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Metody kaus§ln² l®ļby n§dorovĨch 
onemocnŊn²

Å/ƘƛǊǳǊƎƛŜ όŎƘƛǊǳǊƎƛŎƪł ƻƴƪƻƭƻƎƛŜύ

ÅwŀŘƛƻǘŜǊŀǇƛŜ όǊŀŘƛŀőƴƝ ƻƴƪƻƭƻƎƛŜύ

ÅCŀǊƳŀƪƻǘŜǊŀǇƛŜ όƪƭƛƴƛŎƪł ƻƴƪƻƭƻƎƛŜύ



Modality farmakoterapie

Å/ȅǘƻǘƻȄƛŎƪł ŎƘŜƳƻǘŜǊŀǇƛŜ

ÅIƻǊƳƻƴłƭƴƝ ƭŞőōŀ

Å/ƝƭŜƴł ƭŞőōŀ



RozdŊlen² metastatickĨch n§dorŢ dle citlivost 
na chemoterapii

1. n§dory kurabiln²2. chemoterapie 

prodluģuje pŚeģit²

3. chemoterapie

m®nŊ ¼ļinn§

4. n§dory resistentn²

germin§l.n§dorydŊtstk®

n§dory

lymfomy

karcinom prsu

karcinom ovaria

kolorekt§ln² karcinom

karcinom ģaludku

uroteli§ln²n§dory

karcinom prostaty

karcinom ledviny

melanom



N§dory citliv® na hormon§ln² l®ļbu

ÅKarcinom prsu

ÅKarcinom prostaty

ÅKarcinom endometria

ÅbŜǳǊƻŜƴŘƻƪǊƛƴƴƝ ƴłŘƻǊȅ



C²len§ l®ļba



ÅbŜƳƻŎƴł ǇǌƛǑƭŀ Ǿ ȊłǌƝ нлло ǎ ƛƪǘŜǊŜƳ όōƛƭƛǊǳōƛƴ ннп mmol/L)

Å½ŀǾŜŘŜƴ ǎǘŜƴǘ Řƻ ȌƭǳőƻǾȇŎƘ ŎŜǎǘΣ ōƛƻǇǎƛŜ ǇƻǘǾǊŘƛƭŀ ƳŜǘŀǎǘłȊǳ ŘǳƪǘłƭƴƝƘƻ ƪŀǊŎƛƴƻƳǳ ǇǊǎǳ ōŜȊ ŜȄǇǊŜǎŜ ƘƻǊƳƻƴłƭƴƝŎƘ ǊŜŎŜǇǘƻǊǻΣ ǎ 
Ǿȅǎƻƪƻǳ ŜȄǇǊŜǎƝ I9w-2

Å½ƻōǊŀȊƻǾŀŎƝƳƛ ƳŜǘƻŘŀƳƛ ǇǊƻƪłȊłƴȅ ƪǊƻƳŠ ƧŀǘŜǊƴƝŎƘ ƳŜǘŀǎǘłȊ ƛ ƳƴƻƘƻőŜǘƴŞ ƪƻǎǘƴƝ ƳŜǘŀǎǘłȊȅ

Åtǌƛ ǾȅǑŜǘǌŜƴƝ ǇǌŜŘ 9w/t ŀ ōƛƻǇǎƛƝ ȊƧƛǑǘŠƴ ƛƴŦƭŀƳŀǘƻǊƴƝ ǘǳƳƻǊ ǇǊǎǳΣ ƘƛǎǘƻƭƻƎƛŎƪȅ ƴłǎƭŜŘƴŠ ƻǾŠǌŜƴ ŘǳƪǘłƭƴƝ ƪŀǊŎƛƴƻƳ

Å±ȊƘƭŜŘŜƳ ƪ ƘȅǇŜǊōƛƭƛǊǳōƛƴŜƳƛƛ ǘȇŘŜƴƴƝ ǊŜȌƛƳ ŘƻȄƻǊǳōƛŎƛƴǳ ŀ ǇŀŎƭƛǘŀȄŜƭΣ ƴłǎƭŜŘƴŠ ǇŀŎƭƛǘŀȄŜƭκǘǊŀǎǘǳȊǳƳŀō

Å5ƻǎŀȌŜƴƻ ƪƻƳǇƭŜǘƴƝ ƪƭƛƴƛŎƪŞ ŀ ǊŀŘƛƻƭƻƎƛŎƪŞ ƻŘǇƻǾŠŘƛ ǇǊƛƳłǊƴƝƘƻ ƴłŘƻǊǳ ƛ ƳŜǘŀǎǘłȊ

ÅtƻƪǊŀőƻǾłƴƻ Ǿ ǳŘǊȌƻǾŀŎƝ ƭŞőōŠ ǘǊŀǎǘǳȊǳƳŀōŜƳ Řƻ Ǌƻƪǳ нлмф



Efekt pŚid§n² pertuzumabu ve studii CLEOPATRA u 
metastatick®ho HER-2 pozitivn²ho karcinomu prsu

Swain SM et al. Lancet Oncol 2013, 14, 461-71.



ADCC: Trastuzumab

Musolino A et al. J Clin Oncol 26, 2008, 1789 ï1796.



Hanahan D, Weinberg RA. Cell 2011, 144, 646



novotvorba c®v (angiogeneze) neomezenĨ potenci§l replikace

invaze okoln² tk§n² a tvorba 

metast§z

necitlivost k sign§lŢm tlum²c²m 

rŢst

¼nik apot·ze

sobŊstaļnost v tvorbŊ sign§lŢ

stimuluj²c²ch rŢst

B. NŊmcov§, 1847

Hanahan & Weinberg, Cell 100, 2000, 57 - 70



DvŊ z§sadn² limitace c²len® l®ļby

ÅĐļinnost jen u ¼zk®ho spektra n§dorovĨch onemocnŊn²

ÅĻasov§ omezenost ¼ļinku

Imunoterapie mŢģe pŚekonat obŊ tyto limitace



Ribas et al. Clin Cancer Res. 2012; 18 (2): 336 -41.

Im unoterapie : ÎÉĿĤþ ÍþÒÁ ÏÄÐÏÖñÄþȟ ÁÌÅ ÔÙ ÊÓÏÕ ÏÂÖÙËÌÅ ÄÌÏÕÈÏÔÒÖÁÊþÃþȟ ÃÏĿ ÖÅÄÅ Ë ÆÜÚÉ ÐÌÁÔĕ ÎÁ ËÏÎÃÉ 
ËĠÉÖËÙ ÐĠÅĿþÖÜÎþȢȢȢ
#þÌÅÎÜ ÔÅÒÁÐÉÅ: ÒÙÃÈÌÜȟ ÁÌÅ ÖñÔĤÉÎÏÕ ËÒÜÔËÏÄÏÂÜȟ ÏÄÐÏÖñì Õ ÖñÔĤÉÎÙ ÐÁÃÉÅÎÔĳȟ ÎÁ ËÏÎÃÉ /3 ËĠÉÖËÙ ÊÅ 
ÅÆÅËÔ ÎÁ ÐĠÅĿÉÔþ ÎÅÊÁÓÎĻȢȢȢ



N§dorov® onemocnŊn²

proliferace

n§dorovĨch

bunŊk

odpovŊŅ 

organismu



Principy imunitn²ho syst®mu

Å 9ƭƛƳƛƴŀŎŜ ƳƛƪǊƻōƛłƭƴƝŎƘ ŀƎŜƴǎ ƴŜǎǇŜŎƛŦƛŎƪȇƳƛ ƳŜŎƘŀƴƛǎƳȅ ǾǊƻȊŜƴŞ ƛƳǳƴƛǘȅ

Å ±ȅǎƻŎŜ ǎǇŜŎƛŦƛŎƪŞ ǊƻȊǇƻȊƴłƴƝ ŎƛȊƝŎƘ ŀƴǘƛƎŜƴǻ ǎǇƻƧŜƴŞ ǎ ǵőƛƴƴȇƳƛ ƳŜŎƘŀƴƛǎƳȅ 
ŜƭƛƳƛƴŀŎŜ ƳƛƪǊƻōǻ ƴŜǎƻǳŎƝŎƘ ǘȅǘƻ ŀƴǘƛƎŜƴȅ

Å bŜǇǌŜōŜǊƴŞ ǎǇŜƪǘǊǳƳ ǊƻȊƭƛǑƴȇŎƘ ŀƴǘƛƎŜƴƴƝŎƘ ǎǇŜŎƛŦƛǘ ŀ ƻƘǊƻƳƴł ǎŎƘƻǇƴƻǎǘ 
ǊƻȊǇƻȊƴłǾłƴƝ ǘŠŎƘǘƻ ŀƴǘƛƎŜƴǻ

Å {ŎƘƻǇƴƻǎǘ ƛƳǳƴƻƭƻƎƛŎƪŞ ǇŀƳŠǘƛ

Å ¢ƻƭŜǊŀƴŎŜ ǾƭŀǎǘƴƝŎƘ ŀƴǘƛƎŜƴǻ



Pokud n§dorov® bujen² vyvol§v§ imunitn² odpovŊŅ, 
proļ tedy st§le v²d§me n§dory?

ÅLƳǳƴƛǘƴƝ ǎȅǎǘŞƳ ǎŜ ǾȅǾƛƴǳƭ Ǿ ƻŘǇƻǾŠŘƛ ƴŀ ƳƛƪǊƻōƛłƭƴƝ ƻƘǊƻȌŜƴƝΣ ƴƛƪƻƭƛǾ 
ƴŀ ƴłŘƻǊȅ

ÅaƻǊǘŀƭƛǘŀ ƴŀ ƛƴŦŜƪőƴƝ ŎƘƻǊƻōȅ ōȅƭŀ ǇǌŜŘ ŞǊƻǳ ŀƴǘƛōƛƻǘƛƪ Ǿȅǎƻƪł



Rozd²l mezi protin§dorovou a infekļn² immunitn² 
odpovŊd²

ÅaƛƪǊƻƻǊƎŀƴƛǎƳȅ Ƨǎƻǳ ŦȅƭƻƎŜƴŜǘƛŎƪȅ ŀ ōƛƻƭƻƎƛŎƪȅ ȊŎŜƭŀ ƻŘƭƛǑƴŞ

ÅLƳǳƴƛǘƴƝ ƻŘǇƻǾŠř ȊŀƘǊƴǳƧŜ ǾǑŜŎƘƴȅ ǘŠƭŜǎƴŞ ǘƪłƴŠΣ ƴŜƧŜƴ ōǳƶƪȅ ƛƳǳƴƛǘƴƝƘƻ 
ǎȅǎǘŞƳǳ

ÅbłŘƻǊƻǾŞ ƻƴŜƳƻŎƴŠƴƝ ƧŜ αǇŜǊǾŜǊǘŜŘ ǎŜƭŦά

Åbŀ ƛƳǳƴƛǘƴƝ ƻŘǇƻǾŠŘƛ ǎŜ ǇƻŘƝƭŜƧƝ ƛ ǾƭŀǎǘƴƝ ƴłŘƻǊƻǾŞ ōǳƶƪȅ

ÅLƳǳƴƛǘƴƝ ƻŘǇƻǾŠř ǾŜŘŜ ƪ ƛƴƘƛōƛŎƛ ƛ ǎǘƛƳǳƭŀŎƛ ƴłŘƻǊƻǾŞƘƻ ƻƴŜƳƻŎƴŠƴƝ



Spont§nn² regrese plicn²ch metast§z karcinomu ledviny po 
nefrektomii

Melichar et al. Acta Oncol 2009, 48, 925 - 927



Intraepiteli§ln²a strom§ln²TIL u karcinomu prsu

Hornychov§, Melichar, Ryġka et al. Cancer Invest 2008, 26, 1024 - 1031



Tumor infiltruj²c² lymfocyty jako prediktivn² ukazatel  patologick® kompletn² odpovŊdi u nemocnĨch s 
karcinomem prsu

Hornychov§, Melichar, Ryġka et al. Cancer Invest 2008, 26, 1024 - 1031



Prognostick§ role TIL u karcinomu endometria
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TILs Ó 17 mm2

TILs <17 

Ļerm§kov§ P,  Melichar B, Tomġov§ M et al. Anticancer Res 2014, 34, 5555-62.



Prognostic significance of TIL in ovarian cancer

Tomsova, Melichar et al. Gyn Oncol 2008, 108, 415 ï420.



Neopterin (2-amino-4-oxo-6-(D-erythro-1, 2, 3 ïtrihydroxypropyl) ïpteridin)

Å 1967 Sakuraia Gotoizolovali neopterinȊ ƭƛŘǎƪŞ Ƴƻőƛ

Å 1979Wachteret al. popsaliȊǾȇǑŜƴŞkoncentraceneopterinuuƴŜƳƻŎƴȇŎƘsƴłŘƻǊȅaǾƛǊƻǾȇƳƛinfekcemi

ÅƴłǎƭŜŘƴŠǇǊƻƪłȊłƴŀȊǾȇǑŜƴłprodukceneopterinuuŀǳǘƻƛƳǳƴƛǘƴƝŎƘƻƴŜƳƻŎƴŠƴƝaǇǌƛrejekciǘǊŀƴǎǇƭŀƴǘłǘǳ

Å 1984ǇƻǇǎłƴŀregulaceprodukceneopterinuinterferonem-g

Å 1993ǇƻǇǎłƴŀŀƴǘƛƻȄƛŘŀőƴƝaktivitaǊŜŘǳƪƻǾŀƴŞƘƻneopterinu

ÅƳƻȌƴƻǎǘǎǘŀƴƻǾŜƴƝvƳƻőƛ(HPLC)iǎŞǊǳ(RIAneboELISA)



PŚeģit² nemocnĨch s metastatickĨm kolorekt§ln²m karcinomem dle hladiny neopterinu (>
214 vs. < 214 mmol/mol kreatininu)
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Melichar B, et al. Int J Biol Markers 2006, 21, 190 ï198



Imunoterapie jako ǑŎƝƭŜƴłƭŞőōŀ



Imunoterapie n§dorovĨch onemocnŊn²



Imunoterapie

ÅŀƪǘƛǾƴƝ ǎǇŜŎƛŦƛŎƪł ςǾŀƪŎƝƴȅ

ÅŀƪǘƛǾƴƝ ƴŜǎǇŜŎƛŦƛŎƪł ςcytokiny(IL-2, IFN-a, IFN-g, IL-12, GM-CSF)

ÅǇŀǎƛǾƴƝ ςƳƻƴƻƪƭƻƴłƭƴƝ ǇǊƻǘƛƭłǘƪȅ

ÅŀŘƻǇǘƛǾƴƝ ςex vivoŀƪǘƛǾƻǾŀƴŞ ƭŜǳƪƻŎȅǘȅ ŀǳǘƻƭƻƎƴƝ ƛ ŀƭƻƎŜƴƴƝ ό¢L[Σ [!Y ōǳƶƪȅΣ 
ƴŜƳȅŜƭƻŀōƭŀǘƛǾƴƝtransplantace)

ÅƳƻƴƻƪƭƻƴłƭƴƝ ǇǊƻǘƛƭłǘƪȅ ȊŀƳŠǌŜƴŞ ƴŀ ǊŜƎǳƭŀőƴƝ ƳŜŎƘŀƴƛǎƳȅ ƛƳǳƴƛǘƴƝ ƻŘǇƻǾŠŘƛ



VĨvoj imunoterapie

Kirkwood JM et al. CA Cancer J Clin 2012, 62, 309-35



Obecn® pŚedpoklady ¼ļinnosti imunoterapie

мΦ CǳƴƪőƴƝ ƛƳǳƴƛǘƴƝ ǎȅǎǘŞƳ

нΦ aƛƴƛƳłƭƴƝ ƴłŘƻǊƻǾł Ƴŀǎŀ

3. ImunogenitaƴłŘƻǊǳ



3E hypot®za

Kim R et al. Immunology 2007, 121, 1-14



Objektivn² odpovŊŅ ve studi²ch National Biotherapy Study Group s 
interleukinem-2

ǇǊƛƳłǊƴƝ ƴłŘƻǊǇƻőŜǘ ǇŀŎƛŜƴǘǻǇƻőŜǘ ƻōƧΦƻŘǇƻǾŠŘƝ҈ ƻōƧΦ ƻŘǇƻǾŠŘƝ

melanom 188 33 18

ǇƭƝŎŜ 51 8 16

prs 34 5 15

ledviny 167 13 8

ǘǊŀőƴƝƪ 1 76 1

ƧƛƴŞ 122 12 10

Dillman etal. Cancer1993, 71, 2358 - 2370



Dlouhotrvaj²c² odpovŊŅ pŚi l®ļbŊ IL-2

Schwartzentruber D et al. NEJM  364, 2011, 2119



Dva modely imunoterapie

ÅaŀƭƛƎƴƝ ƳŜƭŀƴƻƳ

ÅKarcinom ledviny



Immune checkpoints



Imunologick§ synapse

Topalian SL et al. J Clin Oncol 2011, 29, 4828-36



Eliminationof invading

microorganisms

Autoimmunity



C²le souļasn® imunoterapie

Ribas A. N Engl J Med 2015, 393, 1490-2.



PŚed l®ļbou ipilimumabem (12.6.12)

Ġtudentov§H et al. Oncotarget 9 (25): 17971-17977, 2018



Progrese pŚi l®ļbŊ (14.8.12)

Ġtudentov§H et al. Oncotarget 9 (25): 17971-17977, 2018



N§sledn§ regrese (1.3.2013)

Ġtudentov§H et al. Oncotarget 9 (25): 17971-17977, 2018





Ve vŊtġinŊ pŚ²padŢ vġak m§ statistick§ analĨza z§sadn² vĨznam

Statistika nuda je,

Ƴł ǾǑŀƪ ŎŜƴƴŞ ǵŘŀƧŜΦ

Neklesejme na mysli,

ƻƴŀ ƴłƳ ǘƻ ǾȅőƝǎƭƝΦ

½Φ{ǾŠǊłƪΦ {ǘŀǘƛǎǘƛƪŀ



Ipilimumab v l®ļbŊ metastatick®ho melanomu

Hodi FS et al. NEJM 2010, 363, 711-723; Robert C et al. NEJM 2011, 364, 2517-2526



Vedlejġ² ¼ļinky ipilimumabu

Hodi FS et al. NEJM 2010, 363, 711-723



Manipulating immunityé



éwith impunity



Blok§da interakce PD-1/PD-L1/2



Protil§tky pŢsob²c² proti PD-1 nebo PD-L1

ÅNivolumab

ÅPembrolizumab

ÅAtezolizumab

ÅAvelumab

ÅDurvalumab

ÅCemiplimab



Pembrolizumab po selh§n² ipilimumabu u melanomu

Robert C et al. Lancet 2014, 384, 1109



KEYNOTE 006: Pembrolizumab vs. ipilimumab u metastatick®ho melanomu

Robert C et al. NEJM 2015, 372,  2521-32.



CHECKMATE 067: Kombinace nivolumab+ipilimumab vs. ipilimumab vs. 
nivolumab

Larkin JD et al. NEJM 2015, 373, 23-34



Molekul§rn² patologie karcinomu ledviny: 2 c²le

Brugarolas. N Engl J Med 2007, 356, 185 ς187.



VEGF jako c²l u metastatick®ho karcinomu ledviny

ÅwǻǎǘƻǾȇ ŦŀƪǘƻǊ ŜƴŘƻǘŜƭƛłƭƴƝŎƘ ōǳƴŠƪ όŀƴƎƛƻƎŜƴŜȊŜύ

Å½ǾȇǑŜƴł ǇŜǊƳŜŀōƛƭƛǘŀ ŎŞǾ όƴłŘƻǊƻǾł ƘȅǇŜǊǘŜƴȊŜΣ ǘǾƻǊōŀ 
ƳŀƭƛƎƴƝƘƻ ǾȇǘǇƻǘƪǳύ

ÅIƴƘƛōƛŎŜ ŘŜƴŘǊƛǘƛŎ ƪȇŎƘ ōǳƴŠƪ ŀ ƭȅƳŦƻŎȅǘǻ όƛƳǳƴƻǎǳǇǊŜǎŜύ

ÅwǻǎǘƻǾȇ ŦŀƪǘƻǊ ƴłŘƻǊƻǾȇŎƘ ōǳƴŠƪ

Jubb et al. J Clin Pathol 2004, 57, 504 - 512



Medi§n PFS v prvn² linii je mezi 10-11 mŊs²ci bez ohledu na 
zvolenou l®ļbu

Motzer et al. N Engl J Med 2007, 356, 115 ς124.
Sternberg et al. J Clin Oncol 28, 2010, 1061
Escudier et al. Lancet 1007, 370, 2103, 



CABOZANTINIB

PostupnŊ pŚibĨvaj² ¼ļinn® l®ky



Z§kladn² strategie do roku 2018: Sekvenļn² l®ļba

NIVOLUMAB

CABOZANTINIB

AXITINIB

LENVATINIB + 
EVEROLIMUS



Nivolumab u karcinomu ledviny

Motzer RJ et al. N Engl J Med, 2015, 373, 1803-13.











Frekvence somatickĨch mutac² u rŢznĨch 
n§dorŢ

Lawrence MS et al. Nature 2013, 499, 214



Nesynonymn² mutace a ¼ļinnost anti-PD1 l®ļby u NSCLC

Rizvi NA et al. Science 2016, 348, 124-128


