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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that commlttee International organlzatlons governmental and non- governmental in
liaison with ‘ ‘ ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interndtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the memberbodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 5841-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 5841-2 was prepared by Technical Commiité€ 1SO/TC 150, Implants fo[ surgery,
Subcommittge SC 2, Cardiovascular implants.

This second|edition cancels and replaces the first edition (ISO 584142:1986), which has been technically fevised.
ISO 5841 cansists of the following parts, under the general title fmplants for surgery — Cardiac pacemakars:

— Part 1: Implantable pacemakers

— Part 2: Reporting of clinical performance of populations of pulse generators or leads
— Part 3: Low-profile connectors (1S-1) for implantable pacemakers

Annex A fors a normative part of this part-of ISO 5841. Annexes B and C are for information only.

iv © SO 2000 — All rights reserved
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Introduction

ISO 5841-1 requires the clinician’s manual to contain a statement of nominal pulse-generator service life.
Expectations of available power-source energy are not always fulfilled, and changes in pulse-generator
components and assemblies have resulted in an actual service life which is different from the nominal service life.
Defined production groups of pulse generators or leads have required closer follow-up or replacement due to

changes i

This exp
populatio
In order t
formstor

The prim
performal
group and

This part

rience shows the value of maintaining an accurate and discriminating view of clinical peffo
b do this, it is necessary to collect implant and explant information. ISO 5841-1 specifies th
bport implant and explant information for pulse generators.

ce information for patient management. When clinical performance reperts discriminate b

focus on recent experience, they are of value in patient management.

of 1ISO 5841 concerns the clinical performance of devices, ngt the clinical reasons for th

realized that reasons for use can be a guide in the design of future products.

Reporting
statistical
statistical
for this pa

Clinicians
sometime
has chan
clinician. ]

“Failure”
implies a
normal pg

parties may give cumulative clinical-experience information based on a variety of assu
techniques. This part of ISO 5841 gives, in annexes, @method for categorizing devices, guid
techniques that should be used to obtain the mostbenefit from the data and a statement of
rt of ISO 5841.

have emphasized that a device whose performance has changed, either expectedly or une
5 left implanted due to other medical considerations. Instances exist where the performancs
jed to stable but out-of-specification performance that is considered safe and effective by
[his is an important reason why the'term “failure” is avoided throughout the classification.

S not sufficiently specific to express the significance of a change in performance. In addi
negative connotation for_pulse generators that meet all longevity claims and cease functi
wer-source depletion.

rmance of a

of pulse generators or leads, referred to in this document as devices, so as to aid patient npanagement.

e content of

Ary purpose of this part of 1ISO 5841 is to describe the reporting responsibilities in sharing clinical

y production

Pir use. It is

mptions and
elines to the
the rationale

Xpectedly, is
e of a device
he attending

ion, “failure”
bning due to
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Implants for surgery — Cardiac pacemakers —

Part 2

Reporting of clinical performance of populations of pulse

gener

ators or leads

1 Sco

This part
samples

referred t
on cumul

Annex A

discussion of application of the results obtained. As with other statistical methods, the benefit of t

methods

rationale for this part of ISO 5841.

2 Normative reference

The follow
this part @
do not ap
possibility}
the latest
currently

ISO 5841

3 Tern
For the py

3.1

pe

of 1ISO 5841 specifies requirements for reports on the clinical performance in humans ¢
Df pulse generators or leads, intended for long-term implantation as-tardiac pacemakers
as devices. It includes general requirements for all reports and supplementary requiremen
tive experience with devices and estimates of future clinical performance for devices, when g

provides requirements for categorizing devices. Annex B provides guidelines for statistics

n this part of 1SO 5841 is limited by the size of population under consideration. Annex

ing normative document contains provisions which, through reference in this text, constitute
f 1ISO 5841. For dated references, subsequent amendments to, or revisions of, any of these
ply. However, parties to agreements*based on this part of ISO 5841 are encouraged to in
of applying the most recent edition of the normative document indicated below. For undateg
edition of the normative document referred to applies. Members of ISO and IEC maintain
alid International Standards.

1, Implants for surgery.= Cardiac pacemakers — Part 1: Implantable pacemakers.

ns and definitions

rposes of.this part of ISO 5841, the terms and definitions given in ISO 5841-1 and the followi

f population
, hereinafter
s for reports
ppropriate.

including a
e analytical
C gives the

brovisions of
publications
estigate the
references,
registers of

ng apply.

advisory

notification

<of a device> any action taken to inform the clinicians concerned by a manufacturer who has become aware that a
device may fail to conform to any claims made relating to effectiveness, benefits, performance characteristics or

safety

3.2

clinical performance period
calendar period, defined by the reporting party, during which the clinical performance of a specific population

sample of

3.3
damaged

devices is assessed

, adj

<of a device> having characteristics which have changed outside the limits stated by the manufacturer, due to
some external agency

© 1SO 2000
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3.4

dysfunctional, adj
<of a device> having some characteristic outside the limits specified in the technical manual, except changes to the
characteristics of a pulse generator due to expected battery depletion

3.5

follow-up centre
medical centre, hospital, clinic or individual responsible for the care of a patient after the implantation of a device

3.6
in service

<of a device
NOTE T

3.7

SOOIy T SUTT & TTTarneT as to provide potentiat edical- benefitstothepatieTt

nis term can apply to a device that may be out of specification (see 3.10).

in specification

<of a device

3.8
medical rea
reasons unr

EXAMPLES
pacemaker in

3.9
out of servi
<of a device

NOTE A
3.10

out of spec
<of a device

311
population
group of dg
representati

3.12
production
population s

EXAMPLE

> having characteristics within the limits recommended by the manufacturer fot_clinical use
sons
blated to the device or its operation
Infection, extrusion, indication for an alternative medical device \(€.g. the replacement of a sing
a patient with pacemaker syndrome with a dual-chamber pacemaker), etc.
Ce
> not providing a medical benefit to the patient
device thus described is not necessarily out of spétification (see 3.10) or explanted.

fication
> having one or more characteristics outside the limits established by the manufacturer for cli

sample
bvices designated fof_the purpose of reporting performance experience that is assum
e of the population

group
hmple of devices designated by the manufacturer on the basis of a particular parameter

Such a parameter may be, for example, time or place of manufacture or a change in the ma

process or co

e-chamber

hical use

ed to be

hufacturing

mponents.

3.13

prophylactic explantation

explantation

3.14

for reasons based on the anticipated performance of the device or other medical reasons

recommended replacement condition
condition in which the device exhibits characteristic(s) identified by the manufacturer as signalling that the device

should be ta

EXAMPLE

ken out of service

A pulse generator that exhibits the maximum allowable changes in the battery-condition indicators stated by
the manufacturer is in a condition where replacement is recommended.

© ISO 2000 — All rig
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registered explant
registered implant for which the date of explantation is known by the reporting party

3.16

registered implant

implanted

3.17

device for which the date of implantation is known by the reporting party

registered implant month
one month of operation by a registered implant

3.18
reporting
individual

party
or organization publishing clinical pacemaker data or the analysis thereof

4 Gengral requirements

A report g
a) modg
b) sourg
c) sam(
d) criter
e) time

f)  units
g) cated

n the clinical performance that conforms to this part of ISO 5841 shall-cantain the following in
| designation(s) of the devices covered by the report;

es of the data and the methods used to collect them;

le size and how the population and population sample.are defined;

a for including and excluding data;

beriod over which the data were acquired;

of time of the data;

ory assigned to the device, in accordance with annex A,

h) explgnation of methods used to adjust for any sources of bias known to be present (see annex B);

i) state
unreq

Each rep
numerical
assumptig

Devicesr

ment of the basis for(adjusting registered implant months to compensate for unreported n
orted explants.

brt shall explain/the presentation of the information and any methods of analysis used
expressions.of performance. Any generalizations or inferences from data shall be qu
ns, limitations and associated confidence levels.

formation:

nortality and

to calculate
plified as to

pferfed to in an advisory notification shall be identified by means of the serial numbers of the Tevices.

If the results are segregated by production group, the report shall explain the basis on which the production groups

are establ

It shall be

ished.

stated in the report that it has been prepared in accordance with this part of ISO 5841.

It is recommended that supplementary information be included in the report, for instance lower confidence limits
(see annex B).

NOTE

Reports applicable to any number of production groups or population samples may be included in o

However, they should be arranged in an easily distinguishable manner.

© 1SO 2000
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5 Reporting cumulative experience with devices

In addition to the requirements in clause 4, a report of this type shall comply with the qualifications and limitations

given in this

clause. (See also annex C.)

For a given population sample, the report shall compare the total number of registered implant months with the
total number of devices categorized, in accordance with annex A, as being out of specification (including
subcategories). As a minimum, the cumulative survival probability for the population sample and population sample

size shall be

NOTE

given.

Examples of data sets and analyses are given in annex B.

The manufa
to be in ser
from the tim
and follow-u

6 Repor

In addition t
given in this

From time tq
estimates o
B.2.3).

The report s

The report g
report, and t

Cturer shall provide a report on each model at least once a year for as long as there are deviq
ice or for a period equal to 1,25 times the manufacturer’s predicted lifetime of the device,
b of the last unit implanted, whichever is shorter. This report shall be made available to the
b centres and regulatory authorities at their request.

ting estimated future clinical performance for devices

b the requirements in clause 4, reports of this type shall comply with. the qualifications and
clause.

time, a manufacturer may wish to estimate the future clinical performance of a particular de
future clinical performance shall be developed by extrapolating the cumulative survival

hall explain the method used to smooth and extrapolate the cumulative survival probability.

hat the device will not be removed for any:<reason other than a device-related complication.

es known
measured
mplanting

imitations

ice. Such
data (see

hall state that the analysis assumes that eaech patient will survive through the period coveled by the

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=db09c09e197d120953e5e7728c91c1ca

ISO 5841-2:2000(E)

Annex A
(normative)

Categorization of devices

The device shall be assigned the appropriate category in accordance with the following criteria and according to
the evidence available to the reporting party. Figure A.1 is intended to illustrate these criteria.

A device
informatio
special at
NOTE

A general

bhall be classified in that category that best describes its status after implant, use being mad
n available. The reporting party should detail the composition of the categories A, B~€,) D
ention given to distinguishing units in categories C; and C».

A device that is not implanted because it is damaged is not included in this categorization,

category shall be assigned to the device, in accordance with the following-criteria:

— CateImy A: Device that is in service and, as far as can be verified, in specification.

— Cate

— Category C: Device that is out of specification.

[«

N

[«

N

t

— Category D: Patient has died. However, the\death, as far as can be verified, is unrelated to the f

the d

— Category L: Device is lost to follow-uUp.

ory B: Device removed from service for reasons not related to,thé functioning of the device.

bubcategory C1: Device is out of specification becaus€edt has become dysfunctional.

bubcategory C,: Device is out of specification, because it has reached the point in its service
ne manufacturer recommends its replacement,

bvice.

© 1SO 2000 — All rights reserved
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IMPLANTED A
In service A
In specification
Out of specification C
Dysfunctional C1
Recommended
replacement
condition C2
Out of service B
In specification
Out of specification C
Dysfunctional a,
Patient death D Recommended
replacement
condition a,

Damaged at implant B

EXALANTED B
In specification B
Medicalteasons B
Prophylactic
€xplanation B
Patient death D
Advisory notification B

Out of specification C

Dysfunctional C,
Recommended
replacement

condition Cz

Damaged at explant B

Unclassifiable B

LOST TO FOLLOW-UP T

Figure A.1 —Assignment of category to devices

6 © 1SO 2000 — Al rights reserved
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Annex B
(informative)

Statistical guidelines and discussion of application of results obtained

B.1 Intr

oduction

This anne

population samples of devices. It is intended only as an introduction to this type of analysis for Usgrs ¢

ISO 5841
understan
the more

The main
assumed.
clinical ex

X illustrates the application of actuarial analysis to obtaining the expressions of clinicalpert

unfamiliar with such statistical tools and their application to clinical experience with-devices.
ding of the assumptions, methods and use of actuarial techniques, the reader is entourage
comprehensive discussions contained in the Bibliography.

advantage of actuarial methods is that no underlying statistical distribution of the data
As such, actuarial techniques are suitable for use with a wide variety-of'the kinds of data
perience with devices. It is because of this wide applicability in the analysis of device data th

ormance for
f this part of
For a further
d to refer to

heeds to be
arising from
at this annex

presents an outline of these methods. Nothing in this annex is intended to, preclude the use of additiopal analytical

technique

This part
devices. §
reporting
Additiona

This anne
It is assU

5, which may be appropriate for specific data sets and other repofting objectives.

of 1ISO 5841 is aimed at all individuals or organizations who publish reports of clinical exp
For a manufacturer to be in compliance with this part of1SO 5841, there are additional reqy
as discussed in clauses 5 and 6). Analysis techniqgues’and actuarial displays are illustrated i
or more detailed analyses of such clinical data arey.of course, not precluded.

X demonstrates the use of actuarial methods on-a hypothetical set of data on implanted pulse
med that complete information is available on the classification status and on the imp

erience with
irements for
h this annex.

generators.
ortant dates

associatefl with each unit.

B.2 Statistical guidelines

B.2.1 Ojfganizing the data

There arelthree pieces of dataabout a device that are needed to proceed with an actuarial analysis:

a) the dpte of implantation;

b) the agsignmeit of the category (see annex A);

c) the dpte‘associated with the assignment of the category.

The date associated with the assignment is the date on which a category is assigned to a device. This would be,
for example, the date on which a unit was explanted for reasons not related to its function (category B), the date an
implanted unit went out of specification (category C), or the date the patient died but the death, as far as can be
verified, is unrelated to the functioning of the device (category D). For units still in service and in specification
(category A), it is the date on which the clinical performance period described by a particular report ends.

Special consideration is required for handling those patients with devices who lose contact with the follow-up centre
(category L). In an “active” data system, the units are effectively withdrawn from the population at the moment
continuing contact with the patient is broken. If the device was performing in specification up until the time contact
was lost, it is reasonable to treat the device as if it were withdrawn in specification (category B). Combining
categories B and L makes the assumption that the reason contact was lost was unrelated to the functioning of the
device. This would be the case, for example, if a patient changes address without notification. If the follow-up

© 1SO 2000 — All rights reserved
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centre re-establishes contact with a lost patient, information about the device’s condition can once again be
determined. That unit could resume its place with other units in the population sample being monitored.

One method for reducing the number of unreported explants is to cross-reference new implant patient names with
records of existing patients. Thus, if a new pulse-generator implant is recorded for a patient who already has a
pacemaker, it can be inferred that the previous pulse generator has been explanted.

Figure B.1 shows the implant lifetime, according to calendar time, of a hypothetical group of 24 pulse generators. A
group of units would, in practice, be selected on the basis of some common characteristic, making it suitable to
report on their collective performance. The conclusion of the clinical reporting period in this example is taken to be
at the end of year 4. In accordance with annex A, the letters A, B, C, D or L are assigned to general categories to
facilitate angtysisof thepoputatiormrsampte:

[ ]
>

® 9
>

> >

(@]

Pulse generator identification

>> >>>r

|
%6 —9 669

NNRNON 2 s s
FUWN IOV O-"LdAOAUITFWNIOWVO-LOAUTFWN A
|

[ )
> >

N P N T N N A N (NN NN N NN NN M N
0 3 6,9 123 6 9 12 3 6 9 12 3 6 9 12
Year 1 Year 2 Year 3 Year 4

Calendar date

NOTE The letters A, B;.C, D and L represent status category for a performance report on clinical experience gathered up to
the end of ye@r 4. The dot\(e) denotes the beginning of year 4.

Figure B.1 — Implant lifetimes, according to calendar time, for a sample data set of

2.4 Il 4
<5 PpuistTt ycliciatur s

It is important to note that categories are assigned on the basis of the best information available to the reporting
party. For some devices, the reporting party may have information that they are functioning in specification (or out
of specification). If all that is known is that a device has been implanted, then the general category A is assigned.
Clause B.3 describes how the bias that arises from this assumption can be compensated for in part.

8 © 1SO 2000 — Al rights reserved
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B.2.2 Cumulative experience reports

B.2.2.1 Actuarial analysis

This subclause presents the steps involved in performing an actuarial analysis for the purpose of preparing a report

on cumulative experience.

Figure B.2 shows the implant lifetime of the sample data set on a scale measuring the length of implant time for
each pulse generator. The notation remains the same as that defined for Figure B.1.

Pulse generator identification

NN ON S s vos o8 8 s s s
FWN oWV WO UIFWNIIoOWVWO WO UVTFWN &

The focud of this discussion is the actuarial data presented in Table B.1. The sample data set shown in
and B.3 i$ given numerically in Table B.1 in columns N, A, D, E and C. These variables and the othg
guantities| shown are described below. Each of the variables is actually a function of time. Thus, for ¢
guantity N ¢an be represented as N(t). The selection of a time interval of three months was arbitrary.

— T T 1 T T T 1 T T T [ T T T T 1
° A
{ B
° A
{ C
o i B
° A
° A
— C
° 1 C
° A
® A
— D
— B
— C
° A
° A
° A
{ L
° A
° A
° C
— D
° A
° A

A R N A N N NN IR TN (NN (NN N NN N N

0 3 6 92 15 18 21 24 27 30 33 36 39 42 L5 48

Length of implant, in months

Figure B.2 — Length.of implant, in months, for the pulse generators in the sample data

as in Figure B.1

set

Figures B.2
pr calculated
bxample, the

— Number entering (N): The number of units entering any given time interval within the category A.

— Incomplete lifetime (A): The number of units in a general category A whose implant time, at the end of the
clinical reporting period, falls within the given time interval.

— Withdrawn patient death (D): Number of units categorized as D within the given time interval.

© 1SO 2000 — All rights reserved
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— Withdrawn in specification or lost to follow-up (E): Number of units within the given time interval that are
categorized as B plus the number of units categorized as L, such that:

E(t) = B(t) + L(t). (B.1)

— Withdrawn out of specification (C): Number of units categorized as C within the given time interval. This
includes units categorized as C; and C,.

— Units at risk (U): The effective number of units in service that are subject to a change in category during the
given time interval;

U(M) = N() -

At) + Dét) +E(t) (B.2)

— Survivdl fraction (P): The estimated probability that a unit entering the interval will operate-normally o the end
of the gjven interval:

_1.C0O
P(t) =1 ) (B8.3)

— Cumulative survival (§: The estimated probability of a unit surviving from the time of implant to the pnd of the
given interval:

S(t) = P(t)- P(t —1)-...P(1) (B.4)

That is, the product of the survival fractions P(1) . . . to P(t).

10 © 1SO 2000 — Al rights reserved
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Table B.1 — Actuarial analysis of sample data set for use in preparing
a cumulative experience report

(In this example, category C includes both subcategories C; and C, and category E includes categories B and L)

® (N) GV (D) (B © L) P) ®
el | o™ | Number{incompiete| patent | YOI | W | units | sunvar (CUTEE
entering lifetimes death follow-up |specification at risk fraction probability
1 0<t<3 24 0 0 0 0 24,0 1,000 0 1,000 0
2 3<t<6 24 0 1 1 0 23,0 1,000 0 1,000 0
3 <t<9 22 B B B + 226 8:954-5 0,954 5
4 9<t<12 21 0 1 0 0 20,5 1,000,0 0,954 5
5 12<t< 15 20 0 0 1 0 19,5 1,000 0 0,954 5
6 15<t< 18 19 0 0 1 0 18,5 1,000 0 0,954 5
7 18<t<21 18 0 0 0 0 18,0 1,000 0 0,954 5
8 21<t< 24 18 0 0 0 0 18,0 1,000 0 0,954 5
9 24 <t< 27 18 2 0 0 2 17,0 0,882 4 0,842 3
10 27<t<30 14 2 0 0 1 13,0 0,9231 0,7775
11 30<t<33 11 2 0 0 0 10,0 1,000 0 0,7775
12 33<t<36 9 1 0 0 1 8,5 0,882 4 0,686 1
13 36<t<39 7 2 0 1 0 5,5 1,000 0 0,686 1
14 39<t<42 4 1 0 o 0 3,5 1,000 0 0,686 1
15 42<t<45 3 1 0 0 0 2,5 1,000 0 0,686 1
16 45<t< 48 2 2 0 0 0 1,0 1,000 0 0,686 1
Total 13 2 4 5 2245
The information in column (S) of Table B.1 is présented in graphical form in Figure B.3.
B.2.2.2 [Confidence limit
Those palties reporting cumulative-survival statistics are encouraged to present additional informatipn to that in
column (9). The effective sample_size data for each interval, column (U), or confidence limits (for exagmple, 90 %,
95 %) wotlld aid greatly in interpreting the data. For the statistical techniques involved in preparing such confidence
limits, the|reader is referredto the Bibliography.
© 1SO 2000 - All rights reserved 11
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Figure B.3 — Plot of cumulative survival probability agaitist length of implant time, in months
[Values taken from column (S)dn Table B.1]

B.2.3 Estimating future survival probability

Once the cymulative survival probability is established (see Figure B.3), the future clinical performan¢e can be
estimated uging the following technique.

A reliability distribution, such as Weibull or leg-normal, is used to smooth and extrapolate the cumulatie survival
probability where no implant information exists. From the extrapolated curve, the survival probability (S aft any time
since implant (t) can be estimated. The probability that the device will survive the next ith interval giyen that it
survived time t, (i;t), is calculated as:

S(t+i) (8.5)

S(ist) = SO

The probability that a.deVice will be out of specification in the next i th interval, O(i;t), is calculated as:

oi;t) =1 - S(ikt) (B.6)

B.3 Discussion of application of results obtained

B.3.1 Limitation of the example
It should be noted that the proportion of devices assigned to general category C is highly exaggerated to illustrate

the method. Such a rate of performance change should not be expected in actual data unless a pulse generator is
having serious problems or it has passed the recommended replacement condition.
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oblems affecting accuracy

There are a number of practical problems that limit the ability of any population sample to characterize accurately a
population of implanted devices. A fundamental statistical issue is the degree to which a population sample reflects
the population as a whole. More specific to implanted device population samples is the fact that some patients are
lost to follow-up. Some of these may return to follow-up after an extended absence. The population sample may
reflect only those devices which function long enough to enter a follow-up programme, thus causing earlier events
to be under-represented,

Product performance reports may be based on data collected actively, passively, or both. Active collection requires
the existence of procedures to verify all data relating to the clinical performance period being reported. Such
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Typically, the assumption is that the devices retained their last known status.
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IIp is the|

fraction of deaths actually reported, and

HE is the

where the

fraction of devices withdrawn in specification or lost to follow-up that are reported,

se reporting rates are bounded between O and 1 (i.e. 0 <II < 1).

The corrected estimates for C, D and E can be obtained from the following relationships:

C(t) =

D(t) =

© 1SO 2000
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E(t)

E

E(t) = (B.9)

The above equations assume that I'l¢c, I1p and I1g are independent of implant time t. This assumption is a practical
one if these parameters are estimated from a small audit samples. The number of devices withdrawn out of
specification, patient deaths, and devices withdrawn in specification in a small sample are quite small. Thus, the
probability of detecting the time dependency of Tlg, I1p, and I1g is very low.

On the other hand, if reporting rates are to be estimated from a larger audit sample, then the time dependency of
the reporting rates can be estimated with relatively high precision. Assuming that Ilc), Ip), and Ilgg) represent

time-dependent reporting rates for devices withdrawn out of specification, deaths, and devices withdrawn in
specification| that can be estimated from a large sample, then equations (B.7) through equation((B’9) can be
rewritten by pubstituting IIc), ITgg) and Ipg) in place of Ig, I1p, and Ig
The total number under-reported in time interval t can be expressed as:

A(t) = { C(t) + D(t) + E(t)} -[c) + D(t) + E)] (B.10)
Corrections pre also required for A(t) and N(t) to reflect the corrections madedn equations (B.7), (B.8) and|(B.9).
Correction of A(t) and N(t) requires the following additional definitions:

n(t) ig the number of devices implanted during the tth time interval prior to the closing date of the gtudy

N'(t) id the number of devices implanted by time t prior to the closing date (see annex C for a|graphical

description of n(t) and N'(t).)
Then the following relationships exists:
max t
N@ = > n(i) (B.11)
i=1
t-1
N’(t) =N(D) - Y n(i) (B.12)
i=1
Also note that A(t) comes from the cohort group n(t). A(t) are those patients remaining from the cohort n(t) that have
not experienced a device,withdrawn out of specification, death, or loss to follow-up.
The correctdd estimate A(t) shall account for the under-reported events from n(t). A(t) can be estimated from the
following relationship:

At) = At) - AA(t) (B.13)
where

AA() = n(t)- ti =0 A (B.14)

20 | T 2N -n() '
i=L N'(i) ——=
2
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