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BIOLOOGILISED RAVIMID

Defineeritud, keemiliselt sünteesitud

väikesed molekulid

Valkudel põhinevad ravimid,
toodetud elusrakkudes

“elus” ravimid
(geeniteraapia, modifitseeritud geenidega rakud, 

somaatilised rakud, koetehnoloogiline toode)
Uudsed Ravimid (ATMP)  

ravipotentsiaal

komplekssus

Komplekssed kroonilised haigused vajavad kompleksseid terapeutilisi lähenemisi

BIOLOOGILISED RAVIMID



1. IMMUUNVASTUSE KONTROLLPUNKTIDE INHIBIITORID 



Tasuku Honjo ja James P. Allison - 2018. aasta Nobeli
füsioloogia- või meditsiinipreemia “negatiivse
immuunregulatsiooni inhibeerimisel põhineva uudse
vähiravi meetodi eest.”



T-lümfotsüüt



Dendriitrakk



Nicholas C. Dracopoli and Mark S. Boguski (2017)





The role of CTLA-4 and PD-1 as inhibitors of activation (upper panels) and the effect of
releasing the corresponding brakes using antibodies (lower panels).
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Immune checkpoint therapy in non-small cell lung cancer treated with anti-PD-1 (adopted 
from Topalian et al., 2012). Please note the pseudoprogression at 2 months due to 
infiltrating immune cells and the reduced tumor size after 4 months.

Nicholas C. Dracopoli and Mark S. Boguski (2017)



The effect of anti-CTLA-4, anti-PD-1 and combination therapy in a subgroup of patients with
melanoma (adopted from Wolchock et al., 2017).



Probleemid:

1. Autoimmuunsusega seonduvad kõrvalnähud (eriti anti-CTLA4 puhul).
Raskekujuline koliit, endokriinsüsteemi häired, türeoidiit, neerupealiste düsfunktsioon

2. Ravi tulemused kõiguvad ja selle põhjus ei ole selge.
Parimad tulemused anti-PD-1/PD-L1 raviga (50-90%) Hodgkini lümfoom, Merkeli
nahakartsinoom, kasvajad DNA reparatsioonihäirete tõttu ebastabiilsete
mikrosatelliitidega, desmoplastsed kasvajad UV-tingitud hulgimutatsioonidega.

Tulemused sõltuvad kasvaja tüübist, haiguse staadiumist, geneetilisest taustast, 
varasematest immuunkogemustest, mutatsioonidest kasvajas, eelnevatest
infektsioonidest ja vaktsineerimistest, mikrokeskkonnast ja mikrobioomist jne. jne.

3. Resistentsus inhibiitoritele, nii primaarne kui ka ravi tulemusena tekkiv sekundaarne.
Näiteks β2-mikroglobuliini defitsiidi puhul, vigase IFN-γ retseptori raja puhul.

4. Toimemehhanismid ei ole kaugeltki selged.
Näiteks reageerivad anti-PD-L1 ravile ka mõned patsiendid, kelle kasvajal ei ekspresseeru
PD-L1



2. KIMÄÄRSET ANTIGEENI RETSEPTORIT TOOTVAD T-RAKUD

(Chimeric Antigen Receptor T Cells)



AREZZO KIMÄÄR
Etruskid, 399 a EMA





(Kymriah)







KYMRIAH   (tisagenlecleucel-T), Novartis

RAVIM: Autoloogsed T-rakud, mis on ex vivo transdutseeritud
vektoriga, mis kodeerib CD19-spetsiifilist kimäärset antigeeni
retseptorit.

KLASSIFIKATSIOON: ATMP (GTMP)

NÄIDUSTUSED: patsiendid vanuses 3 kuni 25 aastat
relapseerunud või refraktoorse B-rakulise akuutse
lümfoblastse leukeemiaga (ALL); 

täiskavanud patsiendid relapseerunud või refraktoorse
difuusse suure B-raku lümfoomiga (DLBCL), kellel ei saa
rakendada autoloogset tüviraku transplantatsiooni.



ORR – overall response rate 
OS – overall survival
CR – complete remission
CRi – complete remission with incomplete blood count recovery



Fig 2.
Complete remissions (CRs) of 
chemotherapy-refractory large-cell 
lymphomas in patients receiving anti-
CD19 chimeric antigen receptor T cells. 
(A) Positron emission tomography 
(PET)/computed tomography (CT) scans 
show CR of chemotherapy-refractory 
primary mediastinal B-cell lymphoma 
(PMBCL) in patient No. 2. (B) PET/CT 
scans demonstrate CR of lymphoma in 
patient No. 8 who had chemotherapy-
refractory PMBCL with extensive liver 
involvement. (C) PET/CT images show 
CR of diffuse large B-cell lymphoma, 
not otherwise specified, in patient No. 
14, who had extensive splenic 
lymphoma.

Kochenderfer et al 2015 J.Clin.Oncol. 2015 
33(6):540-9.



CAR-T rakuravimi probleemid:



Safety: Cytokine release syndrome

• Symptoms and signs of CRS (≥ grade 3): Pyrexia, hypotension, 
hypoxia 

• Onset at median day 2, resolution median day 8

• 2 deaths following CRS (anoxic brain injury, haemophagocytic
lymphohistiocytosis)

n %

Overall (n=119) 110 92

Worst grade 1 or 2 94 79

Worst grade 3 11 9

Worst grade 4 4 3

Worst grade 5 1 1



Reimbursement is negotiated by individual European countries, and the picture so far looks 
mixed. 

In Germany, Novartis has set a list price of €320,000 ($371,000), which will be subject to the 
usual negotiations and cost-benefit assessments with insurers.

In the UK, NICE made a speedy agreement with Novartis to green-light Kymriah at £282,000 
($361,000), for children and adults with refractory or relapsed B-cell ALL – less than the 
$475,000 price listed in the US. 

Hind:

Novartis have said they spent more than $1 billion since 2012 on bringing Kymriah to 
market. 

https://cancerworld.net/cutting-edge/the-car-t-cell-revolution-what-does-it-offer-and-can-we-
afford-it/



UUED MÄRKLAUAD VÄHIRAKKUDEL, MILLELE SIHTIDA 
CAR-T  RAVIMEID

RAKUBIOLOOGIA ÕPPETOOL, TARTU ÜLIKOOL



Mutated neo-antigens in hepatocellular carcinoma 
(HEPAMUT)

ERA-NET: Aligning national/regional translational cancer research programmes and activities
TRANSCAN-2





HEPAMUT CONSORTIUM:

1. National Cancer Institute "PASCALE”, IT, Prof. Luigi Buonaguro
2. INSERM, FR, Prof. Danila Valmori
3. Universidad de Navarra, ES, Prof. Bruno Sangro
4. University Hospitals Leuven - KU Leuven, BE, Prof. Frederic Amant
5. San Raffaele Hospital, IT, Prof. Lucia Lopalco
6. University of Tartu, EE, Prof. Toivo Maimets
7. Riga Stradins University, LV, Prof. Edvins Miklasevics



• In the analysis with all samples but ESTP1, a 
total of 2,116 genes resulted to be 
differentially expressed in the 5 tumor 
samples respect to their controls.



PD1-PDL1 INHIBIITORITE RAVI EFEKTIIVSUSE PARANDAMINE

RAKUBIOLOOGIA ÕPPETOOL, TARTU ÜLIKOOL



A schematic diagram illustrating a possible self-perpetuating loop in hepatocellular carcinoma. 
The secretion of proinflammatory cytokines by hepatic tumour cells activates ISX expression and 
tryptophan metabolism. This promotes inflammation-mediated cell proliferation and 
malignancy. Overexpressed KYN interacts with AHR receptor and tumorigenesis both in vitro and 
in vivo. KYN-AHR, CD86-CTAL-4 and PD-1-PD-L1 axis overexpression promotes tumour
immunosuppression and enhances tumour growth. AHR expression aggravates the effect of ISX-
KYN loop by promoting IDO1 expression (from Wang et al 2017, Cancer Res 2017;77:4065-
4077).



Modulation of AHR signalling to boost the activity of PD-
1/PD-L1 inhibitors for the treatment of liver tumours.

Background: 

Recently, targeting immune checkpoint proteins (PD-1/PD-L1) has 
shown promise in treatment of several types of cancers, however 
response rates vary considerably. Accumulating data indicate that aryl 
hydrocarbon receptor (AHR) is important in liver cancer initiation and 
progression. Moreover, AHR modulates the interplay between cancer 
and immune cells and regulates immune cell function including the 
expression of PD-1/PD-L1.

Hypothesis:  modulation of AHR signalling alone or in combination with 
PD-1/PD-L1 inhibition boosts the anti-tumour effects of adaptive 
immunity.


