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Ncnonb3oBaHUWe aHaAIUMTUYECKUX nccnenoBaHmm ana

OLLeHKMN PaKTOPOB PUCKaA (MpeOnKTopoB) MHPEKLMNOHHbIX U
HeMHPEKLMOHHbIX 3aboneBaHUN.
Cpe3oBble uccnepoBaHunda. KoroptHble nccnenoBaHus.
NccnepoBaHUA «CNTyYaU-KOHTPOb».

XacaHoBa ['ynbwar PawaToBHa

3aB. Kadbeapoun annaemMmoaormm n JokasaTe/sibHoum meanuUuHbI
dreQy BO KasaHckumn TMY

MwuH3apaBa Poccuun, a.m.H., npodeccop
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PUCK U paKToOpbl pUCKa

PUCK — 3TO BEepOATHOCTb

KaKoro-ambo

HebnaronpmATHOrO

coObITUA

v' PUCK cmepTH

v Puck 3abonesaHuA

v PUCK OC/IO’KHEHMA

v PUCK XpOHM3aLUNN

v PUCK npepbiBaHmA
bepemeHHOoCTM......
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daKTopbl pUcka (MapKepbl)

BO3HUKHOBEHUSA 3abosieBaHUSA

— 3TO O0OCOBEeHHOCTM opraHusaMa WM BHELIHUE
BO3OENCTBUSA, NpMUBOAALWLME K YBENUYEHUIO PUCKA

MapKep
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MPUYNHA




daKTopbl PUCKA

Hemognopuumpyemsie
(MHoMBMAYanbHbIE):
v TeHeTuKa
v’ Mon

v Bospacr....

daKTOpbl BHELUHEWN Cpeabl:
v NHPEKUMOHHbIE areHTbl
v TOKCUHBI
v' XMMunyeckue BeLlecTsa
v NoHu3umpylowana paamaums
v’ YnbTpadumonetosoe
U3niyyeHue
v CoumanbHbie GaKTopbl...
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MC;JVLLLLII ICKII yIII'IBC PCUTET

[TloBeaeHYyeckmne paKkTopobl
(Mmogndpunumpyemsbie):
v HepocTaTo4yHad
dUn3nyeckasa akTUBHOCTb
RypeHune
YnoTtpebneHne ankorons
n ap. NAB
v' HecbanaHcupoBaHHoe
nUTaHKE...
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Menuymackuin YamuBepcure

UccnepoBaHue 1. JInHpQA

LinHra
BbicOKaa pacnpoCTpaHeHHOCTb cpean MOpPSAKOB

PaunoH: cyxapu, cosieHaqa roeaanHa n CBUHWHA,
cyleHas pbiba, cbip, rOPOX N NUBO

Ooktop O.JInHp (1716-1794): LUnHra He aBngeTco
MHDEKLUMNOHHBbIM UKW HaCeOCTBEeHHbIM
3aboneBaHmeM, Ho obycnoBneHa N3bbITOYHOU
BNTAXKHOCTbIO BO3A4yxXa U/vnv oueToun?

v HabnrwoeHue

v @QOopMy/IUPOBKA runoTessl




UccnepoBaHue 1. JInHpQA
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Kasancknii ['ocymapcrBeHHBIN
Memmpackiit YanBepceuTeT
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v

v

12 maTpocoBs, CTpagaBLUNX LUHIOM

6 MWHW FPYNN Mo 2 YefioBekKa
JleyeHue:

CepHasa Kucnorta

YKCYC

MOpPCKada Boga

cnap

MUKCTYpPa N3 CMECM MyCKaTHOro opexa, YeCHOKa 1 XxpeHa

aleJibCUHbl N JIMMOHDI

v

3KCI7€pUM€HmGﬂbHOe Ko2copmHoe uccsnedosaHue

Conocmasumele 2pynnel

Ho: ManeHbKue epynnol (no 2 yenoseka)

Hem paHoomu3auuu
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Pe3ynbTaThbl

v Hamnbonee ahheKTUBHbI — anenbCUHbI U IMMOHbI

v JInHA NpPennoxXumi BKJIDYNTb 3TU NMPOAOYKTbI B
exegHeBHbIN PauMOH MOPAKOB

v PeweHune 06 3ToM (gobaBneH Cok narvma) NPUHATO
6puTtaHckum chnotom nuwb 40 net cnycTta !

v [lobeda Hao yuHrol cbirpaaa He MeHblY PoJib, YeM
10bas nobeda B MOPCKUX cpaxeHusix, B obecneyeHuu
MUPOBOIo 1udepcTBa AHI/IUU KAK Bedyw,eli MopcKoU
depxcasbl (Thomas Allen, 2003)

v BHeOpeHue pe3ysiemamos 8 rIpaKmuKy




dakTopbl pncka CC3

v’ MynbTudakTopHble BoNe3Hn
v' Bcero yctaHoBneHo bonee 200 hakTopoB
pucka CC3
v «bonbliaa Tponka» hakTopoB pUCKa:
- KYpPeHue,
- HU3Kaqa (hnu3nyeckaa akTUBHOCTb
- HecbanaHCUpPoOBaAHHOE NMUTaHUE




paMMHIreMCckKkoe mccijiegoBaHume

(Framingham Heart Study)

v’ Camoe npoaoikuTenbHoe
NPOCNEKTUBHOE KOropTHoe
3NUAEMUONOTNYECcKoe nccaegoBsaHme
dakTopoB pncKa CC3

v’ Hayano — B 1948 roay

v’ 5 209 MYXUMH U KEHLLUH

v’ Mpogonkaerca 40 cnxX Nop

v YeTbipe NOKoNEeHMA aMepPUKaHLEB.

v’ Mo pesynbraTtam onybankKosaHo bonee
1000 Hay4HbIX paboT

Circulation

OCTORER "M
MO NANIY N 4

AN OFFICIAL JOURNAL of the AMFRICAN HEART ASCOCIATION

Editorisl
The Framinghom Stody

v Ppaboiclagioad Approuh oo Carcosrs Blean Diavass

JUP VANRT TAAE dhermubvme enl &
revadrvd 1
wovnle sos of (0 “aging peeens ™ Thaw

1 JeeC aes of J\v
Sovd wwndan ot
g Ay -
vt s 0 A A et e

oty s
wiowe o i st sl 0 Aormeen
Thwnh rpadaadogionl vhales b parve e
wad e lave baaw ey e
o sy whalk rrwmen hadt Seews
s el Boarbien Nah sy Sane abur
1 % hass o 1 deevbogerane o o
- watvws = wmans b Aow

e smapn abl bt swbiom e the Uvasd

Avdina Wk 4
v Pranieghasw
o o woher.
wher skl o Solebid wpdoncolops d
waly o &b Dowe. An amh et
o pogeler o shudy o beal davan
"o S Jomes Moo
ot hcame of B
1 e Senbead
—— L N

-

ek Bewird b g Rmrratom. e

g brrs WU e

i I P I
rd -
fomm  rwwmar, boan

» M pegha avas
S S
v St Ber i gtom o 4 oo
o Levban b evldbn b B dheniigemes o

ot o e

e Awew *

o Mognesnny &
sodiwd o2

Swed woh 2 b

ed e vl

e L
Notvsnd Wrwi
wtinte caaMided o« cowwr b vhe gew
e g T [y e P
¥ e A v heart doman
awd g e udy wie cdabinied
n Ponghan Mitatants w e ol
o nnmimend 8y wroliamr o Ve Py
e poe
e R L
O T T I —

A wutly n O -

Tewh Nrvvwr Cwamgh

. g Ao
The &

-

A

promatom wmat whvnd T ram e seg g
e This oy pugedebins meas rramrdns
wd camm Aemmrriass v Anavied

[ S wer Py Sanled o 0w
e o gt (AW B0y ) che raaey
o derrymand o Swmam Stiraind 1\

g s T apvech o
wilrwr of b Soaw ool be Stecannd
and o bmgmetamr o s e wrnd hate

o s i A At o w—

» Additonal materal is
published caline only. To view
please vist the joumal oniine
(nttpuidedoiorg/10. 1136/
hearinl-2013-304600).

For numbered affiliations see
end of artick.

Correspondence to

Dr Ramachandran § Vasan,
Framingham Heart Study,
73 Mt Wayte fve,

Suite 2, Framingham,

A 01702-5803, USA;
vasan@ho edu

Received 14 July 2013
Revised 25 August 2013
Accepted 21 August 2013

o dite: Kaess B, Gona P,
Larson MG, et al. Heart
Published Online First:
|please inclug Day Month
Ve doi 10,1136 heartnk-
2013-304600

Vou. 16

Kasanckw ['ocymapcTBeHHBIN
Mepmuacku YHMUBEpCUTET

NUTRITION REVIEWS

JANUARY 1958 No. 1

AN EPIDEMIOLOGIC STUDY OF HEART DISEASE:
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ORIGINAL ARTICLE

Secular trends in echocardiographic left ventricular
mass in the community: the Framingham

Heart Study

Bernhard M Kaess,">* Philimon Gona,* Martin G Larson,'® Susan Cheng,®

Jayashree Aragam,’® Satish Kenchaiah,® Emelia J Benjamin,

Ramachandran 5 Vasan'®

ABSTRACT

Objective To investigate secular trends in
echocardiographically determined left ventricular mass
(LVM).

Design, setting and participants Longitudinal
community-based cohert study in Framingham,
Massachussetts. LM was calculated from routine
echocardiography in 4320 participants (52% women) of
the Framingham offspring cohort at examination cycles
4(1987-1991), 5 (1991-1995), 6 (1995-1998) and

8 {2005-2008), totalling 13 971 person-observatians,
Main outcome measures Sex-specific trends in
mean LV (and its companents, LV diastolic diameter
(LVDD) and LV wall thickness (VW) and LV indexed
10 bady surface area (BSA).

Results In men, age-adjusted LVM modestly

increased from examination 4o 8 (192 g to 198 g,
p-rend=0.0005), whereas, in women it decreased from
147 g at examination 4 ta 140 g at examination &
(p-trend<0.0001). The trend for increasing LVM in men
tracked with an increasing LYDD (p-trend=0.0002),
whereas the decline in LVM in wamen was accompanied
by a decrease in LVWT (p-trend<0.0001). Indexing LV
%o BSA abolished the increasing trend in men
(p-trend=0.49}, whereas, the decreasing trend in
women was maintained.

Conclusions In our longitudinal analysis of a large
community-based sample spanning two decades, we
observed sex-related differences in trends in LVM, with a
modest increase of LVM in men (likely attributable to
increasing body size), but a decrease in women
Additional studies are warranted to elucidate the basis
for these sex-related differences,

Left ventricular hypertrophy (LVH) is a major risk
factor for systolic and diastolic heart failure, coron-
ary artery disease, stroke and mortality.'~ Aparc
from age, elevated blood pressure, diabetes and
obesity have been identified as critical determinants
of increased LV mass (IVM).’ © Ower the last
decades, there have been considerable efforts to
control these risk factors, but cpidemiological data
indicate contrasting parterns in prevalence of these
risk facrors. For instance, hypertension prevalence
has increased, but at the same time hypertension
control has improved in recent decades in the
USA.” Obesity prevalence has increased over the
same time period, accompanied by a rising

19,10

prevalence of diabetes.”" It is unclear if and how
these opposing population trends for key determi-
nants of cardiac mass have influenced mean LVM
and the prevalence of echocardiographic LVH in
the community. Data from the Framingham Heart
Study from an earlier time period (1950-1989)
indicate that the prevalence of ECG LVH has
decreased markedly over that time period, paral-
leled by and likely related to better control of
hypertension.'! However, these data did not evalu-
ate trends over the more recent decades (1990~
20005) and were based on electrocardiographic
criteria for IVH; echocardiography is a more sensi-
tive tool for assessing [VM and for ascertaining the
prevalence of LVH.'? Accordingly, we investigated
temporal trends in mean values of LVM mass in a
large community-based cohort thar underwent
serial routine echocardiography over the last two
decades and is under continuous surveillance for
development of cardiovascular  disease  events.
Given that men and women differ in LV size and
maorphology, and that known determinants of LV
mass exhibit differential effects in men versus
women,” we specifically assessed sex-relared differ-
ences in the temporal trends in IVM in our sample.

METHODS
Study sample
The sample comprised participants  of the
Framingham Offspring Study."’ Beginning in 1971,
investigators enrolled 5124 individuals into the
offspring cohort who were the children or the
children’s spouses of the participants from the ori-
ginal cohort of the Framingham Heart Study.
Participants in the Framingham offspring cohort
are evaluated approximately every 4-8 years. They
undergo a routine examination at the Heart Study
that includes an extensive cardiovascular history, a
physical examination, blood pressure  determin-
ation, anthropometry, a 12-lead ECG, and phlebot-
omy for assessment of cardiovascular disease risk
factors. Body Mass Index (BMI) was defined as
body weight (kg) divided by squarc of height (m).
Hypertension was defined as blood pressure
>140/90 or use of antihypertensive medications.'®
Diabetes was defined as fasting glucose 2126 mg/
dL or the use of antidiabetic medications.”

Al participants  provided  written  informed
consent at each heart study examination, and the

3. Produced by BMJ Publishing Group Ltd (& BCS) under licence.
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of an epidemiologic study
i the population which de-
and to indicate in what par-
s from the population not

subject to disease. Such a study provides
information not obtainable from the usual
hospital or elinic study in that the oppor-
tunity to study an unbiased control popu-
lation is automatically provided. The Fram-
ingham Study was therefore organized with
a view toward describing the characteristics
of a population which eventually develops
coronary heart disease or hypertension.

The selection of a study population, in-
cluding the determination of sample size
and age distribution, was aimed at providing
an adequate group of persons to be observed
over 20 or more years and in which there
would be a sufficient number of susceptible
persons. Later it appeared that a popula-
tion of about 5,000 persons in the age range
of 30 to 59 would yield sufficient numbers
of diseased persons for satisfactory analysis.
Accordingly, a random sample of the popu-
lation of Framingham, to include two-thirds
of those persons in the desired age range,
was selected. The selection of the subjects
was random to avoid the bias possible
with the self selection which oceurs in a
study of volunteers,

The task of encouraging the participa-
tion of these selected persons was an enor-
mous one and involved the assistance of a
large number of Framingham residents
whose interest in the study had been kindled.
After extended efforts on the part of all con-
cerned, it was possible to bring in for exami-
nation 4,469 (68.6 per cent) of the 6,510
selected. Follow-up of the 4,469 subjects has
been carried on for six to eight years, and
will continue at two year intervals, both by
examination in the clinie set-up for the study
and from data obtained through other
sources.

The major endeavor of an epidemiologic
study is the identification and measure-
ment of the various factors which are acting
on the subject and which may be playing a



dpaMMMHreMcKoe nccrnepgoBaHue

(Framingham Heart Study)

onpegeneHbl dakTopbl pucka UBC, nHcynbTa, BHE3aNHOMU
CMepPTU U cepaevyHON Hea0CTaTOYHOCTH.

BblABNAEHA ponb Al U ancannnaemmmn B Kavyectse GakTopos
pucka passutna MbC n nucynbra.

pa3paboTtaHa dpaMMHIemMcKas WKaaa OLUEeHKN CYMMApPHOro
cepaevyHO-CoCyaucCToro pUCKa - NPOrHo3 cmepTesibHbIX U
HecmepTenbHbix cnydae UBC B 6anxkanwme 10 net
rpagaumus pucka: HU3KNM (< 20%), sbicokuni (> 20%),
cpeaHu (10—20%), o4yeHb Bbicoknin (40%).
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CORONARY DISEASE RISK PREDICTION SCORE SHEET %}
FOR MEN BASED ON TOTAL CHOLESTEROL LEVEL Todd
i Step 7 ( steps 1-
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Points

FAMILY PRACTICE

v’ 2 Hemoanduumpyembix daktopa (non u
BO3pacT)
v' 3 mogundbuumpyemolix (KypeHue, ypoBeHb
cuctonmnyeckoro Al n yposeHb obuiero
XONecTepuHa
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N3yueHUne paKToOpPOB PUCKA
OHKOJIOrMYeckKmnx 3aboneBaHmnm

The Value of
= ™ =
I Hereditary Cancer Testing 0 apc
B FEXWT
PERSONAL or FAMILY HISTORY 1 0O KRAS
of ADENOMATOUS POLYPOSIS . D PIKB CA
| )] O TPA3
> . o APC
0. COLARIS AP® R T 0 e
for:de%on‘\a(ous Polyposis) >
syndromes (FAP, AFAP, MAP)
T Y  oomme
>\ KNOWLEDGE IS POWER [PIK3CA
0 © | |KRAS
- 2\ o
<
Mutation Positive g
Mutation Negative S
= + 8 APC
9 HEREDITARY RISK = APC
L INCREASED PERSONALIZED MEDICAL (i g - KRAS
CANCER RISKS MANAGEMENT PLAN +
FAMILIAL RISK 80%-99% FAP | |
e =t TP53
* Colectomy once adenomas develo,
GENERAL POPULATION RISK 4 f“c“f Y N b ‘p' . APC
A - COLORECTAL ol oy T s Cai Sk AN AR o
= o | St olrect MAP
] e msed orrolp fintinay y AP0 K
PIK3CA
o
2
1st 2nd 3rd 4th 5th
mutation
g. 4. Most frequently mutated genes at each mutational step for colorectal
mors (Wood et al. (2007)) The length of the sub-bar corresponding to gene
~atthe k’th mutational step is the maximum likelihood estimate of P, ;.
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[MnoTte3a uccnegoBaHuUA B
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[MnoTe3a npeacrasngeT cobon 9apo nccnenoBaHUS

KaXxgoe nccnegoBaHue MOXXeT UMeTb CePU0 r’mnoTes

[ MnoTe3sbl MOIYT YTOYHATDBCA B XO04O€ NCCJsiegoBaHumd, HO
NPNHUUTTNATIBHO MEHATBLbCA HE O0J1XKHDbI

[MnoTe3sa ponxHa bbiTb oueBuaHa B nybnmkyeMom martepuarne.

[MnoTe3a bbIBaeT HYyNEBOM N aNlbTEPHATUBHOM
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[ MNnoTe3a nccnenoBaHuUA (L] Moo
- A
B runoTtese gonHo bbITb YETKO ONpeneneHo, YTo ecTb
BO30EeNCTBME, UYTO eCTb nMcxon
N Y
4 )

[MnoTesa HyXXHa oasa Toro, YTobbl BbibpaTb MeTomd, coopa OaHHbIX
= O3aNH nccnenoBaHus

g J
- ™
[MnoTesa HyXHa a8 Toro, Ytob BbIbpaTh CTaTUCTUYECKUE
MeTobl
N Y
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Cpe3oBble nccnenosaHums

Ectb paKTOp, ectb 6one3Hb

HeT ¢paKTopa, ectb 60s1€e3Hb
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HeT ¢paKkTopa, HeT bonesHu

Kazarckuit 'ocymapcTBeHHBIN
MenymyHckun YHuBepcuteT
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[MTpMep N1

v ' ? EcTb nM cBA3b Mexay obyyeHnem Jaetem C  YMCTBEHHOM
OTCTA/ZIOCTbIO MO HOBOW Mporpamme M GOPMMPOBAHUEM HABLIKOB
cyeTa?

v’ 2 rpynnbl — aetn, obyyaroLwmeca Nno HOBOW Nporpamme 1 no CTapomn

v Onpenensem npeBaNeHTHOCTb JAeTel, HaBblKM CcYeTa KOTOpPbIX
COOTBETCTBYIOT NpeaAbsaABAAEMbIM CTaHAapTaM, B KaXaou rpynne

v’ Coctasnaem Tabaumuy 2x2

v’ PaccunTbiBaemM noKa3aTe/ib OTHOLLIEHUE LLAaHCOB UK X2

v’ HaxoauM ypoBEeHb CTAaTUCTUYECKOW 3HAUYNMOCTU PasHULLbI

yIapCTBeHHBDI!
Mepuumacknn YHuBepcurer
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Cpe3oBble nccnenosaHums
(NpuMep N22)

Ectb PA, ecTb M36bITOUYHbIN BEC

HeT PA, ecTb M30ObITOUYHbIN BeC

4 N

HeT PA, HeT n3bbITOYHOTO Beca
\ %
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KoropTtHble nccinegoBaHus

asaHckni [ocyn eHHBIN
IUHCKIV YHUBepcuTeT

EcTb ncxon
HeT ncxoaa
[Tonynauna

PUCRa BPEMA
COBOKYMHOCTb 17
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v' Re —yacToTa nM3yyaemoro ucxoaa y nuvu, NoAsep*eHHbIX BO3AENCTBUIO

icxon umeeTca icxopa HeT
IKCMNOHUPOBAHDI a b a+b
HeakcnoHMpoBaHb| C d c+d
a+tc b+d N=a+b+c+d
Re= a/(a+b)

Rne = ¢/(c+d)

onpeaeneHHoro gpaktopa (y 3KCNOHUPOBaAHHbIX)
v' Rne —yacTtoTta ucxona cpeam HesKCnOHMPOBAHHbIX

v' InanasoH [0;1]
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OTHOCUTENbHbLIU PUCK

(OTHOLLEeHUe PUCKOB, OTHOLLEeHe UHUMNOEHTHOCTEMN)
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Vicxoa umeeTcs Ucxopa HeT
IKCMOHUPOBAHDI 2 b ath
HeakcnoHnpoBaHb! C d c+d
atc b +d N=a+b+c+d

v  OTHOCUTEeNbHbIN pUck (RR) — oTHOLWEHMe abCoNOTHBIX PUCKOB
v’ [loKa3blBaeT, BO CKOJIbKO pa3 PUCK 3aboneBaHua B rpynne, noasepKeHHOoM
BO34ENCTBUIO, Bbille B CPAaBHEHUN C rPynnon, He noaBepXeHHOU BO34eNCTBUIO.

a

_ a+b

RR = Re
R

- C

c+d

v’ He ncnosb3ayeTtca B UCCNeA0BAHUAX «CNYYAN-KOHTPONbY |
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MHTepnpeTaumnsa 3HaYeHUM OTHOCUTENTbHOIO PUCKaA

RR>1 Bo3sgencreme nayyaemoro pakropa
NOBbILWAET PUCK NCXOAa

Bo3saencrteme nayyaemoro pakropa
CHUXaeT PUCK Ucxoaa
(NpOoTEeKTUBHbLIN PaKTOP)

BanaHue pakTtopa Ha ncxoa B AaHHOM
MccnenoBaHMM HeE NOATBEPKAEHO

20



OueHKa CTaTUCTUYECKOU
3HAYMMOCTU MNOJTYHEHHbIX
pe3ynbTaToB

v' P — BEpPOATHOCTb
ownboyHoro
OTKJIOHEHUS OT HY/1EBOWU
rMNoTe3bl

v P < 0,05 (5%)

v [1n9 NpoBEPKM HYNEBOW
rMNOTE3bl —

KpUTEpUn X2,
Kputepun duiepa,
MeTo[, N0BEPUTENbHbIX
MHTEPBANOB

21
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OueHKa cTaTUCTUYECKOU 3HAaYNMOCTH ] S

NMNOJiy4eHHDbLIX Pe3yJibTaToOB

Kputepuii x2 - MeTof, CTaTUCTUYECKOro aHanu3a OJi9 CpaBHEHUSA OBYX

n bonee nponopuun npwm b6onbwoMm 4ymcne HabnwogeHun (B HaHHOM

cnyyae, CpaBHEHME  UCXO0OO0B  cpeau  3KCMOHMPOBAHHbIX
HE3KCMNOHMUPOBAHHbIX)

7

X2 = (ad-bc)2 x N/ (a+c)(b+d)(a+b)(c+d)
Mpun X2> 3,84 p < 0,05
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ISEIN

OLeHKa CTaTUCTUYECKOU 3HAYUMOCTW
NMNOJiy4eHHDbIX Pe3y/ibTaTOB

Metopn @®Ouwepa - CTaTUCTUYECKUMN aHAIM3 ONA OLUEHKWU pasnnynu
Mexay 2 n bonee nponopumaMmm npu Manom ynucne HabnrogeHunmn
(<5 xoT4 Obl B OOHOW KNeTKe)

icxon mmeetca Mcxopa Het

JKCMOHMPOBAHbI 30 60 90

He3KCNOHMPOBaHb! 1 29 30

21 9 N =120




OueHKa CTaTUCTUYECKOM 3HAYMMOCTU NOJTYHEHHbIX j@ Al —
pe3y/bTaToB (MeToa AoBepUTeIbHbIX MHTEPBa/10B) ~=

v’ [epecekaeT nu AN «1»?
v' Hackonbko wupok OnN?

0, 95% .U ons RR:
Uenure oIV ond v' KakoBO npuknagHoe

1) RR=2.12 (95%ﬂ||/| 1,03-4,36) 3HA4YEeHNE HOJ;yHeHHbIX
2) RR =2.12 (95%/[/1 0,86-7,97) pesynbTaToB"
3) RR =2.12 (95%/M1 1,69 -2,66)
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KoroptHoe mnccinenosaHue,
F.C. Lampe et al.

[TonynAaumA

PUCKa

[eHepanbHa“A

COBOKYMHOCTb

Ectb ncxop, (MHPapKT mmoKapaa) — 563
(9,5%)

Kypsawme (5899)

HeT ncxoga — 5336 (90,5%)

BPEMA — 10 net

Hekypawme (1819)

Ectb ucxop, (MHPapKT mmoKapaa) — 87
(4,8%)

BbibopKa — 7718
MYXUUnH 40-59 net

\ HeT ncxopa — 1732 (95,2%)
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>) Memuumackuit YHUBEpcUTET

Expand All | Collapse

:ﬂ Home

i +-{_] Info and Help

------ ﬂ Language/Options/Settings

w&m " §Open Source Epidemiologic Statistics for Public Health

----- -{) calculator Now in English, French, Spanish, Italian, and Portuguese
El _T,| Counts
""" 1) Std.Mort.Ratio Version 3.01 Updated 2013/04/06 Try it in a Smartphone browser!

----- ]_'] Proportion
) Two by Two TabI‘j
? -Response
----- ~1) R by C Table
----- ~{) Matched Case Control
e [ Screening
El (=3 Person Time

OpenEp1 provides statistics for counts and measurements in descriptive and analytic
studies, stratified analysis with exact confidence limits, matched pair and person-time
analysis, sample size and power calculations, random numbers, sensitivity, specificity and
other evaluation statistics, R x C tables, chi-square for dose-response, and links to other
useful sites.

OpenEpi 1s free and open source software for epidemiologic statistics. It can be run from a
web server or downloaded and run without a web connection. A server is not required. The

E_] = Continuous Variables programs are written in JavaScript and HTML, and should be compatible with recent

""" -1 Mean CIU Linux, Mac. and PC browsers, regardless of operating system. (If you are seeing this, your
""" ~{) Median/%ile CI browser settings are allowing JavaScript.) The programs can be run in the browsers of
3 LEE;EA many 1Phone and Android cellphones

- {7 Sample Size

F— TR o T

Test results are provided for each module so that you can judge reliability, although it 1s
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1) Dose-Response
~{) R by C Table
1] Matched Case Control

~~~~~ ] Compare 2 Rates
=3 Continuous Variables
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D t test
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| Add Stratum || Stratum 1 v || Delete Stratum |

Kasanckuit ['ocymapcTBeHHBI
Menymymckun YHUBepcuTeT

26



Expand All | Collapse
i Home
i +-{_) Info and Help
------ ﬁ Language/Options/Settings
----- {1 Calculator
EI r:'j Counts
- 1) Std.Mort.Ratio
{1 Proportion
- |) Two by Two Table
~{) Dose-Response
~{) Rby C Table
~{) Matched Case Control
~{) Screening
EI E\\ Person Time
~ ~{) 1Rate
~ ~{) Compare 2 Rates
EI r:'j Continuous Variables
- 1) Mean CI
~{) Median/%ile CI
j t test
~ ~{) ANOVA
&4 Samnle Sive

Start

Kasanckmit ['ocynapcrsennbinn
Menmymymckmui YausepcuTeT

=11
y
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Examples Help

__",..pl

Clear | Seftings Conf. level=95% Calculate
| Clear i |
| Add Stratum || Stratum 1 v || Delete Stratum |

Open Epi 2 x 2 Table

Disease
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Kazarckw ['ocymapcTBeHHBI
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=]

. ‘; .—Q— Menuymackuin YamuBepcure
o
“xpand All | Collapse Start Enter m Examples Help
4 Home
1; Il_r::gir;;Iel-}f)lgtions /Settings Chi Square and Exact Measures of Association
-1 Calculator Test Value p-value(l-tail) p-value(2-tail)
=3 Counts
1) Std.Mort.Ratio Uncorrected chi square 40.86  <0.0000001  <0.0000001
‘—1 Proportion Yates corrected chi square 40.25 <0.0000001 <0.0000001
- L) Two by Two Table Mantel-Haenszel chi square 40.86  <0.0000001  <0.0000001
1) Dose-Response Fisher exact '2(P) '
~1J R by CTable Mid-P exact '2'(P) !
~{_) Matched Case Control
~ {) Screening
El*‘j Person Time All expected values (row total*column total/grand total) are >=5
~{J 1Rate OK to use chi square.
~ {) Compare 2 Rates
=13 Continuous Variables
~ ~{) Mean CI
~{ Median/%ile CI Risk-Based™ Estimates and 95% Confidence Intervals
d t test (Not valid for Case-Control studies)
: \_.I ANOVA
#-{] Sample Size Point Estimates Confidence Limits
#-{) Power
{3 Random numbers Type Value Lower, Upper Type
= Searches L :
[ Google--Internet R;sk in Exposed 9.544% 8.82.10.32 Taylor series
[ PubMed--MEDLARS Risk in Upexposed 4.783%  3.889,5.867 Taylor series
[ Internet Links Oj.ferall I_(lsk 8.422%  7.822,9.063  Taylor series
\J Download OpenEpi R;sk Ratio 1.995  1.602,2.485' Taylor series
__1:[ Development Rl_sk Dl_fferenc.e | | 4.761% 3.527.5.996° Taylor series
Etiologic fraction in pop.(EFp) 43.21%  32.4,54.01
Etiologic fraction in exposed(EFe)49.89%  37.58, 59.77 28
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Home
11 Info and Help
@ Language/Options/Settings
1 Calculator
+—) Counts

~{) Std.Mort.Ratio

~{) R by C Table

+— Continuous Variables

----- { ] Mean CI

~{) Median/%ile CI
----- {1 ANOVA

{1 Sample Size

1) Power

1) Random numbers
+—) Searches

1) Internet Links
1) Download OpenEpi
{_) Development

Start

Enter

R
t uﬁ:@

<«_

Examples

Help

Chi Square and Exact Measures of Association

Test Value p-value(1-tail) p-value(2-tail)
Uncorrected chi square 40.86 <0.0000001 <(0.0000001
Yates corrected chi square 40.25 <(0.0000001 <(0.0000001
Mantel-Haenszel chi square 40.86 <(0.0000001 <(0.0000001
Fisher exact "2'(P) "
Mid-P exact "2'(P) '

All expected values (row total*column total/grand total) are >=5
OK to use chi square.

Risk-Based™® Estimates and 95% Confidence Intervals
(Not valid for Case-Control studies)

Point Estimates

Confidence Limits

Type Value Lower, Upper Type

Risk in Exposed 9.544%  8.82,10.32  Taylor series

Risk in Unexposed 4.783%  3.889,5.867 Taylor series

Overall Risk 8.422%  7.822,9.063  Taylor series
. (Risk Ratio) 1.995  1.602,2.485" Taylor series

Risk Difference 4.761% 3.527.5.996° Taylor series

Etiologic fraction in pop.(EFp) 43.21%  32.4, 54.01

Etiologic fraction in exposed(EFe)49.89%  37.58, 59.77

Kasancknii I'ocymapcrBeHHbIN
MenpytHckun YHUBepCuTeT
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~{) std.Mort.Ratio
~{) Proportion
) Two by Two Table
) Dose-Response
) R by C Table
[ Matched Case Control
~{) Screening
+—) Person Time
[} 1 Rate
[} Compare 2 Rates
) Continuous Variables
~{) Mean CI
~{) Median/%ile CI
[ ttest
[ ANOVA
) Sample Size
{] Power
{1 Random numbers
) Searches
) Google--Internet
~{) PubMed--MEDLARS
] Internet Links
{ ) Download OpenEpi
{_1 Development

Start Enter m Examples Help

2 T 2 [ Kasanckwit ['ocynapcerBeHHBIT
w Menyimrackmit YamBepenrer
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Chi Square and Exact Measures of Association

Test Value p-value(l-tail) p-value(2-tail)
{ Uncorrected chi square ) 40.86 <0.0000001 <0.0000001
Yates corrected chi square 40.25 <(0.0000001 <(0.0000001
Mantel-Haenszel chi square 40.86 <(0.0000001 <0.0000001
Fisher exact "7(P) e
Mid-P exact "?'(P) e

All expected values (row total*column total/grand total) are >=5
OK to use chi square.

Risk-Based* Estimates and 95% Confidence Intervals
(Not valid for Case-Control studies)

BbIBO/:
MyX4UnHbI cpegHero
BO3pacTa, KOTopble Koraa-
nMb0o KYypuan nnun Kypart
cemyac, MMetoT B ABa pa3a
6onbLLINK PUCK NHPAPKTA
MWOKapaa B TeYEHMne
nocneayrowmx 10 net KnsHu
B CPABHEHUMN C MY}KUYNHAMMU,
KOTOpble HUKOTrAa He KYypUau.

Point Estimates Confidence Limits
Type Value Lower, Upper Type
Risk in Exposed 9.544%  8.82,10.32  Taylor series
Risk in Unexposed 4.783%  3.889,5.867  Taylor series
Overall Risk 8.422%  7.822,9.063 Taylor series
~ Risk Ratio 1.995 1.602, 2.485"  Taylor series
Risk Difference 4.761%  3.527,5.996° Taylor series

Etiologic fraction in pop.(EFp)

43.21%  32.4,54.01

Etiologic fraction in exposed(EFe)49.89%  37.58, 59.77
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MpenMyLLecTBa U HEAOCTAaTKUN KOroOpPTHbIX MCCleaoBaHUM

[lpenmyLLecTBa

1. BO3MOXXHOCTb OLUEHKU MPUUYNHHO-
cneacTBeHHOM cBA3U (3TMONormm
3aboneBaHud

2. BO3MOXHOCTb M3MepeHUusd
CTENEHN PUCKa

3. Hannume TouHomn, noapobHou
MHpopMaLmm o BO3OENCTBUN

4. BO3MOXXHOCTb ccnegoBaHUS
POJIN PeOKO BCTpeYaroLlnxcs
(PaKTOPOB pUCKa

5. BO3MOXHOCTb UccsiegoBaHuUs
HECKOJIbKMX (DaKTOPOB
OOHOBPEMEHHO

6. BO3MOXXHOCTb aHa/IM3a
HECKOJIbKUX MCX0O0B
OOHOBPEMEHHO

7. MUHUMU3aUNG CUCTEMATUYECKOM
owmnbkm otbopa
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HepooctaTku
1.doporosusHa
2.[Mpn pegknx ncxogax Tpebyetcs
Habop oveHb BONbLUKX KOFropT
3. ManonpurogHbl ong
nccnegoBaHMM MCXOO0B, ONd
peannsaumnm KOTopbIX HYXHO
MHOI0 NneT
4. [NoTepqa nayneHToB B TeYyeHune
nccnenoBaHuUs
5. BO3MOXHOCTb M3MeHeHUS
noBegeHns ydaCTHUKaAMU BBULOY
OJNTENbHOro nepuoaa
HabnrooeHns
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| Menymackuin YHMBEpcUTeT

AHanm3 BbI) KMBaHUSA

4 N 4

UcxoaHada ToUKa: KoHeuHasda TouKa:

~

[locTaHOBKa AnarHosa v CMepTb

Ctagma 3aboneBaHus v [lepexopn B cnegytoLyto
[TogBneHne cuMmnTomMa — CTaauto

MapKepa nporpeccupoBaHmns v [loTepsa TpyaocnocobHoCTH
bonesHu v' [19TUNEeTHAS BbXKMBAEMOCTb
v OnepaTnBHOE Vyer v’ JecatnneTHas

BMeLlaTes/iIbCTBO LLeH3YPUPOBaHHbIX BbIXKXNBAEMOCTb....

\\/Haqano neyeHus.... / Cryyaes \ /
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KpuBble poxxutma (Meton KannaHa-Mauepa)

Ann Surg Oncol Annals of ‘.)
https://doi.org/10.1245/s10434-019-07503-8 S[J’RGIC AL ONCOLO(}Y %';egakt;gf
QFFICIAL JOURNAL OF THE SOCIETY OF SURGICAL ONCOLOGY

ORIGINAL ARTICLE - COLORECTAL CANCER

Circulating Tumor Cells in Patients Undergoing Resection
of Colorectal Cancer Liver Metastases. Clinical Utility for Long-
Term Outcome: A Prospective Trial

Virginia Arrazubi, MD', Elena Mata, MD', Maria Luisa Antelo, MD, PhD?, Antonio Tarifa, MD?,
Javier Herrera, MD, PhD®, Cruz Zazpe, MD?, Lucia Teijeira, MD', Antonio Viudez, MD, PhD’,
Javier Sudrez, MD?, Irene Hernandez, MD', and Ruth Vera, MD'

'Department of Medical Oncology, Complejo Hospitalario de Navarra, Pamplona, Spain; 2Department of Hematology,
Complejo Hospitalario de Navarra, Pamplona, Spain; “Department of Gastrointestinal Surgery, Complejo Hospitalario de
Navarra, Pamplona, Spain

ABSTRACT survival was 19 months in the preoperative CTC-negative
Background. Patients with resected colorectal cancer  group versus 7 months in the CTC-positive group
liver metastases display heterogeneous clinical behavior.  (p = 0.01). Additionally, overall survival was 69 months in
The identification of new prognostic factors would help in  the preoperative CTC-negative group versus 17 months in
making more accurate decisions. the CTC-positive group (p = 0.004). Preoperative CTC
Ohiective. The aim of this studv was to evaluate the count remained sienificant in multivariate analvsis.

CTCs in Patients Undergoing Resection of Colorectal Cancer Liver Metastases

1.0 "H A

0.8
0.6

0.4+

0.2

Cumulative disease-free survival

0.0+

| | 1 ] | | | | I | |
0 12 24 36 48 60 72 B4 96 108 120
Months since hepatic surgery

FIG. 1 a Disease-free survival according to preoperative CTC status
(0-1 shown in blue; = 2 shown in yellow) in patients with resected
colorectal liver metastases (median 19 vs. 7 months; p = 0.01).
b Overall survival according to preoperative CTC status (0-1 shown

1.0

0.8

0.6

0.4

Cumulative Overall survival

0.2 1

0.0+

I I | I [ ] [ T T T
0 12 24 36 48 o0 72 B84 96 108 120

Months since hepatic surgery

in blue; = 2 shown in yellow) in patients with resected colorectal

liver metastases (median 69 vs.
circulating tumor cell

17 months: p =0.004). CTC
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NccnepoBaHUA TUMA
«CNYy4Yan-KOHTPOb» <

Coop AaHHbIX

Bbino Bo3aencresume EcTb ncxop,

(rpynna
///////////// «cayyam»)

He bbino Bo3aencTema

Boems [lonynayua
PUCKa
Bbino sBo3aencrsume HeT ncxona
(rpynna
«KOHTPO/bY)

He 6b1n10 BO3aencTBUA

[eHepanbHasA
COBOKVMHOCTb
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UccnepoBaHMe TUNA
«CNYy4Yan-KOHTPOb»

UMT «+»

UMT «-»

UMT «+»

UMT «-»

< Coop AaHHbIX

EcTb 601e3Hb

/ Anburenmepa

HeT 60n1e3Hu
Anburemmepa

[eHepaibHaA
Bbibopka COBOKYMHOCTb

[TonynAaumA

PUCKa
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LllaHc (odds)

Vcxon umeeTcs cxoma HeT

JKCMNOHMPOBAHDI at+b

HeaKcnoHMpPOBaHb| c+d

N=a+b+c+d

v’ LLlaHC = OTHOLWEHME KOIMYEeCTBa IKCNOHUPOBAHHbIX K HEIKCMOHUPOBAHHbIM
cpeamn Cayvyaes NN KOHTPOeU
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Mepyyackuin YHMBepcuTeT

OTHoLueHue waHcoB (odds ratio, OR)

Vicxo, umeeTcs Ucxopa HeT

.

IKCMNOHNPOBAHDI /a\ m a+b
HeaKcnoHnpoBaHbl w Kd c+d

atc b+d N=a+b+c+d

v’ LLlaHC = OTHOLWEHME KOIMYEeCTBa IKCNOHUPOBAHHbIX K HEIKCMOHUPOBAHHbIM
cpeaun cnyyaeB UAU KOHTPONEN

OR =a/c: b/d =ad/bc
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MHTepnpeTauna 3Ha4YeHUU OTHOLLUEHUSA LLAQHCOB

Bo3sgencreme nayyaemoro pakropa
NOBbILWAET PUCK NCXOAa

Bo3saencrteme nayyaemoro pakropa
CHUXaeT PUCK Ucxoaa
(NpOoTEeKTUBHbLIN PaKTOP)

BanaHue pakTtopa Ha ncxoa B AaHHOM
MccnenoBaHMM HeE NOATBEPKAEHO
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MpuMep nccnenoBaHUAa «criydam — KOHTpPosb» (1)
(n3: Michaelson K. et al. British medical journal, 1998, 316, 1858-1863)

/\/? Bnnaet nu npuem [ 3T XKeHWMHAMU B MOCTMeHoNay3e Ha pUCK \
nepenoma begpeHHoOn KoCcTu?

v «Cnyyanm» — 1327 »keHuwmH B Bo3pacTe 50-81 r. c nepenomMom LLIeNKn
benpa, NnpoxmnBarLime B 04HOM 1 TOM Xe ropoae LlBeuunn

v «KoHTponb» — 3262 XeHLWWHbl TOro XXe Bo3pacTa, NPOXuBatoLLme B
TOM e ropoge, paHO0OMHO BblIbpaHHble N3 HauMoHanbHOro perncrpa

v’ Bospencrteue — npmem (3T B HacToALLee BpeMS

v' Pesynbtat: Cpegn 1327 »KeHLWmH ¢ nepenioMmoM beapeHHON KOCTH
3T nonyyanu 40 yenoBeK, B KOHTPOJSIbHOW rpynne — 239 yenoBeK
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----- | ] Screening
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----- | ) Compare 2 Rates
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Chi Square and Exact Measures of Association

Test Value p-value(1-tail) p-value(2-tail)
Uncorrected chi square 30.72 <0.0000001 <(0.0000001
Yates corrected chi square 29.97 <0.0000001 <(0.0000001
Mantel-Haenszel chi square 30.71 <0.0000001 <(0.0000001
Fisher exact <0.0000001(P)  <0.0000001
Mid-P exact <0.0000001(P)  <0.0000001

All expected values (row total*column total/grand total) are >=5
OK to use chi square.

Risk-Based™ Estimates and 95% Confidence Intervals
(Not valid for Case-Control studies)

Point Estimates

Confidence Limits

Type Value Lower, Upper Type

Risk in Exposed 14.34%  10.68, 18.96  Taylor series
Risk in Unexposed 29.86%  28.51,31.24  Taylor series
Ovwerall Risk 28.92% 27.62,30.25  Taylor series
Risk Ratio 0.4801 0.3591, 0.6419* Taylor series
Risk Difference -15.52% -19.86,-11.19° Taylor series
Prevented fraction in pop.(pfp)  3.161%  2.231,4.073

Prevented fraction in exposed(pfe) 51.99%  35.81, 64.09
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OTHoLueHue waHcoB (odds ratio, OR)

E"_j Counts
~ ~{) Std.Mort.Ratio

~{_) Dose-Response

| { ] Screening
=<3 Person Time

e {1 Compare 2 Rates
=3 Continuous Variables
[} Mean CI

~{) Median/%ile CI

~ [) ANOVA
#{ ] Sample Size
#-{) Power

----- { 1 Random numbers

E]v‘_j Searches

----- { ] Google--Internet

M ™~ _ .. .1 1 W _ _r—_"

Odds-Based Estimates and Confidence Limits

i 0| Kazauckuii [ocymaperBeHHBI
UM Memusckuin Vausepcurer

Point Estimates

Confidence Limits

Type Value Lower, Upper

CMLE Odds Ratio™ 0.3932 0.2765, 0.5484"

0.2722, 0.5553"

Odds Ratio 0.3931 0.2795, 0.5529!
Prevented fraction in pop(PFpOR) 4.447% 3.136,5.722
Prevented fraction in exposed(PFeOR) 60.69% 4471, 72.05

*Conditional maximum likelihood estimate of Odds Ratio

(P)indicates a one-tail P-value for Protective or negative association; otherwise one-tailed exact P-values are for a positive association.
Martin.D: Austin.H (1991) An efficient program for computing conditional maximum likelihood estimates and exact confidence limits

for a common odds ratio. Epidemiology 2, 359-362.
° 1 95% confidence limits testing exclusion of 0 or 1, as indicated
P-values < 0.05 and confidence limits excludine null values (0.1. or [nl) are highlighted.
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OTHoLueHue waHcoB (odds ratio, OR)
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MpuMep nccnegoBaHUA «Crydam — KOHTPOb» (2)

B ropoge N B TedueHune Hepenu 3apernctpupoBaHo 110 cnyyaeB casibMoHeNesa

3HaunTenbHada YacTb 3aboneBLINX YKa3blBaeT Ha NocelleHne kohenHun «lllokonag» B TeyeHue 1-2 cyTok,
npeglecTBoBaBLnX 3aboneBaHnio

? dBunocb nu noceweHne KohenHu «lllokonag» hakTopoM pUCKa 3aparKeHus Ntogen casibMOHENNEe30M
«Cnyyam» — 65 naynMeHToB C NOATBEPXKOAEHHbLIM AMArHO30M CaJiIbMOHENNEe3a, FroCNUTaIN3NPOBaAHHbIX B
MH(PEKLNOHHYO 60NbHULLY

«KOHTpoNb» —65 naumnmeHToB, NPOXMBAIOLLMX B TOM Xe ropoge, rocnuTain3npoBaHHbIX B TOT e nepunon
BPEMEHMU B TY e bonbHuLy ¢ anarHodamm «OPBU», «[THEBMOHUSA» UNUN «AHTUHA» N HE UMEtoLLLMEe CUMNTOMOB
KULLEYHON NHEKLNN.

Bo3pgenctBue — noceuweHmne kopennHn «lllokonag» B TedeHne 1 Hegenu oo passutmnsg cumntomos OKN

N3 65 naumeHToB, 3aboneBLnX CalbMOHENNE30M, Ha nocelleHne KkopenHu ykasanm 50 yenosek, 13
KOHTPOJIbHOM rpynnbl — 2 YesioBeKa.

PaccuntaTb OTHOLUEHME LWAHCOB M caenaThb BbiBOO O BO3MOXHOCTU 3apaXKeHuns ntoaen casibMOHesNn1e3oM B
KohenHe.




BAXHO!

ROHTpPONb

Bo3neuncrsue

v Kputepum JonxHbl ObITb YETKUMMU
v’ Jlyylue BKIOYATb MALMEHTOB CO «CBEXMM» ANArHO30M
v CTapaTbCA OXBaTUTb KaK MOXKHO bosblue ciyyaes

v’ He NOMKHbI UMeTb 3aboneBaHusa (ucxona)

v’ [lonHbl 6bITb HABPaHbI B TO Ke Bpema U3 TOM e
nonynauunm
v'Y1CN0o KOHTPOIEN MOXKeT bbiTb Bosblue yncna cyvyaes

v [1o/1KHO BbITb YETKO onpeaesieHo
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MC;JI’ILLL»H 1ICKM ylll'IBCPCL‘lTCT

MpenmMyLLecTBa M HeJoCTaTKMU UcceaoBaHUMN «CTyYan-KOHTPO/b»

[lpenmyLlecTBa

. [lpocToTa, AelweBn3Ha
. BO3MOXHOCTb OUEHKU MPUYNHHO-

cnencTBeHHOM CBA3U

. BO3MOXXHOCTb nccrnenoBsaHus

(PaKTOPOB pPUCKa OJ1ad peaKnx
3aboneBaHnm

. BO3MOXXHOCTb nccrnenoBaHuUs
HECKOJIbKMX (DaKTOPOB
OOHOBPEMEHHO

. OTCcyTCTBME pUCKa NOTEPU
YUY4ACTHUKOB

/

1.0wmnbka BOCNOMMHaHMA

HepoocTtaTku

Korga pacnpocTpaHeHHOCTb
(baKTopa pucKa B nonynaunm
HU3Kad

3. Mpobnema nopbopa
penpe3eHTaTMBHOIO KOHTPOS
(BO3MOXHOCTb OLLUMNOOK)

&

2. ManonpurogHbl gnga CUTyauuin,

\

J
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Bbi6op BOa nccnenoBaHus

JleueHune PKW

IlnarHocTtmka [lonepeyHoe nccnepoBaHue
CKPUHWHE [lonepeyHoe nccnepoBaHue
[1pOrHoO3 KoroptHoe nccnegoBaHue
IATMonorns, MakTopbl pUcKa KoropTHble nuccnenoBaHnda Unu

C/Ty4anm-KOHTPOJIb
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