
Figure 1. Relationship between ln(HRs) of EFS and OS
(A) The base case (n=5), (B) All-trials (n=19), (C) All-trials excluding E3311 (n=18), and (D) 2005+ trials excluding E3311 (n=12).Background and objective

 • Surgery followed by adjuvant radiotherapy (RT) or 
chemoradiotherapy for tumors at low or high risk of 
postoperative recurrence, respectively, is the standard 
of care for patients with resectable locally advanced (LA) 
head and neck squamous cell carcinoma (HNSCC).1,2 
The addition of neoadjuvant and/or adjuvant systemic 
treatments, including immunotherapy, to this standard of 
care is being investigated in this population3-5

 • For trials in oncology, overall survival (OS) is the gold 
standard outcome and is the most relevant outcome from 
a regulatory and reimbursement perspective.6 To assess 
new oncology treatments in patients in early cancer stages, 
long-term follow-up of trial participants is often needed for 
OS data to mature, which delays access to new therapies

 • The use of a surrogate end point that matures faster can 
help reduce the time to patient access for new therapies.7 
Prior studies have suggested that event-free survival 
(EFS) may be a suitable surrogate end point for OS in 
the broader population with LA HNSCC8 as well as the 
subgroup of patients with unresectable tumors9

 • The objective of the current study was to estimate the trial-
level correlation between EFS and OS in newly diagnosed 
patients with resectable LA HNSCC who undergo surgery 
with neoadjuvant and/or adjuvant treatments, based on 
published data from randomized controlled trials (RCTs)

Methods
 • A systematic literature review (SLR) was conducted on 

April 29, 2024, to identify RCTs evaluating neoadjuvant 
and/or adjuvant treatments in newly diagnosed patients 
with resectable stage III-IV LA HNSCC receiving surgery. 
Trials were of interest if they reported hazard ratios (HRs) 
or presented Kaplan-Meier curves for OS and EFS

 • Consistent with the approach described in the previous 
surrogacy analyses in LA HNSCC8,9

 – A linear regression analysis was conducted to measure 
the association between the ln(HR)s of EFS and OS

 – A regression equation with an intercept parameter 
(β0) sufficiently close to 0 and a slope parameter (β1) 
significantly different from 0 indicated a good surrogate 
relationship

 – A weighted Pearson correlation coefficient (R) was 
calculated to measure the strength of the relationship 
between the natural logarithms of HRs for EFS and OS

 – R≥0.75 suggested strong trial-level associations
 – Leave-one-out validation analysis was performed to 

assess the robustness of the models

 • Base case
 – The base case was restricted to trials comparing 

neoadjuvant treatment followed by surgery  
(± adjuvant therapy) vs surgery (± adjuvant therapy)

 • Sensitivity analyses

1. ‘All-trials’: To maximize the amount of data feasible 
to incorporate into the models, a sensitivity analysis 
included all trials meeting the eligibility criteria of  
the SLR

2. ‘All-trials excluding E3311’: To exclude an outlier study 
(ECOG-ACRIN E3311 [NCT01898494]) that was entirely 
conducted in patients with human papillomavirus (HPV)-
positive oropharyngeal cancer and used an older edition 
of the AJCC criteria to determine their tumor staging. Of 
note, patients with HPV-positive oropharyngeal cancer 
have been downstaged in the AJCC staging 8th ed due 
to having considerably more favorable prognosis10

3. ‘2005+ trials excluding E3311’: To further restrict to trials 
published in or after 2005, withthe assumption that these 
trials generally administered the currently recommended 
risk-adapted standard of care post-surgery

Results
 • The SLR included 19 trials,11-29 which were included in the base case (n=5 trials), as well as the all-trials (n=19), 

all-trials excluding E3311 (n=18), and 2005+ trials excluding E3311 (n=12) sensitivity analyses. Analysis results are 
presented in Table 1

 • In the base case (Figure 1A; Table 2), a strong trial-level correlation (R=0.91) was observed between EFS and OS, 
while both the slope and the intercept met the surrogacy requirements. In the associated leave-one-out analysis, 
models were able to predict OS HRs with acceptable accuracy (Figure 2)

 • In the all-trials scenario (Figure 1B), the slope was not statistically different from 0 and therefore did not meet the 
surrogacy requirements. The outlier observation at the bottom of the regression plot corresponded to the ECOG-
ACRIN (E3311) trial, which was exclusively conducted in patients with HPV-positive oropharyngeal cancer

 • In the sensitivity analyses that excluded ECOG-ACRIN (E3311), ie, all-trials excluding E3311 (R=0.78; Figure 1C) and 
2005+ trials excluding E3311 (R=0.76; Figure 1D), the estimated R values were more consistent with that of the base 
case, while both the slope and the intercept met the surrogacy requirements

Table 1. Estimated trial-level correlations between ln(HR)s of EFS and OS

Scenario Description of included trials Trials
(comparisons)

R  
(95% CI)

Intercept
(95% CI)

Slope
(95% CI)

Base case Neoadjuvant + adjuvant vs adjuvant (n=4)11-14

Neoadjuvant vs surgery alone (n=1)15 5 (6) 0.91
(0.36, 0.99)

0.00
(-0.15, 0.15)

1.07
(0.38, 1.77)

All-trials

Neoadjuvant + adjuvant vs adjuvant (n=4)11-14

Neoadjuvant vs surgery alone (n=1)15

Neoadjuvant vs neoadjuvant (n=2)16,17

Adjuvant vs adjuvant (n=11)18-28

Adjuvant vs surgery alone (n=1)29

19 (21) 0.41
(-0.03, 0.71)

-0.05
(-0.24, 0.13)

0.79
(-0.05, 1.64)

All-trials  
excluding E3311

Neoadjuvant + adjuvant vs adjuvant (n=4)11-14

Neoadjuvant vs surgery alone (n=1)15

Neoadjuvant vs neoadjuvant (n=2)16,17

Adjuvant vs adjuvant (n=10)19-28

Adjuvant vs surgery alone (n=1)29

18 (20) 0.78
(0.52, 0.91)

-0.01
(-0.08, 0.05)

0.77
(0.47, 1.07)

2005+ trials 
excluding E3311

Neoadjuvant + adjuvant vs adjuvant (n=3)12-14

Neoadjuvant vs surgery alone (n=1)15

Neoadjuvant vs neoadjuvant (n=2)16,17

Adjuvant vs adjuvant (n=6)23-28

12 (14) 0.76
(0.39, 0.92)

-0.02
(-0.10, 0.05)

0.71
(0.33, 1.09)

CI, confidence interval.

Table 2. Randomized controlled trials included in the base case

Trial Design Region Interventions N Age, median 
(range) Male, % Tumor  

location, %

Paccagnella 1994 
(NCT01542931)11 Phase 3 Italy

Cisplatin + 5-FU +  
surgery + RT 118 57.0 (31-69) 92.4 HP, 25.4; OP, 

59.3; OC, 15.3

Surgery + RT 119 56.0 (38-70) 90.8
HP, 28.6; OP, 
54.6; OC, 16; 

PS, 0.8

IT-MATTERS 
(NCT01265849)12

Phase 3, 
OL

International  
(23 countries)

Leukocyte IL + CTX + 
indomethacin + zinc +  
surgery + RT ± cisplatin

395

Mean, 56.6 79.3 OC, 100Leukocyte IL + indomethacin 
+ zinc + surgery + RT ± 
cisplatin

134

Surgery + RT ± cisplatin 394

EAGLE 
(NCT01434394)13

Phase 3, 
OL China

Cetuximab + cisplatin + 
docetaxel + surgery + RT 138

— — OC + OP, 100
Surgery + RT 136

Zhong 201314 Phase 3, 
OL China

Docetaxel + cisplatin +  
5-FU + surgery + RT 128 56.0 (26-75) 68.8 OC, 100

Surgery + RT 128 55.0 (29-74) 71.1 OC, 100

Chaukar 202215 Phase 2, 
OL India

Cisplatin + 5-FU +  
docetaxel + surgery 34 46.0 (27-62) 97.1 OC, 100

Surgery 34 49.5 (27-68) 85.3 OC, 100

5-FU, fluorouracil; CTX, cyclophosphamide; HP, hypopharynx; IL, interleukin; OC, oral cavity; OL, open-label; OP, oropharynx; PS, paranasal sinuses.
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Figure 2. Leave-one-out validation analysis for the base case

HR, hazard ratio; OS, overall survival. 
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