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period analysis

e long term survival is key outcome parameter reported by
cancer registries

e period analysis: reflects survival experience within a
restricted recent calendar period (,left truncation®)

e method: cumulative survival rates based on estimated
conditional survival for subsequent time intervals after
diagnosis (life table methodology)

e up-to-date prediction of results of traditional survival analysis
(early detection of changes in survival)

e empirically evaluated and widespread use by cancer
registries
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period analysis vs. traditional cohort based analysis
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Diagnose Nachbeobachtung

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
1992 1 172 23 34 445 §6 67 78 89 910| 10
199 1 172 23 34 45 56 6/7 7/8 89 | 910 10
199 1 172 2/3 34 4/5 56 67 7/8| 89 910 10
1995 1 172 2/3 3/ 45 §6 67| 78 89 910
1996 1 12 2/3 3/4 4/58 &6 67 78 89
1997 1 12 2/3 34 4/5| 56 67 7/8
1998 1 172 2/3 34| 45 56 6/7
1999 1 172 2/3| 34 4/5 5/6
2000 1 172 ) 2/3 34 4/5
2001 1 12 23 3/4
2002 1 172 273
2003 1 1/2
2004 1

traditional cohort
based estimation of
10 year survival

period analysis
based on observed
survival between
2002-2004 (left
truncation!)

mortality follow up available for end of period (2004)
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IS a language and environment for statistical computing
and visualizing data

e implements the S language
e available for many OS (Windows, Linux, MacQOS)
e freely available under GNU public license

e packages extend R (provide additional functions, datasets,
documentation)

e currently available version: R 2.5.1 (released 2007/06/28)
e september 2007: 1139 packages available from CRAN
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periodR
Implements and extends existing SAS macros for period analysis

Implementation/methodological details:

e calculation of absolute and relative survival based on
conditional survival estimates for 1-year intervals following
diagnosis

e methods for relative survival: Ederer Il and Hakulinen

e standard errors (Cutler-Ederer-method),

e age-standardization (uses individual weights)
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periodR
the package contains

e functions for period analysis (also cohort, complete or hybrid
analyses possible)

e functions for data visualization (plotting survival curves)

e datasets (stomach cancer data, tables with age specific survival
probabilities of males and females in Germany 1993-2002)

e Iintegrated documentation and executable examples
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stomach cancer data

dataset of 2302 cancer cases diagnosed in Saarland between 1993
and 2002 (DCO cases already excluded)

variables required for analysis

- sex

- age at diagnosis

- month and year of diagnhosis

- month and year of end of follow up
- vital status at end of follow up

for relative survival needed: lifetable data of age and sex specific
survival probabilities
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start of R session

I~ R Console

Datei EBearbeiten WEERyEnEp==0 Pakete Hilfe

F wersion 2.4.1 [(2006-12-18)
Copyright (C) 2006 The R Foundation for 3tatistical Computing
ISEBN 3-200051-07-0

B ist freie Zoftware und kKomnt OHNE JEGLICHE GARANTIE.
Z3ie 2ind eingeladen, ez unter hestinmten Bedingungen weiter zu verbreiten.
Tippen Sie 'license()' or 'licence()' fiur Details dazu.

F ist ein Geweinschaftsprojekt mit wielen Beitragenden.
Tippen 3ie 'contributors()' f£ir mehr Information und 'citationil) ',
mn =11 erfahren, wie E oder E packages in Publikationen zitiert werden kdnnen.

Tippen 3ie 'demo()' fir einige Demozs, 'help()' filr on-line Hilfe, oder
'help.start () ' fiir eine HTHL EBrowserschnittstelle zur Hilfe.
Tippen Sie 'g()', won R zu wverlassen.

> require (periodR)
Lade notiges Paket:
[1] TRUE

> 1

preriodR
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example analysis 1

> dat a( st onmach)
> dat a(surv. probs. mal es)

> dat a(surv. probs. fenal es)

>

> result <- period(data=stomach, k=10, surv. probs. nal es,

surv. probs. f enal es, perbeg=2000, perend=2002,
nmet hod="hakul i nen")

>

> print(result)

estimated survival using period anal ysis:

Call: period(data=stomach, k=10, surv.probs. males, surv.probs.fenales,
per beg=2000, perend=2002, nethod="hakulinen")

met hod used for relative survival: hakuli nen
adj usted for age: no
observations i ncluded: 1164
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example analysis 2

esti nat es:

year abs.surv err.abs rel.surv err.rel
1 1 05066 0 0197 0 5287 0O 0206
2 2 0.3770 0.0191 0.4108 0.0208
3 3 0.3128 0.0183 0.3560 0.0209
4 4 0.2802 0.0178 0.3344 0.0212
5 5 0.2614 0.0175 0.3280 0.0219
6 6 0.2338 0.0169 0.3088 0.0224
7 7 0.2177 0.0165 0.3029 0.0230
8 8 0.2021 0.0161 0.2968 0.0237
9 9 0.1831 0.0161 0.2844 0.0251
10 10 0.1831 0.0161 0.3015 0.0266

year = follow up year

abs. surv = observed survival at end of follow up year
err.abs = standard error of observed survival
rel.surv = relative survival at end of follow up year
err.rel = standard error of relative survival
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data visualization

plotted survival curves
for both sexes for
period 2000-2002
(stomach cancer
data)

relative survival at end of follow up year
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i N t eg r at ed h el p he R Language - Micrasoft Internet Explarer

Datei Bearbeiten  Ansicht  Fawvoriten  Extras 7

@Zumck - J @ @ _;j /__.'Suchen ‘f\?Favoriten &E} l‘:v .__;._. ‘ﬁ] = Iﬁj ﬂ :'}

Adresse |@ CiiProgrammelRAR-2.4. docihtmilinde::, himl V| Wechselnzu  Links

Statistical Data Analysis

R Help on 'period

Datei  Bearbeiten

~B
Survival estimation using period analysis -
The B Lanmuage Defimtion

Destniption: R Installation and Administration

Caleulation of surviwval estimates based on the period analysis m

approach

ce

Usage:

perioddata, k, surv_males, surv_females, perbey, perend, method=c|"hakulinen", "edererII™), agedis§

arch Engine & Eeywords

i Material
data: dataframe consisting of the wariables
'diagage' [(numeriec wector: age in years at diagnosis),
'dy! [(numeric wvector: year of diagnosisie.g. 1995)), m
‘dm'  (mameric vector: month of diagnosis (e.g. 9 for tions Thanlks
septenber) ), it

'fy! (nuameric wvector: year of end of follow-up), j=¢
'fm' (nuwmeric wvector: month of end of follow up),

'vitstat'! [(numeric wector: wvital status at end of follow-up
[1=alive, 2=dead)],

'sex' [(numeric wector: gender (l=male, Z=female))

d Arbeitsplatz

k: integer warisble: length of follow up in years (e.g. k=10 for
analysis of 10-year surviwval)

surv_mwales: dataframe of numerie wvectors of length 100: each wector
contains conditional age-specific surviwval probabilities of
males during the periods specified by colunn names (e. g. 1f
dataframe contains three columns named "19907, "190047 gnd
"1995" then column 1 will be accessed for survival
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summary

periodR
e will be freely available under GNU public license

e intended to enhance feasibility and application of period
analysis

e next step: model based analysis

further information/software
e htip://www.R-project.org (R software, documentation, packages)
e http://www.krebsregister.saarland.de/improve (periodR)

e http://www.imbe.med.uni-erlangen.de/issan/SAS/period (SAS
macros for absolute and relative survival rates)
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