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19 YEARS OF STEM CELL
TRANSPLANTATION IN REPUBLIC OF

NORTH MACEDONIA: EXPERIENCE
AND RESULTS




First allogeneic and
autologous stem cell

transplant in AML and

CML patient

Regenerative medicine
In intracoronary
administration of BM
derived stem cells 36
days post AMI

First
hploidenthical
transplants in AML

First unrelated

donor transplant in
AML patient

and CML

m in science
European Group for Blood and
Marrow Transplantation
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First
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First pediatric

Cryopreservation of transplant transplants with
stem cells (autologous) First allogeneic sibling PTCY
pediatric transplant in
SAA First unrelated

transplant in
pediatric setting




The Beginning

25.09.2000 - first transplant procedures for two
patients with AML (autologous and allogeneic sibling
transplantation) with bone marrow as stem cell source
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The Collaboration

During 2000-2003 collaboration with G. Papanikolau
Hospital , Thessaloniki, Greece
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Total number of stem cell transplants

2000-2019
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Number of transplants by year
2000-2018
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-
Number of transplants by transplant type 2000-2018
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Autologous transplants according to diagnosis
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Allogeneic transplants according to diagnosis
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Source of stem cells during allogeneic and autologous
transplantation

PBSC
BM
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Causes of death after SCT

Allogeneic SCT

Primary Disease

(43%)
GVHD (10%)

IPn*(3%)

Infection
(14%)

N

Other (22%)

Organ Failure (8%)

2000-2018

Autologous SCT

Primary Disease
(73%)

IPn(1%)
Infection (5%)

Organ Failure (4%)

& Other Cause (17%)
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Mobilisation and cryopreservation of PBSC with 10-20% DMSO at
University Clinic of Hematology during 2000/2001 (first procedures)

Initials Dg Mobilisation Apheresis MNC/10 CD34+/10(  viability
(8)kg 6)kg

Z.A CLL G-CSF+Cy 1 1.2 1.2 40%

J.B Pre-B G-CSF+hemo 2 1.8 1.8 30%
ALL

AT Pre B G-CSF+hemo 3 3.2 40%
ALL 1 2.5 2.5 >80%

K.D M.M G-CSF+Cy 2 4.4 16 >80%

M.K Pre B G-CSF+hemo 1 2.6 2.1 >80%
ALL

S.A DLBCL G-CSF 1 3.6 2.9 >80%
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Vaiable Mean Interval Mediana S.D
Vol(ml) before freezing 149.62 60-1000 126.00 114.77
Vol (ml) after freezing. 327.51 50-2232 320.00 196.56
WBC before cryopreservation ~ 170.67 19-400 165.00 58.06
WBC after cryopreservation 154.45 50-300 151.00 42.53
Days in liquid nitrogen 33.89 2-330 25.00 35.91
Hospital stay 13.22 7-34 8.00 7.69
Apheresis procedures 2.15 1-6 2.00 0.68
Number of cryobags 4.41 2-8 4.00 1.98
MNCx10%kg 2.95 0.6-7.5 2.70 1.21
CD34+x10%kg 2.34 0.1-5.7 2.00 1.09
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BM vs PBSC in autologous transplantations

variable

Weight (kg)

Age

Months to transplant
MNCx10°/kg
CD34+x10°/kg
Erytrhocyte transfusion
Plt transfusions
Hospital stay

High teperature

Engraftment
Oral mucositis

Parenteral antibiotic
Parenteral antimicotic
Microbiological isolates

PBSC

12779.50

12549.50
12610.00

11527.50
13838.50
11608.50
12078.50
11700.50
11818.50

11210.00
12497.00

11324.00
11340.00
11514.50

BM

1585.50

1815.50
1586.00

2837.50
526.50

2756.50
2286.50
2664.50
2546.50

3155.00
1868.00

3041.00
3025.00
2850.50

p

0.006

0.085
0.007

0.006
0.000
0.017
0.738
0.047
0.142

0.000
0.136

0.000
0.000
0.005
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Survival according to number of CD34+ cells in myeloma patients
during autologous transplantation
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5 years OS in AML in CR1 treated with allogeneic sibling

transplantation
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Cumulative Proportion Surviving
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5 years OS in AML in CR1 treated with autologous
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nature.com

The world’s best science and medicine on your desktop

Combined delivery approach of bone marrow mononuclear
stem cells early and late after myocardial infarction:
the MYSTAR prospective, randomized study

Mariann G}fijng}fﬁsir, [rene Langl, Markus Dettke?, Gilbert Beran!, Senta Grafl, Heinz Sochor!, Noémi N}“ﬂlczasj,

Silvia Charwat!, Rayyan Hemetsbergerl} Giinter Christ!, Istvin Edes? Lisz16 Ealngh‘l, Korff Thomas Krause, Kai ]aquets',
Karl-Heinz Kuck®, Imre Benedek®, Theodora Hintea®, Robert Kiss?, Istvan Préda’, Vladimir Kotevski’, Hristo Pejkmr?,
Sholeh Zamini', Aliasghar Khorsand', Gottfried Sodeck®, Alexandra Kaider”, Gerald Maurer! and Dietmar Glu::-garl

1Department of Cardiology, Medical University of Vienna, Austria

2Department of Transfusion Medicine, Medical University of Vienna, Austria
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American Hearl Journal

Volume 153, Issue 2. Pages 212 e1-212_e7 (February 2007)

Design and rationale for the Myocardial Stem Cell Administration After Acute Myocardial
Infarction (MY STAR) Study: A multicenter, prospective, randomized, single-blind trial
comparing early and late intracoronary or combined (percutaneous intramyocardial and
intracoronary) administration of nonselected autologous bone marrow cells to patients
after acute myocardial infarction

Moémi Myolczas, MD, FESC2E, Mariann Gyénagyési, MDEER . Cilbert Beran, MDZ, Markus Dettke. MDE, Senta Graf,
MD2, Heinz Sochor, MD, FESCZ, Ginther Christ, MDZ, Istvan Edes, MD, PhD, FESCE, Laszld Balogh, MD2, Korff

T. Krause, MDZ, Kai Jaguet, MDE, Karl-Heinz Kuck, MDE, Imre Benedek, MD{, Theodora Hintea, MD{, Rébert Kiss,
MD, PhD=, Istvan Préda, MD, PhD, FESC=, Vladimir Kotevski, MD, FESCZ2, Hristo Pejkov. MD2, Darius Dudek, MD-=Z,
Grzegorz Heba, MD®2, Christer Sylven, MD?, Silvia Charwat, MD2, Ronaldo Jacob, MD2, Gerald Maurer, MD, FACCE,
Irene Lang, MDZ, Dietmar Glogar, MD, FESCE
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Echocardiographic assessment also showed improvement
of global left ventricular function 3 months after the
infarction

LVEF = 44% (pt 1) and 46% (pt 2)
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785 patients screened

68 excluded for participation
in another tnal
494 ewcluded LVEF =45 %
141 refused to participate

r

B2 patients provided written informed consent and randomized

'

'

Early group (n=41)

Late group (n=41)

2 patients crossed over to early
group for logistic reasons

5 patients withdrew consent (excluded)

5 patients withdrew consent (excluded)

l

l

6 patients spontansous improvement
of LVEF to =45% (excluded)

2 patients spontaneous improvement
of LVEF to =45% (excluded)

l

|

2 patients excluded for complications
(left ventricular thrombus,
severe allergy)

2 patients excluded for complications
(left ventricular thrombus,
aortic dissection)

T

l

30 patients underwent stem cell 30 patients underwent stem cell
therapy and included in the analysis therapy and included in the analysis
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TRM ln auto‘ogous transplantatlon
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TRM in allogeneic transplantation in AML wity BuCy conditioning

Cumulative incidence
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Cumulative incidence of grades IlI-IV aGVHD
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MUD

3 patients (2AML, 1 SAA with monosomy 7)

ZKRD
PBSC from unrelated donor -
Bu-Cy + rATG

National Polish

Busulfan i.v Cy MTX Bone Marrow

3.2mg/kg 60mg/kg Donor Registry

-8 -7 -6 5 -4 -3 -2 -1 0 +1 +3 +6 +11
¢ ATG Cyclosporin1 from day -

(Graphalon)

10mg/kg .,‘-.:z.
..:::..
. .
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Haploidenthical transplantations with PTCY

3 patients with no family (10/10)
and no unrelated donor 10/10 in
the WMDA and high risk disease
(1AML, 1 MDS, 1 ALL)

TBF regimen (2 pts)
PBSC as source of SC

Thiotepa 5mg/kg i.v. x2 (Day -6,-5)
Fludarabin 50 mg/m?i.v. x 3 (Day -4,-3,-2)
Busulfan 3,2 mg/kg i.v. x3 (-4,-3,-2)
Cyclophosphamide 50mg/kg Day +3 und +4

Conditioning PTCY
Thio
Thio
Flu Bu
Flu Bu
Flu Bu
X
PBSC X X
X X
X X
X X X
X X X
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-
Paediatric transplant data in Republic of North Macedoni gsf

Year Age prior SCT Diagnosis Type of Status after SCT
transplant f
=
Allo sibling Death GVHD + 4 % '
ZEIE

‘&
<
L

2013 5 years
BM months
2009 10 years AA Allo sibling Alive in CR
PBSC
2012 10 years ALL Autologous Alive in CR
BM
2006 8 years Juing Sarcoma Autologous PBSC Death in Relapse
+9 months
2004 7 years NHL Autologous PBSC Death in Relapse
+2 months
2014 3 years Juing Sarcoma Autologous Death with relapse
BM at +6 months
MUD Alive + 3 months

AA

13 years

2019
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Institutions collaborators

Macedonian Bone Marrow Donor Registry (MBMDR)
Institute for immunology and human genetics, Skopje
Institute for transfusion medicine Skopje

University children hospital , Medical faculty, Skopje
Faculty of pharmacy, Skopje

University Clinic for nephrology, Skopje

University Clinic for intensive care and reanimation, Skopje
Institute for microbiology, Medical faculty, Skopje




EBMT CIC 381

CIC0381:1 details

Georgievski, Borce
Chevreska, Lidija
Stojanovski, Zlate

Panovska Stavridis, Irina
Pivkova, Aleksandra
Chadievski, Lazar
Trajkovska, Gabriela
Bozinovska, Gordana
Trajkovska-Ancevska, Zaklina

University Clinic for Haematology
BEMT Unit

Majka Tereza 17

1000 Skopje

Macedonia

Tel.-389 23110548

Fax: 369 23110548
E-mail.georgievskib@yahoo.com
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NovHUMNOM Ha NneKvBake Ha
MalaurHm xemonatTmu

Hav4y. cop. A-p AnekcaHapalluBkoBa
BenjaHoBcKa

f &t J3Y YHuBepa3nTerTcka KnumHuka sa
S XemMaTtosrormia



HISTORY
OF
CANCER




History of Cancer Treatment

= 1550 BC — Egyptian papyrus written by p is the first documentation of
cancerlmhote

= 460 BC — Hippocrates “names” cancer using the terms carcinos & carcinoma from
the Greek word for crab

= 160 AD — Medical conditions were explained by the four humors (blood, black
bile, yellow bile, white bile)

= 1775 — British surgeon Percival Pott reported increased scrotum cancer among
chimney sweeps

= 1846/1865 — Anesthesia & antiseptic (carbolic acid) discovered

= 1878 — Paul Erlich discovers the principle of what will later be known as
chemotherapy

= 1895 — Discovery of x-ray & experiments in treating cancer
= 1937 — National Cancer Institute Act signed by President Roosevelt

History of Cancer Timeline www.cancerfilms.org, The History of Cancer www.cancer.org



History of Cancer Treatment

= 1941 - WWII soldiers exposed to mustard gas found to have toxic changes to bone
marrow

* Led to development of alkylating agents in 1943 at Yale
= 1945 — American Cancer Society founded

= 1948 — Sidney Farber, the “father of chemotherapy” used aminopterin (methotrexate) to
treat leukemia patients

= 1952 — Screening being done using pap smear, colonoscopy & mammography
= 1955 — Marlboro Man ad campaign; sales up 5000% over 8 months
= 1956 — First bone marrow transplant done in leukemia patient

= 1957 — US Surgeon General report that cigarette smoking is causative factor in lung
cancer

= 1969/1971 — War on Cancer; Nixon signs National Cancer Act
" 1976 — Mammogram Screening Trial results in 20% reduction in deaths for women >55

History of Cancer Timeline www.cancerfilms.org, The History of Cancer www.cancer.org



History of Cancer Treatment

= 1982 — High-dose chemo + autologous HSCT in solid tumors; found to have no
benefit by late 1990s

= 1992 — Breast cancer HER-2 gene identified
= 1999 — Imatinib (Gleevec®) trial — launch of targeted therapies

. %(I)\IOE — Human Genome Project completed — map of entire sequence of human

= 2006 — Cancer Genome Atlas — gene sequencing of tumors
= 2010 — President’s Cancer Panel — increased research

= 2011 — Emphasis on Oncology immunotherapy research (ie: ipilimumab for
malignant melanoma)

= 2015 — President Obama’s “Moonshot to Cure Cancer” — calls for expanded
funding & screening, increased access to clinical trials, insurance coverage of
gene testing, decreased prescription drug prices, & sharing of information

History of Cancer Timeline www.cancerfilms.org, The History of Cancer www.cancer.org, “Moonshot” article www.healthline.com



EBanyauuja Ha nayMeHTU co MasIurHu XeMaTOJ1IOLLKM
3abonyBarba 1 OAroBOp Ha Tepanuja

UcTopuja Ha bonecTa

MpBY cMMNTOMM Ha ManNUrHOoToO 3abonyBare U onuc
MpomeHa BO TenecHa TeXuHa nocnegHuTte 3 meceyum

KnuHu4kun ucnegysama

OpapepyBambe Ha rosieMMHa Ha TyMopcKarta maca
PdusnkaneH npernep,

JlabopaTopucku ucnepgyBsama

ESR, KKS, nepucepHa pa3macka, cTepHasiHa NyHKUMja, NpoToO4YHa LUTOMETpPMUja,
KOCKeHa buoncuja
buoxemucku ucrnegyBsama




OnuwTn NPOrHOCTUYKMU thakTopw

®axTopu NOBpP3aHW CO ManNUrHoTo sabonyeare

sXucrtonormja, XucTosIoLLKM cyoTun u rpagauymja
STymopckKa maca n 6poj Ha TYMOPCKHU KJIEeTKU
SlponudepatuBeH uHAaekc (ppakuymja Ha pacT)
$Crtagmym Ha 6onecta

®axTopn NOBpP3aHW CO NALUEHTOT

B | $Bo3spacT 1 non
JPaboTHa cnocobHoCT
@I'yOMTOK BO TenecHa TeXuHa
JHTepBan og gujarHo3a 40 NO4YeTOK CO NieKyBare
JAHemuja, TpoomboLUMTONEHN]a
JTemnepaTtypa, MHPEKTUBHN KOMMNIUKaALUN
JLlenynapHOCT Ha KOCKeHaTa cpLeBUHa
SUNHCY(pMLUMEeHTHOCT Ha ApyruTe opraHu
JYXpaHeToCT




EBanyayuja Ha cyb6jeKTUBHUTE NapaMmeTpu
n paboTeH kanauuTeTt Ha 6onHUOT

Karnofsky score

100
90
80
70
60
50
40
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10

be3 3Hauu 3a 6onecT, HopmaneH KanauuTeT
MuHumanHu 3Haum 3a 6onect

NMpucyTHU 3HaUu 3a 6onecT, HopmasriHa aKTUBHOCT
HamaneHa paboTHa cnocobHOCT, MOXXKe Aa ce rpuxu 3a cebe
NoTpebHa noBpemeHa NoMoLl 3a AHEBHUTE aKTUBHOCTM
yecTa megmuMHCKa Hera

HecnocobeH nayueHT, NnoTpebHa Hera
Xocnutanusaumja

Tewka onwTa cocTojba

lNMporpecuja Ha chaTanHMOT npouec

CmpT




KomopobuaHu cocTtojou u MmanurHu
XemMaTosiolKU 3abonyBarba

« Koer3suctupauka meguuuHcKa cocTojba Koja e npucyTHa
HacnpoTu MaJIMrHOTO XeMaToJIOWKO 3abonyBaHkhe Koja uma
BJIMjaHUe BP3 UCXOOO0T Ha NNeKyBaHEeTO

 He nocTtou 3narteH ctaHgapA

Sorensen HT. Clin Epi 2013:5 (suppl1):1-2.
Ritchie CS. J Oncol Practice 2011;7:371-4.



The impact of comorbidity on cancer and its treatment
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CA: A Cancer Journal for Clinicians
Volume 66, Issue 4, pages 337-350, 17 FEB 2016 DOI: 10.3322/caac.21342
http://onlinelibrary.wiley.com/doi/10.3322/caac.21342/full#caac21342-fig-0001
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http://onlinelibrary.wiley.com/doi/10.3322/caac.v66.4/issuetoc
http://onlinelibrary.wiley.com/doi/10.3322/caac.21342/full#caac21342-fig-0001

EBanyayuja Ha cy6jexTuBHUTE NapameTpu

n paboTteH kanayurtetr Ha 6onHMOT

Table 3. Hematopoietic Stem Cell Transplant Comorbidity Index

Comorbidity
Arrhythmia

Cardiovascular comorbidity

Inflammatory bowel disease

Diabetes or steroid-induced
hyperglycemia

Cerebrovascular disease
Psychiatric disturbance

Hepatic, mild

Obesity

Infection

Rheumatologic

Peptic ulcer

Renal, moderate/severe

Pulmonary, moderate
Prior malignancies

Heart valve disease

Pulmonary, severe

Hepatic, moderate/severe

Definition

Atrial fibrillation or flutter, sick sinus syndrome, or ventricular arrhythmias

Coronary artery disease, congestive heart failure, myocardial infarction,
or EF < 50%

Chronic disease or ulcerative colitis

Diabetes or steroid-induced hyperglycemia requiring insulin or an oral
hypoglycemic drug

Transient ischemic attacks or cerebrovascular accident
Depression or anxiety requiring psychiatric consult or treatment

Chronic hepatitis, bilirubin > ULN to 1.5 x ULN, or AST/ALT > ULN
to 2.5 x ULN

Body mass index > 35 kg/m?

Documented infection or fever of unknown origin or pulmonary nodules
of fungal pneumonia or prophylaxis against tuberculosis

SLE, RA, polymyositis, mixed connective tissue disease, polymyalgia
rheumatic

Presence of prior endoscopic or radiologic diagnosis

Serum creatinine > 2 mg/dL, on dialysis, or prior renal transplantation

DLco and/or FEV, 66%-80% or dyspnea on slight activity
Treated at any time, excluding nonmelanoma skin cancer

Moderate to severe degree of valve stenosis, prosthetic mitral or aortic
valve, or systematic mitral valve prolapse

DlLco and/or FEV, < 66% or dyspnea at rest or requiring oxygen

Liver cirrhosis, bilirubin > 1.5 x ULN, or AST/ALT > 2.5 x ULN

Weight

3
3

Note. EF = ejection fraction; ULN = upper limit of normal; AST = aspartate transaminase; ALT = alanine transaminase;
SLE = systemic lupus erythematosus; RA = rheumatoid arthritis; DLco = percentage of measured-to-predicted diffusion
capacity of carbon monoxide; FEV, = percentage of measured-to-predicted forced expiratory volume in 1 second.

Adapted from Sorror (2013).
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EBanyayuja Ha cy6jexTuBHUTE NapameTpu

Table 1. Charlson Comorbidity Index Scoring System

Score Condition

1 Myocardial infarction (history, not ECG changes only)
Congestive heart failure
Peripheral vascular disease (includes aortic aneurysm =6 cm)
Cerebrovascular disease: CVA with mild or no residua or TIA
Dementia
Chronic pulmonary disease
Connective tissue disease
Peptic ulcer disease
Mild liver disease (without portal hypertension, includes chronic hepatitis)
Diabetes without end-organ damage (excludes diet-controlled alone)
2 Hemiplegia
Moderate or severe renal disease
Diabetes with end-organ damage (retinopathy, neuropathy, nephropathy, or brittle diabetes)
Tumor without metastases (exclude if =5 y from diagnosis)
Leukemia (acute or chronic)

Lymphoma
3 Moderate or severe liver disease
6 Metastatic solid tumor

AIDS (not just HIV positive)

NOTE. For each decade > 40 years of age, a score of 1 is added to the above score.
Abbreviations: ECG, electrocardiogram; CVA, cerebrovascular accident; TIA, transient ischemic attack; AIDS, acquired
immunodeficiency syndrome; HIV, human immunodeficiency virus.



OCHOBHM NpUHUUNK

LUTOXEMOTEPAINNJA

BUNOJIOWK MOANDPUKATOPH

UMYHOTEPAIUJA

TPAHCIJIAHTALUJA HA
XEMATOMNOETCKU CTEM KIIETKU

FEHCKA TEPAINWJA



LUTOXEMOTEPANMUJA

& ce kopuctart okony 50 xemorepaneyTuym
@ 1943- mechlorethamine hydrochlorid (Nitrogen Mustard) 3a M.Hodgkin
@ Tepanucku cuHeprusam: Kom6uHMpaHa xemortepanuja o4 HeKONKY yuroctaTuym

@ co npumeHa Ha AONONHUTENHa Tepanuja U KOMNNETHO U3neKyBae



@ ManurHuTe KneTkmu NoTeKHyBaart of] €AeH KNOH U Aien o4 HUB ce BO GO
(HenponudepaTuBHa) hasa Kora yurocraruyure Hemaart epexkr

@ nponudepartmBHa pasa: G1; G2 n M Kora KneTtkure ce pasmHoxxysaar (oa 1-100
AeHa 3a pasnuuHu 3abonysara)

@ CO UMKNUYHO AaBatbe Ha UUTOCTaTUKOT MOXEe Aia Ce YHUWTaT
CUTEe ManurHn KNeTku

@ O6uonolwkKa pe3sUCTEeHTHOCT: A03UTE Ala Ce MaKCUMarHu, HO
W Tepanucku (Bo m?)




Knacugukauuja Ha yurocrtaTtuyu

» Bo cute ha3u: ankunupadku niekosu, BCNU; DTIC u Ap.
®» Bo ha3a G1: L-asparaginasa, Amscacrine

» Bo ¢pasa G2: Bleomycin

®» Bo mmuTo3a M: Vincristine, Vinblastine

®» KomGuHupaHo: Daunoblastine, Adriamycin, Idarubicin,

Mitoxantrone



BUOJIOLLKA MOAUDPUKATOPU

MOHOKIJIOHAJIHN AHTUTEJIA

CTUMYITATOPU HA KJIETOYHA ANBPEPEHLUWJALINJA
)




MOHOKIJIOHAJIHNTAHTUTEIIA




MabThera: ['nyB4Yewko/XymaHo XuMepu4Ho
MoHOKNOHaNHO AHTUTENO

)
(‘ —— rnyBYelWKN BapujaburneH pernoH

— XYMaHU KOHCTaAHTHU K PErmnoHu

WO
) C'y1
Cxk

xymaHuoTt UrlF1 duy gomeH paboTu CUHEePrucTUYKn
CO XymMaHuUTe e(peKTOPHU MexaHU3IMun

BapujabneH pervoH: rnyB4ewwKoTo IgG1 kappa aHTU-CD20
KOHCTaHTEeH peruoH: xymaH IgG1l TeXoK sfaHew n kappa neceH naHewy



€ MaBTHERA
AHTU-CD20 aHTUTENO

ce Bp3yBa 3a L|120 aHTUreHOT Ha NOBpLIMHATA HA CUTe HEONNACTUYHU KNeTku o4 B-Tun n 0BO3MOXyBa
AVPEKTHa KNeToYHa UATOTOKCUHHOCT U KOMNNEeMEeHT-MeauupaHa LMTOTOKCUHHOCT

BO KOMOMHaUuja co cTaHAapAHUTE XeMmoTepanucku NpoTokonu o6esbeayBa NoOronem NPOLUEHT Ha
NO3UTUBHWU OArOBOPU KOH Tepanuja, NOA0NTO NpeXuByBare U Noao6ap KBanuTeT Ha XXUBOT Kaj cute
nayveHTn

uHxnbupa nponudepaymja Ha numcpomckaTta nuHuja
nokavysa 4yBCTBUTENHOCT Ha NUM(OMCKUTE KNETKU KOH XeMmoTepanesTuyuTe

HeCaKaHuTe ereKTVI cé MUHUMaNHU N HE3HAa4YUTEeJTHU



MexaHu3am Ha AejcTBO Ha MOHOK/IOHaNIHOTO aHTUTEeNo

KomMmnnemeHT nocpeayBaHa nnM3a
Ha uMpKynupadkurte b -KneTku

dukcauyuja Ha ~

o

KOMMJSIeMeHT \\
g 5’ -
\'. N
J)
| )
CD20

Ha NnoBpLIMHAaTa
oA ManurHarta
KneTtka

AHTUTE 10 3aBUCHAa
KNeTo4yHa UUTOTOKCUYHOCT

) ,’,0 CR3
& ¢
e y’é - ’;' FcyR

\\\ g

\\\

~




[lononHUTeNnHn npeano>XeHn MexaHu3Mn Ha AejCTBO
Ha MabThera

¥ Ja Tpurepupa anontosarta (nporpaMmmpaHa KneTto4yHa CMpT) MH
BUTPO'

E Ja nHxubupa nponundpepauyujata Ha KfieToyHaTta JinHuja Ha
NMMAOMOT MH BUTPO?

E In CeH3NTn3npa pPe3nCTeHTHNnTEe KrieTo4yHn JIMH1UN Ha J'II/IMCbOMOT

CD20 KOH XeMOoTepaneBTCKN areHcu uH BUTPO'
> g
QQ@Q ) 889 1% ¥ Hewma ounrneaHa 3aBUCHOCT Of, KITETOYHMOT LMKITYC 3a aKTUBHOCTA
”1 ”nn r 46 ”wnnuog
8E8ELE {EEELELE

1. Demidem A, et al. FASEB J. 1995;9:A206.
2. Maloney DG, et al. Blood. 1996;88(suppl 1):637A.



FTEHCKA TEPAINWJA

@®Ce KOpuCTHU 3a mogudmumpare Ha CUTe KNeTOYHU JIMHUM NPEKY TpaHCMUCUja Ha
moaudcduumpaHa reHeTcka uHopmalmja Ha HapegHaTa reHepayuja

@lMpoAaykuuvja Ha NPOTENHU CO NreHEeTCKU UHXXeHEePUHr cnoboaHu o4 NoTeHUUjanHu
KOHTaMUHaTOpU, a nypucdpuympaHm og npupoaHM u3Bopu Kako nnasmarta. PekomouMHaHTHUTe
OHK TexHONnormm oBo3mMoXXyBaaT KOPUCTEHE Ha OBUE NPOTEMHUN BO TEPanNNCKHU Lenu:
epuTponoeTuH, G-CSF, TpooMbonoeTuH, (pakTopu Ha Koarynauuja UTH.

®BeKkTOpCcKM nocpeayBaHa TpaHCMUCU]a Ha reHU n opmUupar-e Ha TPaHCreH 3a OBO3MOXXKYBaHe
Ha HOpMasiHO KfleTo4HO (pyHKLUUOHUpPaHe, BeKTopoT coapxu [JHK cekBeHUU Ko Kogupaart
TeparnuckKu NPoTeuH KOHTPOJSiupaH o4 TPaHCKPUNUMUCKU perynatopeH mexaHu3am 3a reHcKa

ekcnpecuja. Kako BeKTopu ce KopucTat ageHOBUPYCU, PEeTPOBUPYCU, APYIrM BUPYCHU BEKTOPMU,
HEeBUPYCHU BEKTOPM.



[lnaH 3a nexyBsare

@ copaboTka CO NAUUEHTOT W HeroBa NCUXONOLWKa NOArOTBEHOCT

@ nHgopmaayum 3a KOMNNukKayum n nocneauum
@ obe3benyBarbe Ha LeHTpanHa BeHCKa NuHKuja

@ npeBeHUunja oa uHpeKyum



EBanyauuja Ha TYMOPCKMOT OAroBOp Ha
Tepanujarta

OTcycTBO Ha cMTe CMMMNTOMMU Ha 3abonyBareTo
U rybere Ha TymopckaTta maca

>50% HamanyBaH-€ Ha TYMOpCcKaTa maca, 6e3
rnojaBa Ha HOBU TYMOPCKMU fie3umn

Tymop Koj He ce nameHun nomanky oag 50% wnu
3roniemyBaH€e Ha TYMOpcCKa ne3unja go 25%

>25% 3rosiemyBar-€ Ha eHa UM noBeKe

TYMOPCKMK MaHucecTaymm unm nojasa Ha HOBM
nesum




The Cell Cycle

= ¢ G, phase: cell prepares for DNA synthesis
S phase: cell generates complete copy of genetic material
= * @G, phase: cell prepares for mitosis

i- ‘.!' M phase: replicated DNA is condensed and segregated into
e chromosomes
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Chemotherapy

=+ Cell cycle phase — specific
e agents with major activity in a particular phase of cell cycle
* schedule dependent

* Cell cycle phase — nonspecific
* agents with significant activity in multiple phases
* dose dependent
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Conventional Chemotherapy

Backbone of cancer chemotherapy regimens

Cytotoxicity is not selective

Differentiation
< = Gy (variable

Mitosis e resting phase)
(-05-1h) . _ 47 Daughter cells
Nitrosoureas
e Carmustine (BCNU)
= Lomustine (CCNU)
@ The
(~2—10 h) Al Gy (~18-30 h)
cycle
S
(~16—20 h) 1. Steroids?
2. Asparaginase
Antimetabolites Lymphokines

Antifolates (methotrexate)

Antipyrimidines (cytarabine, fluorouracil, gemcitabine, capecitabine)
Antipurines (mercaptopurine, thioguanine, fludarabine,
chlorodeoxyadenosine)

Miscellaneous (hydroxyurea, procarbazine)

Steroids? (also G;)

(e.g., interferon)

S B ERR ORI
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" Chemotherapy Classes

e Alkylating agents Anthracyclines
* nitrogen mustards * doxorubicin, daunorubicin

+ thiotepa, busulfan * idarubicin, mitoxantrone

* nitrosoureas, mitomycin

* procarbazine, dacarbazine * methotrexate
* purine antagonists

e pyrimidine antagonists

Antimetabolites

* Taxanes
* paclitaxel, docetaxel
* nab-paclitaxel

Tubulin interactive agents
* vincristine, vinblastine

* Topoisomerase Il inhibitors Miscellaneous agents
* etoposide * bleomycin

* Platinum Complexes * asparaginase
* cisplatin, carboplatin * hydroxyurea
e oxaliplatin
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Chemotherapy Toxicity

e Usually reflected by mechanism of action of drug

* Toxicity depends on many factors
e Drug dosing and schedule (DLT)
* Patient
* Disease

* Toxicity not always a class effect

 Chemotherapy regimens usually combine drugs that have different
toxicity profiles
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* Most chemotherapy drugs are active in cells that are rapidly multiplying
* Chemotherapy may not be very active in indolent or slow growing tumors

* Because of cytotoxic action on rapidly dividing cells they are toxic to normal cells that are actively
multiplying
* Bone marrow, Gl tract, hair follicles are all rapidly multiplying
* Thus common toxicity of chemo agents are -

* Neutropenia, anemia, and thrombocytopenia (collectively called myelosuppression or bone
marrow suppression)

* Mucositis, diarrhea (Gl toxicity)

* Nausea and vomiting

* Alopecia

* Sterility/Infertility (especially sterility in males)
 Common Toxicity Criteria Grading System (CTC)

e Grade0-4
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e Salivation
* Respiratory rate

* Pharyngeal, Gl and abdominal
muscle contractions

Nausea and Vomiting

Serotonin release

Enterochromaffin

cells of Gl tract

5-HT3

W receptors

Vomiting Center
e 5-HTg3 receptors
* NK1 receptors
e Dopamine receptors

_f}'_CTZ stimulates VC

Chemoreceptor
Trigger Zone
\ * 5-HT3 receptors
[\« NK1 receptors
e Dopamine
\ receptors

Vagus nerve,
afferent fibers
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Alkylating Agents

“_ « Main effect is on DNA synthesis with most cytotoxicity to rapidly
proliferating cells
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Alkylating Agents

e Mechanism of action
. act as bifunctional alkylating agents following metabolic activation and formation of
mustards
* mustards react with the N7 atom of purine bases (guanine)

 these DNA adducts go on to form cross-links through reaction of the second arm of the
mustard

. prevent cell division by cross-linking DNA strands
* intra- and interstrand cross-links

e cell continues to synthesize other cell constituents, such as RNA and protein, and an
imbalance occurs and the cell dies

* if these modifications in the nucleic acid structure are compatible with cell life (after DNA
repair), mutagenesis and carcinogenesis result
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= Cyclophosphamide and Toxicity

* Myelosuppression
* principle dose-limiting toxicity
* primarily leukopenia

 Hemorrhagic cystitis
 acrolein metabolite
 associated with high-dose therapy
* more common in poorly hydrated or renally compromised patients
e onset may be delayed from 24 hours to several weeks
* manifests as gross hematuria
* aggressive hydration required with high dose therapy
* mesna administration
* management: increase IVF, mesna, total bladder irrigation
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Gemcitabine
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Cytarabine




Cytarabine

Mechanism of action
— Cell cycle phase specific

— undergoes phosphorylation to form arabinosylcytosine
triphosphate (ara-CTP), which competes with the normal
substrate deoxycytidine S'-triphosphate (dCTP), in the
inhibition of DNA polymerase o

« Pharmacokinetics

— ara-C degraded to ara-U by cytidine deaminase and ara-CMP
to inactive ara-UMP by dCMP deaminase

— CSF levels are about 40 — 50% of the plasma level (lack of
cytidine deaminase activity in CSF)

— Distributes widely into total body water, also distributes to tear
fluid and crosses into CNS




vinorelbine


http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f8.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f9.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f10.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f11.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f12.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f13.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f14.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f15.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f16.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f17.fig?tocnode=49290508
http://www.mdconsult.com.proxy.cc.uic.edu/das/book/body/75632961-4/608458534/1267/I4-u1.0-B0-443-06628-0..50063-8--f18.fig?tocnode=49290508
http://en.wikipedia.org/wiki/Image:Vinorelbin.svg

. * Mechanism of action

* Bind to tubulin

* Prevent polymerization of tubulin thus preventing microtubule formation
* Chromosomes remain lined up in middle

* Apoptosis

* Small differences in structure changes toxicity and activity
* vincristine active in leukemia and is neurotoxic
 vinblastine active in lymphomas and testicular cancer and is myelosuppressive
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 vinorelbine active in lung cancer and is neurotoxic and myelosuppressive
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Tretman na pacienti so AML < 60 godini

MNational

Comprehensive NCCN Guidelines Version 2.2014

Cancer

Network” Acute Myeloid Leukemia

CLASSIFICATION TREATMENT INDUCTION ™mM.AN

Clinical trial (preferred)

or

Standard-dose cytarabine 100-200 mg/m® continuous infusion x
7 days with idarubicin 12 mg/m® or daunorubicin 90 mg/m” x 3
days °<:PP (category 1)

or

Standard-dose cytarabine 200 mg/m® continuous infusion x 7
Age <60 y » | days with daunorubicin 60 mg/m® x 3 days and cladribine 5
mg/m® x 5 days (category 1)99

or

AmL Kk High-dose cytarabine (HIDAC)PP:'T 2 g/m*® every 12 hours x 6
days =% or 3 g/m® every 12 h x 4 days " with idarubicin 12 mg/m°®
or daunorubicin 60 mg/m”® x 3 days (1 cycle) (category 2B)

See Treatment
Induction (AML-11)

Age =60 vy




National
Comprehensive

NCCN Guidelines Version 2.2014

=
0
~

Cancer - - Al
Network® Acute Myeloid Leukemia
RISK STATUS POST-REMISSION THERAPY
(See AML-A) o )
Clinical ftrial
) or
Better-risk cytogenetics HIiDAC 3 g/m® over 3 h every 12 h on days 1, 3,
and/or molecular » | 5 x 3-4 cycles (category 1)ddd.eee
abnormalities or >
1 to 2 cycles of HIDAC-based consolidation
followed by autologous HSCT fff (category 2B)
Clinical ftrial
Intermediate-risk or o )
Age <60 cytogenetics andfor | . | Matched sibling or alternative donor HSCT
or .

molecular abnormalities

Treatment-related disease or |

poor-risk cytogenetics and/or
molecular abnormalities YV-“cC

HIiDAC®2¢91-3 g/m” over 3h every 12hondays 1,3, 5

x 3-4 cycles

Clinical trial
or
Matched sibling or alternative donor HSCThhh




MNational
Comprehensive

NOCON Eoftras:

Network”

Tretman na pacienti so AML > 60 godini

NCCN Guidelines Version 2.2014
Acute Myeloid Leukemia

=

AML KK =50y

PS 0-2

PS =2 or

PS 0-3 with significant

comorbidities

MNon-adverse
cytogenetic/
molecular markers
without prior

MDS/therapy-related

AML

Therapy-related
AML/prior MDS or
unfavorable
cytogenetic/
molecular markers

—_—

TREATMENT INDUCTION mm.jjj

Clinical trial

with idarubicinkkk 12 mg/m" (preferred) or daunorubicin M45-90 mg/m” x 3 days
or mitoxantrone 12 mg/m®x 3 days

or

Low=-intensity therapy (subcutaneous cytarabine, S-azacytidine, decitabine)™mm
(may be more appropriate for elderly patients or relatively unfit patients with
comorbidities)

or
Standard-dose l:{tarahlne ||L1 00-200 mg/m® continuous infusion x 7 days) |

Clinical trial
or

Low=-intensity therapy (S5-azacytidine, decitabime)mmm
or

Standarl:l-d ose l:y'tarahlne {(100-200 mg/m® continuous infusion X T days) with |
idarubicin¥** 12 mg/m* {preferred} or daunorubicin 45-60 mg/m® x 3 days or

mitoxantrone 12 mg/m”x 3 days (may be more appropriate for fit patients who
are candidates for subsequent HSC

Clinical trial

or

Low=-intensity therapy ([5-azacytidine, decitabine], ™M™ sybcutaneous cytarabine)
or

Best supportive care (hydroxyurea, transfusion support)



Citogenetska stratifikacija spored grupi na rizik za tretman na bolnite so AL

RISK STATUS BASED ON VALIDATED CYTOGENETICS AND MOLECULAR ABNORMALITIES1

RISK STATUS

CYTOGENETICS

MOLECULAR ABNORMALITIES

Better-risk

inv(16)2:3 or t(16:16)2

MNormal cytogenetics:

t(8:21)2 NPM1 mutation in the absence of FLT3-ITD

t(15:17) or isolated biallelic CEBPA mutation
Intermediate-risk Mormal cytogenetics t(8:21), inw(16), t{16;16):

+8 alone with c-KITS mutation

t(9:11)

Other non-defined

Poor-risk

Complex (=3 clonal chromosomal abnormalities)
Monosomal karyotype

-2, 2q-, -7, 7~

11923 - non t(9:11)

inv(3), t(3;3)

t(6:9)

t(9;22)4

Mormal cytogenetics:
with FLT3-ITD mutation®




Tretman na pacienti so Multipen mielom

Mational
Comprehensive  NCCN Guidelines Version 2.2014 NCCN Guidelines Index
Cancer . - Multiple Myeloma Table of Contents
Metwork® Multiple Myeloma Discussion
MYELOMA THERAPY 1-3
E i 'y 'y - i _h Ll | I—— P -] - — | - L b ' ik =&
can:-.p AGTI‘H’E {S?MPTDMATIC} MYELOMA FDLLCJW UPIEURUEILLAMGE
Autologous*stem cell » Quantitative immunoglobulins + quantitation of M
Prim protein at least every 3 mo rasone
Tran ransplant (catsgory 1) —* | « CBC, differential, platelet count
(Ass OR « BUN, creatinine, calcium
2 cy « Bone survey annually or for symptoms >ne (DVD)
Allogeneicii stem cell « Bone marrow aspirate and biopsy as clinically 2B)
»
transplant in clinical trial | — = indicated o v
Prmﬂesponse after « Serum FLC assay as clinically indicated
Non Primary therapy® OR = MRI as clinically indicated
(Ass « PET/CT scan as clinically indicated >ne (DVD)
2 cy Continue myeloma
therapy until best » Monitor as above and/or maintenance therapy?9
responsef ry 2B)
= Vincristine/doxorubicin/dexamethasone (VAD)
(category 2B)
Maintenance Therapy = Bortezomib « Bortezomib + prednisone (category 2ZB)
« Lenalidomide® (category 1) = Bortezomib + thalidomide (category 2B)
» Thalidomide (category 1) = Interferon (category 2B)
» Steroids (category 2B)
= Thalidomide + prednisone (category 2B)




Tretman na pacienti so Hodgkin —ova bolest

Mational
(f:,:{:IIII_“I-I‘E'I'lEI"ISi ve NCCN Guidelines Version 2.2013 H;;Sﬁf;;g:g?}';”gg;{:ﬁ:
ﬁi?i:e:rrk Hﬂdgki“ Lymphnma Discussion

CLINICAL PRESENTATIOM:

Classical Hodgkin lymphomaf

Stage IA. IlA Favorable ]
PRIMARY TREATMENT!

Deauville 1-3©¢ — |SRTM — Observe (See Follow-up HODG-15)

i o5, See Follow-up
Combined modality Restage with Deauville 1-3 (HODG-15)
k ISRT™M:P—

therapy PET-CTA

(ABVD x Restage after Deauville 4-5¢ —» See Refractory

2-4 cycles!+ -+ |chemotherapy Deauville 4° ——| or Disease (HODG-16)
Stage IA, involved-site RT with PET-CTH See Follow-up

. Megative — ISRT™M —»

A (ISRT)™ (category 1) BiospyP <: 9 (HODG-15)
Favorableh or Positive

Stanford VW x 8 ‘L

ks) s Ref t
or See Primary Deauville 5° —+ Biopsy’ + ——o ~elractory
ABVD aloneX — +|Treatment PSY Disease (HODG-16)

(HODG-3)



Tretman na pacienti so NHL

MNational

Comprehensive NCCN Guidelines Version 4.2014

Cancer -
Network® Diffuse Large B-Cell Lymphoma
STAGE INDUCTION THERAPY!
Nonbulk RCHOP™ x 3 cycles + RT" See Pre RT
(<10 :m]r — | or » | Evaluation
RCHOP™ x 6 cycles £ RTN (ECEL-4)
Stage |, 1D
Bulky See Pre RT
~10 = RCHOP™x 6 cycles # RT™ (category 1) » | Evaluation
=10 cm) (BCEL-4)

Clinical trial®
or
RCHOPP (category 1)9 — After 2-4 cycles —

Stage llI, IVhi.k See Interim
Restaging

(BCEL-5)




PRESCRIPTIONS

GLAS

“This is one of those new miracle drugs.
If yvou can afford it, it’s a miracle.”



