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Summary

Furpose. Although a number of tools have been developed to measure ‘quality of life’ in patients with malignant
glioma, there remains no completely satisfactory technique that incorporates a quality of life measure into survival
analysis, We propose that a patient’s ability to maintain independerit activity offers a way to accomplish this goal,
Fatients and merthods. An independent living score (ILS) 1s generaied by awarding points on a monthly basis
based on Kuarnofsky score and weighing the score based on the particular month of the clinical course. The ILS
kas o larpe range for any given survival, and can diseriminate important treatment effects to which standard survival
analyses are completely insensitive. Using this score and several vartations, we were able to retrospectively analyze :
a patient cohort (o assess what correlated with ILS.. [\% .
Results, We found a strong correlation with survival of all the measures tested: Interestingly, we found that !J
patients for whom a total resection was performed and those who were most intensively treated had significantly
higher ILS values, suggesting that not only did more aggressive treatment improve survival but that it did not simply g
increase survival at the expense of the time 1 patient remained independent. - N
Conclusion. 5Since the general course for patients with malignant glioma is one of increasing disability and loss
of independence, we feel that these measures can serve as a way (o distinguish betwesn those therapies that increase
survival at the expense of quality of life versus those that do not, Consideration should be given to incorporating

tht}‘?ﬁ measures into I}IOQDECUVE trials.

Although survival remains the gold standard by
which treatment cfficacy in glioma patients is mea-
sured, there is an increasing emphagis on maintain-
ing (or improving) quality of life. ‘This becomes an
espectally important tssue when discussing aggressive
treatment regimens that may be associated with sub-
stantia) morbidity. Thus, one possibie effect of increag-
ing treatment intensity might be an increased survival
at & dirnimshed capacity, resulting in an overall poor
quality of lifs,

Cancer patient quality of iife has been defined as the
subjective senae of well-being as & whole and also as a
mulndimensional concept that encompasses physical,
occupational, psychosocial und spiritual components
[1]. Such a concept has many facets and is obvionsly

very difficult to analyze. Several studies have tried
to do this in brain tumor patients using patient seli-
reports [2], Barthel index [3] and vanious other types of
guestionnaires [4]. A more rigorous treatment incorpo-
rates the length of time spent in each of several clinical
states and then weighted 1o give a quality-time survival
metric {Q-TwiST), The Q-TwiST strategy has recently
been applied to patients with brain metastases (0 deter-
roave the optimun dose of accelerated radiation ther-
apy [5], and to patients with leptomeningeal cancer 6
select the optimum approach between two competing
intrathecal chemotherapy regimens [6],

There are several potential drawbacks to each of
these approaches. First, each strategy reguires addi-
tional timie of both the patient and investigator, Second,
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except for the Q-TwiST approadh, each strategy is dif-
ficult to assess quantitatively, and tends to be dwarfed
in Importance by the objective survival numbers in
agsessing outcome. While the Q-TwiST technique is
guantitative and fully integrates survival information,
it does not consider the patient’s baseline level of debil-
1ty, and does not consider progressive loss of function
not directly related 0 tumor progression — both criti-
cal issues in patients with nervous system cancer. What
is needed, therefore, is a technique that quantitatively
expresses hoth overall survival and quality of life as jt
evolves over lime.

We proposs that a useful way in which quality sur-
vival can be measured is (o examine one global varjabie
over time. This reductionist approach undercstimates
the complexity of this concept, but if the correct var-
able is chosen, it should reflect other aspects of qual-
ity of life. We propose that in brain tumor patients,
an appropriate variable is the ability to live and per-
form independently. Thus, while this might not refleet
the patient’s mood or sense of well-being, it does cor
relate with disability and has economic ramifications
as well, Fusthermore, it can be estimated from any of
the performance scores that are routinely used in fol-
lowing palicnts. Prior studies have successfully used
Kamofsky scores to assess quality of life in brain tumor
patients [7.8], although the score was not incorpo-
rated into survival, In addition, the KPS correlates very
closely with more complex, independent measures of
quality of life and with overali survival, while at the
same time providing very good inter-rater reliability,
sase and simplicity [9,

Patients with brain tumors tend © become more dis-
abled as their temors progress and this disability is
reflected in 2 loss of independence. We hypothesized
that a patient’s ability to remain independent would
therefore correlate with survival, but might be more
affected than survival by the aggressivencss of therapy.
To test this hypothesis, we retrospectively analyzed a
cohort of patients for whom independence was mea-
sured prospectively throughout their clinical course: we
also evaluated the affects of varions patient variables
on ability to maintain independence,

Patients and methods

Seventy-five patients with malignant ghoma enrolled
in one of two early phase clinical trals [10,11]
between 1992 and 1998 who survived at least 2 months
after diagnosis and for whom monthly Kamofsky

suores were available were accessed from one of the
authors’ {MG) personal database. Clinical data such
as demographics, location, extent of surgery and fur-
ther treatments were abstracted from medical records,
Treatment intengity was estimated from 1 (o 4+ accord-
ing to whether the patient received only RT or one,
two of more subsequent therapies. Extent of surgi-
cal resection was estimated from surgical records and
post-operative imaging studjes,

A patient was considered independent if his/her KPS
was 270 for at least one half the month. Using monthly
KPS as a guide, four caldulations were mads to assess
independence (for a more detailed description, please
refer to the Appendix):

Percerit time iAdependent (PTT) was derived from
dividing the total number of months with KPS = 70
over the total survival time,

The independent living score (1LS) was calculated
by scoring 2 points for KPS = 70, 1 point for
KPS = 50 (semi-independent) and no points for
lower scores. Each monthly score was maltipiied
by @ correction weighting factor equal to {(month
graded in clinical ¢ourse)/survival {months)] and
then the products summed,

ILS = survival (IL§ x surv) was calculated by
multiplying the (LS times the months of survival,
ILS/ILS,,, was calculated by dividing the 11.8 by
the theoretical maximal ILS {which represented the
sum of the syrvival in months +1).

Data was analyzed using a SigmaStat Package,
version 2.03. A Pearson Product Moment Correlation
was  used lo caleulate  correlation  coefficients
betwern variables and a Spearman coefficient was used
when non-parametric values such as treatment inten-
sity were evalunled. P-values =0.05 were considerad
significant.

' Results

The patieat cohort consisted of 35 men and 40 women
with 4 mean patient age at time of diagnosis of
5.8 years (median 56; range 22-78). Sixty-six patients
(88%) had a histologic diagnosis of GBM and nine
tumors were anaplastic -astrocytomas. Thirty patients
(40%) presented with seizure,

The mean survival of the entirc cohort was
13.1 months (95% CI: 2,7 months). The values for

_the measurement tools of independence are listed in

Table 1. The median survival for all patients was
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O months (25-75%: 615 months). As adjudged by both
PTI and ILS/ILS ,, approximately 60% of the sur-
vival was independent time. A similar value was noted
for the ILS and ILS x surv scores. The ILS score of 6,
for example, reflects 5 months of independent time (or
553% of the total survival), while a score of 66 for the
ILS x surv is equivalent to between 7 and § months
{one can arrive at this by solving the quadratic eguation
x{x + 1) = 66), Forty-three patents (57%) achicved
an ILS = surv score of 42 (equivalent lo 6 months of
KPS = 70), compared wo 61 (80%) patients who sur-
vived this period. By 18 months, however, compatable
percentages were only 17% and 20%;, thus, virtually
@very patient who had survived to this longer time point
was still independent at that time (Table 2),

In order 1o assess the correlation between survival
and independence, we performed a Pearson Product
Moment Correlation (Table 3). The correlation coef-
ficients were all significant but the highest associ-
ations were between supvival and TLS (0.961) and
TS x surv (0.917). Each score 15 plotted against sur-
vival in Figure 1. Interestingly, the »7 values for JI.8
and ILE x surv (0.92 and (.83, respectivel y) were much
greater than those for ILS/1LS . and PTI (0.15 and
0.20, respectively),

As expected, patient age sirongly cormrelated with
survival in this series of patients (5 = —0.421, £ <
0.000008). Age also correlated strongly with all mea-
sures of independence with correlation coefficients
ranging from —0.472 (ILS) to —0.309 {ILS/ILS ).
Independence, measured cither as total months inde-
pendent or as a percentage of the clinical course,
decreased significantly with advancing age (Figure 2).
Values forr* ranged from §.106 for ILS/ILS_ 100.228
for ILS (P < 0.005 for all comparisons).

Tuble !. Independence measures for the patiznt cobort (n = 75)

Mean  Median 5wl dev. CL of mean
Survival (months) 13.2 8.0 18 2%
PTl ‘ 492 5370 32.4 7.5
ILs ‘ 9E &0 0.2 2.4
L8 = surv 2461 660 6088 1440.1
1IL5/ILE,,, 6335 6l0 176 - 4.1

Tabie 2. Comparizon of putient survival with [LE % surv scares for patient cohort
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A oné way ANOVA on ranks was vsed to assess
potential effects of other prognostic variables. There
was no sigmificant correlation of ejther survival or
any independence messurement with sex, side, loca-
tion, histology or presentation with seizure. Extent
of initia]l tumor resection was associated with dif.
ferences in survival and independence. Patients who
underwent a gross total resection (n = 23) survived
longer (14 months) than patlents (»n = 50) with less
than & gross total resection (8 months, P = 0.001,
one way ANOVA on ranks), Patients who underwent
a gross wial resection were also independent for a
greater percentage of their survival time and for a long
absolute period as assessed by the four measures of
independence (Figure 3). Using the ILS » surv valoe
1o estimate independent functioning, patients with total
resections had a median time of independence of almost
1 year {score 147) compared to less than & months
for those with less than total resections (P - 0.001,
one way ANOVA on ranks). This effect was nol con-
founded by the faet that younger patients were more
likely 1o undergo gross total resections; the mean ages
betwaen the groups ware not different (53 vs, 57 years,
F=02).

Although this analysis was retrospective, and
patients were not treated in a uniform fashion, patients
could be categorized on a 14 scale according o post-
surgical treatment imensity as ouwtlined in the Patents
and method section. Using the Spearman Rank Order
Correlation io assess this non-parametsic valve, we
noted a strong correlation with survival (0 = 0.501,
P < 0.0000), Treatment intensity was also strongly
and positively correlated with better ILS (r = 0.581,
F = 0.001; Figure 4), ILS » swrv (» = 0,564, P =
0.0013, ILS/ILS , (r = 0.539, P = 0.001) and PTI
{r =0.571, P = 0.001),

Discussion

Despite the development of many novel therapeu-
tic approaches, survival for patients with malignant
gliomas has nol increased appreciably over the last two
decades [12]. Moreover, the observation that many of

Survival ) o ILS x surv

=8 months =12 months = 1'% months ={ months = 12 months =18 months
Gl pls 3] pts 15 pra 43 pis 2l puy 13 pts
(50%) (419%) {20%) (579} ‘ (2R%) {17%:)
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these novel therapies produce sigrsicant toxicity raises
the issue of whether the primary goal of therapy
should be maximizing survival, If overall survival in
patients with malignant gliomas cannot be appreciabiy
increased with currently available therapies, then opti-
mizing available survival time may be 2 more mean-
ingful clinical outcome and a more logical endpoint
for clinical trials, This concept of ‘rectangularizing
the survival curve has been compellingly argued by
Fries [12].

Table 3. Peuarson Product Moment Correlations of independence
measures with survival data for patient cohort

FTI ILS ILS = gurv IL8/ILS,,,
Survival (.452 0.961 0911 0,386
FT1 (1338 0.347 (0.863
I3 0.934 0.533
ILS » surv £.350
ILS/ILS,,,
ILE
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“If gquality of life is going to be integrated with sur-
vival data, adequate measurement tools for “quality’
are needed. The Karnolsky scale provides one type
of asscssment [13). By rating the patient’s perfor-
mance status based on particular capabilities, ope
can obtain a semi-quantitative idea of how far the
patient’s Jifestyle has deviated from normal. The KPS
is an approximate, non-parametric, score that may
underestimate morbidity in brain tumor patients com-
pared with more complex assessment ools [14].
Other tools have been developed that are more sen-
sitive to neurologic disability, but such tools gen-
erally suffer from. an inability to be quantitatively
described in a simple fashion analagous to sur-
vival. Thus, while independence as interpreted by the
KPS is not a perfect surrogate for quality of life,

it is an easily assessable, and reliable clinical and

research tool with good predictive validity tn cancer

patients [9].
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Gur  method * for  quantifying  independence measures will he much more useful measures for
{deseribed in the Appendix) allows this variable to be assessing those treatments that ineregse qualily of
incorporated into ¢linical studies, As 18 discussed In life. For example, since the PTIL or TLS/ILS,,, val-
the Appendix, we feel that the ¥LS and ILS x surv ues are time dependent, a value of 10O has liftie
-
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meaning unless one knows the survival, By contrast,
an ILS = surv score of 156 means that there has been
the equivalent of 1 year of independent functioning.
Since data from a lacge randomized clinigal trial was
not available for analysis, we first sought to vahidate
our technique using data prospectively collecied from
a cohort of patients initally enrolled in one of two

suceesaive early phase climical trlals, All the patients
were cared for by one of the authors and received
monthly Karnofsky scores, By awarding points hased
on independence per month, a monthly curmulative
scote could be caloulated that could be expressed as
an ordinal number. Our theoretical reatment of these
measures (see Appendix) indicated that if two patients

ILS

o
Il
o
of
ar
G
g
e

at

F
ur



E-31-19595 8:27AM

704
-
04
504
P
40+
W L ]
=
a0 -
*
-
204 l -
-
. i
104 . H l
o ' ! ' |
2 1 3 3 4

‘Traatmaent Intensity
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intensity, The correlarion coefficient in Spearmnan Rank Order test
is 0581 (2 = 0:0001).

had egquivalent survivals, there wouid still be a discrep-
ancy in independence scores iF one of the survivals
were spent in & dependent state. Therelore, our intent
in thiz small cohort of malignant ghioma patients was
to analyze whether treatment intensity was inversely
correlated with independence scores,

We found that the amount of independent time
closely correlated with survival. Patienis vn aversge
were independent for approximaiely 60% of their clin-
ical course, although the actual amount of indepen-
dent time varied widely from patient to patent. The
cloger correlation between ILS and ILS x surv with sur-
vival compared to PTT and TLS/TLS_ indicates that
patients with longer survivals spent more time inde-
pendent than those with shorter survivals. The close
correlation between PTT and TL3/ILE - with ILS and
ILS » surv i§ consistent with the observation that inde-
pendent functioning typically occurs at the bearinning
of the clinicat course and is lost at a later time.

A negative comrelation between age and hoth survival
and Independence measures was also noted. Age 1s the
most powerful predictor of survival in patienis with
GEM. Our data indicate that age is also an important
determinant of length and percentage of time indepen-
dent. No differences in any measure of independence
wais scen between patients with AA and GBM., prob-
ably reflecting the small nomber (r = 9) of patiens
with AA in this series.

Since this Is a retrospective study, the analysis of
treatment effects must be interpreted very cautiously.
For instance, the better survival achieved by patients
endergoing total rescetion might simply reflect the
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presence of 2 polar, accessible Jesion that itself has
a better prognosis. The relationship of tumor resec-
tion 1o survival in patients with malignant gliomas is
poorly defined [15,16]; a recent study, for cxample,
concludes that resection is only helpful in patisnts with
pretreatment midtine shift [17]. In the present cohort,
not only was there an improvement in survival in those
patients for whom & visually total resection was accom-
plished, but those patjents remained independent for
both a longer period and for & greater percentage of
time. Thus, although a definile conclusion is diffienlt,
there is no evidence that an aggressive lumor resection
decreases quality time as measured by independence.

Similarly, the finding of a strong positive correlation
between treatment intensity and both survival and inde-
pendence may reflect an unintentional hias of the treat-
ing physician 10 more intensively treat those patients
who were expected 1o go better: In addition, the longer
4 patient survives, the more likely that patient may be
to receive further treatment. Nevertheless, the results
do not support the contention that intensive (reatment
prolongs survival at the cost of increased disability and
diminished functional stams,

The clese correlation of independence measures
with survival in this retrospective analysis is not sur-
prising. In the setting of a randomized clinical trial,
however, these two measures could easily diverge, par-
ticularly if ome treatment arm increased the percent-
age of independent time, or, more strikingty, allowed
patients to regain independent function over time.
The measures of independence discussed in this paper
(especially the ILS) can detect differences between
therapies that result in identical overall survivals (sée
Appendix). These measures are easy to caleulate, und
the data upon which they are based are simple to col-
lect, Utilizing these messures in a prospective trial may
cnhance our ability to idensify valuable treatments for
patients with malignant gliomas.

Appendix. Quantitating time of independence

Because the clinical course of patients with gliomas
tends (o be one of increasing impairments that decrease
independent functioning, we propose that a simple way
i which 1o measure "quality time” is by quantifying the
time 2 patient remains independent in his/her activities,
Such a simple, measurable variable (independent/not
independent) measured per time provides a readily
reproducible number that can be used t© compare
treatrenss.




E5-31-19595 &8:284AM

FROM NEURO-OMCOLOGY

134

In order to describe the possible Wvays in which inde-
pendenee can be measured, consider the following case
scenario: -

PT 1 is 2 50 year old woman diagnosed with a GBM.
Her post-operative KPS is 80. She is enrolled in an
experimental protocol posioperatively and receives
treatment without incident, being able to maintain
independence. At a follow-up visit 7 months after
diagnosis, her KPS continues to be rated 80, The
next month, she develops a subacute hemiparesis.
MR indicates recurrence. She responds incompletety
to decadron and now needs some assistance with
her daily activity (KPS = 60}, When she is seen at
month 11, she is wheelchalr bound and reguires total
care (KPS = 40). She dies the next month, twelve
menths from time of diagnosis.

In this scenario, the patient remainad independent for
- B months at which time she became semi-independent
for two more months and then lost independence cor-
pletely for the last 2 months of life, 1f ope muliiplies
the arithmetic preduct of KPS at any given time point
with survival, ong ¢ould theoretically arrive at a score,
but since it 13 a non-parametric number, it i3 unclear
how to interpret the values. For example, should the
time that the patient’s KPS was 80 be rated double that
when it wag 407

On the other hand, if one considers the variable of
independence, one could caleulate the percent time
after diagnosis that she remained independent (which
we will terrn PTT). Using this calculation, one anives
at a figure of 67% (8/12 months). However, this cal-
culation considers semi-independence and dependence
“egual and does not distinguish the time in the course
of the Ulness when the patient 15 independent. For
instance, 4 patient who was not independent hut whao
" regains independence because of treatment would have
the same score as one who was independent sarly in the
course for an equal amount of time and then lost this
ability later.

If one awards two points for a KPS = 70 and one
point for a KF3 of 5-60 per month, & patient can then
‘receive 2, | or O puints per month of survival, One could
then add the numbers (o arrive at a score. However, this
still does not distinguish the time in the course when
the patient is independent, To address this, we pro-
pose adding a weighting factor to account for the time
in the clinical course that the patient is independent.
if the patient’s independance level is plotted over time,
the area under the curve (i.e. deriving the integral)

would be one way in which to arrive at 2 quantita-
tive number. A simple arithmetic way to describe this
would be (o draw rectangles that extended from con-
secutive points on the abscissa to the height of the curve
between them and add their areas. Usually, these areas

Care simply summed (ic. obey the commueative law);

in order to weigh the score in favor of those patients
who irnprova over tine, however, we propose that each
rectangle be multiplied by a correction factor squiva-

{ent to the month that is being measured over the total

survival (ie. for the sixth month in a 12 menth course,
you would multiply by &/12). These monthly values
cap then be added to give a scure, which we will term
the TL5.

Let us return to the pattent detailed above, Consider
Table 4, Since we know her survival iz 12 months,
the correction factor is month/12 for each month.
Retrospective analysis of her course then reveals an
ILS score of 7.6, Note that because of the correction
factor, the monthly scores decrease after month 8. IF
one works out the calculations, in fact, it can be seen
that if the patient had died suddenly at month & whan
she remained completely independent, her TLS would

have bean 9.00; thus, ‘the greater the fraction of time a,

patient rernains independent daring the entire ¢linical

course, the higher the score’. If the patient continues

to survive but is dependent, then the correction factor
would decrease each month since the independent time
would be decreasing as the survival increases, In this
sttuation, the ILS would decrease monthly.

This [LS can be eastly modified in two addi-
tional ways that might be useful for prospective and
retrospective study, One way is to simply maluply
IS = surv. Thus, for this patient, ILS x surv would be

Tahle 4. Cateulution of the ILS for FT L

Month KPS Independence Correction L3
score (0-2) factor o
1 30 2 112 0.14
2 50 2 12 0.33
3 30 2 3nz 0.50
4 80 2 4/12 0.67
3 80 2 M2 0.83
G O Z 612 1.00
7 80 2 2 1.17
% g0 2 312 1.33
9 60 1 812 0.75
10 60 I 10712 (83
1 40 0 11712 (L
iz 40 0 12432 (.00
Sgore 7.57
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Tuble 5. Range of independence measares for survivals of
varyimng lengths

Survival  ILS LS = surv  ILE/ALS - PTI
(months)  range range Tange range
4] -7.0 042 0-100 0-10¢
12 0-13.0 0-15G =100 (-100
18 190 N-342 0-100 O 106
24 =250 0-600 (=100 0-100

91 (12 months % 7.6). Another way in which to express
independence is to express ILS ag a [raction of the max-
imal ILS (ILS/ILS ). The maximal ILS will always
be equal to the survival in months plus one; thus, 1t 15
easily calenlated. For this patient, the IL3/ILS,,, score
iz (.58 (7.6/13).

These calculations each reflect shightdy different
aspects of independence as it relates to survival. The
PTI and ILS/ILS, . both address the percentage of
independent time. A similar result would be obtained
for both a palient who has a 4-month survival with
% months of independence and a 12 month survivor in
which the independence time was 9 months. On the
other hand, both the ILS and ILS ® surv scores are
comatative and as such they are strongly linked to sur-
vival. Equivalem nurnbers for the 4 and 12.month sur-
vivors are 3 and 7.5 for the LS and 12 and 90 for
1LS = surv, This is illustrated in Table 5. The range of
valpes for both PTLand ILS/ILS . vary between 0 and
106 for any survival length. By contrast, there is a defin-
able range of values for both LS and ILS x surv which
is survival dependent. A patient who lives 6 months,
for example, can naver obtain 4 score higher than 7 and
432 for ILS and I1.8 = surv, respectively, Furthermore,
the 1L.3 x surv score might be best suited for prospec.
tive studies because independent survival is doubly
rewarded (therefore it increases as a function of the
square of survival) and will ot change further once the
patient becomes dependent.

The advantages of measuring independence can be
illustrated by comparing the following two patient
scenarjos: ' 3

. FT 2 iz diagnused with 2 GEM and 13-enrolled in
one arm of a study, After 8 months, he develops a
complication that renders him unable © live inde-
pendently and his KPS drops to 60, He continues at
this level far six months after which he loses the abil-
1y to care for himsdlf and requires placement in a
nursing home, He then survives another 6 months.

PT 3 is diagnosed with & GBM and is enrolied in the
other arm of the study. She continues o function
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Teikle 6, lndépandence measures for PT 2 and PT 3

PT 2 FT 3
ILs ‘ 7.1 200
IL5 = surv - 1410 A00.0
ILS/ALS,,, 0.34 0.95
FTI 0.40 (.95

independently (KPS = 70} until tumer progression
is noted nineteen maonths later, She dies one month
later.

From the perspective of most treatment analyses that
measure gurvival, these outcomes are equal in that both
of these patients survived 20 months. However, most
would agree that the functional results are different.
Each of these measurcs emphasizes this difference; if
one caloulates the overall scores (Table 6), one can see
a divergence so that FT 3's scores are at least twice as
high ag PT 2’s using any of the scoring systems. Thos, a
difference would be quantifizble despite the equal sur-
vival times and would indicate that the two lreatments
are not equivalent when assessed by these measures,

A clear superiority of any one of the independence
measures over the others is not appreciable in the above
case studies, However, a difference can be discemed
when one considers the following slightly less realistic
scenarios (by today’s standards at least).

PT 4 receives treatment for a GBEM. His KPS at
enrollment is 90, Six months afier initiation, he
develops a complication that decreases his KP5 (o

4¢). He survives another six monthy at that level of

function.

PT 5 also receives treatment for a GBM. Her KPS al
enrollment is 40. Six months after initiation of treat-
mer, she recovers function and her KPS increases
o 90, She survives another six months at which time
she dies of 2 myocardial infarction.

Again, -although the survivals are equal, there does
seem to be a difference in efficacy. FT 4 begins at a
high level of independence but then becomes disabled
for half her course. PT 5 begins trealment disabled
hut then recovers independence. This type of differ-
ence might be important to identify during a clinical
stady. ¥ one grades independcnce using either PT]
or ILS/ILS, . however, the scores are equal (50 and
0.5, respectivaly) (Table 7) because there is no way 10
distinguish independent survival early and late in the
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Tabie 7. Independence meaures frPT4and PT 3

PT 4 BT 5
1.3 1.3 2.5
LS = surv 42.0 1140
IE5/1LS,,.. 0.50 0.30
PTI ) 0.5¢ 0.5

Table 8. Cuomparison of treatments A and B

Relative to A

Surv l]_:‘S PTI
R

Comment

Inergased survival,
greuter time independent
Increazed survival,
inerensed morbidity
Mo ine, survival, greater
percentage time independent
NG ipg, survival But pt
improving toward and of course

i
i ) It 4
fr

TT
v o0 0

glinical course. Both the ILS and ILS = surv scores for
the two patients are much diiferent, however, because
of the weighting factor alluded o above, Thus, even
in this situation where there is identical survivals and
amounts of independent dme, there is still a marked
difference in ratings.

If such measures are to be utilized in comparing
treatments, the tollowing possible pogitive results can
be envisioned (Table 8): (1) a reatment increases sur-
vival, PTI (ILS/ILS .} and ILS (TLS = surv). This
indicatgs that this treatment irmproves both quality and
quantity of survival; (2) a ireatment increases survival
but not PTI or ILS. This indicates that the treatment,
whiie improviog survival, is doing 50 at the cost of inde-
pendence; (3) a treatmnent does not lacrease survival
but does increase PTI and ILS. This indicates that the
treatrnent results in a greater period of paticat indepen-
dence; (4) & treatment does not increase survivai or PT1
‘but does increase ILS. This indicates that the patient
stidus 1s improving from nen-independent o indepen-
dent over the course of the reatment, even though the
tréatment itself 1s not improving survival.
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