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70 years old or older have more comorbidities and can ex-
Background: Older patients, even if fit, are often considered pect more leukopenia and neuropsychiatric toxicity. Ad-
incapable of tolerating platinum-based systemic therapy. We vanced age alone should not preclude appropriate NSCLC
performed a retrospective analysis of Eastern Cooperative treatment. [J Natl Cancer Inst 2002;94:173-81]

Oncology Group (ECOG) 5592, a phase Ill randomized trial
of platinum-based chemotherapy regimens for non-small-
cell lung cancer (NSCLC), and compared outcomes in en-
rollees 70 years of age and older with those in younger pa-
tients. Methods: ECOG carried out a randomized phase I
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with non-small-cell lung cancer (NSCLC) are older than 65 £
years, and one third are older than 70 yedsis However, the

. . ; . : : ) elderly are underrepresented in clinical research trials evaluatin
trial of C|splat|"n plus either e_toposmje or paclitaxel in c_he— new treatments in advanced dised2¢. Several randomized
motherapy-naive NSCLC patients with stages Il or IV dis- a5 ang a major meta-analysis have clearly demonstrated i
ease. Toxic effects, response rates, and survival rates Were, .,y ements in survival for patients with advanced diseas
compared between age groups. AIP values were two-sided. yeatad with chemotherapy [reviewed(B)]. However, a nihilistic

Results: A total of 574 patients enrolled from August 1993 4yt de exists in many clinicians. The elderly, even those with &
through December 1994 were evaluable. Eighty-six (15%) go0d performance status (PS), are often considered to be unff
were 70 years old or older. Older patients had a higher fo aggressive therapy; the benefits, if they do occur, are thought,
incidence of cardiovascular P = .009) and respiratory (° = g pe limited in terms of prognosis or quality of life (QOL). >
.04) comorbidities and nonanalgesic medication us®( .02).  \Many studies(4,5), particularly those outside North America,
Leukopenia (P<.001) and neuropsychiatric toxicity @ =.002)  explicitly exclude the elderly from participating, and this mind-
were more common in elderly men than in younger men. set has been associated with impaired outcome in the elderly
Elderly women lost more weight than younger womenR = yet the elderly clearly benefit: A multicenter randomized trial of ™
.006). Other toxic effects were similar in older and younger yinorelbine versus best supportive care in patients 70 years of

patients. The proportions with clinical partial or complete  age or older demonstrated a nearly threefold improvement in
response (21.5% versus 23.3%; Fishé& exact test,P = .66),
median time to progression (4.37 versus 4.30 months; log-
rank test, P =.29), and survival distribution (log-rank test, P
=.29; median survival, 9.05 versus 8.53 months; 1-year sur- Affiliations of authors:C. J. Langer, Fox Chase Cancer Center, Philadelphia,
vival, 38% versus 29%; and 2-year survival, 14% versus PA; J. Ma_nolg, P. Bernardo, Dana-Farber C;ar_mer Instit_ute, Boston, MA; J.W.
12%) were similar in patients younger than 70 years and 70 Kugler, |I!|n0|s Oncol?gy Re_search Assocu'anon, Pe.ona; P. Bonomi, Rush-
. . . Presbyterian-St. Luke’s Medical Center, Chicago, IL; D. Cella, Northwestern
years Old_ Or_ older. Bas_e“_ne qua“_ty'Of'“fe an_d treatme_nt' Healthcare and Northwestern University, Evanston, IL; D. H. Johnson, Vander-
outcome indices were similar. Equivalent declines over time pjt university, Nashville, TN.
in functional well-being occurred in both groups. Conclu- Correspondence taCorey J. Langer, M.D., Fox Chase Cancer Center, 7701
sion: Response rate, toxici’[y, and survival in fit, elderly Burholme Ave., Philadelphia, PA 19111 (e-mail: CJ_Langer@fccc.edu).
NSCLC patients receiving platinum-based treatment appear ~ See“Notes” following “References.”
to be similar to those in younger patients, although patients © Oxford University Press
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1-year survival rate, with attendant improvement in Q@l). unstable angina, congestive heart failure, myocardial infarction
Despite the obvious benefit of single-agent therapy, a bias oft@ithin the previous year, or evidence of pre-existing peripheral
exists, even among those inclined to treat the elderly, againsuropathy. Written informed consent, in accordance with the
combination therapy or cisplatin-based treatment. institutional review board of each participating institution, was
Although cisplatin-based therapy has yielded improved suequired before study entry. Patients were accrued from the
vival in patients with advanced NSCL(3,7), the role of com- ECOG, a consortium of academic and community cancer centers
bination therapy, particularly cisplatin-based treatment, in tlad practices across North America and South Africa.
elderly has not been explored systematically. In retrospective o
multivariate and recursive partitioning analyses of the Eastéﬁ[?‘ndom'zat'on
Cooperative Oncology Group (ECOG) database in which pa- patients were given a fixed dose of cisplatin at 75 nfgimd
tients received multiple different regimens, most platinuMgere randomly assigned to one of three distinct chemotherapy
based, age did not prove to be an important factor in determ|n|||r&3imenS as follows: 1) etoposide—cisplatin regimen (EC)—
prognosis(8,9). To systematically examine whether advancegigpatin administered over a 1-hour period on day 1 and etopo-
age compromises outcome or exacerbates toxicity, we pgfde at a dose of 100 mgAadministered intravenously over a
formed a retrospective analysis of patients enrolled on ECQ@G-minute period on days 1, 2, and 3; 2) high-dose paclitaxel
5592, a phase Il study employing a fixed dose of cisplatin aﬁ‘@gimen (PCG)—paclitaxel at a dose of 250 mgadministered o
randomly assigning patients to receive either standard therqpyavenougy by 24-hour infusion on day 1, followed by cis- £
(etoposide) or two different QOses of paclitaxel. This study, PrBfatin on day 2, plus granulocyte colony-stimulating factor, at 5§
viously reported by Bonomi et a(10), demonstrated an out- , g/kg subcutaneously beginning on day 3 and continuing untily
come benefit for patients randomly assigned to treatment wiip granulocyte count rose above 10 000Anand 3) low-dose =
paclithel and cisplatin (Table 1). The effecF Qf age on OUtCOWb%lclitaxel regimen (PC)—paclitaxel at a dose of 135 nfg/m S
or toxicity, however, was not explored explicity. given intravenously by 24-hour infusion on day 1, followed by Z
cisplatin on day 2. In the absence of persistent toxicity or evi-2
dence of disease progression, treatment was cycled at 21—dz§/
Eligibility intervals. , _ &
Stratification parameters included the following: ECOG PS g
Fig. 1 provides information about accrual, randomizatio®f O versus 1(11), weight loss during the previous 6 months of o
and availability of patients for analysis. Eligibility stipulatedess than 5% versus greater than or equal to 5%, stage Il
histologically or cytologically confirmed NSCLC; bidimen-versus stage IV diseag2), and bidimensional measurable dis-
sional measurable or evaluable stage Ill, stage IV, or recurr@ase versus evaluable disease.
disease; ECOG PS of 0 or 1; no history of malignant disease inHistory and physical examination, complete blood cell count,s
the previous 5 years, with the exception of skin cancenwitu and serum chemistries were performed before each treatmeé’t
carcinoma of the cervix; and no brain metastasis. In additiogycle. Tumor measurements were obtained after every twas
enrollment mandated adequate organ function defined as feycles. QOL, based on the Functional Assessment of Cances
lows: a leukocyte count of greater than or equal to 40007nem Therapy-Lung (FACT-L) scalg13), was assessed at baseline
platelet count of greater than or equal to 100 000Ararbiliru- and periodically over the course of treatment. Toxicity and tu-r>
bin level of less than or equal to 1.5 mg/dL, and a serum creator responses were defined according to ECOG crif@da.
inine level of less than or equal to 1.5 mg/dL. A minimum ags tistical Method
of 18 years was required. There were no upper age restrictio ga istical viethods

Active infections rendered patients ineligible, as did prior che- The accrual goal of the study (585 patients) was estimated t§
motherapy or mixed small-cell and non-small-cell histology. yield a greater than 90% power to detect a 50% increase irf-
Patients were permitted prior radiation therapy, as long asWedian survival from 6 months on standard treatment to 93
had been completed 2 weeks or more before trial entry. Howronths on either of the paclitaxel regimens, with an experimen=
ever, patients whose only measurable lesion was within a ptgt type 1 significance level of 5%, by use of an O'Brien— &
vious radiation portal were deemed to be ineligible. Addition@leming type group sequential meth¢tb,16). Fisher's exact
exclusion criteria included uncontrolled diabetes mellitus (ra[bst(]_7) was used to compare response rates, and the Kruskal
dom blood sugar level >200 mg/dL), uncontrolled hypertensiowallis test(18) was used to compare levels of toxicity. Survival
estimates were calculated by the Kaplan—Meier mettid),

_ and the log-rank teg20) was used for survival comparisons. All
Table 1.Eastern Cooperative Oncology Group 5592: overall outcome [asP values were two-sided

reported in(10)]*

(0]

PATIENTS AND METHODS
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For this analysis, patient characteristics were broken down by

EC PCG pc age (<70 years versus70 years) and sex and included treat-
ment assignment, race, PS, weight loss in previous 6 months,
(N)Ejecﬁve response rate, % 20012. 4 20127.7 19825éiisgasg stage, prior therapy, primary disease symptoms, meta-
FFS, mo 2.8 5.0 4.4 Static disease symptoms, presence of paraneoplastic syndrome,
MS, mo 7.6 10.0 9.5 gystemic symptoms, associated chronic diseases, chronic medi-
1-y overall survival, % 318 40.3 37.4 cations, initial laboratory values, histology, and sites of meta-

2- [ ival, % 11 15 ) . ) ) .
y overa_ sunviva. = static lesions. Fisher’'s exact test and the Kruskall-Wallis test

*FFS = median failure-free survival; MS= median survival; EC= etopo- Were used to compare proportions and distributions of variables
side/cisplatin; PC= paclitaxel/cisplatin; G= granulocyte colony-stimulating D€tween the two groups. Fisher’s exact (@3%) was also used to
factor. compare response rates between the two groups, with confidence

174 ARTICLES Journal of the National Cancer Institute, Vol. 94, No. 3, February 6, 2002



Fig. 1. CONSORT trial flow diagram
for Eastern Cooperative Oncology
Group (ECOG) 5592, a randomized
phase lll trial of fixed doses of cis-
platin plus either etoposide or pacli-
taxel in chemotherapy-naive patients
with stage Il or IV non-small-cell
lung cancer.
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intervals (Cls) for response estimated by use of exact binomialobtain the total score and scores for subsets of questions, su
Cls (21). Survival curves were estimated by the method afs the TOI. Each patient was classified according to his/her QOI%
Kaplan and Meier(19). The method of Mehta et a(22) was response. The QOL response category for individual patient%
used to test for differences in patterns of toxicity betweemas determined by calculating the difference between abaseling
younger and older patients. TOIl score and the TOI scores at 6, 12, and 26 weeks. In additiorg
we compared baseline QOL between patients aged 70 years aiad
older and patients less than 70 years of age. For patients con®
pleting the 6-month assessment, we also computed a differential
QOL was assessed by version 2 of the FACT-L instrumestore between baseline and 6-month QOL. A Studem'st was
(18), consisting of 35 questions, each scored using a 5-poirged to compare each of these QOL measures, with appropriate
scale: 1) 0= not at all, 2) 1= a little bit, 3) 2 = somewhat, 4) P values assigned. Because missing data at later time points
3 = quite a bit, and 5) 4= very much. The questions addressethight have been related to both QOL and survival status, the
six areas: 1) physical well-being, 2) functional well-being, 3nethod of analysis suggested by Schlucli2®) was employed
lung cancer symptoms, 4) social well-being, 5) emotional welle test for age-related differences in FACT-L scores. Schluch-
being, and 6) relationship with doctor. A subgroup of 21 queter's method jointly models the longitudinal QOL assessments
tions relating to physical well-being, functional well-being, andnd survival to better control for possible bias because of dif-
lung cancer symptoms was combined in a designated trial oferential missing data in the two groups. With the use of this
come index (TOI), which, based on prior studies, was considene@egthod, missing observations that occurred after the last ob-
to be the best summary indicator of the physical component s#rved measurements were assumed to be informatively missing
QOL (13). Patients were asked to complete the FACT-L que§-e., not missing at random). The longitudinal model is the
tionnaire before the first course of chemotherapy and againré@ndom-effects model proposed by Laird and WEt4). The
12, and 26 weeks later. Numeric values for each item were addruavival model is a log-normal model.

Quality of Life
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REsuLTS

were no statistically significant differences with respect to
symptoms of respiratory infection, as well as other primary

From AUgUSt 1993 through December 1994, a total of S%mptomS, hemoptysiS, dyspneal chest pain' Pancoast symp-
patients were enrolled in the trial; 574 were evaluable. The ragms, bone pain, or appetite loss.
sons for cancellation and ineligibility have been delineated pre- O|der patients had a slightly higher percentage of squamous
viously (10). Patient demographics are summarized in Table gistology and a slightly lower percentage of adenocarcinoma,
A total of 488 patients were under 70 years of age; 86 (15%t this trend was statistically nonsignificant (two-sided Fisher’s
were 70 years of age or older. There was equal distributigiact testP = .15). The elderly had a significantly lower in-
across sex, race, PS, pretreatment weight loss, disease stggediffence of mediastinal involvemenP (= .009) and a trend
versus IV), and prior radiation therapy. A significant increase igward more hepatic involvemen® (= .07) but no other dif-

comorbid conditions, including cardiovascular diseaBe =

ferences in sites of metastases. There was no difference in base-

.009) and respiratory disease ¢ .04), was observed in older|ine levels of albumin, lactate dehydrogenase, or alkaline phos-
patients. There was no difference with respect to prior analgepi§atase using Kruskal-Wallis tests.

usage or need for corticosteroids, although older patients ex- o

ceeded younger patients in their use of other medicatigns ( Treatment Distribution

.015).

Among subjects under 70 years, 35% received EC, 33% reg

Pretreatment symptoms and sites of disease are also summa;. 4 PCG, and 32% received PC, while, among subjects 78

rized in Table 2. A slightly higher proportion of younger patien

experienced coughP(= .10) and hoarsenesB (=

Table 2.Eastern Cooperative Oncology Group (ECOG) 5592: age distributid¥/O groups (two-sided Fisher’s exact teBt= .22).

at baseline
Age,y
Total
<70, % =70, % (%) Two-sidedP*
Sex
Male 63 67 365 (64) 47
Female 37 33 209 (36)
Performance statud 1)
ECOG 0 33 26 182 (32) 21
ECOG 1 67 74 392 (68)
Baseline weight loss
<5% body weight 71 66 403 (70) A4
=5% body weight 29 34 171 (30)
Stage(12)
g 20 15 112 (20) .30
IV/recurrent 80 85 462 (80)
Histology
Squamous cell 21 28 128 (22) .09
Nonsguamous cell 70 58 390 (68)
Not specified 9 14 56 (10)
Baseline comorbidities
Cardiac 22 35 135 (24) .009
Respiratory 16 26 100 (17) .04
Other comorbidities 25 35 153 (27) .08
Analgesics 42 31 232 (40) 14
Other medications 51 66 306 (53) .02
Baseline symptoms
Respiratory infection 15 14 86 (15) 1.00
Cough 48 37 267 (46) 10
Hemoptysis 13 15 78 (14) 61
Dyspnea 45 41 253 (44) 55
Hoarseness 9.2 35 48 (8.4) .09
Chest pain 31 26 172 (30) 44
Osseous pain 26 22 144 (25) .59
Respiratory symptoms 26 21 145 (25) 42
Decreased appetite 28 30 165 (29) .70
Sites of involvement
Lung 63 60 358 (62) .90
Pleura 30 26 168 (29) .52
Mediastinum 50 34 274 (48) .009
Supraclavicular lymph node 14 9.3 76 (13) .30
Liver 17 26 105 (18) .07
Bone 34 26 189 (33) .20
Other 24 23 136 (24) .67

t§ears old or older, 26%, 37%, and 37% received EC, PCG, an§
.09). There be | respectively. No statistically significant difference in the &

distributions of treatment received was observed between th&

Clinical Response Rates

//:sdny wo.

Table 3 shows the clinical response rates. Of 488 patient%
under 70 years of age, 105 had either a complete or a partiat
response (22%; 95% C¥ 18% to 25%). Of 86 subjects 70 %
years old or older, 20 achieved a complete or a partial responsg
(23%; 95% Cl= 15% to 34%). No statistically significant dif- 5
ference in response rates between the two groups was observ§d
(P = .67). Of note, a slightly higher proportion of younger
patients (50.6%) had progressive disease as their best over
response compared with older patients (40.7%). When w
grouped patients with stable disease with responders and co
pared the elderly with younger patients, there was no statisticall
significant difference in outcomeP( = .15). There were no
sex-related differences in response rate. Among the elderly, 1
(25%) of 64 subjects receiving taxane-containing regimens ha
either a complete or a partial response (95%=C15% to 37%),
whereas four (18%) of 22 receiving EC responded (95%=CI
5.2% to 40%); among subjects less than 70 years old, 85 (279
of 317 randomly selected to receive taxane-containing regimens
responded (95% Ck 22% to 32%), whereas 20 (12%) of 171 S
patients receiving EC responded (95% €17.3% to 17%).

[

&ouf

1

aye . L€ veef

Aq z508%

Survival and Time to Disease Progression

There was no statistically significant difference in the distri-
bution of survival times between the two groug® & .29).
Overall median survival time in patients younger than 70 years

zz0z1snbny Lz

Table 3.Eastern Cooperative Oncology Group 5592: clinical response data

No. (%)
Objective response <70y old =70y old
Responders*,t 105 (22) 20 (23)
Nonresponders¥ 362 (74) 60 (70)
Unevaluable 21 (4.3) 6 (6.7)

*P value from Fisher’s exact test.

176 ARTICLES

*Patients who had either a complete or a partial response.
TP = .67. Statistical comparison of response rates for those <70 verg0s

years of age.

FPatients whose best response was either progressive disease or no change.
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was 9.05 months compared with 8.53 months in patients FOr the elderly receiving either PC or PCG, the median survival

years old or older. At 1 year, the relative survival rates wetene and the 2-year survival proportion were 9.2 months and

37.7% and 29.1%, respectively; at 2 years, they were 13.5% &%, respectively, compared with 6.34 months and 9%, respec-
11.6%, respectively. The relative survival curves are depictedtinely, for those receiving EC.

Fig. 2, A. Among the elderly, there was no statistically signifi- There was no statistically significant difference with respect

cant difference in survival times between patients receiving thetime to progressionR = .29). At 1 year, 11.3% of subjects

taxane-containing regimen and those receiving BCH .62).

under 70 years of age were free from progression compared with
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Age
— <70y
270y
<70y #AtRisk >70y #At Risk

Median (m) 9.1 244 8.5 43
1y (%) 377 184 291 25
2y (%) 13.5 66 11.6 10
3y (%) 6.6 31 35 3
4y (%) 3.8 17 3.5 2

Two-sided Log-rank p-value: .29

Fig. 2. Kaplan—-Meier es-
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functions @) and the time
to progression distribu- Time (Months)
tions (B) for patients
younger than 70 years and B &
patients 70 years old or —
older. Tick marks repre-
sent censored observa-
tions.
(o]
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& «
e g
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15.1% of those 70 years of age or older. The median time to Table 4.Relative toxic effects, by age
progression in each group was 4.37 and 4.30 months, respgec-

tively. Median time to progression for the elderly receiving EC Age cohort
was 2.76 versus 5.29 months for those receiving PC or PCG Males, <70y, Males, =70y,
(log-rank testP = .36). Time to progression curves are shown %, by CTC~ toxicity %, by CTC toxicity
in Fig. 2, B grade (n= 314) grade (n= 60) T_V(\j/O(-j
. L, . slae:
Sex had no influence on survival or time to progression iroxic effect 1 2 3 4 5 1 2 3 4 5 Pt
either age cohort. The median overall survival time in the grOlfl_Qukopenia 11 20 39 17 0 3 12 38 42 0 <ool

of male subjects less than 70 years old was 8.64 months; it Wagniocytopenia 5 4 11 64 0 3 3 5 8 0 .08
7.72 months in the group 70 years of age or older. The medmatiombocytopenia 34 2 8 2 0 43 12 13 3 0 .74

time to progression was 4.14 and 3.84 months for male subjeé'ﬂgmiah 318 461 171 11 % 1% 5% 2‘5 S g -22
- i orrhage <l < .
in the less than 70 year group and greater th_ar) or eq_ua! ction 5 5 5 1 2 315 12 5 2 09
70-yea_r group, respectlvely. There were no st_atlsncally signitsenitourinary 27 14 <1 0 0 33 13 2 0 0O .74
cant differences with respect to overall survival and time t¥ausea 31 26 22 0 0 25 3 25 0 0 .31
progression between the two groups (overall survival=  VYomiting 22 26 7 6 033 13 7 12 0 48
0863; time to progressior? = .3864). The median overall Diarrhea i s 2 02 78 2 0 37
-Ugbs, ime 1o prog P = - - Pulmonary 5 5 2 1 <1 7 3 0 0 0 15 O©
survival time in the group of female subjects less than 70 year&diac 5 3 2 2 <1122 3 3 0 3 58 ¢
old was 9.79 months; it was 10.25 months in the group 70 yedsray 11 1<1 0 00 0 0 O 2
old or older. The median time to progression was 4.83 and 5.}%’2'9ht loss 5 8 1 0 042 D 2 0 0 41 8
. . eyrosensory 15 11 15 O O 10 20 17 O O 46 @
months for the female subjects in the less than 7_0-year group &/adromotor 20 11 8 <1 0 25 15 10 2 0 .73 =
greater than or equal to 70-year group, respectively. There wekgropsychiatic 11 5 2 <1 0 2 10 7 0 0 .002 §
no statistically significant differences with respect to overafﬂeUf?ﬂ'”'Ca' ; 210 189 1200 58 03 279 222 1123 708 07§ -85307 3
survival and time to progression between the two groups (overaf'st dedree g
survival, P = .6540; time to progressio®, = .5527). Age cohort )
Q
Toxicity Females, <70y, Females=70y, §
%, by CTC toxicity %, by CTC toxicity 5
All patients (n = 588), regardless of eligibility, were in- grade (n= 186) grade (n= 28) T_V(;’O(‘j o)
. . . . side -5
cluded in the toxicity analyses. Toxic effects by maximum grade . effect 1 2 3 4 5 1 2 3 4 5 Pt 5
are detailed separately for males and for females in Table-4- 3
Overall, older males were more likely to experience high—graéléUkOIpemf1 _ 1% 252 ?ig é% % Z) 13 'ﬁ 3;? g -33 E
. . 0, _ranu ocytopenia . =
leukopenia P<.001) then thel'r younger counterparts (42% yen?hrombocytopema 8 11 7 4 0 43 7 7 11 0 75 5
sus _17%), and they had a higher incidence of neuropsychiaitiemia 19 46 26 3 0 11 54 25 0 O 83 o
toxicity (P = .002) (17% grade=2 versus 7%), although the Hemorrhage 3 1. 0 1 0 04 4 4 0 14 ©
precise nature of this toxicity was not delineated. In addition, tigée‘?“on. 6w 8 1 1 0 &® 4 0 7 17 3
ity of toxicity or worst degree of toxicity manifest wag. oo 6 9 1 1 03948 4 4 0 4 N
severity of toxicity g Yy Nausea 26 33 28 0 0 32 25 43 0 0 59
significantly higher in elderly male$(= .007). There was a 7% vomiting 23 30 10 11 0 25 25 14 11 0 97
incidence of grade 5 toxicity in males 70 years old or olddtiarrhea 17 12 3 3 0 14 18 4 11 O 19 B
versus 3% in males under 70 years. Of seven grade 5 eve@ﬂ'g‘.onary 8 5 1 0 0 44 0 4 4 10 3
. . . . . . fdiac 7 2 2 1 211 7 7 0 O .87 ~
occurring in th_e elderly, f_|ve occurred in th(_a high-dose pachtaxgaﬁlergy 2 2 1. 1. 0 00 0 0 0 g
group (three in the setting of neutropenic fever). Four of theeight loss 268 2 0 0 7 ® 4 0 0 006 <
grade 5 events among the elderly occurred in males and thiéarosensory 13 18 17 1 0 11 18 18 0 0 .82 §
d in females. Elderly women were likely to experience romotor 82 4 1 0254 4 0 0 .52 S
occurre Ales. y y p Weuropsychiatic 15 8 1 0 0 7 7 0 0 0 .96 2
more severe weight loss than younger women; 33% of elderyuroclinical 22 2 8 0 0 21 14 18 4 0 .24 N
women had weight loss of 10% or more compared with 17% ®forst degree 1 9 22 66 3 0 4 21 64 118 .18 g
younger women. No other differences in toxicity were observed — <
between younger and older patients. CTC = common toxicity criteria. N
TP value from Fisher’s exact test. Q
N

Quiality of Life Worst degree or grade of toxicity observed per pafient.
§Five or seven patients received high-dose paclitaxel, cisplatin, and granulo-

QOL was assessed at baseline, at 6 weeks, at 3 months, @tgicolony-stimulating factor; linked to neutropenia fever/sepsis.
at 6 months (Table 5). The mean scores for the entire FACT-L,

the TOI, and the physical and functional well-being subscales,

along with the number of assessments completed at each tsRAclusions. It should be noted that substantially fewer patients

point, are shown in Table 6 and Fig. 3. We found no statisticaIY#/ere assessed at 3 and 6 months than at baseline. Those who did

significant differences in either baseline QOB (= .20) or ot undgrgo §—month evaluati.on were presumably sicker, had
changes in QOL over timé(= .12) between younger and oldeProgressive disease, or had died.

males. A_mong female patient_s, older patients had higher scogg§ients Greater Than or Equal to 75 Years of Age

at baseline on the FACT-L instrument than younger women

(114.5 versus 104.1P = .003). Older women also had less Because concerns exist that those patients over age 75 years
change in QOL over timeq = .003). A model that assumed nomay be different with respect to treatment tolerance and out-
association between differential missing data and survival prmame from those between the ages of 70 and 75 years, we also
duced similar but not identical results and resulted in the samealyzed the older group (>75 years;=n 24) and compared
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Table 5. Summary of quality-of-life measurements by age group and
assessment time point*

107

DiscussioN

Response rates and survival rates in fit elderly NSCLC pa-
tients receiving platinum-based treatment are similar to those in
younger patients. With the exception of leukopenia and neuro-
psychiatric toxicity, there were no obvious differences in the

107.5 incidence of toxicity. This observation should pose no surprise.

55.0 The relative safety of cisplatin in the elderly has been reported
19.3. . : L
16.7in several studie$25-28). There was, however, a higher inci-

dence of life-threatening grade 4 and fatal grade 5 events, par-

12

ticularly in the high-dose paclitaxel arm. This finding reinforces

100.6 the need to carefully screen elderly patients who are put on such

52.2 trigls. It also raises the potential need for elderly-specific trials
19.2 P : ; ;
15 othat address their unique physiologic needs and take into account

67

the increased incidence and severity of their comorbidities. It
should be noted that only two patients over the age of 80 years

100.2 were enrolled in ECOG 5592; hence, any conclusions derived
51.6 from this analysis do not apply to the oldest age group. 3

Some additional caveats must be applied to this secondar

“analysis. First, although equivalent declines in QOL over timeg

7

occurred in the elderly and in younger patients, only 21.5% of3

117.6 those 70 years old or older completed the 6-month assessme;_ﬁrt
63.7 compared with 37.2% of those less than 70 years. This differr-

Baseline 6 wk 3 mo 6 mo
Male, age <70y
No. assessed (FACT-L) 293 202 160
Mean FACT-L 107.3 106.8 106.7
Mean TOI 56.5 54.8 545
Mean physical well-beingt 21.4 19.8 19.7
Mean functional well-beingt 16.8 16.2 16.5
Male, age=70 y
No. assessed (FACT-L) 54 34 24
Mean FACT-L 102.9 102.6 101.9
Mean TOI 53.5 52.2 51.8
Mean physical well-beingt 20.2 18.4 18.9
Mean functional well-beingt 16.3 15.3 15.1
Female, age <70y
No. assessed (FACT-L) 164 122 91
Mean FACT-L 104.1 103.9 103.4
Mean TOI 54.7 53.4 52.9
Mean physical well-beingt 20.4 19.0 18.4
Mean functional well-beingt 16.4 16.3 16.6
Female, age=70 y
No. assessed (FACT-L) 25 18 13
Mean FACT-L 114.5 108.5 114.9
Mean TOI 60.6 55.9 58.1
Mean physical well-beingt 22.4 20.4 20.3
Mean functional well-beingt 18.9 16.2 18.0

3%ence is substantial and may indicate that the elderly were actu:

20.6

*FACT-L = Functional Assessment of Cancer Therapy-Lung; FOTreat-

ment Outcome Index.
tDefined as in(13).

ally doing worse than the data would suggest. In retrospect, g
6-month endpoint may have been overly ambitious. Second, th%
higher incidence of neutropenia in the elderly underscores th

observation that hematopoietic reserve declines with age an@
reinforces the need to consider growth factor support, pal’tICUo

Table 6.Eastern Cooperative Oncology Group 5592: subgroup analysis ofarly in diseases like breast cancer or lymphoma, where ther&L
elderly patients by age*

70-75y of age (n= 62)

>75y of age (n= 24)

edge of neurotoxicity in the elderly and the putative increased?
susceptibility of peripheral nerves with age to neurotoxic agentsO

peutic dose intensity is crucié?9). Moreover, given our knowl- 3

% =Grade 3+ 95% CIt %=Grade3 95% cl the absence of any difference in neurotoxicity between the el
Toxic effect derly and younger patents is curious, if not surprising. It should<
OoXic efreC
Leukopenia 71.32) 59t 82 84 (56) 6at09s P€ noted that the case report forms used to track toxic effectg
Anemia 29 (3) 1810 41 20 (0) 7t041 Were uniformly employed during the entire course of the study,o1
Thrombocytopenia 19 (6) 10to 31 12 (4) 3t031 hence, no unintended biases between those 70 years old or oldé
Nausea 30(0) 191043 32(0) 151053 and those less than 70 years of age existed in recording neur&:
Vomiting 22 (11) 13t0 34 16 (12) 5t0 36 toxicity. It ivable. h that th ith mild b lineS
Neurosensory 14.(0) 710 25 24(0) oto4s toXicity. Itis conceivable, however, that those with mild baseline=
Lethal toxic effects, % 8 3t018 8 0.1to26 neurotoxicity may have overlooked or failed to report subtles
Outcome exacerbations of their symptoms. Finally, neuropsychiatric tox-‘é’—
Mean No. of treatment icity, which appeared worse in the elderly, was nonspecn‘lc >
Mcé/_c'esN . 4.65 4.25 chart review strongly suggests that more global symptoms, in=
edian NO. O
treatment cycles 4 4 cluding _fatlgue and Ia_s_snude, were included u'nder this rgpnq;;
Overall response, % 26 1510 39 17 5t0 37 along with more specific symptoms of depression or cognitiveg
Median time to compromise. Consequently, the conclusion that psychologic¢s
progression, mo 4.3 281062 4.1 251083 gnd/or neurocognitive distress was more pronounced in the el
Median survival, mo 8.4 5.9109.7 9.9 49t012.5
1-y survival, % 258 151037 375 181057 derly may represent an overinterpretation of the data.

*As defined in ref. 4.
TCl = confidence interval.

To date, the optimal regimen for fit, elderly patients is not
certain. No elderly-specific study has yet compared platinum-
based therapy with non-platinum-based combinations or single
agents. The Elderly Lung Vinorelbine Italian Study (ELVIS)
Trial (6) clearly established the role of systemic therapy, spe-

their outcome with the outcome in a slightly younger cohodifically vinorelbine, in the elderly, including patients with an
(70-75 years; n= 62) (Table 6). Except for a borderline in-ECOG PS of 2; however, a similar elderly-specific trial com-
creased incidence of leukopeni & .06), no discernible dif- paring vinorelbine—cisplatin with vinorelbine alone has not been
ference was noted, although sample size in the older group wasiducted, nor has any other comparison between cisplatin—new
rather small. Unfortunately, broad conclusions regarding pagent combinations and new-agent monotherapy been mounted
tients 80 years of age or older could not be drawn. There wenethis age group.

only two patients 80 years old or older: One received three Gemcitabine, like vinorelbine, appears to be a reasonable
cycles of therapy, and one received six cycles.

choice in the treatment of elderly NSCLC patients. The impact
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of age on the efficacy and tolerance of gemcitabine as a singlas. The relative response rates for vinorelbine, gemcitabinez
agent in the treatment of NSCLC was evaluated by Shepherchatl GV were 18.5%, 17.5%, and 20%, respectively; the relativel
al. (30)in a retrospective analysis of four separate phase Il trialsedian survivals were 8.8, 6.6, and 7.6 months, respectively. <
Those patients under 65 years of age (255 patients) were comA review by investigators from Fox Chase Cancer Center%
pared with those 65 years of age or older (105 patients). R€hiladelphia, PA) evaluating combination paclitaxel (by 24- or‘é’—
sponse rates were 16% and 24%, respectively; median dnbour infusion) and carboplatin demonstrated no difference irﬁ)
1-year survival rates were 8.1 months and 27% and 9.1 montbgicity, response, or survival for older patients compared With;
and 46%, respectively. There was no overt difference in hemasunger patients, although a trend toward more fatigue Wag
tologic and nonhematologic toxicity, nor was there any differoted in the elderly(34). @
ence in weight reduction or dose omission. Similar findings were Our concern regarding elderly patients with NSCLC is not'\J
found by Russo and Marti(B1). trivial. The incidence of lung cancer rises with advancing age; it~
Only two trials to date have compared combination chemi highest in the 70- to 80-year-old group and does not start to
therapy with monotherapy in this age group. Frasci e(3®) trail off until age 80 years or old€{85). Unfortunately, elderly
tested gemcitabine and vinorelbine in combination (GV) verspatients are underrepresented in clinical trials, making it difficult
single-agent vinorelbine in patients 70 years old or older. The evaluate properly the efficacy and safety of current treatment
response rate for GV was 22% compared with 15% for vinoradptions in this patient population. Data from ECOG 5592 dem-
bine. The respective median and 1-year survival rates were @®trate clearly that the elderly do as well (or as poorly) as
weeks and 30% for GV versus 18 weeks and 13% for vinorgleunger patients and that any decision to deny fit elderly pa-
bine. The relative risk of death at multivariate analysis for G¥fents access to protocol therapy is economic, not medical. Ul-
was 0.48 (95% CkE 0.29 to 0.79P<.01). The magnitude of the timately, functional status trumps a¢e6).
survival difference and the unexpectedly poor survival resm:#f
observed in the single-agent vinorelbine arm led to early termi-=F ERENCES
nation of the study. A much larger and potentially more Credlbl?l) Lee-Chiong TL Jr, Matthay RA. Lung cancer in the elderly patient. Clin
trial by the same group that mounted the ELVIS sty8R) Chest Med 1993:14:453—78.
demonstrated no benefit for GV versus the single-agent constit(® Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr, Albain KS. Under-

180 ARTICLES Journal of the National Cancer Institute, Vol. 94, No. 3, February 6, 2002



representation of patients 65 years of age or older in cancer-treatment trig22) Mehta CR, Patel NR, Tsiatis AA. Exact significance testing for ordered
N Engl J Med 1999;341:2061-7. categorical data. Biometrics 1984;40:819-25.

(3) Stewart LA. Non-Small Cell Lung Cancer Collaborative Group. Chemg23) Schluchter MD. Methods for the analysis of informatively censored lon-
therapy in non-small cell lung cancer: a meta-analysis using updated data gitudinal data. Stat Med 1992;11:1861—70.
on individual patients from 52 randomized clinical trials. BMJ 1995;311(24) Laird NM, Ware JH. Random-effects models for longitudinal data. Bio-
899-909. metrics 1982;38:963-74.

(4) Vercelli M, Quaglia A, Casella C, Parodi S, Capocaccia R, Martined25) Hrushesky JM, Shimp W, Kennedy BJ. Lack of age-dependent cisplatin
Garcia C. Relative survival in elderly cancer patients in Europe. EURO-  nephrotoxicity. Am J Med 1984;76:579-84.

CARE Working Group. Eur J Cancer 1998;34:2264-70. (26) Lichtman SM. Physiologic aspects of aging. Implications for the treatment
(5) Vercelli M, Quaglia A, Casella C, Mangone L. Cancer patient survival in  of cancer. Drugs Aging 1995;7:1212-25.
the elderly. ITACARE Working Group. Tumori 1997;83:490-6. (27) Balducci L, Extermann M. Cancer and aging. An evolving panorama.

(6) The Elderly Lung Cancer Vinorelbine Italian Study Group. Effects of vi- Hematol Oncol Clin North Am 2000;14:1-16.
norelbine on quality of life and survival of elderly patients with advance®@8) Balducci L, Extermann M. Cancer chemotherapy in the older person: what
non-small-cell lung cancer. J Natl Cancer Inst 1999;91:66—72. the oncologist needs to know. Cancer 1997;80:1317-22.

(7) Albain KS, Crowley JJ, LeBlanc M, Livingston RB. Survival determinantg29) Update of recommendations for the use of hematopoietic colony-
in extensive-stage non-small-cell lung cancer: the Southwest Oncology stimulating factors: evidence-based, clinical practice guidelines. American
Group experience. J Clin Oncol 1991;9:1618-26. Society of Clinical Oncology. J Clin Oncol 1996;14:1957—60.

(8) Finkelstein DM, Ettinger DS, Ruckdeschel JC. Long-term survivors i(80) Shepherd FA, Abratt RP, Anderson H, Gatzemeier U, Anglin G, Iglesias J.
metastatic non-small-cell lung cancer. An Eastern Cooperative Oncology Gemcitabine in the treatment of the elderly patient with advanced non-5

Group Study. J Clin Oncol 1986;4:702-9. small cell lung carcinoma. Semin Oncol 1997;24(2 Suppl 7):50-5. =

(9) Jiroutek M, Johnson D, Blum R, Bonomi P, Chang A, Ettinger D, et a[(31) Russo R, Martin C. Effect of age on gemcitabine toxicity profile in efficacy g
Prognostic factors in advanced non-small cell lung cancer (NSCLC): analy- in advanced non-small cell lung cancer [abstract]. Proc ASCO 1994;13:%

sis of Eastern Cooperative Oncology Group (ECOG) trials from 1981-1992 A1237. =
[abstract]. Proc ASCO 1998;17:461A. (32) Frasci G, Lorusso N, Panza N, Comella P, Nicolella G, Bianco A, et al. g
(10) Bonomi P, Kim KM, Fairclough D, Cella D, Kugler J, Rowinsky E, et al. Gemcitabine plus vinorelbine versus vinorelbine alone in elderly patients=

Comparison of survival and quality of life in advanced non-small-cell lung  with advanced non-small cell lung cancer. J Clin Oncol 2000;18:2529—36%"
cancer patients treated with two dose levels of paclitaxel combined wi{83) Gridelli C, Perrone F, Cigolari S, Manzione L, Piantedosi F, Barbera S, et=

cisplatin versus etoposide with cisplatin: results of an Eastern Cooperative al. The MILES (Multicenter Italian Lung Cancer in the Elderly Study) §
Oncology Group trial. J Clin Oncol 2000;18:623-31. Phase IIl Trial: gemcitabine and vinorelbine vs vinorelbine and vs gem- &
(11) Stanley KE. Prognostic factors for survival in patients with inoperable lung  citabine in elderly advanced non-small cell lung cancer [abstract]. Proc3.
cancer. J Natl Cancer Inst 1980;65:25-32. ASCO 2001;20:A1230 (abst. 308). g
(12) Mountain CF. A new international staging system for lung cancer. Chg®4) Rosvold E, Langer CJ, McAleer C, Zipin H, Bonjo C, Ozols R. Advancing -S
1986;89(4 Suppl):225S5-233S. age does not exacerbate toxicity or compromise outcome in NSCLC pa8
(13) Cella DG, Bonomi AE, Lloyd SR, Tulsky DS, Kaplan E, Bonomi P. Re- tients receiving paclitaxel-carboplatin [abstract]. Proc ASCO 1999;18: 3.
liability and validity of the Functional Assessment of Cancer Therapy— A1846. 3

Lung (FACT-L) quality of life instrument. Lung Cancer 1995;12:199-220(35) Yancik R, Ries LA. Cancer in older persons: magnitude of the problem—
(14) Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET,  how do we apply what we know? In: Balducci L, Lyman GH, Ershler WB,
et al. Toxicity and response criteria of the Eastern Cooperative Oncology editors. Comprehensive geriatric oncology. Amsterdam (The Netherlands)
Group. Am J Clin Oncol 1982;5:649-55. Harwood Academic Publishers; 1998. p. 95-103.
(15) O’Brien PC, Fleming TR. A multiple testing procedure for clinical trials.
Biometrics 1979;35:549-56. NOTES
(16) Lan KK, DeMets DL. Discrete sequential boundaries for clinical trials.
Biometrika 1983;70:659-63.
(17) Fisher RA. Statistical Methods for Research Workers! 8. New York This study was conducted by the Eastern Cooperative Oncology Group (Roberg)
(NY): Hafner, 1958. L. Comis, M.D., Chair) and was supported in part by Public Health Serviceg
(18) Kruskall WH, Wallis WA. Use of ranks in one criterion of variance analygrants CA23318, CA66636, CA21115, CA27525, and CA49957 from the«
sis. J Am Stat Assoc 1952;47:583—-612. National Cancer Institute (NCI), National Institutes of Health, Department of§
(19) Kaplan FL, Meier P. Nonparametric estimation from incomplete estiméealth and Human Services. Its contents are solely the responsibility of thes
tion. J Am Stat Assoc 1958;53:457-81. authors and do not necessarily represent the official views of the NCI. P. Bonom
(20) Mantel N. Evaluation of survival data and two new rank order statistiand C. J. Langer are members of the speakers’ bureaus for Bristol-Myers Squibly;
arise in its consideration. Cancer Chemother Rep 1966;50:163-70.  respectively, the makers of Bristol-Myers Squibb, the drug(s) used in this study=
(21) Bickel PJ, Doksum KA. Mathematical statistics: basic ideas and selectedvianuscript received January 2, 2001; revised November 14, 2001; accept
topics. San Francisco (CA): Holden-Day, Inc.; 1977. p. 180-2. December 3, 2001.

002GC/ELLIEIVB/RI0NE/

¢c0cy

Journal of the National Cancer Institute, Vol. 94, No. 3, February 6, 2002 ARTICLES 181



