UNIVERSITYOF
BIRMINGHAM

iversit}/]of iIrmingham
esearch at Birmingham

Development and validation of a combined hypoxia
and immune prognostic classifier for head and neck
cancer

Brooks, Jill; Antao Mobre De Menezes, Albert Rahul Eugene; Ibrahim, Maha; Archer,
Lucinda; Lal, Neeraj; Bagnall, Chris; Zeidler, Sandra Ventorin von; Valentine, Helen; Spruce,
Rachel; Batis, Nikolaos; Bryant, Jennifer; Hartley, Margaret; Kaul, Baksho; Ryan, Gordon;
Bao, Riyue; Khattri, Arun; Lee, Steve; Ogbureke, Kalu U.E.; Middleton, Gary; Tennant, Daniel

DOI:
10.1158/1078-0432.CCR-18-3314
10.1158/1078-0432.CCR-18-3314

License:
None: All rights reserved

Document Version
Peer reviewed version

Citation for published version (Harvard):

Brooks, J, Antao Mobre De Menezes, ARE, Ibrahim, M, Archer, L, Lal, N, Bagnall, C, Zeidler, SVV, Valentine, H,
Spruce, R, Batis, N, Bryant, J, Hartley, M, Kaul, B, Ryan, G, Bao, R, Khattri, A, Lee, S, Ogbureke, KUE,
Middleton, G, Tennant, D, Beggs, A, Deeks, J, West, CML, Cazier, J-B, Willcox, B, Seiwert, TY & Mehanna, H
2019, 'Development and validation of a combined hypoxia and immune prognostic classifier for head and neck
cancer', Clinical Cancer Research, vol. 25, no. 17, pp. 5315-5328. https://doi.org/10.1158/1078-0432.CCR-18-
3314, https://doi.org/10.1158/1078-0432.CCR-18-3314

Link to publication on Research at Birmingham portal

Publisher Rights Statement:

This is the accepted version of the following article Brooks, J, Antao Mobre De Menezes, ARE, lbrahim, M, Archer, L, Lal, N, Bagnall, C,
Zeidler, SVV, Valentine, H, Spruce, R, Batis, N, Bryant, J, Hartley, M, Kaul, B, Ryan, G, Bao, R, Khattri, A, Lee, S, Ogbureke, KUE,
Middleton, G, Tennant, D, Beggs, A, Deeks, J, West, CML, Cazier, J-B, Willcox, B, Seiwert, TY & Mehanna, H. (2019) 'Development and
validation of a combined hypoxia and immune prognostic classifier for head and neck cancer: hypoxia-immune prognostic classifier for HNC',
Clinical Cancer Research, vol. 25, no. 17, pp. 5315- 5328, which has been published in final form at https://doi.org/10.1158/1078-0432.CCR-
18-3314

General rights

Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

*Users may freely distribute the URL that is used to identify this publication.

*Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.

*User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
*Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.

Take down policy . o - . . .
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 09. Apr. 2024


https://doi.org/10.1158/1078-0432.CCR-18-3314
https://doi.org/10.1158/1078-0432.CCR-18-3314
https://doi.org/10.1158/1078-0432.CCR-18-3314
https://doi.org/10.1158/1078-0432.CCR-18-3314
https://doi.org/10.1158/1078-0432.CCR-18-3314
https://birmingham.elsevierpure.com/en/publications/51512969-24c6-429e-9f03-985a18d8649e

Figure 1

Signatures Alcohol Smoking HPV / p16
| immune no non-smaoker negative Color Key
M hypoxia B yes M past M FPositive
I NA W present O NA
W Controls O NA

i
f . !
)

nllii‘l,“lq"‘.m1

Sk

Color Key

and Histogram
@
-
o

2 0_2 4
Column Z-Score

Count

D

Alcohol
HPV

Color Key

and Histairzm

311
E i | § Column Z-Score F
Alcohol [} 1 [ -
Smoking

pl6

E

£

Overall survival

Overall survival

Overall survival

Non-adjusted=10.080n 1 df, p=0.0015

% HPV-adjusted=15.080n 2df, p=0.0005

= Hypoxia'®¥/immunehieh
Hypoxiah&"/immunelo¥
Mixed

0 M @ ®

Time (months)

Non-adjusted=6.32 on 1 df, p=0.012

2 "HPV-adjusted=11.99 on 2df, p=0.0025

= Hypoxia'®¥/immunehieh
Hypoxiah&"/immune'o
Mixed

1 »

Time (months)

Non-adjusted=2.76 on 1 df, p=0.097

2 pl6-adjusted=16.490n 2df, p=0.0003

= Hypoxia*/immune"&"
Hypoxiah&"/immune'®
Mixed

0 " @ » - = ®

Tihe (months)




Figure 2

Hypoxia markers
CA9 FOSL1 HILPDA MRGBP SLC2A1 SLC16A1 VEGFA

* 0k kK Ok K K 0k kK kK K
g REEFEXEE RR TR g REEE ¥ gq EEEF _EE g KEREF EERER 4o EEEX XXX 4o E2EX DS
EL 2 . R 24 . ' 24 - H 21 . L. 2 B P L)
e | R R DQ{%
21 A 21 " 21+ 5 IR 2 ~ 2 Ca A .
-4 - -4 -4 -4 -4 : a1 -4 )
T cell phenotypic and functional markers
CD3E CD4 TBX21 FOXP3 CD8B PRF1 GZMB
2 : 2 72 I 29 e . 21 & - . 24 4 o, 2 % .o
E FE R g T b S
0oq = o] % 0] 0 0] = 01
! I > R
2 + v 2 * " 2 %'--- 2 *-:. 2 T-"' 2 +"' .
PR + " . -4 .
-4 -4 -4 -4 -4 -4 6
Myeloid lineage phenotypic and functional markers
. CD14 CD33 CD68 CD163 ORL1 ARG1 NOS2
* Kk ok ok ok s ok ok ok * ok ns * ns
2 jLilg iil] Ehkk ko k ns _ns FIII g 1il] R kKK s ns Frk Ak
o] 4 4 4 4 4 4 4
3 . .ot : . .o w o, P,
N 21 ¢ s 21 = = 2] & 1 e 29 = i EL I 2 g 2 -
Rl . . Py
1B ol'%ﬁ% 1748 l%}% léﬁé %ﬁ%
© -2 - _-. 2 H 291 - ] 21 . - 2] 3 21 B 2] T
€ . : . ; .
g -4 -4 -4 -4 : -4 -4 -4
< N
.g Activating immune receptors
"
g CD27 CD40 CD80 ICOS TNFRSF4 TNFRSF9 EGFR
o] 4 EEEFEEER 4q EEEF X 4 HEEEEERE g EEEFEEEE 4o EEEF XA 4 A Exx *%% NS
2 . . . q .
g)o 2 % H 2 N 2 % 3 % \ % 2 ' 2 % . .
g 0 *% 0 % 0 0] = * T o % 0 % o é
= - : . 2 x o
© 2 H 2q - 2 - . x 2 - -2 - Y I
9] - K T . : ' w0 - .
o -4 -4 -4 6 -4 -4 : ”
Inhibitory immune receptors/ligands Immune modulators
CTLA4 HAVCR2 LAG3 PDCD1 CD274 ENTPD1 NT5E
* %k k- Ok K K * %k k Ok K K Ok K K * %k k ns
ok ok ok ok ok ok KoKk ok ok ko ok kok Kok ko ko ok Kok ok k ook ok ok Kok ok k Hok ok ok KKKk ns ns
4 I — 4 I — 4 I — 4 I — 4 I 40 — —— 4 I —
21 2 " 2 % 2 % o 2 % _____ 2 T 2w 2] % - 2 . 1 e
0 .% A% 0 . % 0 * i‘% 0 " 5 % 0 é;% 0 éi% 0 % %
2 : 2 + 21 FT 2 + AL 2 T 21 T AT
-4 - : -4 : -4 -4 -4 -4 -4 :
‘IFNy signature’
CXCL9 CXCL10 HLADRA IDO1 IFNG STAT1
s , ) ) B hypoxia'®*immunehish




Figure 3
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Figure 4
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Figure 5
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