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Interesu konflikta deklaracija

 Esmu sanémis honorarus par lekcijam no:

— Amgen, Abbott Laboratories, Astra-Zeneca, Bayer, Boehringer
Ingelheim, GlaxoSmithKline, Berlin Chemie / Menarini, Merck, Pfizer,
Sandoz, Sanofi, Servier Laboratories, Siemens laboratories

— Abbott Vascular, Boston Scientific, Biotronik, Biosensors, Cordis



Pauls Stradins (1896-1958)

Aliis inderviendo consumor (Dodot gaismu, sadegu).
Medicina reizé ir amats, zinatne un maksla.

Tikal labs cilvéks var but labs arsts.

Milestiba ir augstaka medicina.

Man jaatstaj péc sevis klinika, kirurgu skola un muzejs

PAULA STRADINA MEDICINAS VESTURES MUZEJS
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Veseliba

* Veseliba ir viena no cilvéka pamattiesibam, ta nav tikai
slimibas neesamiba, bet pilniga fiziska, gariga un sociala
labklajiba, ka dzives kvalitates, personigas un gimenes
labklajibas pamats.

Veseliba Slimiba

WIKIPEDIA
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Cilveces “evollcija” un naves iemesli

fAEx

2.5 miljoni gadu

www.spkc.gov.lv

50 gadi

—

Naves iemesli Latvija (2017)
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& Asinsrites sistémas slimibas =55,7%
-  Audzsji= 21,1%
,& Aréji naves céloni = 5,9%

~ . Gremosanas sistémas slimibas =3,6%
& ElpoSanas sistémas slimibas =3,0%
& Citi


http://www.vec.gov.lv/

KAS
(Infarkts)

Onkologija Dislipidémija

Sirds

Hipertensija .
mazspéeja

CVS Cukura
(Insults) diabéts

KAS: Koronaro arteériju slimiba
CVS: Cerebrovaskulara slimiba



Labakie arsti slimibu novérs, viduvejie — arsté pirms to acimredzamam izpausmeém,
bet sliktakie — arsté jau pilnigi uzplaukusu slimibu.
Huang Dee Nai-Chang (2600.g. p.m., pirmais kiniesu mediciniskais raksts)




Sirds un asinsvadu slimibas (SAS)
ATEROSKLERO

SAS Risks

“Kur ir robeza starp riska faktoriem un slimibu?”

SAS

Putu Tauku Starp- At Fibroza Nestabila Pangas ruptlra un
Sanas izgulsn&jumi bojajums eroma panga panga tromboze
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| Endotelua dlsfunkcua

No 0-20 g. v. No 21-30 g.v. No 31-40 g.v.

Liptdu progreséjoSa izgulsnéSanas Gludas m. S.
un kolagéns

Tromboze

Reichek N. J Am Coll Cardiol. 2006;47:1159-1160. Stary HC et al. Circulation 1995; 92:1355-1374



Latvijas iedzivotaju kardiovaskularo un citu neinfekciju slimibu
riska faktoru skérsgriezuma epidemiologis
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Smeke patlaban

Arteriala hipertensija
Hiperholesterinémija*
Paaugstinats glikozes limenis**

AptaukosSanas***

Erglis A et al. Latvijas Arsts 2010;10:20-26

Dalibnieku skaits:
4042 (3981 analizetas)

Vidégjais riska faktorus
skaits: 3 (3.5 &', 2.7%)
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EIROPAS SAVIENIBA

Veselibas ministrija
Reg. Nr. 90001474921
Brivibas iela 72, k-1, Riga, LV-1011

PAKALPOJUMA LIGUMS

par Latvijas iedzivotaju kardiovaskularo un citu neinfekciju slimibu riska faktoru skérsgriezuma pétijumu

Riga

Datums skatams laika zimoga Nr. 01-33.2.2/43

Veselibas ministrija, registracijas Nr. 90001474921, tas pilnvarota parstavja valsts sekretara
Aivara Lapipa persona, kur§ rikojas uz Ministru kabineta 2004.gada 13.aprila noteikumu Nr.286
“Veselibas ministrijas nolikums” pamata (turpmak — Pasiititdjs), no vienas puses, un

Latvijas Universitate, registracijas Nr. 3341000218, PVN reg. Nr. 90000076669, tas
prorektora cksakto, dzivibas un medicinas zinatpu joma Valda Seglipa persona, kur§ rikojas uz
Latvijas Universitates Administracijas reglamenta (apstiprinats ar LU 17.07.2017. rikojumu N.
1/244) pamata (turpmak — Izpilditdjs), no otras puses, abi kopa — Puses, vai katrs atseviski — Puse,

apzinadamies savas darbibas juridisko nozimi un sekas, darbojoties bez maldiem, viltus un
spaidiem, vadoties no Latvijas Republika sp€ka esoSajiem normativajiem aktiem un saskapa ar
atklata konkursa ,,Latvijas iedzivotaju kardiovaskularo un citu neinfekcijas slimibu riska faktoru
Skersgriezuma pétijums ESF projekta ,, Kompleksi veselibas veicinaSanas un slimtbu profilakses
pasakumi” (Identifikacijas Nr.9.2.4.1/16/1/001) ietvaros”, 1d. Nr. VM 2017/29/ESF (turpmak —
Konkursa) rezultatiem, noslédz §adu ligumu (turpmak — Ligums):

NejausSinata izlase

6000 respondentu vecuma no 25 - 74 g.
45 intervétaji

55 E.Gulbja laboratorijas

43 Ipp. anketa ar 150 jautajumi

AS, antropometriskie mérijumi,
holesterins, glikoze

« Lauka darba sakums: 1.11.2018
* Pirmie rezultati:2019.gada rudens
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Vidusjuras (ar1 Baltijas?) diéta un veseliba
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Dally F’hysncal Actnvny /\

Lielas auglu un darzenu
devas

Pilngraudu produkti, kartupeli,
pupas, rieksti, séklas
Olivella — ka svarigs
mononepiesatinato
taukskabju avots

Piena produkti ar dabiski
zemu tauku saturu

Zivis ( vismaz 2 x/ned.)
Putnu gala, sarkana gala
Olas 0-4 x/nedéla

Vins nelielos daudzumos,
kopa ar édienu!

12 pétijumu metaanalize ar 1,5
milj. cilvéku ar apsekoSanu 3-18
gadu garuma

Sofi F et al. BMJ 2008,;337:01344

Kopéja mirstiba V9%
/RR 0,91; 95% Kl 0,89-0,94/

Kardiovaskulara mirstiba W 9%
/RR 0,91; 95% Kl 0,87-0,95/

Mirstiba no audzéjiem V 6%
/RR 0,94; 95% Kl 0,92-0,96/

Parkinsona un Alcheimera slimibu risks ¥ 13%
/RR 0,87; 95% Kl 0,80-0,96/



Fiziskas aktivitates ietekme uz mirstibu

Veseliem individiem fiziska slodze samazina naves un kardiovaskularas naves risku par 20-30%

Pacientiem ar esosam sirds slimibam (péc aktta miokarda infarkta, koronaro artériju Suntésanas,

perkutanas koronaras intervences, ar stabilu stenokardiju) fiziska aktivitate samazina kardiovaskularas
naves risku par 30-35%

Fiziska aktivitate ir viens no galvenajiem nefarmakologiskajiem pasakumiem sirds un asinsvadu slimibu
primara un sekundara profilakse

NS

' Kardiovaskulara
European Guidelines on cardiovascular - mirstiba W

disease prevention in clinical practice
(version 2012)

LS



salidzinajuma ar

Smékeésanas kard

iovaskularie

“defekti”

Cigaresu sméketajiem o

nesmekeéetajiem:

2 — 4 reizes lielaks
koronaras sirds slimibas
risks

2 reizes lielaks isemiska
insulta risks

3 reizes lielaks
abdominalas aortas
aneirismas risks

10 reizes lielaks periféero
arteriju slimibas risks

Maxcy KF, Rosenau MJ, Last JM, Wallace RB, Doebbling BN

Miti un patiesiba:
Jaunakiem smeékétajiem
ir lielaks infarkta risks ka
vecakiem

Neatkarigi no tabakas
veida infarkta risks ir
palielinats

Pasiva smékésana
palielina akita miokarda
infarkta risku — jo
ilgstosaka pasiva
smeékeésana, jo lielaks
risks

(eds.). Public Health and Preventive Medicine. New York: McGraw-
Hill;1998;817—-845 U.S. Department of Health and Human Services,

Centers for Disease Control and Prevention. A Report of the
Surgeon General, 1989,1998, 2004. Ockene IS et al. Circulation.
1997;96:3243-3247. Lee AJ et al. Eur Heart J 1997; 18: 671-676.

Vinsents van Gogs
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Mirstiba no insults
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Prospective Studies Collaboration. Lancet 2002;360:1903-13

un mirstiba

Mirstiba no KSS
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40-49 g.v.



Riska faktoru un to korekcijas loma &2
miokarda infarkta izcelsme

in Acute Myocardial Infarction
Akuta miokarda infarkta gadijumu-kontroles pétijums 262 centros, 52 valstis:
15152 gadijumi, 14820 kontroles

Riska faktoru ietekme Riska faktoru korekcijas ietekme
51
Zg * 0.35 070 086 091 024 0.21 019
1 (031-039) (062-079) (076-0.97) (082-1.02) (0.21-029) (017-025)  (0-15-0.24)
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(1) (4) rs Riska faktori
CD= cukura diabéts, AH= arteriala hipertensija, PS=
psihosocials; RF= riska faktors
Yusuf. Lancet. 2004; 364:937-952. Alkohols = vismaz 3 reizes nedé|a

Jusuf S, et al. Lancet 2004;364:937-52



REGARDS: Dzivesveids un insulta risks

The Reasons for Geographic And Racial Differences Ideilas veselibas komponentes
in Stroke (REGARDS) ir nacionals uz ASV populaciju
balstits kohorts (in=30 239, vecums 245 g., 2003 -
2007).

No 22914 cilvekiem bez iepriek8€jas SAS un ar LS7

datiem datiem 4,9 gadu apsekosSanas laika 432 @ @ % ' @ ‘ ‘

attistijas insults
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The American Heart Association’s “Life’s Simple 7”

. - = .« 4 = Esi  Kontrolé = Kontrolé Zauda  Samazini
Insulta risks (HR) atkariba no idealas Smeke akiivs | holes-  asins vesellgl outs glikozes
veselibas komponensu skaita terinu  spiedienu limeni

1

Jo vairak idealas veselibas
komponensu, jo zemaks

insulta risks.
6 komponents = 65% riska redukcija

incidencei

Korigéta riska attieciba insulta

Insulta risks

Kulshreshtha A, et al. Stroke. 2013Jul;44(7):1909-14.



Veseliga dzivosana un novecosana

| Vesels l

Nevesels
/miris

Veselo ipatsvars (%)
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Vecums
72,5¢g

82,5 g

(1) Neveseligs dzivesveids; (2) Veseligs dzivesveids

Haveman-Nies A et al. Age and Ageing 2003;32:427-434

Rezidualais risks




Arsti ir cilvéki, kas
izraksta zales, par
kuram zina maz, lai
arstetu slimibas, par
kuram zina vel mazak,
cilvekiem, par kuriem
Voltérs (1694-1778) nezina neko



http://lv.wikipedia.org/wiki/Att%C4%93ls:Voltaire.jpg
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Aterosklerozes mehanismi un
arstésana

lekaisums un pangas formésanas Tromboze

“Sliktais” holesterina
infiltracija

Hanson GK. N Engl J Med 2005; 352:1685-95.



Statini: Medikamenti holesterina pazeminasanai

HOLESTERINI: HOLESTERINA AVOTI: ARTESANA:
* Zema blivuma lipoproteinu jeb Holesterina veidoSanas _ .
“sliktais” holesterins (ZBLH) aknas un citos audos - Statini
parnes holesterinu uz asinsvadu (~80%)
sieninam un tur nogulsnéjas (60-

70%)
* Augsta ’I’alivuma lipoproteins jeb
labais™ holesterins (ABLH)
aiztransporte lieko holesterinu

prom no SiGnam un asinsvadiem
(10-20%)

Holesterina uznemsana ar .
(~20%) dzivesveids

“Sliktais”holesterins

~N
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The POSCH-con
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251 70 mg/dl 100 mg/dl
(1,81 mmol/l) (2,59 mmol/l)
r I

Sekundara profilakse
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(1,03) (1,55) (2,07) (2,59) (3,10) (3,62) (4,14) (4,65) (5,17)

Raymond C et al. CCJM 2014 Jan;81(1):11-19. Sasniegtais ZBL-H, mg/dl (mmol/I)



Jauni medikamenti iekaisuma mazinasanai

——CANTOS

Kanakinumabs: Anti-cilveka
interleikina 1P antivielaa

Canakinumab Anti-inflammatory Thrombaosis Outs

Cholesterol Crystals Neutrophil Extracellular Traps

£ 805, Endothetn-1

§ Chemokines, Cytolunes
# Adheisnn Mosecures

# Macrophage Activation IL-1f -
1 Smooth Muscle Prolfferation

# Vascular Inflammatio
f Endotheliat Dyshy l-mcm iL6 =
 Atharosclerasts

PAH " — Rk
~— Fibrinogen -— i CRP ey
Liver .

Hypoxia

Canakinumab

Ridker PM. ESC 2017.

Cumulative Incidence (%)

omes

0.15 0.20 0.25

0.10

...  Primarais KV galapunkts: Nefatals Ml,
nefatals insults, KV nave (MACE)

—— Placebo SC q 3 months
"""" Canakinumab 150/300 SC q 3 months

HR 0.85
95%CI 0.76-0.96
P = 0.007

I"’
o
-
B

39% reduction in hsCRP
No change in LDLC
15% reduction in MACE

o) 1 2 3 4 5

Follow-up Years

Nenovéroja izmainas ZBL un ABL [imen1



Ridker PM. ESC 2017.

—CANTOS

Papildus efekti CANTOS.pt

Papildus nekardiovaskularie kliniskie ieguvumi .

Koncepta pieradijums:
Mirstiba no audzéjiem

iedarbojoties uz iekaisumu (IL-

- o el : 1B), tiek ietekméts

""" Canakinumab 50 mg 0.86 (0.59-1.24) 0.42 . - .

= =i+ Canakinumeb 150 me  0.78 (0.54-113) 019 : aterosklerotiskais process

== Canakinumab 300 mg 049 (0.31-0.75) 0.0009 : _ _
. * Cena nesamériga (apméram
- S P-trend across groups = 0.0007 i B -4
8 3 £ 14000 Eur/150 mg deva)
3 . * NepiecieSami turpmaki
e pétijumi par ietekmi uz
—S - J_ o o - L \Y L)
E 3 iekaisumu, ka ari drosibu,
o Canakinumab 300 mg . . . ..

51% reduction ieskaitot infekciju
in death from any cancer
P =0.0009
o 1 2 3 -4 5

Follow-up Years

P. Ridker (Boston, US) 1151
Kanakinumabs saistits ar augstaku fatalas infekcijas incidenci ka placebo (0,31% visas kanakinumaba devas

vs 0,18% placebo, p=0,02).
Kopéja mirstiba neatskiras (HR visam kanakinumaba devam vs. placebo, 0,94; 95% Cl, 0,83-1,06; P=0,31).
Mazinajas artrits, osteoartrits, podagra.
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Ka diagnosticét sirds slimibas musdienas?

IVUS Virtuala

Koronara angiografija histologija

ZELTA STANDARTS

Intravaskularas metodes

Antegrads
kateters

Attéla vadita
JAUNAIS STANDARTS Antegrads IVUS

terapija

OCT



Ultraskana un tuvéja infrasarkana gaisma
attéldiagnostika: IVUS&OCT




Koronara CT angiografija

e Koronara CT angiografija (CCTA) ir neinvaziva metode koronaro
artériju slimibas novertésanai ar augstu jutibu slimibas atklasana un
augstu negativo prognostisko vertibu obstruktivas slimibas izslegsana

* Tomér CCTA salidzinajuma ar invazivo angiografiju/FFR ir augsts
viltus pozitivu rezultatu biezums un ta nevar atklat hemodinamiski
nozimigus bojajumus

Budoff MJ et al, JACC 2008;52:1724-1732;
Miller JM et al , NEJM 2008;359:2324-2336;

Phestolons or uied e eloom W et o) JACC 2008.92.606 0
Physiology or Medicine eilboom W8 et al, iyt

: \ . Nobela prémija fiziologija vai medicina 1979:
& A ! Allan M. Cormack (amerikanu fizikis no DAR) un Godfrey N.
f" @ Hounsfield (anglu elektronikas inZenieris) par datorizétas

‘ kompjutertomografijas izstradi"

Allan M. Cormack Godfrey N,

Hounsfield
Prize share: 1R+t //www.nobelprize.ore/nobel prizes/medicine/laureates/1979/

Prize share: 1/2




Neinvaziva koronaras asinsplusmas novértésana:
CT-FFR, Heartflow

Skaitliska Skidrumu dinamika (Computational fluid dynamics, CFD) aprékina
Skidrumu spiedienu un atrumu, balstoties uz fizikas likumiem: nepartrauktibas
(masas saglabasanas) likumu, impulsu nezidamibas likumu.

CFD plasi lieto aviacijas un automobilu rapnieciba

CFD Sobrid iespéjams pielietot koronaras asins plusmas pétijumiem

FFRer

Spiediens  Atrums FER t

Angiokirurgs Mehanikas inzenieris U- >

Hiperémija

Courtesy: C. Farhat, Dept Aeronautics, Stanford



Matematiska modelésana perkutanas koronaras
intervences rezultata planosana: Virtuala stentésana

BREAKOUT REX

Taylor CA et al. ] Am Coll Cardiol 2013;61:2233-41



O HeartFlow



SAS arstésanas iespéjas

Plane of maximum diameter
distal to ostium

Zems risks:

Drory Y. Eur Heart J Supplements 2002; 4 (Suppl H): H13-H18



Kurs arstées?
Kardiologs? Kardiokirurgs? Gimenes arsts?

Kardiologija (grieku val. kapbia, kardia, "sirds"; -Aovyia, -logia, “-maciba”) ir
medicinas nozare, kas péta sirds un asinsvadu slimibas, to arstéSanu un profilaksi.

Arstus, kas specializejas $aja nozaré, sauc par kardiologiem.
Arstus, kas specializéjas sirds kirurgija, sauc par kardiokirugiem.



http://en.wiktionary.org/wiki/-logia

PCI (“stenté$ana”) vai KAS (“$untésana”

PCl

Direct Visualization of Vessels




PCl — “stentesana”




Miokarda infarkta arstésana
Laiks ir muskulis

Mirstibas mazinasanas (%)

Gersh BJ et al. JAMA 2005 Feb 23;293(8):979-86.
Gershlick AH et al. Lancet 2013; 382: 624-32

Saistiba starp arstésanas laiku, mirstibu un
miokarda bojajumu
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Extent of salvage

o

1

1 4 1 4
1 3 6 12 24

Laiks no simptomu sakuma lidz reperfizijai (%)



Ka atpazit miokarda infarktu?

AR

Péksnas sapes krutis

(parasti aiz krasu kurvja)
dedzinosas, Znaudzosas vai pléso3as, var izstarot
uz citam kermena dalam:

kaklu, rokam, muguru u.c.

& Uzmanibu: akiits miokarda infarkts var noritét ari bez izteiktam sapém!

Sirdsklauves
Elpas trukums, sviSana
Trauksme, naves bailes

Galvas reibonis
Parmeérigs nogurums
Slikta duisa, vemsana

Nekavéjoties izsauc

neatliekamo medicinisko

palidzibu, zvani 1 1 3
5 o @y ;- e

SEmibu profilakses un
Veseiibas ministriia Kontrokes contrs SIRDI wixosest L —
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REPERFUZIJAS STRATEGIJA

Pacienti (%)
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Miokarda infarkta
arstésana un mirstiba
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Sirds un asinsvadu slimibu monitorings
AKUTU KORONARU SINDROMU REGISTRS

2007 S 2011

2001 = 2006

ANUTS KDEORAZAIS
SINDRENS
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Perkutana koronara intervence

Balona
angioplastija

-\ 4

Parasti metala
stenti

Ar zalem
parklati stenti

absorbejosas
platformas



LCX distali i . Bifurkacija

, L Bioresorbéjosas
» LS vaskularas
platformas




Endovaskulara akutu isemisku insultu arstésana

Endovascular thrombectomy
using a stent retriever

Stent retriever

© =-|nsertion
of stent
retriever

Pierot L et al. Stroke. 2015;46:909-914.



Atriju fibrilacija un insults (kardioembolija)

Atriju fibrilacijas (AF) prevalence

AF ir visizplatitak3 aritmija, kuras prevalence pieaug lidz ar
vecumu.

USA ' Denmark Turkey China
o & : Bic
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0.4% 04%
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\
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13% 43% L

1
Australia
L1% 0.7%

Ko D et al. Nat Rev Cardiol. 2016 Jun;13(6):321-32.

AF komplikacijas

Tas nopietnaka un prognostiski
sliktaka komplikacija ir insults
(Latvija 48% no cerebraliem
infarktiem ir kardioemboliski)

Dzeshka MS et al. Interv Cardiol Clin. 2017 Jan;6(1):91-117. R 2'- Latvijas arsts 2016;11:26-32



Radiofrekvences kateterablacijas AF arstésana

RFKA Paula Stradina KUS
800

44
600 6

43

449
400

200
2012. 2013. 2014. 2015. 2016.

2016. g. veiktas 644 RFKA (no tam 178 ar CARTO)
Atriju fibrilacijas del - 106


http://www.google.com/url?sa=i&rct=j&q=ablation&source=images&cd=&docid=2Qmcj8Iac9T1SM&tbnid=Z2QOfPEQGTmAMM:&ved=0CAUQjRw&url=http://my.clevelandclinic.org/heart/atrial_fibrillation/pulmonaryvein_ablation.aspx&ei=Fb3_UfOVB8SH4ATDtoHQBA&bvm=bv.50165853,d.bGE&psig=AFQjCNHUX5sz_0nEC-nK-rOQ1QxKjRlUDg&ust=1375800973336829

Kirchhof P et al. ESC guidelines on AF 2016. Eur Heart J. 2016 Oct 7;37(38):2893-2962.

Kreisa atrija austinas slegsana insultu
profilaksei

Nevalvularas AF pacientiem trombi 90%
gadijumu veidojas kreisa atrija austina
(KAA)

EUROPEAN

Plane of maximum diameter
distal to ostium

EKB rekomendacijas, llb, B:

KAA slégsana apsverama insultu profilaksei
pacientiem ar AF un kontrindikacijam ilgtermina
antikoagulantu arstésanai, pieméram,
iepriekseja dzivibai bistama asinoSana bez
novérSama iemesla

Fixation barbs engage LAA wall

Blackshear J, Odell J. Appendage obliteration to reduce stroke in cardiac surgical patients with atrial
fibrillation. Ann Thorac Surg. 1996;61:755-9



Jaunas tehnologijas kardiologija

Ar zalem pilditi stenti (2002-)
Renala denervacija hipertensijas arstésanai (2008-)
Cilmes Sunu terapija (2008-)

—  Aklts Ml

—  KSS un diabéts

—  HSM bérniem un pieaugusajiem

— NOGA tehnologija (2011-)

Mazinvaziva aortalas sirdskaites (stenozes) arstésana: TA-TAVI (2009-), TF-
TAVI (2010-)

Kreisas austinas slégsana (2010-)
Parachute tehnologija SM arstésanai (2011-)
Bioabsorbéjosas platformas (2012-)

Plane of maximum diameter
distal to ostium

Fixation barbs engage LAA wall




Perkutana radiofrekvences renala denervacija hipertensijas
arstésanai
SIMPLICITY HTN-2:
letekme uz arterialo asinsspiedienu

Eferenta denervacija samazinas neadekvatu renina
izdali, sals retenci, samazinato renalo asins plismu
Aferenta denervacija samazinas sistémisko hipertensiju
caur hipotalama muguréjo daivu, ka ari caur kopé&jo
simpatisko sisteému un kontrlateralo nieri

Lancet 2010; 376: 1903-09



Parachute implantacija sirds mazspé€jas
arstésanal
%

Ventricular remodeling after acute infarction

Global remodeling

{days to months)




Regenerativa medicina Latvija

Cilmes sunu terapija: Petijumi
kardiologija, endokrinologija,
neirologija

Biologiskie materiali:
Selektivas magnetiskas nanodalinas

Audu inzenierija: Mezinhimalo sunu
diferenciacija, kultivacija
Platformas:
Bioreaktori — autologas sirds

varstules, skrimslu segmenti




Regenerativa medicina ortopedija

Pl.lblmed.gou PubMed v ||

U5 Mational Library of Medicine
National Institutes of Health Advanced

Format: Abstract - Send to~

Salidzinot pacientu kliniska stavokla, sapju un locitavas
funkcijas izmainas 6 ménesu perioda, izmantojot anketésanas
rezultatus, visiem tika konstatéta uzlabosanas. Tika konstatéta

Cartilage. 2018 Jan 1:1947603517746721. doi: 10.1177/1947603517746721. [Epub ahead of print]

Treatment of Knee Osteoarthritis with Bone Marrow-Derived
Mononuclear Cell Injection: 12-Month Follow-up.

statistiski nOZTnga atékiﬁba (p< 01001) sta rp sum ma rajiem Goncars V', Kalnberzs K', Jakobsons E2, Engele 1%, Briede |2, Blums K* Erglis K2, Erglis MZ, Patetko L2, Muiznieks
anketu punktu rezultatiem 1, 3 un 6 ménesus péc MCS I°, Erolis A%
transplantacijas.
Uzlabojums % péc anketu Uzlabojums % péc anketu (OHS, HHS - guzam, OKS, KOOS,
(OHS, HHS - guzam, OKS, KOOS, KSS - celiem) | KSS - celiem) rezultatiem endoprotezéto un zarnu kaula
14. attéls | punktiem visiem pacientiem 15. attéls |sparna punkcijas grupa
g 100 - ; : g 100 Endoprotézes grupa N N
2 | 2 an | Zamnu kaula sparna |
§_ 90 g %0 punkcijas grupa ‘
s S 80 b [
5 8- 5
70- 4 .
70 - |

60_ B L X . | I' E. % | o
60 N i 1 E q 50_ B . % £ 3
50 ( | [ 40
§-+—= T - - T 5 1 N——, T 5 ' P ' 5 ’
Sakums 1 men. 3 mén. 6 men. Sakums 1 men. 3 men. 6 men.

HHS — Harris Hip Score, KOOS — Knee injury and Osteoarthritis Outcome Score, KSS — Knee Society Score, OHS — Oxford Hip Score, OKS — Oxford Knee Score

Goncars V, Kalnberzs K, Jakobsons E, Engele I, Briede I, Blums K, Erglis K, Erglis M, Patetko L, Muiznieks I, Erglis A. Treatment of Knee Osteoarthritis with

Bone Marrow-Derived Mononuclear Cell Injection: 12-Month Follow-up. Cartilage. 2018 Jan 1:1947603517746721. doi: 10.1177/1947603517746721. [Epub ahead of print] PubMed PMID:
29373926.



3D printeris biotehnologiski razotiem audlem

Mugurkaula starpskriemelu
diska modela izveide

Fluorescences mikroskopa foto-
dokumentacija ar MG-63-GFP Sunu linijas
ekspoziciju PCL matriksos un pozitiva
kontrole. PCL Pozitiva kontrole

Laminaras gaisa plusmas skapi
ievietojams trisdimensionala
bioprintera prototips.

3. diena

. Laminiir@s gaisa
plismas skapis

Lamindrds gaisa plosmas
/ skapja aizsargstikls

7. diena

Biogéla
aplikatori

Printera 7558 ST TN
korpuss

10. diena

Termoplastikiita
ckstriizijas galva —

Printélanas
pamatne

14. diena




Cilmes sunu terapijas nakotne!




TAVI| aortalas stenozes arstésanail

A




Koronara sirds

slimiba

Dzivesveida

pen —  ne Dislipidemija
modifikacija

Medikamenti Cilmes $iinas
lerices &
Tehnologijas |
Cerebro-
vaskulara _ Sirds mazspéja
slimiba ' A -
VVE (w’_‘r- = ) \ -‘ o~ FI") = ~ I L/_ (5‘
Ka dzivot ilgak?

Aritmijas Cukura diabéts



Komanda:
Sirds,
paplasinata un

Gimenes arsts

zinatnes e [Geriatiiogs |
‘ Iniskais | | B
A kardiologs

Pulmoologs \ Pacients ' erologs

Invazivais Kardio-
kardiologs kirurgs

/ [Rehabitologs

Socialas un
uzvedibu
zinatnes

—

_ U

Endokrinologs

Sabiedriska
veseliba,
epidemiologija

—_—

European Heart Journal (2010) 31, 2501-2555
European Journal of Cardio-thoracic Surgery 38, S1 (2010) S1-S52



Translaciias, un personalizéta medicina

Zinatnieks
g = fhetes
R | 55

Pacients
¢® ® .VVA. ® S
— 4

SAFE, SAFE, UNSAFE, UNSAFE,
EFFECTIVE NOTEFFECTIVE  NOT EFFECTIVE EFFECTIVE

Translacijas medicina — bazes zinatnu zinaSanu
pielietoSana ar mérki uzlabot veselibas apripi

Translacijas medicina — jauns skatijjums uz
medicinisko praksi un epidemiologiju, 21. gadsimta
pareja no uz pieradijumiem balstitas medicinas

Personalizeta medicina:
1. Zalu attistiba - genotips
« Personalizéta arstésana, balstita uz genétisko
informaciju
« Specifiski onkologiskie medikamenti
« Personalizéta arstésanas stratégija katram
individualam pacientam
2. Augstas rezolUcijas attéldiagnostika — fenotips
 CT, MRI, PET izmekléjumi
« Matematiskie modeli attélu analizei
» Pacienta specifiska arstéSana



Precizijas jeb precizitates medicina
Prec:s:on medicine

Ekosistému analize PM: biologija, kliniska izpéte, laboratorie

e Precision medicine: veselibas apripes modelis, dati (t.sk., molekularie, genomiskie u.c. —omiskie),
kurs lauj visefektivak un visprecizak noteikt attéldiagnostikas dati, veselibas elektroniskie dati

Health system data

optimalako aprupes modeli, nemot vera
konkréeta pacienta biologiju (génus), vidi un

- . .'Om ic' dal‘;: ‘/\]\F/\’
dzivesveidu . N Ay plbicipant
generated data
‘ | v
Exposome/social -l

determinants ivati
: "\?& O ahuiturs
\ o

Microbiome

L 1 1 |

b 'Preclslon participmt' c Elactronlc health-care
tor system of the future

Dynamuc phenotype Data curation and
user-friendly display

Chaussabel D, Pulendran B. Nat Immunol. 2015 May;16(5):435-9. Antman EM, Loscalzo J. Nat Rev Cardiol. 20160ct;13(10):591-602



Artificial Intelligence in
Precision Cardiovascular Medicine

CrossMark

Chayakrit Krittanawong, MD,*" HongJu Zhang, PuD,“ Zhen Wang, PuD,** Mehmet Aydar, PuD,>"
Takeshi Kitai, MD, PuD"*

®/JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOSGY

Social Media

0

J Am Coll Cardiol. 2017;69(21):2657—-64. .
Omic Data

2

Wearable

.
Platf: Tech
gl Data Sharing
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Artificial Intelligence -
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Computing Deep

Maksligais eating wachne
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Researchers
and Physicians

Artificial Intnlligence

Big Data
Analytics

'

I
'
Unsupervised Reinforcement
Learning Learning

'

'

Precision Medicine

Supervised
Learning
Precision Cardiovascular Medicine e




DEVELOPMENT OF BIG DATA-BASED CANCER PREDICTION o
SERVICES: PILOT PROJECT FOR LUNG CANCER Gene Data D Vg
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Miruso skaits no asinsrites slimibam Latvija

2017. g. asinsrites sistemas slimibas bija naves iemesls
55,7% gadijumu kopéja populacija

19000 2007.9.-2017.9.
18500 T
12000 minus 2204

17500
= 17000 2016. g. asinsrites sistémas slimibas bija naves
§ o iemesls 34,8% gadijumu vecuma 0-64
= 16000 ’
15500 2007.9.-2016.g.
15000 minus 1411
14500 5000
14000 4000
O o & OO < 1n O N 0 O O 1 N n < n O N
O O O O O O O 0o O O d HdJ «+dJ o d o «d —_—
O O O O O O O O O O O O o o o o o o c
N N N N N NN NNCNNCN-N®AN = 3000
x
Gads S 2000
(7]

1000

https://www.spkc.gov.lv/upload/Veselibas%20aprupes%20statistika/Statistikas%20dati/2017/
mirstiba_2017_ 14062018.doc Dati atjaunoti 12.09.2018

O o N O & 1N O N0 OO O d &N N < in O
O O O O O O O O O O W ™ ™ A A o
O O O O O O O O O O O OO O o o o o
N &N AN AN AN AN AN AN AN AN AN AN AN NN AN

Slimibu profilakses un kontroles centrs, www.spkc.gov.lv Gads



http://www.spkc.gov.lv/
https://www.spkc.gov.lv/upload/Veselibas aprupes statistika/Statistikas dati/2017/mirstiba_2017_14062018.doc

Naves ceélona medicinisko apliecibu kvalitates
kontroles pétijums

 Pamatcelona maina uz citu diagnozu grupu ir
79 gadijumos jeb 13% no visam analizétajam
apliecibam

® Neprecizéts naves célonis

Hronisks alkoholisms

“ Audzéja izsaukts

“ Ar iekaisuma procesu
saistits

“ Ar citiem aréjiem iemesliem
saistits

¥ Ar plausu slimibam saistits




Potenciali zaudetie miza gadi Latvija
2003-2016

Potenciali zaudétie muza gadi (I1dz 64 gadu vecumam)
Galveno naves célonu grupas 2003.-2016.g. uz 10000 iedzivotaju

3000

2500 -
.53
2 2000 - —— Argji naves céloni
g (V01-Y98)
g 1500 - ~— Asinsrites sistémas
g slimibas (100-199)

1000 A A e —*—laundabigi audzs

(C00-C97)

500 i
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Gads

https://www.spkc.gov.lv/upload/Veselibas%20aprupes%20statistika/Statistikas%20d
ati/2016/pzmg_par_2016_majaslapai_1.pdf
Slimibu profilakses un kontroles centrs, www.spkc.gov.lv Dati atjaunoti 07.09.2017
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Demografiskais stavoklis Latv
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LR Centrala statistikas parvalde

Slimibu profilakses un kontroles centrs
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Veselibas aprupe gadsimtu gaita

Vacu fizikis Vilhelms Konrads
Rentgens 1895. gada atklaja
elektromagnétiskas radiacijas veidu
XIX gs. ldz 1895.g. veidu — rentgenstarus
(Nobela prémija fizika,
1901)

RUpiga pacienta izjautasana (anamnéze); Vériga pacienta novérosana;
Lietpratiga fizikala izmekléSana; Domasana analogijas

«Hippocrates examining a child» « The Doctor»
by Robert Thom by Sir Samuel Luke Fildes


http://www.scoliosisjournal.com/content/4/1/6/figure/F12

SYNTAX petijums

62 ES centri | + E 23 ASV

3075 pacienti 85 Sirds komanda (kirurgs & inv. kardiologs) |
centros 17 S .
valstis (2005- | Derigs abam | Derigs tikai vienai
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SYNTAX ) SYNTAX: 5 gadu rezultat
Left Main apaksgrupa
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Kompenséejamo zalu sistémas budzets (2017)

Valsts summas sadalijums (EUR)

Dati par aptiekas atprecotam valsts kompensétam receptem

% no Valsts summas (EUR)

2017. GADS

20%
18%
16%  14%
14%
12%
10%

8%

6%

4%

2%

0%

Nacionalais veselibas dienests, www.vmnvd.gov.lv

N
N

Diagnozes grupa/diagnoze

Acu un to paligorganu slimibas
Ausu un aizauss paugura slimibas

Asins un asinsrades organu slimibas un imdnsistémas traucéjumi

Asinsrites sistémas slimibas

Audzéji

Adas un zemadas audu slimibas

ElpoSanas sistémas slimibas

Endokrinas, uztures un vielmainas slimibas

Gremosanas sistémas slimibas

Infekcijas un parazitaras slimibas

Skeleta, muskulu un saistaudu slimibas

Noteikti perinatala perioda stavokli

ledzimtas kroplibas, deformacijas un hromosomu anomalijas
Nervu sistémas slimibas

Psihiski un uzvedibas traucéjumi

Faktori, kas ietekmé veselibu un saskari ar veselibas apripes
darbiniekiem

Urogenitalas sistémas slimibas

levainojumi, saindésanas un citas aréjas iedarbes sekas
Grutnieciba, dzemdibas un pécdzemdibu periods

KOPA

Valsts summa
(EUR)

3517756.55
43327.69
3495006.97
20859848.88
23648706.53
489692.13
7869763.5
28554319.35
910842.82
21414905.03
12189803.19
1.44
245741.77
9432743.18
3640148.96

6040927.01
6879981.59
109528.72
84391.69

149427437



Kompenséejamo zalu sistémas budzets (2017)

Unikalo pacientu skaita 1patsvars

Dati par aptiekas atprecotam valsts kompensétam receptem

% no Unikalo pacientu skaita

2017. GADS

80%
70%
60%
50%
40%
30%
20%
10%

0%

67%

Nacionalais veselibas dienests, www.vmnvd.gov.lv

Diagnozes grupa/diagnoze

Acu un to paligorganu slimibas
Ausu un aizauss paugura slimibas

Asins un asinsrades organu slimibas un imdnsistémas traucéjumi

Asinsrites sistémas slimibas

Audzéji

Adas un zemadas audu slimibas

ElpoSanas sistémas slimibas

Endokrinas, uztures un vielmainas slimibas

Gremosanas sistémas slimibas

Infekcijas un parazitaras slimibas

Skeleta, muskulu un saistaudu slimibas

Noteikti perinatala perioda stavokli

ledzimtas kroplibas, deformacijas un hromosomu anomalijas
Nervu sistémas slimibas

Psihiski un uzvedibas traucéjumi

Faktori, kas ietekmé veselibu un saskari ar veselibas apripes
darbiniekiem

Urogenitalas sistémas slimibas

levainojumi, saindésanas un citas aréjas iedarbes sekas
Grutnieciba, dzemdibas un pécdzemdibu periods

KOPA

pacientu skaits

64349
4606
392
461544
23557
14451
130543
169455
9622
3432
42365
1

56
33438
31300

63776
35692
844
962

685105



Originalas zales un generiskas zales?

Do you think that we are all equal?

Do we all have the same purity, efficacy and safety?

Cibercy

Are regulations for generic CV drugs
sufficient to guarantee their safety?

Juan Tamargo, MD, PhD, FESC

Department of Pharmacology, School of Medicine,
Universidad Complutense, Madrid

ESC Congress -
Munich 2018

ESC Congress .
Munich 2018



Bioekvivalences loma

Bet! Divas generiskas zales, esot
i —) bioekvivalentas vienam originalpreparatam,
nalam zalem L i _ _
var nebut bioekvivalentas sava starpa

Generiskam zalem jabut
bioekvivalentam origi

Two GDs that are bioequivalent to the BD may not be BE to each

B'°equwa|ence - definition other, which might cause additional problems
+ EMAJ/FDA: “bioequivalent drug products are those that show no significant . 4
difference in the rate and extent of absorption of the therapeutic ingredient” Bmlti!:\;‘t:?g;‘ce 80% 100% 125%
*+ Defined by the area under the blood concentration versus time curve (AUC) Interchangeable Generics A, B and
and maximum concentration of a drug (C,,.,) A - "l’l C are bioequivalent
1 . | ’ ’. ” t o the innovator
Ci. | 1 2.2 B drug (ID)
~ v Generic medicine o i
E ~ = 662 ng/mL .f \ Pl
S [ \\ AUC = 3030 ng.h/mL P LI #54
\ v /,
5 ' <] 10
S ”
® ‘ \\ . / s
= Original brand . 9y D
S \\ Cinm= 660 ng/mL v e Generics D is not
NN AUC = 3000 ng.h/mL " %
§‘, AUC . Generics B and »? I'—*I——’ bioequivalent to
2 e C are not }—I—i Cc the innovator drug
B e TEE— interchangeable

Time after close (hours)

* Nevertheless, we frequently switch from a BD to aGD or between GDs

* This type of PK data is typically “not published in the peer-reviewed
literature, nor is it usually available for public inspection” asﬁigz'?;;s & °
u

Juan Tamargo, ESC 2018



Vai svariga tikai bioekvivalence?

Bioekvivalences pétijumi: Ikdienas kliniska prakse:

* homogeéna populacija, * heterogéna populacija,
e jauni cilveki (viriesi), » vecaki cilveki,

» veseli cilveki, * pacienti,

* bez blakusslimibam, * ar blakusslimibam,

* lieto preparatu islaicigi, * ilgtermina lietoSana,

* nelieto citas zales e aknu un nieru funkcija dazada,
 lieto vairakus medikamentus

.t ¥

Zales neizraksta veseliem pacientiem!

Vai geneériskas zales salidzina ari realas dzives
populacija pacientiem ar blakusslimibam?
Bioekvivalence ne vienmeér nozime arstniecisku
ekvivalenci (atSkiriga audu akumulacija, aktivie
metaboliti, neaktivas sastavdalas)

Juan Tamargo, ESC 2018

Neaktivas sastavdalas — iespéjamas
alergiskas un nevélamas reakcijas

The “inactive” ingredients (excipients)

*« The GDs present other components that "can be different (in

_—

nature and quality)"

-~ Binders (xylitol, sorbitol or maltitol), Diluents (cellulose, gelatin,
calcium phosphate), Disintegrants, Lubricants (taic or silica,
steroidal fats), Coaters (cellulose), Sweeteners, Flavorings, Dyes,
Preservatives

They can produce "different” allergic or undesirable reactions

-~ American Heart Association - “Some additives traditionally thought
to be inert, such as alcohol sugars, bisulfites, cyclodextrans, and
polysorbate-80, may alter a drug’s dissolution, thereby impacting its
bioavailability”

— The FDA does not (and can not) closely monitor the myriad factors
that influence the safety and efficacy of a drug (Schilling MS. NYU
Stern School of Business, 23 Jun 2015)

ESC Congress
Munich 2018 * =



FDA un EMA zinojumi atsevisku geneérisko zalu
drosibu

Recent evidence against the FDA and EMA “dogma”

+ 1232015 EMA recommended suspension of several medicines for which
authorization for sale in the EU was primarily based on BE studies conducted
M GVK Biosciences, India, for 700 pharmaceutical forms, EMA found data
manipulations of ECG during BE studies over a period of at least 5§ years

« 4)8/2015 - GVK Blosciences” site in Hyderabad, India

« Amlodipine, atorvastatin, candesartan, clopidogrel, nebivolol, repaglinide,
itbesartan, valsartan, valsartan/HCTZ, irbesartan/HCTZ, Trimetazidine
metformin (30 EU countries)

+ 22/07/2016 - Semler Research Centre Private Ltd, Bangalore, India
* IrbesartasyHCTZ, rosuvastatin (20 EU countries)

+ 24)/052017 - EMA recommends suspension of >300 drugs due to unreliable
studies from Micro Therapeutic Research Labs, India
« Gliclazide, metformin, paracetamol., irbesartan, naproxen,
amlodipine/valsartan, perindoprillindapamide (26 countries)

* 5/5/2018 ~ 30 pages of Valsartan formufation contaminated with NMDA (N-
nitrosodimethylamine, an Impurity), a carcinogen, Zheijlang Huadal
Pharmaceuticals, Linhai, China,

Recent warning Letters of the FDA

August 17 - Manufacturer's Phoenix, AZ (USA), facility that revealed cleaning and mamntenance
deficiencies and faslure to test products and ingredients for conformance

»  August 14/17 - Apotex Research (India) for adulterated fineshed drug products

August 17 — Chinese API maker in Yicheng City, Hubei, for repeat viclations including a fack of
validation studies and adequate AP! analysis

August 14 - Hanlim Pharm in Korea for multiple failures to folow proceduras for preventing

product contamination

August 13 - Zhejiang Huahal (China) dsscoverad that an impunty and possible human
carcinogen, N-ntrosodimethylamine (NCMA). contaminated the AP| (Vasartan)

August 9 — Teva suppher Celitnien in Incheon City, South Korea, was hit again by the FDA for

viclations

*  August 9 - Zhuhai United Laboratories, China, due to CGMP deviabons

*  August 7 - Drugmaker Milbar Laboratories (USA) for quality deficiencies and failure to

investigate out-of-specification batches

*  August 6 - The FDA slapped three dr

manufacturers — mcluding two Chinese firms — for a

wide range of issues at the facilities, such as adulterated products and the lack of a quality unit

August 2-3 - Akorn (USA) for failing to properly safeguard against microbiological contamanation
and to manitor condtions In aseplic processng areas

Juan Tamargo, ESC 2018

https-/iwww. fdanews. comMopics/1 1 T-inspections-and-audits

Secinajumi:

Saubas par atsevisku genérisko zalu drosibu un
efektivitati pastav

Zalu efektivitatei un drosibai jabut svarigakai ka
izmaksam

Nekas nav dargaks ka arstésSanas kludas novérsana

Ko varam darit?

ZinosSana par blakusparadibam, neefektivitati
Geneérisko medikamentu razotaju rupiga kontrole,
t.sk., biezakas inspekcijas, bioekvivalences datu
publiskoSana un atkartosana, mainot genérisko zalu
papildvielas utt



Reziduala riska korekcijas iespéjas jau tuvaka
nakotneée

PCSK9 inhibitori (Evolocumab, cilveka monoklonala antiviela, FOURIER

pétijums)
14000 S gada

e ZBL redukcija par 59% (kombinacija ar statiniem);
e Kopéjo notikumu redukcija 15%, mirstibu neietekmeja

CETP inhibitori (Anacetrapib, HPS 3/TIMI 55 REVEAL pétijums)

e ZBL redukcija par 17-41% (kombinacija ar statiniem); Cena nav
* Kopé&jo notikumu redukcija 9%, mirstibu neietekméja zinAma

Anti-cilveka interleikina 1B antivielas (Canakinumab, cilveka monoklonala

antiviela, CANTOS pétijums) 140000 E
! b En ® ZBL neietekme, bet mazina iekaisuma biomarkieri CRP par 39% urpar
e Kopéjo notikumu redukcija 15% 1 devu
® Kop€jo mirstibu neietekmé, bet mazina mirstibu no audzejiem par 51%
Xa faktora inhibitors (Rivaroxaban, COMPAS pétijums) LV~ 70Eur N28,
Tromboze * Ko;ejo notikumu redukcija 24% ] kompens-ets _
* Mirstibas redukcija 18% insultu profllakse
augsta riska

pacientiem




