30 (11) 22 (9) 

aAE denotes adverse event and COVID-19. 
bIncluded immune-mediated AEs, infection, cytopenia, and other.  
cIncluded insurance/administrative and COVID-19 pandemic-related issues.  
dThe most common reasons for not undergoing surgery were withdrawal of consent and enrollment at Russian 
sites that had closed prior to surgery. Other reasons included treatment discontinuation due to study drug 
toxicity/AE/investigator/patient decision, death, not meeting study criteria after randomization, disease 
progression, emergency unblinding, and moving out of country.  

  



 

3 

 

Figure S1. Forest plot of proportion of patients with RCB 0/I rates in the 
nivolumab plus neoadjuvant chemotherapy and placebo plus neoadjuvant 
chemotherapy arms by subgroup analyses.  

 

Data are presented as percentages with error bars showing the 95% CI around the observed proportion of 
patients in the treatment arm. The CIs for each treatment arm were calculated using the Clopper–Pearson 
method and CIs for differences between treatment arms were calculated using the Newcombe method without 
continuity correction. RCB 0/I rate rate difference was not computed for subsets with fewer than 10 patients per 
treatment arms. aThe two patients who were initially categorized as having stage IV disease were deemed 
eligible and later re-categorized as having stage II disease. AC, anthracycline; CI, confidence interval; IC, 
immune cell; IRT, interactive response technology; n, total number of patients in subgroup; NA, not available; PD-
L1, programmed death ligand 1; Q2W, every two weeks; Q3W, every 3 weeks; TMN, staging system (T, size and 
extent of primary tumor; N, extent of spread to the lymph nodes; M, presence of metastasis); RCB, residual 
cancer burden. Database lock: April 14, 2023. 

  



 

4 

 

Figure S2. RCB class distribution (0, I, II, and III) in the nivolumab plus 

neoadjuvant chemotherapy and placebo plus neoadjuvant chemotherapy arms 

in the modified intent-to-treat (A) and PD-L1 ≥1% (SP142) populations (B). 

A 
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B  

 

The number of patients with qualifying data and the total number of patients in each subgroup is shown below 
each chart (n/N). Does not include unreported data for 31 and 20 patients in the nivolumab and placebo arms, 
respectively for the mITT population, and 6 and 6 patients in the nivolumab and placebo arms, respectively for 
the PD-L1+ population. n, number of patients with RCB; N, total number of patients in subgroup; PD-L1, 
programmed death ligand 1; RCB, residual cancer burden; SP142 VENTANA®, PD-L1 SP142 assay.  
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Figure S3. Event-free survival in the nivolumab plus neoadjuvant 

chemotherapy and placebo plus neoadjuvant chemotherapy arms.  

 

The CIs for event-free survival (exploratory analyses) were for descriptive purposes and, therefore, no 
adjustments were made for multiplicity. CI, confidence interval; NA, not available (not reached). Database lock: 
March 20, 2024. 
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Figure S4. Prevalence of baseline PD-L1 expression in the nivolumab plus neoadjuvant chemotherapy and placebo plus 

neoadjuvant chemotherapy arms by SP142 IC% and 28-8 CPS at various cutoffs. 

 

28-8 CPS, Dako 28-8 assay using the CPS algorithm; BME, biomarker evaluable; CPS, combined positive score; IC, immune cell; mITT, modified intent-to-treat; n, number of 
patients with PD-L1 expression; PD-L1, programmed death ligand 1; SP142 VENTANA® PD-L1 SP142 assay. Database lock: March 20, 2024.  
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Figure S5. Proportion of patients with pCR in the nivolumab plus neoadjuvant chemotherapy and placebo plus 

neoadjuvant chemotherapy groups by PD-L1 status as determined by the SP142 (IC% < 1% and ≥ 1%) and 28-8 CPS 

(cutoffs 1–20) assays. Data are presented as percentages with error bars showing the 95% CI around the observed proportion of 

patients in the treatment arm. The CIs for each treatment arm were calculated using the Clopper–Pearson method and CIs for 

differences between treatment arms were calculated using the Newcombe method without continuity correction. The number of 

patients with pCR and the total number of patients in each subgroup is shown under each bar as n/N. 
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28-8 CPS, Dako 28-8 assay using the CPS algorithm; CI, confidence interval; CPS, combined positive score; IC, immune cell; n, number of patients with pCR; N, number of 
patients in the subgroup; pCR, pathological complete response; PD-L1, programmed death ligand 1; SP142 VENTANA® PD-L1 SP142 assay. Database lock: March 20, 2024.                           
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Figure S6. Proportion of patients with RCB 0/I in the nivolumab plus neoadjuvant chemotherapy and placebo plus 

neoadjuvant chemotherapy arms by PD-L1 status as determined by the SP142 (IC% < 1% and ≥ 1%) and 28-8 CPS (cutoffs 

1–20) assays. Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients 

in the treatment arm. The CIs for each treatment arm were calculated using the Clopper–Pearson method and CIs for differences 

between treatment arms were calculated using the Newcombe method without continuity correction. The number of patients with 

pCR and the total number of patients in each subgroup is shown under each bar as n/N. 
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Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients in the treatment arm. The CIs for each treatment arm were 
calculated using the Clopper–Pearson method and CIs for differences between treatment arms were calculated using the Newcombe method without continuity correction. The 
number of patients with RCB 0/I and the total number of patients in each subgroup is shown below each bar (n/N). 28-8 CPS, Dako 28-8 assay using the CPS algorithm; CI, 
confidence interval; CPS, combined positive score; IC immune cell; n, number of patients with RCB 0/I; N, number of patients in the subgroup;PD-L1, programmed death ligand 
1; RCB, residual cancer burden; SP142 VENTANA® PD-L1 SP142 assay. Database lock: March 20, 2024. 

 



 

12 

 

Figure S7. Prevalence of baseline PD-L1 expression in the nivolumab plus neoadjuvant chemotherapy and placebo plus 

neoadjuvant chemotherapy arms by SP142 IC% and sTIL at various cutoffs. 

 

 
 

Exploratory biomarker/analysis. N = 344. BEP, biomarker-evaluable population; IC, immune cell; mITT, modified intent-to-treat; n, number of patients with PD-L1 expression; 
PD-L1, programmed death ligand 1; SD, standard deviation; SP142, Ventana PD-L1 SP142 assay; sTIL, stromal tumor-infiltrating lymphocyte. Database lock: March 20, 2024.  
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Figure S8. Interaction between PD-L1 and sTIL levels on pCR rates in the nivolumab plus neoadjuvant chemotherapy and 

placebo plus neoadjuvant chemotherapy arms as determined by the SP142 (% IC) and 28-8 CPS assays and percentage of 

sTIL at sTIL cutoffs of 1% (A) and 5% (B).  

A 
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B 

 
 
This analysis used PD-L1 on ICs per the clinical database. Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients 
in the treatment arm. The CIs for each treatment arm were calculated using the Clopper–Pearson method and CIs for differences between treatment arms were calculated 
using the Newcombe method without continuity correction. The number of patients with pCR and the total number of patients in each subgroup is shown below each bar (n/N). 
28-8 CPS, Dako 28-8 assay using the CPS algorithm; CI, confidence interval; CPS, combined positive score; IC, immune cell; n, number of patients with pCR; N, number of 
patients in the subgroup; pCR, pathological complete response; PD-L1, programmed death ligand 1; SP142, Ventana PD-L1 SP142 assay. Database lock: March 20, 2024.  
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Figure S9. Proportion of patients with pCR and RCB 0/I in the nivolumab plus neoadjuvant chemotherapy and placebo 
plus neoadjuvant chemotherapy groups by tumor ER expression (< 10% and ≥ 10%; ≤ 50% and > 50%; ≤ 80% and > 80%).  

 
aTumor grade as per the eCRF. Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients in the treatment arm. The 
CIs for each treatment arm were calculated using the Clopper–Pearson method and CIs for differences between treatment arms were calculated using the Newcombe method 
without continuity correction. The number of patients with pCR or RCB 0/I and the total number of patients in each subgroup is shown under each bar as n/N.CI, confidence 
interval; eCRF, electronic case report form; ER, estrogen receptor; n, number of patients with pCR or RCB 0/I; N, number of patients in the subgroup; pCR, pathological 
complete response; RCB, residual cancer burden. ER >50%, ER >80% and PR ≥10% were exploratory cutoffs.  
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Figure S10. Proportion of patients with pCR and RCB 0/I in the nivolumab plus neoadjuvant chemotherapy and placebo 
plus neoadjuvant chemotherapy groups by tumor PR expression (< 10% and ≥ 10%; ≤ 50% and > 50%).  

 
 
aTumor grade as per the eCRF. Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients in the treatment arm. The 
CIs for each treatment arm were calculated using the Clopper–Pearson method and CIs for differences between treatment arms were calculated using the Newcombe method 
without continuity correction. The number of patients with pCR or RCB 0/I and the total number of patients in each subgroup is shown under each bar as n/N.CI, confidence 
interval; eCRF, electronic case report form; ER, estrogen receptor; n, number of patients with pCR or RCB 0/I; N, number of patients in the subgroup; pCR, pathological 
complete response; PR, progesterone receptor RCB, residual cancer burden. ER >50% ER >80% and PR ≥10% were exploratory cutoffs.  
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Figure S11. Proportion of patients with pCR and RCB 0/I in the nivolumab plus neoadjuvant chemotherapy and placebo 

plus neoadjuvant chemotherapy groups by Ki67 index (< 20% and ≥ 20%).  

 
Data are presented as percentages with error bars showing the 95% CI around the observed proportion of patients in the treatment arm. The CIs for each treatment arm were 
calculated using the Clopper–Pearson method and CIs for differences between treatment arms were calculated using the Newcombe method without continuity correction.  The 
number of patients with pCR or RCB 0/I and the total number of patients in each subgroup is shown under each bar as n/N. CI, confidence interval; n, number of patients with 
pCR or RCB 0/I; N, number of patients in the subgroup; pCR, pathological complete response; RCB, residual cancer burden.
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Figure S12. Multivariable analysis of pCR in the nivolumab plus neoadjuvant 

chemotherapy and placebo plus neoadjuvant chemotherapy arms by 

biomarkers: (A) PD-L1 on ICs ≥1%with 5% sTIL cutoff, (B) PD-L1 CPS ≥3 with 

5% sTIL cutoff, (C) PD-L1 on ICs ≥1% with 1% sTIL cutoff, (D) PD-L1 CPS ≥3 

with 1% sTIL cutoff, and other baseline disease characteristics 

 

 

 

 



 

19 

 

  

Data are presented as percentages with error bars showing the 95% CI around the observed proportion of 
patients in the treatment arm. This analysis uses PD-L1 on ICs per the clinical database. Data are presented as 
ORs with error bars showing the 95% CI (from logistic regression) around the OR. Biomarkers were analyzed as 
categorical variables. CI, confidence interval; CPS, combined positive score; ER, estrogen receptor; IC, immune 
cell; OR, odds ratio; pCR, pathological complete response; PD-L1, programmed death ligand 1; sTIL, stromal 
tumor-infiltrating lymphocyte. Database lock: March 20, 2024. 
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Figure S13. Multivariable analysis of pCR in the nivolumab plus neoadjuvant 

chemotherapy and placebo plus neoadjuvant chemotherapy arms by 

biomarkers: (A) PD-L1 on IC as a continuous variable and (B) PD-L1 CPS as a 

continuous variable, and other baseline disease characteristics. 

 
 
This analysis uses PD-L1 on ICs per the clinical database. Analyses conducted in evaluable subset for all 
variables shown. Data are presented as ORs with error bars showing the 95% CI (from logistic regression) 
around the OR. Biomarkers were analyzed as continuous variables. CI, confidence interval; CPS, combined 
positive score; ER, estrogen receptor; IC, immune cell; OR, odds ratio; pCR, pathological complete response; 
PD-L1, programmed death ligand 1; sTIL, stromal tumor-infiltrating lymphocyte. Database lock: March 20, 2024. 

 


