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COBEPIIEHCTBOBAHUE OIIEHKHU
MPOJOJIZKUTEJIBHOCTUA XKNU3HU

ITPU AKTYAPUAJIIBHBIX PACUETAX
ITO TABJIMHAM JOXWUTHUA

HUU kaunuueckoi onkonoeuu

[lokasarens 5-meTHel (i-1eTHel) BBIKMBAEMOCTM — OCHOBHOIM
KpUTepuif oleHKH 3bHEKTUBHOCTY JieUeHUA OHKOMOTHYECKUX BOb-
HBIX, KaK [IpaBWIO, OnpeaeasieTcs no GakTUUECKUM JaHHBIM, TO CTh
OCHOBBIBAETCH HA Pe3yJbTaTaX, OTHAICHHBIX OT OATH MPOBENCHUS
pacueToB B MpouLioe Ha S et u 6onee. [To3TOMY McUMCAsieMBli 110~
Ka3aTenb HE YYMTBIBACT U3MEHEHMI, NPOU3OINEAILIUX B JieyeOGHOM
Npolecce 3a 5-AeTHUH CPOK, M MOXET HENOCTATOUYHO TOYHO OTPa-
XaTbh pPeasibHOCTh., PaccuuTaTh S5-IETHIOK BBIKMBACMOCTb C YYETOM
BCEX UMEIOWNXCA JAHHBIX [103BOJISIIOT AKTYapHaIbHbBIE PACYETHl, KOT-
Jla MPOJOJIKUTENBHOCTD XXU3HU ONpPeNeNseTcs: Mo TabluLaAM J0XKH-
THSL, TO €CTb C YYETOM BEPOSITHOCTHOTO NOXUTHUS A0 5-JE€THETO CPpo-
Ka BBIOBLIBLINX OOJBLHBIX, a TaKXe HAOMIOOAEMbIX, HO elle He
AoxuBWHX 10 5 net [3, 7, 11]. K coxaneHuio, 3T METOALI HE MOIy-
YWIK pacripoctpaHenua B Poccun. [lpencrasasercs, uro BHeApeHue
pacyeToB ¢ YyUETOM NOXUTHS CAEPXKHUBAETCS UX METOLAUYECKUMHU He-
TOYHOCTSAMU, KOTOPBIE MPUBOASIT K UCKAXKEHUIO (B OCHOBHOM 34Bbl-
UICHHUIO) NOKa3aTeneil NPOAOIKUTENLHOCTH XU3HH. DTO 06YCNOBUIO
HENOBEpPUE K pe3yJibTaTaM aKTyapualdbHbIX pacuetoB [12]. Bo3nuk-
was nuckyccusa [8, 10, 12], kak v npexHue aHATUTHYECKHE TTYHIU-
Kaumnu [2, 9, 13, 14], xpoMe KOHCTAaTALIM KM HECOBEPIIEHCTRA TPAIHLIH-
OHHBIX aKTyapUalbHbLIX METOAMK, K COXANEHUIO, HE MPEMTOXUIN
MYTEN WX COBEPIICHCTBOBAH M.

B ¢BA3M ¢ 5THM Liebio JaHHO# paGOThl CTAJI0 NOBBILIEHUE TOYHOC-
TH (HAAEKHOCTH) aKTyapHATBHBIX PACYETOB. 3a1auy paboTh Mpeayc-
MaTpUBAIOT CONOCTAaBIEHUE PE3YABTATOB TPAAULIMOHHBIX BEIYHCICHUIL
1 APEATOXEHHOIO YCOBEPLUIEHCTBOBAHMUS, OLECHKY €ro MPUMEHEHUS
[PHU pasJuuHbIX BBIGOPKAX.

Marepuann n meToasl. CTaTUCTHUECKUE MATEPUANBI 15 AKTyapH-
ATBHBIX PACYETOB B3AThI U3 pador [, 7, 8]. PacueTnl BLINOMHEHH! 11O
OpeUTOXEHHON MeToaMKe [ 1], a Takxxe TpaauLMOHHBIMU METOJAM M 10~
CTPOeHMsT Tabmuu noxutus [3, 7, 1 1] wis conocrapnenus pe3yabTaToB.

IIpuMeHeHne NPeANOXEeHHO! METOOMKH NMOKA3aHO Ha-TIpUMepe
u3 25 nabnronenuit (tabu. 1). Yncno HabnioneHuit Ans akTyapHaib-
HOTO pacueTa B aHAIU3UPYEMOM IIPUMEpPE MOXET ObITb 3AMUCAHO
Kak: 3/9/25. D10 03HavaeT, UTO 3 YeNOBEKA NIEPEXUIN KOHTPOIbHBLIA
5-JIETHU# CPOK, 9 — BEPOSITHO, AOKHUBYT JI0 BTOFO CPOKA (CPEIU HHUX
TPOE BLIOBIBIIMX M3 HAOMIOACHUS U LIECTEPO HABIIONAEMbIX, HO HE
JOXUBLIMX JI0 5 NIET HA IHb OKOHYAHUS UCCEMIOBAHMUS), & TAKKE 00-
1ee YUCa0 HabmoneHui — 25.

B npemnoxeHHOI METOAMKE NOKA3ATENb i-TETHEH MPOLOIKUTE b-
HOCTH XH3HHM OTNPEHEIEH KaK OTHOLIEHUE CYMMbI NEPEXUBILUX i-1€T-
HHUt CPoK (.Sv) M yucia BRIGLIBIIMX U HAGMIOAaeMbIX (1 + W) KaK, Bepo-
ATHO, JNOXKHUBYUIMX [0 3TOTO CPOKA, YMHOXEHHOTO Ha BEPOATHOCTH
TAaKOro i-JIETHErO JOXHUTUS, K UMCHy HabmioaeHuit mccnenopanus (L
total). [«BrIOLIBIINE» U «HaOMOAAEMbIEe» (¢ + W) GOPMHUPYIOT YHCIO
Ha0MI0NEHNii C BEPOSITHOCTHBIMH CBEAEHUAMH O POAOIXUTEILHOCTH
KW3HHM, MHOTAA TAKXe HasbiBaeMoe «censored survival datax. ]

HauanbHele 3HAUEHHS TOMOBBIX (KYMYISTUBHBIX) [TOKA3ATENEH Bbl-
KupaeMocty (Pl, P2, ... Pi), a TakXe BEpOATHOCTEI NOKHUTUS [0 OKOH-~
HaHus BPEMEHHbBIX MHTepBanoB [p(0—1), p(1—2) ... p(i— i + 1)] onpe-
AE/ISI0TCS 10 UMEIOLIMMCA (PAKTUYECKUM AAHHBIM, a MOC/EAYIoUIHe
HMHTEPBATbLHbIC TOKA3ATENIN BEIXKMBAEMOCTH YTOUHSIIOTCS ITPU IIPOBEIE-
HHH UTEPATUBHbIX BLIYUCICHHUI B CUCTEME IBYX YPAaBHEHMIA:
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The 5-year (i-year) survival, the principal criterion of cancer treatment
efficacy, is as a rule determined by actual data, i.e. by results dated 5 or more
years back from the date of calculation. The calculated rate fails to take into
account the changes occurring in the treatment process during the 5-year
period and therefore to reflect the real situation. Actuarial survival estima-
tion is a useful approach involving determination of life span by life-tables,
i.e. providing allowance for cases lost to follow-up (untraced) or withdrawn
alive [3,7,11]. Unfortunately these methods are not very popular in Russia
due to lack of accuracy which leads to distortion (mainly overestimation) of
life span. Consequently, confidence in the life-table method has waned:
“Actuarial survival estimates, can we trust them?” [12]. Unfortunately the
discussion in the literature [8,10,12] as well as previous publications
[2,9,13,14] failed to improve accuracy of this approach.

The purpose of this study was to increase precision (reliability) of the
actuarial estimates. The study involved comparison of conventional
calculation techniques and the proposed method as to efficacy in differ-
ent groups of patients.

Materials and Methods. Statistical data for actuarial estimates were
taken from [1,7,8]. Calculations made by the proposed method [1] were
compared with those by conventional life-table techniques [3,7,11].

Consider a sample of 25 cases to illustrate the proposed method
(table 1). The condensed data format for 5-year actuarial survival esti-
mates in this example is 3/9/25 which means that 3 patients survived 5
years, 9 patients with probabilistic life span may have survived 5 vears as
they were lost to follow-up (3) or were withdrawn alive (6) and a total of
25 patients were entered into the study.

The proposed modification defines the i-year cumulative survival
rate as the ratio of the sum of the i-year survivors (Sv) plus the number
of those who may survive till the end of the ith year (untraced and with-
drawn alive; u+w) multiplied by the probability of such survival, and the
number of cases at the start of the study (L total). (The untraced and the
withdrawn alive (u+w) make up a group of cases with expected proba-
bilistic life span data, sometimes referred to as ‘censored survival data’).

Initial survival rates (P1, P2, ..., Pi) and survival rates for intervals
analyzed [p(0-1), p(1-2), ..., p(i-i+1))] may be determined {rom avail-
able actual data while survival rates at subsequent intervals are verified
by iterations for a system of two equations:

i i
Pi=[Svi+ X(u+ w) Il pk] / L (total);
j=1lk=1

i—1
pi=Pi /Tl pk,
k=1

where Pis the cumulative i-year survival and piis the survival at indi-
vidual intervals, Sv is the number of survivors, u+w is the sum of
patients untraced and withdrawn alive, L(total) is the total number of
patients entered in the study.

The l-year survival is determined as

PL= Syl + [utw (0-1) - p(0-1)} / L(total)
p(0-1) = P1/P0,
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Tabnuua 1

Table 1

MpeacTasneHne AaHHLIX ANS aKTyapranibHbIX PaCHETOB B CTATMCTUNECKOM NPUMEDE W MO MaTepranam KMHUMECKIX OHKONIOTMYeCKuX uccnenosaqui [1, 7, 8]
Data used in actuarial survival estimation (a statistical case and clinical findings [1 ,7,81)

[aHHble ANA aKTyapuanbHbix pacyetos (0Go3Havenus no S. Cutler, F. Ederer [7])
CraTUCTUYECKUiA npumep, C. M. Bonkog [1]. S. Cutler, F. Ederer [7]. T. R. DeMeester u coasrt. [8].
runoTeTudeckue AaHHble Peaynbrarbl onepauui [aHHble 0 BbDKUBaeMoCTH Pe3ynbTaTbl pe3ekuui npu
loaw: 1970—1990 rr. no NOBOAY paKa Nerkoro 60/1bHBIX «/IOKANIN30BaHHbIM» KapaunoasodareanbHOM pake,
XKN3HK #a 31.12.90 (paTa B 1960—1975rr. PaKOM MOYKU B TEYeHUe BbINONHEHHbIX B 1980—1986 rT.
OKOHYaHUgA CpoKa [aTa okOH4YaHuUs cpoka 1946—1951 rr., npocneXeHHbIX JaTa OKOHYaHUA CpoKa
UccnenoBaHus) uccnepoBanua 31.12.75 no 31.12.51 ncecneposaHus 31.12.86
L d u w L d u w L d u w L d u w
0—1 25 8 1 2 190 62 1 9 126 47 4 15 13 3 0 1
1—2 14 2 1 1 118 35 0 6 60 5 6 11 9 1 0 3
2—3 10 1 1 1 77 16 0 3 38 2 0 15 5 1 0 0
3—4 7 0 0 1 58 10 1 2 21 2 2 7 4 0 0 0
4—5 6 2 0 1 45 5 0 7 10 0 0 6 4 0 0 3
5—6 3 33 4 1
L d u w L d u w L d u w L d u w
Statistical case, S.M.Volkov [1]. S.Cutler-F.Ederer [7]. T.R.DeMeester et al. [8].
Years hypothetical Results of surgery Survival data for patients with Analysis of resections of the
of life data of 1970-1990, for lung carcinoma localized kidney cancer, study lower esophagus and cardia
study closing during 1960-1975. term 1946-1951, patients performed during 1980-1986.
date Dec.31, 1990 Study closing date 31.12.75 followed till Dec.31,1951 Study closing date Dec.31, 1986
Follow-up and life-span data (definitions from S.Cutler-F.Ederer [7])

i i
Pi=[Svi+ Y(u+ wy 1 pk] / L (total);
j=lk=1

i—1
pi= Pi/ Tl pk,
k=1

rae P — KyMYJSITHBHBIA, 4 p — UHTEPBAJIBHBIN [10KA3aTENb BbIXUBAE-
MOCTH. SV — UHCJI0 BBDKMBIUUX, ¢ + W — YXCIO BBIGHIBLIMX U HAOJIO-
aeMBbIX, HO EL1E HE JOXUBIINX 10 OKOHYAHUS AHATTU3NPYEMOI0 UHTEP-
sana, L(total) — obree u1cI0 BKIIOUEHHBIX B HCCACIOBAHUE.

Tak, rokaszareib |-TeTHel BbIKHMBAEMOCTH OMPEIESsIETCs CIEAYIO-
KM 00pa3oM:

Pl = Svl + [u+ w(0—1) - p(0—1)] / L{total)
p(0—1) = P1/P0.

Mpy 3ToM BEPOSTHOCTL NOXMTHSL 0 OKOHYaHMst UHTepBana 0—I
onpeaensetca orHowenrem Pl/P0; ecrectBerHo, npu PO = 1. Beruuc-
JIEHMA MOXHO Havarth Mpu 3HaueHuu p(0—1) = 1, 1o ecTh pornyckas
BO3MOKHOCTb JOXUTHS A0 KOHHA aHAIU3HPYEMOTo MHTEpBajld BCEX
BBLIGBIBIIMX M HAGMI0A2EMBIX 601BHEIX. [Tpu 3ToM: Pl = (14+3)/25=0,68.
OnHAKO MoAydyeHHOe 3HauYeHUe Pl NEPeCUUTHIBAETCS B XOAC [1OCEAYIO-
X (MTEPATUBHBIX) BBIUMCICHUH, MPU KOTOPBIX BMECTO HAYAlbHOTO

where evidently PO=1. The calculations may be started with p(0-1)=1,
which assumes that the entire (u+w) group will survive the first year.
Thus, P1= (14+3)/25 = 0.68. Substituting this calculated value for the
initial p(0-1) yields P1=14+(3 - 0.68)/25 = 0.642. Repeating this proce-
dure gives Pl = [14+(3 - 0.642)]/25 = 0.637; and then (P1=[14+
(3 - 0.637)]/25 = 0.636). Since further iterations do not change the Pl
value [P1=14+(3 - 0.636)/25 = 0.636)], P! is determined as 0.636.

The survival rates for subsequent intervals are determined similarlyl.
Standard formulae can be used to calculate the mean error.

Calculation of P2 by the first modification of the method is made as
follows:

Sv24[u+w(0—1) p(0—1) p(1—2)]+ [u+w(1—2) p(1—=2)]

PQ:
L total ’

21
p(1—2)= Pl

P2 =10+[(3-0.636 - 0.857)+(2 - 0.857)]/25=0.534;
p(1—2)=0.534/0.636=0.840

P2 = 10+[(3 - 0.636 - 0.840)-+(2 - 0.840)]/25=0.531;
p(1—2)=0.531/0.636=0.835

P2=0.531 since
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3HA4YEHUsA BEPOSATHOCTU IOXKHMTHA 40 KOHLA UHTepBaia p(0—1) = | uc-
NOJb3yeTCA ero HoBoe 3Havenue: p(0—1) = P1/P0 = 0,68. Takum obpa-
soM: PL=[14+(3-0,68)]/25 = 0,642. TponoixeHne UTepaLnii NPUBO-
OUT K JajibHeHllieMy YTOYHEHHIO (YMEHBLICHHUIO) noKa3aTenci
BbIKUBaeMoctu. Pl = [14 + (3 - 0,642)]/25 = 0,637. Ilpu ouepenHom
nepepacyere (Pl = [14 + (3-0,637)]/25 = 0,636) 3HaueHue Pl He uame-
HSIET AATbHEHLMX Pe3y/NbTaToOB BBIUMUCIEHHUi. [TosTomMy Pl = 0,636
(1111 63,6%) COOTBETCTBYET YTOUHEHHOMY [TOKA3ATEM IO BEKUBAEMOCTH
[IEPBOTO AHATU3UPYEMOTO TOfIA.

ITokasarenu BeLKMBAEMOCTH NOCTENYIONINX NIET OMPEREISIIOTCS AHAIO-
ruaHO. CpenHas omnbKa PacCIUTBIBAETCS TI0 CTAHAAPTHLIM (hOPMYIaM.

BoiuuicneHne P2 10oKasaHo B CleAYIOLIEM pacyeTe:

SV2+[utw(0—1) p(0—1) p(1—=2)]+[urw(1-=2) p(1—2)|

L total (obuee uncio HaGAOACHU MCCTeA0BAHMS)

P2
p1=2)= 5/
P2=10+[(3 0,636 - 0,857)+(2 - 0,857)]/25=0,534;
»(1—2)=0,534/0,636=0,840

P2=10+[(3 - 0,636 - 0,840)+(2 - 0,840)]/25=0,53 1
p(1—2)=0,531/0,636=0,835

P2=0,531; Tax xax:

P2=10+[(3-0,636 - 0,835)+(2 - 0,835)/25=0,531:
p(1—2)=0,531/0,636=0,835.

Cnenyer OTMETHTD, 4TO BOIMOXEH MHOM BADUAHT PACUETOB, TIPH KO-
TOPOM BHAYaJIe He NPUHUMAETCSI BO BHUMAHUE BEPOATHOCTD NOXUTHSI
[0 OKOHYAHMS AHATM3UPYEMOTO BPEMEHHOIr0 WHTEPBAIa BbIOBIBILKX
U HabmmozaeMblX 60JIbHBIX (npy ToM p(0—1) = 0; Toraa: Pl = 14/25 =
0,560). OnHako npoBeseHHe HTEPALMI TTPUBOONT K BO3PACTaHUIO IO~
Kazartesist BbKUBaeMoCTd 10 Pl = 0,636 (unu 63,6%). [NepBLlii BapuaHT
pacyeToB OoJliee HaleXeH, OCOBEHHO NIPH MAJIOM YVC/IE HABMIOAEH M.

Kak M3BECTHO, CTPYKTYpa BLIGOPKM B 3HAUNTEIBHOMN Mepe BIUSIET Ha
TIPOBENIEHNE U PE3Y/IBTATHI aKTyapHa/bHBIX pacyeToB. [103ToMy mpemwio-
JKEHHAsl METOLMKA anpodMpoBaHa Ha Matepuanax pabor [1, 7, 8] (cM.
Tab1. 1) B IpyNnax ¢ BHIPAXKEHHBIMH PAATHUMSAME [0 YHCITY HABMIONEHHA,
COOTHOLLCHHUIO (PAKTHYECKIX U BEPOSITHOCTHBIX A&HHBIX O BEDKHBACMOCTH,
ATAKXKE MO NPOCIEKEHHOCTH GONIBHBIX 10 KOHTPOIBHOTO 5-JIETHETO CPOKA.

Tak, B pabote C. M. Bonkoga [1] ananusupyemas rpynna (33/29/190)
XapaxkTepusyercsl 3HaduTebHON (33; 17,4%) Npoc/iexXeHHOCTBIO O
5-JIETHETO CPOKA, CPABHUTENLHO HEGONMLINOH (29; 15,2%) noneii Beposr-
HOCTHBIX IAHHBIX, IOCTATOMHBIM YUCIIOM HabioneHuit. Hanpotus, 8 pa-
Gore T. R. DeMeester u coasT. [8] rpymnna HaGMIOASHUI MATOYKCIEHA
(1/7/13), ee ommuaer Hemoctatounasi (1; 7,7%) IpOCAEKEHHOCTb U 3HA-
untenbHast (7; 53,8%) nons peposiTHOCTHBIX anHbIX. HakoHew, B pabo-
Te S. Culter, F. Ederer [7] paccmoTpena BbIGopKa, NpENCTaRAIOMWIAS Ha-
MOONBIIMA MHTEPeC ISt MpPOBEAEHMS AKTYAPUANbHBLIX PACUETOB,
TTOCKOJIBKY B HEH NPEACTABACHO JOCTATOYHOE YMCAO HAGIOAEHUH
(4/66/126) npu HeGONBIION (4; 3,2%) NPOCAEKEHHOCTH 10 KOHTPOIBHO-
IO CPOKa M 3HAYMTENLHOU (60; 52,4%) 1011 BEPOSTHOCTHBIX JAHHBIX.

Pesynprathi. [Toxaszarenn 1—5-neTHeit BbIXUBAEMOCTH IS CTATHC-
THYECKOTrO NpUMepa U JaHHeie pabot [1, 7, 8], paccuntaHHbIE B COOT-
BETCTBUHU C [IPEINIOKEHHON METOAUKOM, 4 TAKXE TPANULUOHHBIMU Me-
TOAAaMU, npeicTaBieHbl B Tabn. 2*. Pe3ynbTaThl aKTyapuasbHBIX

P2=10+[(3-0.636 - 0.835)+(2 - 0.835)/25=0.531;
p(1—2)=0.531/0.636=0.835.

Interestingly, that the survival rate P1 may also be defined as the
ratio of the number of survivors (Sv) to the number of patients at the
start of the study (L total), the lost and the withdrawn alive being for-
mally excluded from the calculation, i.c. p(0-1)=0 and then P1 = 14/25
=10.560. Nevertheless, the contribution of the («+w) group into the sur-
vival rate is taken into consideration with subsequent iterations which
increases the P1 value to 0.636 (or 63.8%). The first approach is howev-
er more reliable especially for small groups of cases.

As known, sample composition is of much importance both for pro-
cedure and results of actuarial calculations. Therefore the proposed
method was used to analyze published data [1,7,8] (see table 1) for
groups with marked differences in sample size, proportion of cases with
censored information and proportion of 5-year survivors.

In the previous study [1] we analyzed a sufficiently big group
(33/29/190) with a substantial percentage (33; 17.4%) of patients traced up
to 5 years and a comparatively small percentage (29; 15.2%) having cen-
sored survival information. In contrast, an extremely small number of cases
(1/7/13) was analyzed in [8] with a minimal proportion (1; 7.7%) of 5-year
survivors and a large (7; 53.8%) proportion of cases with censored data.
S.Cutler and F.Ederer [7] presented a standard series for actuarial survival
calculations. The group they studied was sufficiently large (4/66/126), had
asmall proportion (4; 3.2%) of S5-year survivors and a significant proportion
(66, 52.4%) of cases with censored survival information.

Results. Comparison of the 1 to 5 year survival rates calculated by the
modified and conventional life-table methods is shown in table 2*. The
actuarial estimates are also assessed for reliability by specific criteria.

These criteria may be derived from survival rate calculations basing
on life-tables as proposed by A.B.Hill [5] which sum up actual survival
rates throughout the study. In addition the survival rates calculated on
the assumption that the lost and the withdrawn alive (censored) cither
all survived (maximum) or all died (minimum) may be used as control.
The mean of the maximum and minimum values may also be used to
evaluate actuarial calculation reliability.

Besides, the actuarial survival rates may be compared it possible with
actual data by the end of the 5-year follow-up as well as with the pub-
lished data.

The reliability assessment (see table 2) demonstrated that the
Merkov method [3] demonstrated an underestimation trend while the
Cutler-Ederer [7] and the Kaplan-Meier [11] tended to overestimate
the survival. The proposed modification provided results that were
higher than the Merkov underestimates but lower than the Cutler-
Ederer and the Kaplan-Meier overestimates. This is evidence of better
reliability of the proposed method.

Of much importance is assessment of the proposed actuarial modi-
fication and routine calculations [3,7,11] with respect to sample size,
proportion of censored cases and proportion of cases traced throughout
the control (5-year) term. There was no considerable difference
between actuarial survival rates calculated by data from [1,8] with
respect to method used, however, statistical analysis of the hypothetical
case and data from [7] resulted in somewhat different values, though the
difference failed to reach statistical significance.

The following considerations may account for similar survival esti-
mates determined by data from [1,8] irrespective of method applied. On
the one hand, the group of patients undergoing surgery for lung carci-
noma (33/29/190) was large enough, had a small proportion of cases
with censored information and a substantial number of 5-year survivors.

* Crenyer ormetuth, w10 McTon E. L. Kaplan, P. Meter [11] (Product — Limit (PL) — Estimate) H3BECTEH B HECKOALKIX ABTOPCKHX MOAM(BUKALMAX, PABIHUACMBIX [10 CPOKAM BPEMCHHBIX HHTEP-
BIOB (MOMEHTOB) 1160 MO MPMMEHEHNIO «CKOPPEKTHPoBanHoTo»> (Adjusted — Observed |A/2] PL — Estimate) moKasaTe/ist NP y4CTe HAHHBIX O BEIGLIBLIMX W HAGNIOAAEMBIX GOMBIbIX. (Hoonpe-
aenctmo E. L. Kaplan, P. Meier: & = &+ w.) PesyastaThl pacieTos 1o stum MOAMMHKALMSM IpUBEAEHDI B Tab1. 2. CONOCTABNEHMS! MOKABATCIE ! BHIKMBAEMOCTI AKTYapPHANLHBIX MCTOAOB BHIMOS-
HCHDE € «aKTYapHATLHBIM TOXKACCTROM> MeTona E. L. Kaplan, P. Meier (<Actuarial Approximation of PL — Estimate»).

*, It should be noted that there are several modifications of the E.Kaplan-P.Meier (Product-Limit (PL) - Estimate) method [11]. They differ by length of intervals analyzed (moments) or by the use of
the ‘adjusted-observed’ (/2] criterion (A=u+w, by Kaplan-Meier definition). Results obtained with these modifications are presented in table 2, though PL-Estimate Actuarial Approximation data

are uscd for comparison.
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Tabnuuya 2

Table 2

Moka3zaTenu 5-netHeil BLDKMBAEMOCTY C YHETOM JIOXKUTUS, PACCHATAHHbIE TPAAULMOHHBIMU aKTyapuafibHBIMU METOAAMU U B COOTBETCTBUM C MPeLJIOKEHHON
moaudukaumein no maTepmManaM CTaTUCTUNECKOrO NPUMepa 1 KITMHAYECKUX OHKONTIOTMYECKUX uccnegobanui [1, 7, 8]
Five-year actuarial survival rates calculated by conventional and the proposed life-table methods basing on a statistical case and clinical findings [1,7,8]

MNokazaTenn 5-neTHeil BLIXUBAEMOCTU C YHETOM A0XUTUSR, %
Cratuctuyeckunin | C. M. Bonkos [1]; S. Cutler, T. R. DeMeester
MeToabl akTyapuansHeix pacueros npumep 33/29/190 F. Ederer [7]; u coasT. [8];
u3 3/9/25 Habnioaexni 4/66/126 1/7/13
Habnogenunia HabnoaeHnin HabnoaeHnit
MeTtog A. M. Mepkosa [3] 241+119 20,6 +3,3 36,157 48,5+ 15,4
A.M.Merkov’s method
MeTtog S. Cutler, F. Ederer [7] 31,9+12,5 26,1 +3,5 44,2+ 6,0 52,7 £16,2
S.Cutler-F-Ederer’s method [7]
MeTtopn E. L. Kaplan, P. Meier [11],
B TPEX aBTOPCKNX MOANDUKAUMNNAX:
E.Kaplan-P.Meier’s method [11]:
1. PL — Estimate’ Actuarial Approximation 35,0+£12,3 27,6 +3,6 49,3+55 54,7+ 16,1
2. Adjusted — Observed [ /2] PL — Estimate 33,1122 26,4£3,4 443+50 52,9+15,6
3. Product — Limit (PL) — Estimate 31,6+ 12,0
Moaundukauns aktyapuansHoro Metoga [1]: (pacyeTsl
Ha ocHoBe (PaKTUYECKMX AAHHBIX C YHETOM BEPOATHOCTH
[0XUTUA A0 5 NeT HabNIoAaeMbIX U BbiObIBLLINX BO/bHbIX) 279+9,2 25,1 +3,2 37,5+£43 50,2+14,4
The proposed actuarial modification [1]: (calculations
based on actual data taking into account 5-year survival
of patients lost to follow-up and withdrawn alive)
Cymma AaHHbIX O MPOAOMKUTENLHOCTM Xu3Hn no A. B. Hill [5] 21,4114 - 44,4 + 17,5 -
The sum of available survival rates according to A.B.Hill [5]
MUHUMAanbHbIE U MakCUMa/IbHbIE NOKA3aTenu,
BO3MOXHbIE B CNy4ae CMePTU UK AOXUTUSA BCEX
Habnoaaemobtx v BbIOLIBLLINX BONbHBIX 12,0—48,0% 17,4—32,6 3,2—55,6 7,7—61,5
Minimal and maximal rates, assuming all the lost and the
withdrawn died or survived
CpeaHuii nokasaTenb BbXKMBAEMOCTN MEXay
MUHUMaIbHBIM 1 MakCUMasibHbIM 3Ha4YeHUEM 30,0 25,0 29,4 34,6
Expected mean survival rates calculated as the
average of the minimal and maximal rates
MokasaTens 5-neTHel BbKMBAEMOCTI, PACCHUTAHHLIN
no GakTN4eckUM AaHHbIM, - 50/190 HaHHble JaHHble
yepes 5 neT nocsie OKOHYaHUs UCCneaoBaHus - 26,3+3,2 HEN3BECTHbI HEN3BECTHbI
5-year survival rates based on factual data obtained at 5
years after the closing date of the study Data unknown Data unknown
Statistical S.M.Volkov [1]; S.Cutler- T.R.DeMeester
3/9/25 cases 33/29/190 cases F.Ederer [7]; et al. [8];
Actuarial or life-table methods 4/66/126 cases 1/7/13 cases
Data used to calculate 5-year actuarial survival (%)

pacyeToB OONOMHEHBI KPUTEPUAMH OUCHKU MX HAJCKHOCTH B TUIAHE

COOTBECTCTBHA HCTUHHBIM, cbaKTI/I‘-lCCKI/IM JaHHBIM.

TakuMu KpUTEPUSIMH MOTYT ObITh [MOKA3ATENH, UCUUCIEHHBIE 110
TabaMuaM JOXUTHUS, TpetoxkeHHbIM A. B. Hill [5], B KoTOpBIX, KaK 13-
BECTHO, CYMMUDYIOTCS (DaKTHUYECKHE CBEACHMWSI O BBIKMBAEMOCTH 3a
BECh CPOK UccaeaoBanusi. KpoMe TOro, B KauecTBe KOHTPOJSE MOryT
OBITH NIPUHATHI U BO3MOXHEIE MTOKA3ATEH MPOJOKUTENBHOCTH KH3-
HU — HaWO0OJbLIUE, OTIPEALTSIEMbIC B CTYUAE AOKUTUS 10 KOHTPOJILHO-
ro CpoKa BCEH rpynnbl HAOMIOHACMbIX U BhIOBIBHINX, 4 TAK)KE HAUMEH b-
iue, BO3MOXKHBIE B CAy4yae, €CJU OBl HUKTO M3 Habai0HaeMbIX
M BHIOBLIBUIMX HE JOXWI [0 KOHTPOJBHOro Cpoka. OQueBHIHO, YTO

This rendered the calculations to be close to the actual rates. For
instance, in the example from [1] the 5-year actuarial survival was 24.5
t0 27.6%, i.e. within the assumed limits of 17.4-32.6% (mean 25%). The
actual survival was 50/190 (26.3+3.2%) which added to reliability of the
actuarial calculations (see table 2). Of note, the life-table calculations in
the given group of patients were in agreement with statistical data for
lung cancer in the eighties when one of four patients undergoing radical
surgery for lung cancer survived 5 years and was considered cured [4].
On the other hand, choice of actuarial method made little difference for
groups consisting of few patients, having a substantial proportion of
cases with only censored information available and a small proportion
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Ob63oprovte cmamvu

CpelHME BEIHYMHBl HAUGONbIIMX U HAMMEHbBLINX IOKA3ATENEH BbIKY-
BAEMOCTH SIBJSIIOTCS €11C OJHUM KPUTEPUEM JJIST OLICHKH HaIeKHOCTH
aKTyapUaJbHBIX PaCUeTOB.

Kpome Toro, akryapuanbHbIEe NMOKA3aTEIM BbIXKUBAEMOCTH MOTYT
OBITh COTIOCTABAEHDI, IPU HATMUYMHU TAKOU BO3MOXHOCTH, ¢ (hakTHyeC-
KMMHW [JaHHBIMM, TOJYYEHHBLIMH B QHAJIU3UPYEMOWH TIpyrne crycTs
5-7IETHUIA CPOK, a TAKXKe C JAaHHBIMU JIUTEPATYPHI.

OueHKa pesynsTaToB, MPENCTABACHHAs B TaG/A. 2, BBISIBUIA TEHAEH-
LIMIO K MX 3AHVKEHHIO P pacuetax no A. M. Mepkosy {3] u, HanpoTus,
K 3aBbilieHIo npu pacuerax no S. Cutler, F. Ederer [7] n E. L. Kaplan,
P. Meier [11]. [1px 5TOM npemioxkEeHHOE YCOBEPLUIEHCTBOBAHME AKTYd-
PHAJIBHOTO MeTOoAAa 00eCrneunsio NojydeHHe pe3y/nbTaToB, KOTOpbie
OKA34IUCDh BBILIIE 3AHUXKEHHBIX Nokazarenei no A. M. MepkoBy, HO Hu-
Ke 3aBbllIEHHBIX Mokazarteneid o S. Cutler, F. Ederer u E. L. Kaplan,
P. Meier. 310, 6eCCNOPHO, CBUMAETENBLCTBYET B MONb3Y 60JIEe BbICOKOM
HAIEXHOCTH MPEITOXEHHON METOMUKH.

Ocoboe 3HAUCHME HMMEET OLEHKA PEe3Y/bTATOB TPELTOXEHHOTO YCO-
BEPLUEHCTBOBAHMS aKTYapUAILHOTO METOAA W TPAAMLMOHHBIX PacueToB
{3, 7, 11] nmpw pa3znuuHoil CTPYKTYpe BLIGOPKU, TO €CTh B 3aBUCHMOCTH OT
qpcaa HaOMAEHUH, COOTHOWEHUS (haKTHUYECKHX U BePOATHOCTHBIX
(«censored») AaHHBIX O APOAOJIKUTEIBHOCTH KH3HU, & TAKXKE OT Npocie-
JKEHHOCTU OOJIBHBIX A0 KOHTPOIBLHOrO (5-neTHero) cpoka. Kak okasanoch,
MOKA3aTENN BBDKHBAEMOCTH TMPAKTHUYCCKH HE OTIHMYATUCH MPH aKTyapy-
TBHBIX pacyeTax Mo Marepuanam psiga pador [1, 8}, Ho ripu obpaboTke cra-
TUCTUUECKOTO MPUMEPA U IAHHbIX NYOIUKAUME {7] OTMeUeHbl CYLIECTBEH-
HbIE PA3JIMUUS, XOTSl M HE JOCTUTILIHE CTATHCTUUYECKOM OCTOBEPHOCTH.

OTCYTCTBHE Pa3/UMHMI PE3YIBTATOB AKTYapUANBLHBIX METOLOB NpH
obpaborke marepuanon [ |, 8] o6bsICHSAETCS TEM, UTO, C OAHON CTOPOHHI,
NpKY YAOBJIETBOPUTENBHON TIPOCAEXKEHHOCTH, CPABHUTENLHO HEGOIb-
HI0i 10J1€ BEPOSTHOCTHBIX AAHHBIX M T1PK AOCTATOYHOM YUCIE HADTIO-
neHnit (33/29/190 oneprpoBaHHBIX GOJIbHBIX PAKOM JIETKOT0) AKTyapH -
AJIbHBIE PACYETbl OKA3aJdMCh NPUOIMKEHHBIMH K BBIYUCAEHUSIM TI0
thaktuyeckum naHHbIM. [Toatomy B pabore C. M. Bonkosa [1] 5-net-
Hsis aKTyapHallbHast BbIXKMBAEMOCTh coctasuna 24,5—-27,6%, To ecThb
OCTABANACL B IIpelenax BO3MOXHBIX 3HaueHWUl 17,4—32,6% u npu
cpelHeM 3HaueHuU 25%. Kak okaszanoch, MOKa3areib 5-1eTHEH BbIKM-
BAEMOCTH MO (AKTUUECKUM HaHHBIM coctasun 50/190 (26,3 + 3,2%)
W NOATBEPAM/ PE3YbTaThl AKTYAPUAIBHBIX PACYETOB (CM. Tabn. 2).
CnieniyeT OTMETHTb, YTO BBIMHCICHHMST 110 TAONMLAM JOXUTHS B JAHHOM
BLIOOPKE COrNacyloTCst CO CTATHCTUKOU BbIXHMBAEMOCTH NIPM paKe Jier-
koro B 80-X romax, KOraa OoHMH U3 YETHIPEX PAIMKATLHO OTIEPUPOBAH-
HBIX MEPeXUBAN 5-NeTHHUI CPOK U MOT CUMTATBLCS M3NEUeHHbIM [4].
C npyroii CTOPOHBI, MPU HEBOJBLION MPOCIEKEHHOCTH, 3HAUUTENBHON
JIo/1e BEPOATHOCTHBIX AAHHBIX, HO MAJAOM UHC/IC HAGMIOACHUI BLIOOP
aKTyapHaabHOTO METONA TAKIKE HE OKA3AM BIUSTHUS HA PE3YBTATHI, [10-
CKOJIbKY TaKasi CTPYKTypa BbIOOPKH HE [O3BOJISIET BLISIBUTL Pa3iuums,
OOYC/IOBIEHHbBIE METOUKOM yueTa BLIOBIBIIMX U HADIIOAAEMBIX BOJIb-
HBIX B TAOMMLAX LOXKUTHSI, MPEXIE BCEro U3-3a MaJoro Yucaa Hablo-
neHunit. [MpumepoM Moxer cayxuTh padora T. R. DeMeester 1 coarr.
[8], B kKoTOPOIt Npoananu3upoBaHa rpynna u3 1/7/13 onepupoBaHHBIX
M0 NOBOJY KapANH0330(areanbHOro paka. AKTyapHanbHbIE MOKA3aTENN
5-NeTHeit BBKUBAEMOCTH, HCUMC/IEHHBIE 110 BEPOATHOCTHDLIM AaHHBIM
0 BO3MOXHOM OOXMTHU Y 7 (53,8%) n3 {3 GOAbHBIX JAHHOI IPYIIbI,
cocraBunn 48,5—54,7%. (Kpome TOro, 3TH pe3yasTaThl MpeacTaB/IsgIOT-
Csi SIBHO 3aBBILIEHHBIMU, MPHHUMAsI BO BHUMAHKE BO3MOXHbIE [TOKA3a-
Tenn 7,7—61,5% npu cpenHem 3HaueHU U 34,6%. 3aBbIlIEHUE NONYUYEH-
HBIX PE3YAbTATOB B AAHHOW BLIOOPKE KOCBEHHO MOATBEPXKIAET UX
COMNOCTABEHNE ¢ AAHHBIMM CTATUCTUKM: S-TICTHSISt BRKMBAEMOCTb [1PU
XUPYPTUYECKOM JIEUEHUM OONBHBIX Kapauos3odareaibHbIM PaKOM
B 80-x rogax coorserctsoBana 30% [15].)

Pasnuuus B pe3yabTaTax 4KTyapHanibHbIX METOLOB NPOSIBUIUCE TPEK-
JIe BCEro MpH 3HAYUTEALHON A0JE BEPOATHOCTHBIX JAHHBIX M AOCTATOY-
HOM uucie nabmoaeHuid. ITpumepom Moxer GbiTh BeIGOpka S. Cutler,
F. Ederer [7], B koropoit rpynna u3z 4/66/126 6OMbHBEIX «TOKATU30BAH-
HBIM» DAKOM TOUYKM (daHHble 1946—195] rr.) xapaktepusyercss MUHH-
ManbHOH (4; 3,2%) NMpOCIeXeHHOCTBIO, CYILECTBEHHOM (66; 52,4%) no-
Jiel BEpOSTHOCTHBIX JAHHBIX, TOCTATOUH bIM YHCIOM HaOMIOOEHUI.
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of survivors. For instance, a group of 1/7/13 patients undergoing
surgery for cancer of the esophagus and cardia was analyzed in [8].
Actuarial calculation basing on censored data for 7 (53.8%) of the total
of 13 patients gave a S-year survival 48.5-54.7% (which in addition was
an apparent underestimation since possible survival range was 7.7 to
61.5%, mean 34.6%. This overestimation was confirmed by formal
statistics: the S-year survival after surgery for cancer of esophagus and
cardia in the nineties was 30% [ 15]).

Differences in actuarial results became apparent only in groups with
a sufficient proportion of censored information and a large total num-
ber of patients. A good example is presented in |7] which analyzes a
group of 4/66/126 patients with localized kidney carcinoma (data of
1946-19571). This group had a minimal number of survivors (4, 3.2%), a
considerable (66, 52.4%) censored information proportion and a suffi-
cient total number of cases.

The calculated 5-year survival was 36.1% to 49.3% and ftell within
the possible limits 3.2-55.6%, mean 29.4%. Unfortunately we failed to
find criteria for comparison of the actuarial and factual data in the liter-
ature since the S-year survival in renal carcinoma at that time ranged
within 25 to 48% {6].

The differences in actuarial calculations mentioned in [7] as well as
discovered in the statistical case demonstrate that the most rcliable
method should be used under the above-mentioned conditions, i.e. a
possible survival range 36.0% to 52.4%, any (greater than 3.2%) per-
centage of 5-year survivors and a sufficient sample size.

The conclusion may be made that the proposed modification pro-
vides a better reliability of calculations for most actuarial populations as
compared with the conventiona! methods since it is associated with a
lower risk of under- or overestimation of results.

Discussion. ‘Analysis of actuarial principles for censored data man-
agement may provide explanation of the differences in the calculated
rates and prove advantages of the proposed modification.

As known calculations in [3,7] besides the number of patients at the
start of the interval (L) involve an ‘effective’ (calculated) sample size
(L"), and survival rates at individual intervals are calculated in rclation
to this number. On determining L’ (see below) calculation of death rate
g=d/L’ and survival (as the difference between the unit and the death

rate) p=1-q is made. The cumulative /-year survival P is the product of

the rates at individual intervals P=pl - p2 - ... pN.

A.M.Merkov [3] defines the eftective number of patients L™ as the
mean of the initial and final numbers of the patients: L’ = {L+[L-
(d+ut+w)]}/2. It should be noted that the use of mean values may lead
to underestimation and calculations by this method in groups with
increased lethality become impossible if the number of deaths is higher
than the effective number of patients. Evidently, if 4>, calculation of
por g is impracticable.

S.Cutler-F.Ederer [ 7] define L’ as the difference between the num-
ber of cases at the start of the interval and the half-sum of the untraced
and withdrawn alive during the interval, i.e. L’=L-(u+w)/2. In other
words, half of the lost to follow-up and of the withdrawn alive are
excluded from calculations and the other half is taken for the effective
sample size. [t is assumed therefore that 1/2 of the lost and the with-
drawn alive survive till the end of the interval. It is this assumption that
accounts for the above-mentioned overestimation trend.

Calculations according to Kaplan-Meier method [11] involve the
number of cases at the start and at the end of the interval [(Li) and
L{; +1)]. Survival at individual intervals is determined by formula
p=L(i+1)/Liand the cumulative survival as the product of survival rates
at individual intervals or moments, i.e. P=p1 - p2 - ... pN. The number
of patients at the end of the interval is the initial number of cases minus
the number of deaths, i.e. L(+1)=Li-c, where o=d. In other words, it
is assumed that all the lost and the withdrawn alive survive the interval.
This assumption evidently leads to a still greater overestimation than the
Cutler-Ederer hypothesis [7] of the 50% survival of the lost to follow-up

“and the withdrawn alive.

As the proposed modification is based on the use of actual data only,
and the survival probability is calculated by an accurate statistical procedure
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[pu 3TOM noKasarensb S-IeTHEH BLXMBAEMOCTH COCTaBUA OT 36,1
10 49,3%. ocTaBasich B NPeAenaX BO3MOXHBIX 3HadeHuit 3,2—55,6%
(ipu cpeaHem 29,4%). CotiocTaBneHUE ¢ JAHHBIMU JUTEPATyphl He
FI03BOJIMIIO OLIEHHTHL COOTBETCTBUE AKTYapUATBHOTO MoKaszaTens (ak-
THYECKHM JAHHBIM: [TPY OTIYXOJISIX TOYKH S-JIETHSIST BBIKMBAEMOCTD 10
CTATHCTUKE TEX JIET COCTaBaANa oT 25 no 48% [6].

BMecTe ¢ TeM OTMEUEHHBIE Pa3/MuMs Pe3YJILTATOB aKTyapHUabHbIX
pacueToB B YKa3aHHOU Bbille padote [7], a TakxkKe B CTATUCTHYECKOM
npuMepe o6yCI0BAMBAIOT HEOBXONMMOCTh ONpeENeeHHs Hanboiee Ha-
JIEKHOU METOAMKU TPU MoAoOHbIX BbIGOPKAX, a UMeHHO nipu 36,0—
52,4% BepOSITHOCTHBIX JAHHBIX (Y KAXIOro TPETHEr0 — BTOPOro 60.1b-
HOTO) U MPOCAEXEHHOCTH A0 5-JETHETO cpoka B JwoboMm (oT 3,2%)
ypcsie HABMONEHH, 4 TAKKE P JOCTATOYHOM 00beMe BLIOOPKHU.

MOXKHO YTBEPXAATb, YTO NMPUMEHEHUE TPEAJOKEHHOR METOOUKU
B M10100HBIX BLIOOPKAX, XapaKTEPHBIX VTSI BBIYUCJICHUI B TAOAMLAX 10~
KUTUS, Bojlee TIPEANIOYTUTENBHO MO CPABHEHUIO € TPAJULIMOHHBIMU
METOAAMH, TOCKOJBbKY COMNPSIKEHO ¢ HAMMEHBIIUM PUCKOM 3aBhlile-
HUS WM 3aHUXKEHMUSI PE3YIBTATOB.

Obcyxnenne. OOBSICHEHUE Pa3IMuUMi MOJNYUYEHHBIX PE3y/IbTaTOB,
TaK K¢ KaK 1 IPEHMYIIECTB NpejiaraeMoi MoTudUKALUK, BO3MOXHO
Mpeskne BCero TMpu aHAIKW3e METOAMYECKMX MPUHUMIIOB aKTyapualb-
HBIX PACYETOB.

Kak uzBecrso, pacuetsl [3, 7] NpeANONaraioT B 0MOAHEHUE K YUCTY
HaGmoneHuit L-BpeMEHHOrO WHTEPBAIa ONpPEAENEHIe «IeHCTBUTENb-
HOrO» (MU pacyeTHOTO) Yucia HabmoaeHuil L', 1o OTHOILEHHUIO K KO-
TOPOMY TIPOBOIMTCS ONPEIS/ISHUE ITOKA3aTeNsl BBKMBAEMOCTH Ha aHa-
ausupyemoM uHTepsane. Ilocne onpemenenust L’ (cM. HUXe)
BBIYMCIISAETCS MTOKA3aTelb CMEPTHOCTH (MM [10KA3aTeNb JIETATBHOCTH)
g: g=d/L’, a 3aTeM BeJMuUMHA, COOTBETCTBYIOIIAsl PA3HOCTH LEJIOTO
M CMEPTHOCTH (JIETAJIbHOCTH) — MOKA3aTeNb BBDKMBAEMOCTH p: p=1—g.
KymynsatuBHBI# (i-1€THUI) TI0KA3aTeNb BBIXMBAEMOCTH P COOTBETCTBY-
eT MPOU3REICHUIO MHTEPBATBHBIX TOKazareneit: P=pl - p2 - ... pN.

[Tpu pacuerax no A. M. Mepkosy {3], «1eHCTBUTEIBHOE YUCIO Ha-
omoneHui» (L) onpenensiercss cpegHed BEIMUMHON MEXIY UUCITOM
BOMBHBIX B HAYAJIE ¥ B KOHLIE aHANM3UpyeMoro uHTepBana: L’ = {L+[L—
(d + u+w)]}/2. Crenyer OTMETUTD, YTO MCTIONB30BAHME CPEAHMX ITOKA3a-
TeNieil CONPSIKEHO ¢ 3aHUKEHUEM PE3YJILTATOB, a [IPUMEHEHHE 3TOI Me-
TOOMKH B PPYNTIAX, XapaKTepU3yeMbiX 3HAUUTENBHON IETATLHOCTBIO, MO-
JKET 0KAa3aTbCsl HEBO3MOXHBIM KM3-3a TMPEBBILIEHUS] UUCIA JIETAIBHBIX
WUCXOOB Hal «IEHCTBUTEIBHBIM UNCIOM HaboaeHuit». OueBuIHO, UTO
B Cclyvae, ecan o > L) onpenefieHue rnokasareeil ¢ U p HEBBINOTHUMO.

[To S. Cutler, F. Ederer [7], moka3arens (L’) onpeaensiercsi pa3Ho-
CTBIO MEXIY YMCIOM HaOMIONCHHWH B HaYaJle AHAJU3UPYEMOTO UHTEp-
Baja U MOJYCYMMOIi BBIOBIBINUX W HE JIOXKUBILHUX 4O €r0 OKOHYAHUS:
L’ =L~ (u+ w)/2. UHbIMU C10BAMH, OJOBUHA OT YMCJIA BbIOBIBLIUX
¥ HaOJIOJAeMBIX UCKIIIOYAETCSs, a OCTalbHasl YacTb NIPUPABHUBAETCS
K «1€MCTBUTEIBLHOMY UMCIY HAOIIOAEHUN», IO OTHOWEHUIO K KOTO-
POMY TIPOBOISITCS HANbHEHUIME pacueTsl. TakuM o0pa3oMm, METOn
¢akTHUECKU NpearoaaracT J0KUTHE 10 KOHIA BpEMEHHOrO HHTEpBa-
na 1/2 oT uucna BRIGLIBIIMX U HabIonaeMblx 60nbHBIX. UMEHHO 3T0
MpearnoaoXeHHe O peaessieT OTMEUEHHYIO BhILiE TEHASCHLMIO K 3aBbl-
LIEHHUIO PE3YIBTATOB BEIYUCICHUH.

[Tpu pacuerax no E. L. Kaplan, P. Meier [11] onpenenstercs unucio
HabI0AeHWI B Havasle ¥ B KOHLIE BpeMeHHOro uHTepeana [(Li) u L(i+ 1)].
O4eBUAHO, YTO MOKA3ATE/b BBIXKMBAEMOCTH B RHATTM3UPYEMbIX BPEMEH-
HbIX OTPE3KaxX onpeaessieTcs cooTHomeHuem: p= L(i+ 1)/Li, akymyns-
TUBHBIA [MOKa3aTelb BbIXXKUBAEMOCTH COOTBETCTBYET INPOU3BEAEHUIO
WHTEPBATBHBIX (VJIKE «MOMEHTHBIX») 1oKaszareneil: P = pl - p2 - ... pN.
OmHAKO YMCA0 HAOMIOACHUH B KOHLE AaHATM3UPYEMOTO OTPE3KA COOT-
BETCTBYET HAYaJlbHOMY UMCIYy HAOMIOAEHUI 332 BHIUETOM YMEPIIUX:
L(i+ 1) = Li - o, roe ¢ = d. UHbIMU clOBaMU, METOX Npearnoiaraet
JOXUTHE O KOHLA BPEMEHHOTrO OTpe3Ka BceX HaOMI0AaeMBbIX U Bbl-
OpiBIIMX. OYeBUOHO, YTO TAKOE IPENNo10XKEeHUE TMPHUBOAUT K ELUE
GOJIbIIEMY 3aBBLILIEHUIO pe3yJbTATOB pacyeToB, 4YeM THUIoTe3a
S. Cutler, F. Ederer [7] 0 noxuTtun 1/2 oT uucia BeIObIBIUMX U HAOTIO-
NAEMBIX DOJIBHBIX.

the conclusion may be made that this method has a better grounded ratio-
nale as compared to conventional calculations involving mean numbers of
patients [3] and survival of a half [7] or all { 1] the patients lost to follow-up
or withdrawn alive. This method may be recommended for clinical study.
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[TocKONbKY paCYETHI 10 MPEeUTaragMOi METORMKE OCHOBAHB! TO/b-
KO Ha (paKTHUECKUX NAHHBIX, & BEPOSITHOCTb IOXKUTHSI PACCUMTBIBAETCS
U YTOYHSIETCS B NPOLIECCE KOPPEKTHON CTATUCTUUECCKOM MPOLEAYPHL,
MOXHO YTBEPXKIATb, YTO METOAMYECKAs] OCHOBA Pa3pabOTAHHBIX Bbl-
YHUCNEHUIM TPEBOCXOIUT OOOCHOBAHUS TPATMLMOHHBIX METOIUK — HO-
JIOXeHHe 06 UCMONL30BAHNY B PACUETAX CPEAHETO YUCTA HAOMIONEHU I
[3] mnu mocTyNATEL O TOXUTUH A0 KOHIIA AHAJIU3UPYEMOro CPOKa Moo
1/2 oT yrica HABAIORAEMEIX U BBIOBIBLLIMX [ 7], 1160 BCeX 3THX OOLHBIX
[11]. DT0 06OCHOBBIBAET LIEIECOO0OPA3HOCTL MPUMEHEHMSI TPeIarae-
MO MOAU(DUKAINH B KIIMHUYECKHX UCCASIOBAHUSIX.

PaGoTa Han cTaTheil COMPOBOXAANACH KOHCTPYKTUBHOM U Ga-
roxenatenbHOW KpuTukoil npod. B. B. JIgoiipuHa (1928—1997).
ABTOD COXaJleeT, UTO He YCIIEN BBIPa3uTh eMy 01aroJapHoCTb.
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