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Giatromanolaki A, Koukourakis Ml et al.
Angiogenesis vs. response after
combined chemoradiotherapy of

squamous cell head and neck cancer.
Int J Cancer. 1999 Mar 15;80(6):810-7 Head-Neck Squamous Cell Cancer




Color-Doppler
Ultrasonography
of
Breast Cancer

T uanour

Aboagye EO, Saleem A, Cunningham VJ,
Osman S, Price PM.
Extraction of 5-fluorouracil by tumor and
liver: a noninvasive positron emission
tomography study of patients with
gastrointestinal cancer.

Cancer Res. 2001 Jul 1;61(13):4937-41.
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Sivridis E, Giatromanolaki A, Koukourakis MI.
The vascular network of tumours--what is it
not for? J Pathol. 2003 Oct;201(2):173-80.
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Angiogenic Growth Factors: Angiogenic Growth factor Receptors:

VEGF (Vascular Endothelial Growth Factor) — FLK1, KDR

bFGF (basic Fibroblast Growth Factor) » FGF-R

HGF (Hepatocyte Growth factor) — c-Met receptors
PDGF (Platelet Derived Growth Factor) » PDGF-R

Angiopoietin 1-4 — Tie-1 Tie-2 receptors
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Stabilization of new blood vessels

Stabilization
of the endothelial
vessel duct

Establishment
of a regular
basement
membrane of
the vessel wall

Tilki D, Seitz M, Singer BB, Irmak
S, Stief CG, Reich O, Erguin S.
Molecular imaging of tumor blood
vessels in prostate cancer.
Anticancer Res. 2009
May;29(5):1823-9.
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Inducible Gene

» Factor 1 » Activation

HIF-1

HIF-1 eivan évag petaypadLlkog mapayoviag f CUYKEVIPWON
ToU omoiov avéavetal o€ ouvOnkeg untoiog
( Sementza and Wang 1991)
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Giatromanolaki A, Koukourakis Ml et al.
Angiogenesis vs. response after
combined chemoradiotherapy of

squamous cell head and neck cancer.
Int J Cancer. 1999 Mar 15;80(6):810-7 Head-Neck Squamous Cell Cancer
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Cancer cells prefer to transform glucose to lactate for energy
acquisition, even in well oxygenated conditions

WARBURG EFFECT
Aerobic Glycolysis

Otto Warburg
Nobel Prize 1931
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EKTIMH TH2 AITEIOTENEZHZ 2TOY2 OIKOY2

Avoooilotoxnuikn xpwon ywo CD31
(MikpoayyeLakr TTUKvOTNTO)

AvoooiocToXnNULKA Xpwon yLa
Avixveuon ayyeLoyEVWV TTapayOVIwV
(rtx. VEGF 1 VEGF-receptors

HIGH VEGF

Giatromanolaki A, Sivridis E, Minopoulos G, Polychronidis A, Manolas C, Simopoulos
C, Koukourakis M. Differential assessment of vascular survival ability and tumor
angiogenic activity in colorectal cancer. Clin Cancer Res 2002; 8:1185-1191

HIGH FLK1/KDR

Koukourakis MI, Giatromanolaki A, Thorpe PE, Brekken RA, Sivridis E, Kakolyris S, Georgoulias V,
Gatter KC, Harris AL. Vascular endothelial growth factor/KDR activated microvessel density versus CD31
standard microvessel density in non-small cell lung cancer. Cancer Res. 2000 Jun 1;60(11):3088-95.



EKTIMH THZ ATTEIAKHZ QPIMANZHz2 2TOY2 OlKOY2

ts DLL4 expression

Kakolyris S, Giatromanolaki A, Koukourakis M, Leigh IM,
Georgoulias V, Kanavaros P, Sivridis E, Gatter KC, Harris AL.
Assessment of vascular maturation in non-small cell lung cancer
using a novel basement membrane component, LH39: correlation
with p53 and angiogenic factor expression. Cancer Res. 1999 Nov

1;59(21):5602-7.

Koukourakis MI, Giatromanolaki A, Sivridis E, Gatter KC, Harris AL. High DLL4
expression in tumour-associated vessels predicts for favorable radiotherapy
outcome in locally advanced squamous cell head-neck cancer (HNSCC).
Angiogenesis. 2013 Apr;16(2):343-51.



EKTIMH THZ AITEIOTENEZHZ / QPIMANZHZ TOYZ OIKOYZ

Extipnon tng Avtamokplong otn Oegpaneia
(MpoBAemTIKOC AciKTNg
Predictive Biomarker)

Extipnon tn¢ Npoyvwong tn¢ vooou
(MpoyvwoTikog Asiktng
Prognostic Biomarker)

Xnuerwoepoameio Kol AkTivoOepameio

Avantoén
AmOnon Exktiunon tng wg otoxog yia Bepareia
(Therapy guiding Biomarker)
) AvTti-Ayyeloyevetikn Oepaneia
Meraotoon (avtVEGF MoAbs — TK-inhibitors)




EKTIMH THZ ATTEIOTENEZH2
Q2 NMPOINNQ2TIKOZ AEIKTH2
2E A2OENEIZ ME NEOMNAAZIEZ



KAAZZIKOI MPOINQ2TIKO2 AEIKTE2
2E AZOENEIZ ME NEONAAZIE2

g

MéyeBoc tou Oykou Kot Torikn dtnnon (T-stage)
Metaotaon otoug Aepdadevec (N-stage)
ATIOLLOIKPUOLEVEG peTaoTAoELS (M-stage)

lotoAoyikn dtadopornoinon (Grade 1,2,3)
Avoooiotoxnuikol eikteg
1. Her-2 (kapkivoc paotou)

2. Ki67 (6eiktng moAamAaolacpou)

Bloxnpikoi deikteg
1. PSA



Dr. Judah Folkman, a professor at Harvard and director of
the vascular biology program at Children’s Hospital
Boston, is considered the father of the idea that tumors
can be kept in check by choking off the supply of blood
they need to grow.




Weidner N, Semple JP, Welch WR, Folkman J. Tumor angiogenesis and metastasis--
correlation in invasive breast carcinoma. N Engl J Med. 1991 Jan 3;324(1):1-8.
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Giatromanolaki A, Koukourakis M, O'Byrne K, Fox S, Whitehouse R, Talbot
DC, Harris AL, Gatter KC. Prognostic value of angiogenesis in operable
non-small cell lung cancer. J Pathol. 1996 May;179(1):80-8.
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Koukourakis MI, Giatromanolaki A, Thorpe PE, Brekken RA, Sivridis E, Kakolyris S,
Georgoulias V, Gatter KC, Harris AL. Activated Microvessel Density (aMVD) vs. CD31
standard MVD (sMVD) in non-small cell lung cancer . Cancer Res 2000 ; 60: 3088-3095
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Giatromanolaki A, Sivridis E, Minopoulos G, Polychronidis A, Manolas C, Simopoulos C,
MI. Differential assessment of vascular survival ability and tumor angiogenic activity in
cancer. Clin Cancer Res 2002; 8:1185-1191
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In multivariate analysis, VSA was the most important
independent prognostic variable even within each of

Dukes’ stages separately.
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Parthymou A, Kardamakis D, Pavlopoulos I, Papadimitriou E.
Irradiated C6 glioma cells induce angiogenesis in vivo and
activate endothelial cells in vitro. Int J Cancer. 2004 Jul
20;110(6):807-14.

E
These results explain at least in part the low effectiveness : -
of radiation therapy of malignant gliomas and support the - b i
notion that inhibition of angiogenesis in parallel with 2"
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radiotherapy may represent a new therapeutic approach. A
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LLC and human tumor xenografts
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Gorski DH, Beckett MA, Jaskowiak NT, Calvin DP, Mauceri HJ, Salloum
RM, Seetharam S, Koons A, Hari DM, Kufe DW, Weichselbaum RR.
Blockage of the vascular endothelial growth factor stress response
increases the antitumor effects of ionizing radiation. Cancer Res. 1999 Jul
15;59(14):3374-8.
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Koukourakis MI, Giatromanolaki A, Fountzilas G, Sivridis E, Gatter KC, Harris AL.
Angiogenesis, thymidine phosphorylase, and resistance of squamous cell head and
neck cancer to cytotoxic and radiation therapy. Clin Cancer Res. 2000 Feb;6(2):381-9.
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The concept of Angiogenic Regeneration



Giatromanolaki A, Koukourakis MI, Georgoulias V, Gatter KC, Harris AL,
Fountzilas G. Angiogenesis vs. response after combined
chemoradiotherapy of squamous cell head and neck cancer.

Int J Cancer. 1999 Mar 15;80(6):810-7.
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ANTI-ATTEIOTENETIKH OEPATEIA

Abncrmal Normalized Inadequate

1. KatoaoTtoAn tTng avamtuéng Twv OyKwv

2. KatooTtoAr TG LETAOTATLKAC SpaoTnpLOTNTOG

3. VASCULAR NORMALIZATION
1. A0&non tnc StaBeopuotnTog TS XNUeELoBepareiag

’ ’ \C — - > MVP > IFP MVP ~ IFP MVP > IFP Low IFP?
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Willett CG, et al. Direct evidence that the VEGF-
specific antibody bevacizumab has antivascular
effects in human rectal cancer. Nat Med. 2004
Feb;10(2):145-7.
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Hurwitz H, Fehrenbacher L, Novotny W, Cartwright T, Hainsworth J, Heim W, Berlin J, Baron A, Griffing S,
Holmgren E, Ferrara N, Fyfe G, Rogers B, Ross R, Kabbinavar F. Bevacizumab plus irinotecan, fluorouracil,
and leucovorin for metastatic colorectal cancer. N Engl J Med. 2004 Jun 3;350(23):2335-42.

813 AXOENEIX TYXAIOIIOIHOHKAN NA AABOYN

FL+irinotecantbevacizumab (402) vs. FL+irinotecan+placebo (411).

H ANTAITIOKPIZH
FL-+1irinotecan+bevacizumab 45%
FL+1rinotecan+placebo 35%

MEXH EIIIBIQXH :
FL+irinotecan+bevacizumab 20.3 MHNEX

FL+irinotecan+placebo 15.6 MHNEZ (P<0.001).

Colorectal Cancer
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Cascinu S, Bodoky G, Muro K, et al. Tumor Response and Symptom Palliation from

RAINBOW, a Phase Il Trial of Ramucirumab Plus Paclitaxel in Previously Treated

Advanced Gastric Cancer. Oncologist. 2021;26(3):e414-e424. doi:10.1002/onco0.13623

Gastric Cancer
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Miller K, Wang M, Gralow J, Dickler M, Cobleigh M, Perez EA, Shenkier T, Cella D,
Davidson NE. Paclitaxel plus bevacizumab versus paclitaxel alone for metastatic breast

cancer. N Engl J Med. 2007 Dec 27;357(26):2666-76.

Breast Cancer

A B
100+ 100-
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2 :;’ Paclitaxel Median: paclitaxel, 25.2 mo;
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Month Month
No. at Risk No. at Risk
Paclitaxel plus 347 323 167 100 53 25 14 7 2 1 Paclitaxel plus 347 323 280 232 190 147 88 46 24 7
bevacizumab bevacizumab
Paclitaxel 326 159 89 47 20 12 6 2 0 0 Paclitaxel 326 284 236 199 162 138 88 47 23 5




Sandler A, Gray R, Perry MC, Brahmer J, Schiller JH, Dowlati A, Lilenbaum
R, Johnson DH. Paclitaxel-carboplatin alone or with bevacizumab for non-
small-cell lung cancer. N Engl J Med. 2006 Dec 14;355(24):2542-50.

Two deaths (from gastrointestinal hemorrhage and febrile
neutropenia) occurred in patients in the paclitaxel—carboplatin
group and 15 occurred in the paclitaxel-carboplatin—
bevacizumab group;

Of the 15 deaths in the paclitaxel-carboplatin—
bevacizumab group, 5 were attributed to pulmonary
hemorrhage, 5 to complications of febrile neutropenia, 2
each to a cerebrovascular event or gastrointestinal
hemorrhage, and 1 to a probable pulmonary embolus.

Non-Small Cell Lung Cancer
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Koukourakis MI, Giatromanolaki A, Tsoutsou P, Lyratzopoulos N, Pitiakoudis
M, Kouklakis G, Chloropoulou PA, Manolas K, Sivridis E. Bevacizumab, (a
capecitabine, amifostine, and preoperative hypofractionated accelerated
radiotherapy (HypoArc) for rectal cancer: a Phase Il study. Int J Radiat Oncol
Biol Phys. 2011 Jun 1;80(2):492-8.
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