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Summary An overview s presented of 23 tials of adjuvant chematherapy in squamous ccll carcinoma of the
head and neck. These were reviewed from the potnt of view of design of the trial, analysis of survival, response
rates, meta-analysis, site of failure, toxicity and cost. The minimal increase in survival that could he detected
ranged from 11 to 51%, with a2 median of 25%. No trial was big enough to deweet the lhkely iﬂfﬂ'ﬂuﬁd of
survival, which is 5%. Muny tiels exeluded some eligible patients hefore randomization, the preporton being
21% in those series with details. A further W of trealed patients were excluded from analysis. A response rate
in four induction studies of 47% cqmwd with a 6% increasc i cancer morlalily. Meta-analysis showed an

imsignificonl overall improvement in cancer mortality of 0.5%. Inductcn chemotherapy, synchronous chemo-
{herapy end induclion/muaintenance chemotberapy did not affect cancer mortality whereas synchrencus;

maintenance therapy did. Cigplatinuem, methorrexate, bleomyein, 3-FU and g variely of other regimeans did not
affect the death rate from cancer, but the combination of VBM signiticanty mercased it Meither single wpent
nor cembination chemotherapy prodocsd & significant reduction of cancer deaths, The rate of locomegions)
Tuilure was significunt]y lower in the lreated arms, whersas the metastatic rate was similar in both arms, Unly
three pupers gave [ull details of loxivity with grading these showed a high toxicity tate. The mortality rate

from chemotherapy in nine series avera f.5%.
Py

Adjuvant chemotherapy may be used in three ways in the
rrearment of squamous cell carcinoma of the head and neck:
as inductivn therapy before other forms of teatment, syn-
chronously with radiotherapy, or as maintenance therapy
alter radical radiotherapy and/or surgery. Its place has been
reviewsed by several authors (Cachin, 19492; Chang, 1985
Forestiere, 1980; Glick & Taylor, 1981; Hong, 198K Mead &
Jacobs, 1982; Tannock & Browman, 1986) who have mostly
concluded that adjuvant chemnotherapy does not show any
survival benefit compared with conventional surgery or
radintherapy. However, a review must salisfy certain criteria
before we can accept its findings, In particulur, it ought to
encompass all published (and, if possible, unpublished)
reports = otherwize it may be scriously biased. Most of the
ahove papers review only svme of the reported papers. Tor
example, one review of inductivn chemotherapy only con-
siders lwu of lhe cight published series (Hong, 1983); the
validity of a review which ignores three-quarters of the pub-
lished material must be questionad.

A review should be comprehensive and should cover the
[ollowing topics.

Diesign af the trial: (a) What is the minimal likely icrease
in survival, and are the trials reviewed large enough to detect
this minimal hkely increase? (b} Were any eligihle patients
excluded from analysis? Only Tannock and Browman (1986)
consider these points,

Analysis af the vesults: The method of survival analysis
may be based on total mertality or cancer mortality, and this
can affact the interpreration of the outcome. It is reasonable
to  analyse only deaths due fo cancer If adjuvant
chemotherapy does not change the death rate due to olher
causes. However, deuths due to loxicity may reduce any
henefil of treatment and the ‘swings and rodndabouts’ inter-
play of improvement in survival compaied with deaths due
to toxicity should be analysed.

Swrvivals A review should analvse the extent and direction
of anv change in survival. All the wbove wuthors consider
only two outcomes, benefit ;md no bepefit; none considers
the possibility that treatmem might worsen survival. In face,
there dare three outcomes IL_LJ_:A vimtrolled trial; survival may

*present address: Peychiulic Pha racrepidemiolugy Reseurch Cuon-
sorium, Applied Rescarch, LJJIJ}E'rSI-\- of Buskstchewan, Box 92,
Tlniversity Haspital, Sas]..au.,ul Snska \11t'uu|1 570 R0, Canada,

Currespondence: P M. Stell,
Received & January 1939 and in mlscd fortm 20 December 1989

be hetter 1n the treated arm, it muay be worse in the treated
arm, or the outcome muy be the same in both groups. The
latter cvent (demanding that there is exactly rhe same
number of deaths at exactly the same interval) is 50 unlikely
that it gan be ignored, Thus, there are two outcomes, im-
provement or worsening of survival, and what needs to he
analysed is the direction and magnitude of the difference
between the two arme.

If most of the trials reported show an improvement in
survival in the same direction bul none s significent, thers
may be an overall significant effeel which can be revealed by
a meta-analysis, a technigue in which the results of several
trials are ponled. Howcever, if about half the trials show
improvement and the other hall of equally sized and equally
reliable trals show the opposite, a meta-analvsis is likely to
show that such treatment s inefTective (Peto, 1987), The
mathematival basis of meta-analysis is described in Appendix
2. A npice illustration of this rechnique has recently been
provided by o meta-analysis of the use of sireplokinasc in
myocardial infarction, Mumerous trials of streptokinase car-
vied out many years ago showed no clear benefit, but a
meta-unalysis suggested that this drug probably did improve
survival although no trial large enough 1o detect its effact had
been mounted. A large multinational trial which admitted
17,187 patients was then cartied out. The drug reduced mor-
tality by 3% and this outcome was highly sigmficant. This
driig has been availahle for use in this conlext for the past 30
years, and it is estimated that its carlier adoption would hawve
saved 1,000,000 lves worldwide {Seeond Inlernalions] Study
of Infarct Survival Collsborative Groap, 1988). This trial
illustrates clearly the pitfells of conclusions drawa from trials
that arz too small, and the fact that even a small difference, if
rcal, can be of substantial Lenefit,

Sue of fuilure. Ouly two papers consider the question of
site of failure (Glick & Taylar, 1981; Tannock & Browman,
1986)

Toxictne: All reviews bar twoe (Hong, 1988, Mead &
Jacobs, 1932) consider toxicity, altheugh none summarises
the death rate from toxicity Rpecuhcali!,

Cust; Mo review considers the cost of these regimens anid
whether they achieve a justifiable cost:benefil ratic.

Material and methods

A review is presented here of all the trials of adjuvanl
chemotherapy in squamous carcioma of the head and oeck
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published in the Lnglish language. Several trials have been
excluded [rom the analvsis [or the following reasons; first,
several well designed studies do not report the survival rate
(Bakowski el al., 1978; Fletcher ef al., 1963 Kapstad er o,
197%; Richards & Chambers, 1962 Shants & Erishnamurthi,
19807; sccond, one study was not randomised, as the contral
arm consisted of those rejected for radical treatment (John-
son ef al, L985): third, one (rial did not include wn arm
receiving conventional treatment only (SECOG, 1984); [ourth
one trial (Shanlay & Krishnamurthi, 1980) reported disease-
free survival only, and cond therefore not be analysed for
maortality

This left 23 randomised controlled triuls with survival data
(Arcangeli of af.,, 1983; Cachin e ol 1977; Ervin et al., 1987,
Farekas er af 1980; Fu e ai, 1987, Gollin er g/, 1972
Gupta et af., 1987, Heud and Meck Contracts Frogram, 1947;
Huloye er al., 1985, Hussey & Abrams, 1975, Knowlton or
al., 1975 Lo et af, 1976; Murtin o1 af, 1986; Nissenbaum er
al., 1984, Pearlman e al, 19835; Petrovich o al, 1981; Rent-
schler ef al, 1987 Schuller e al, 19%%; Stefani e af., 1971;
Stefani & Chung, 1980; Stell e al, 1983 Stolwijk e al,
1943, Taylor e af , 1985; Toohill er o/, 1987 Yermund er af,,
1985), The data for dosage, timing of chemotherapy, site
stage and Jocal treatment of the tumour are shown in Tables
I-ITI, Where the trials have been reported on several
vceagions the datu for the latest report have heen used. The
tal run frem Madison, Wisconsin, was reported in jts
enlirety by Gollin ef af (1972) and a subgroup of patients
with tumours of the oral cuvity and oropharynx, with addi-

tional patients, was later reported hy Lo e al. (1976). The
data for tumours of the mouth gnd oropharynx arc taken
from the latter paper, and thyse for other sites from the
former, but the two are otherwise treated as one trial. The
results [or the trial first described in 1971 by Stefani were not
reported until 1980 (Stefani & Chung, 1980), Again, these are
treated as one trial : :

- -
Dpmn

Design of the trial i

Power af the trial  The minimal difference in survival which
cach trial would be likely to detect was calenlated from the
{ormula given by Guorge (19%4) [Appendix 1), It is based on
the number of palitnts i each trial, on the survival rale of
the contral army and on an assumption of a type 1 error of
5%, and a type, I error of 20%, these being commaonly
regarded a5 tHe minimal acceptable valugs for these
parameters,

Randomisation  The reports were examined for details of
eligible patients cxchided before rundomisation.

Analysic of survival
Exclusion of treated patients  The reports were examined for
delails of freated paticnts exeluded from analysis.

Method of colcwlation of survivel The ype of survival
analysis (vancer deaths or Lotal mortality) wus receorded.

Tuble | Patients’ delails: cisplatinum based regimens

Turritnar Type of Local
Referance Tuemicmer give Stizge cliematherapy Treatwwni dlgre
3 M ANOI II-1v Ind /main Surg/DXRT Cieplatin 20 gm-d 1-5

Blecmnyein v, I0um=" 4 37
Metholrexate 200 mp =2 d 15,22,20,35

7 MOHL -1y Ind,/main Surg + DXRT Cisplatioum 100 g m— ¢ |
Bleomytin 15 gm-24 3-7

25 M, 0 Ind DXRT Cisplalinum 120 gm="d 4
SFU 6 mem-"d -5
Bleomyzin iv, |0um-2d2
Methatrexate 120 mgm="4 2

29 MOMNHL -1v Hyn/main DXRT Cisplatinum 20 mg m=? i.v, 4,
123
Bleomycin 10 g m—2 dl,3,5,7

an O.H,U - Ind/main DXRT + surg Cisplatinum 50 mgm=? iy, Once beforg
Methotrexate 30 mg/m=* i.v, } amd pnee
Bleomyein 10y mn-* afler DXRT

35 M.OH.L -1 IND Surg ¢ DXRT Cleplatinum S mgm-?iv.
MTX 40 mg/m? iv, :
Blermyein 15um-" iv [ 4 21 days
Vincrisline 2 mg iv

48 M,OMNAGH Im-1v IND DXRET/sury Clisplulinum (¥} g m-?

FFUSM0gm—'1 s days

M, oral cavity; A, nose and Simses; M, nasapharymg O, orapharvox; H, hypoplurynx: L, larynx: U, unknawn purity,

Tahle T1 Paticnts' details: methotrexate hused Tegimens

_ Tumowr  Tipe of Lacal
Eeterence Tumour site sigpe chemotherapy  treatment Dose
1 M, OA 1-1v Induction DXHRT 1 Smgia di-42
3 M, A MN.OH,L, [I-Iv Induction DXRT 2impiv. disn 12,15
I M.OHNA UI-TV  Synchronons  DXRT 100 g e~ dv. d 0 & 14
23 AMNOHLU HOLIV Industion DXRT Escalated 1o 240 mg m-*
dl-5
iz MM.OH v Induction DXRET S-100meke iy,
Vineristine 0,013 mg ke~ i,
kX M.OHT IV Induction/ Surgery Ay g m-?
mAalnienance DXR L cscalated 1o 20 mg m—7
_ weekly x 16
‘See Tuble 1.
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Table 111 Miscelianeons regimens

Tumcur Tumowr  Type of Loval
Ruference  yite® fapd chemotherapy  treatment Apent & dose
4 0 IV Svm DXRT Bleomyein 15 me im, 2 week !

12 M.NOHL UV Sysimain DXR]I Blecmyvin S u iv, 2 wk~' during DXRT
Bleomycin 15w iv weekly x 16 main
MTX 25mg m™" Lv. weeky » 16 main

15.24 MO TLTT II-1% Syn DXRT SFUiv. 10mg ke ' daily davs | -3
then Smg kg=' 3 times weekiy

18 M.ALHNO MY Ind/Main DXRT Surg Blecrayein 0 units/td.s d 1-4
Cyclophos 200 megm=—"d | -5
Methotrexate 30 g m=2d | and §
SRFU 40 mpm=*d | -3

20 M.OL, NAU I-TV Syn KR Hydronyuren 8l mgke ' 3 times wkly

4,41 MLOLL, N AT Hyn LiXHT Hydroxyures 80 mg kg~ twice o week

2 M,LONH -1 Ind/main DXRT Vinensting 1.3mem =" iv. O b
Methotrexate T5gm=? 12 h
Methatrexale 75 gmé iv. 15h
Bleomycin 80 mg iv. 15h
Methotrenale 75gm 2iv. 180
SFU 3sUmgm *iv 18h
Hydrezyureza 3gm=2 0 h
G6MP 150 g =2 prally 6h
Cyelophos S0mgm-2iv. 124

43 LHOMNEAR 111V Ind /main DXRT Vinblasting 6 mg m~=? 0 h
Bleomycin 15 mg 1m. §h
Methotrexale i mgm 2 24 h
Cyelophos 400 mgm * 24 h
5FUimgkg '24h

47 M,LOMNH U1V Indfmain DXRET +surg  Induction:
methotrexate 6 me/m® & hourly
dl,5%
Maintenance
cisplatinum #l'mgm &
adriamyvin #0 mg m-2) 3 whs = 4

43 MO NHT A -1y Symch DXRT Blecmyein total dose 100 mg iv,

" iGee Tahle 1.

Regpanse rates

These apply only to induction trials. The [ESPUNSe TAtes are
swnmansed where they have been reparted, and the survival
in these trials analvsed,

Meta-analysis

The appropriate data for survival were extracted [rom the
Papers quoted and were subject Lo meta-analysis (Peto, 1957).
The mathematicul basia of this technigue is shown in Appen-
dix 2.

The death rate (number of deaths/total numbery used for
these unalyses was that up tw 2 years where these data were
available. In some reports, information sbout the outcome of
cach patient is provided but, in general, this was not so. In
most of the papers, any losses to follow-up dypring the first 2
years could not be taken into acount and the guoted deulh
rates may, therefore, be slightly too low. = '

This small bias upplics equally across Areatment Bronps,
however, and should nol affcet the significance ol the sur-
vival comparizon. In those triuls in which the pumber of
deaths by 2 years was not given, the number of dealhs
(rounded to the nearcst igfegar) was calculated as (1
—8) x (total number of patients)*where § is the survival rate
al 2 years estimated from the'relevant survival curve, In five
series data were available a1 only one point in time, and not
at two vears. The dats used were then the death rate ul |
year (Marlin ef al, 1986 Stolwik ef al, 1983), 18 months
(Petrovich el al, 1981), 5 years'(Stefani & Chung, 1980) and
al the time of writing (Gollin ez al. 1972). These problems
mean that the meta-analvsis results are not exacr, Newver-
thelezs, they are good enough lo indicate any (lrends.

A mele-analysis is provided of the pooled results of all the
trials, together with subgroup analvses for Lhe main groups
of chemotherupy regimens, for the different timing of
administration {induction, synchronous and mamtenance),
for various siles and for single agents versus vombinations,

The odds ralivs with approximate 95% confidence inter-
vals for these dilferent forms of treatment were ulso cal-
culated wsing the formulac shown in Appendix 3,

Site of Jatlure

The concept is gaining ground that adjuvant chemolherapy
might be usetul in reducing the proportion of patients who
require sulvage surpery for failed radiotherapy. Alsn some
believe that it mighl increase the rate of distanl metastases
(Vermund ef afl, 1985), and some that it might reduce it
(Schuller a¢ gl 1988), Thercfore data for site of failurc were
eatracted when they were gvailable,

Toxicity

All papers were reviewed for reports of toxicily, in particular
deaths and the use of u grading system as recommended by
the WHO (Miller & wl, 1981).

Cost

The cost of induction and muinlenance regimens was cal-
culated based on the cost of a bed per day in an English
teaching hospital in 1987, which was £152.78 (Stell, 1987),
The length of stay was that given in eoch ariicle, plus an
arbitary 3 days which is usually required for assessment, and
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for recovery from the offects of chemotherapy, The cost of
drugs was ignored as this is relatively small: furthermore the
cost of synchronouns chemotherapy was not ealeulated as it
usnally does not require an cxtra stay in hospital, and i1s cost
15, therefore, minimal,

Re=nlts

Desigr of the trial

Power of the trigl  The minimal difference in survival which
could be detected by each trial ranged from 11 to 51% with a
median of 25%.

Randomisation Al the trials reviewed wers randomsed, b
many did not describe the randomisalion process. Four trials
did nol specify whether clipible patients were excluded from
randomisation. Twelve authors described exclusion of eligible
patients before randomisation, but only five authors {Ervin e
al., 1987; Fu et af, 1987; Holoye er @i, 1985; Schuller e al.,
1988; Toohill e al., 1987) give details of how many eligible
patients were excluded, These lutter five trials contained a
twlal of 648 patienls, 134 (20.7%) of cligible patients were
excluded before randomisation. In four 1hals there were no
exclusions from randomisation, but some Lreated patients
were excluded [rom analysis (v.i.). Only five adhered to the
policy of ‘intention to treat” (Gupty er af, 19587, Pearlman er
al, 1985; Stell ef af, 1983; Stolwijk ef af., 1983; Vermund er
al, 1983), ie all cligible patients were randomised and
included in the analysis, whether trealed or not.

Analysis of survival

Excheion of treated putienis Wine reports excluded some
treated pulients from the final analysis (Cachin er al, 1977
Farekas er al, 1980: Fu ef al,, 1987 Head and Neck Con-
tracts Program, 1987; Hussey & Ahrams, 1975, Lo & al.,
1976; Martin et af., 1986; Stefuni & Chung, 1980; Taylor e
al, 1985}, Out of a total of 2012 patients in these ninc trials
183 patients were cxcluded from (he analysis (9.1%).
Method of calcwludion of survival  Eleven authors analysed
caueer deaths alone, three reported total mortality, one did
net state how survival was culeulated and seven authors Fave
full details of the fate of all puticnts ar a specific interval.
From thess latter seven it iz possible to culculate the
difference belween cancer survival and crude  survival
(Holoye er al, 1985 Knowlton e al., 1975 Pearlman et af,
1985; Perrovich ef af., 1951 Taylor e al., 1985 Tachil] e al.,
1987; Vermund of af., 19835) (Table IV).

Chemotherapy  increased  the total morlality by 5.0%
whereas the difference in cancer death rates was 2.4%,. Thus,
an analysis restricted to cancer deaths underestimated the
death rate by 2.6%, probably because deaths due Lo toxicity
were not jncluded in the analvsis,

;
Response rates AL N :

Responise rates using WHO cripé'ria were ohly quoted in fonr
of the induction studies. The refults (Tzhla V) show that a
response rate of 46.9% equated with an increase in death

rale of 6.4%, although thiz cthange was not significant,

L

Mera-analysis g

A total of 3,683 patients wers eligible and of these, 3398
patients were randomised. The death rale was BE5/1,360
(36.7%) in the control arms, and 900/1724 (56.2%) in the
trealed arms, an improvement of survival of 0.5% in the
chemutherapy agms. Meta-analysis showed that the sum ol
(0 — E) over all trials was —4.29 and its variance 201.39,
This difference 5 not significant (r = —0.30). The odds ratio
was 1.02 and its 95% confidence interval 0.80—1.17.

The subgroup analysis was curred out for the different
agents, irrespective of whether they were used for induciton,
maintenance, etc. (Tables V1 to IX). This showed that the
VBM regimen significantly increased the death rate from
vancer, whereas all the other regimens were ineffsctive.

Subgroup analysis fur the tming of chemotherapy
{irrespective of the agents nsed) is shown in Table X. Indue.
tiom  chemotherapy, synchronous chemoatherapy  and
induction/maintenance were completely incffetive, whereus
synchronons/maintenance  therapy signilicantly  reduced
deaths from cancer (P ~<0.05).

A subgroup analysis for sile (irrespective of agents and
uming of use) is miven in Table XI. No significant differences
were found.,

Finally, subgroup analysis of the number of agents
{irrespective of agent and timing of usc) showed that neither
single agents nor multiple agents produced a signilicant
reduction of the death rate.

Nire af failure

Data about the site of failure ware given in 10 papers. The
results are summarised in Tables X111 and XTV. The failure
rate from locoremional recurrence was 6.7% loss in the
treated groups, and this difference was highly significant
(P-0.01). The failure rate for distant mutastases was 2.0%,
lowsr in the treated group, but this was not significant.

Toxicity

Toxicity was reported fully and graded in only three papers
(Ervin er al., 1987; Fu er o/, 1987; Schuller o al., 1988), Nine
papers gave details of toxicity, with no grading scheme, eight
papers dismissed it in a few words, e.g. ‘mild and transient
{Arcangeli ¢ ol 1983), and four did not mention it at all.
No paper used the scheme reconunended by the WHO
(Miller er al, 1981,

Deaths from toxicity were mentioned in 10 series {Ervin g

Table IV Ditference hetween Lotal and cancer artelity

Control armt . Trewted arm [ O-E J Varignee ZF £
Tutal mortality 158/311 17273408 1.2 n.s.
[30.8%) [55.8%) 7.50 38,58
Cancer mortality 157311 163/308
[30.5%) (52.945) 178 el ®E1  nas
Table ¥ Responsc rates and survival
Response - [euihs
Heference rerie Contrel arm Treated arm  0-F Firr £ r
17 104,282 07152 £2/140 015 1503 0.4  nas
25 1828 227 14,28 2M 341 124 ns
22 812 101l 1012 043 068 052 s
15 56T 3476 49,82 392 950 LE8  ns
Total LB 397 13011266 135;262 R4T 3302 147 ns
[46.9%) {45.1%%) {51.5%)
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Tahle VT Meta-analvsis: cisplatinum regmens

Deatks
Heference  Contred arm Chemotherapy arm O=E Varlance 7 F ot
7 7120 316 =255 1.97 —18% nas
17 67152 Ind 62140 015 18.03 004 ns,
Main 597151 —379" 1346 =058 na
15 927 1428 2.2% 34l 1.3 n.s
i 13/13 15/23 —2R8° 148 — 238 =<0.023
30 18,28 15/31 -2 e 1.22 ms.
15 34,76 49/82 582 9.9 1.3E nx
4% 11/33 1227 165 357 87 ns
Tutal 138,345 2200508 =09 51.32 014 ns.
[435.5%) (45.1%)
Odds ratio 1.02 {078 1.34)
Tuble ¥I1  Meta-gnalysis: methotrexate regimens
Deaths
Raference Control arm Chemorberapy -5 Varlanee Z F
i 3570 26,72 —-493  H.78 =167 ns=
b4 21526 2337312 392 Az79 058 n.s
16 RiN4T T/ 150 =513 1942 —1.19 ns
a3 14048 4148 350 4.4 1.7% ns.
2 11t 1012 =043 ek —0.52 s
33 a2t U2g =0T 307 —0.38 ns,
Tutual ST IR3Y IE1/62R 462 7512 —.53 n.s.
62.1%a) (60 T%0)

Oudds rutio 106 (1.55-1,33)

Lable YIII Mezta-analysis. VBM remmens
Dearhs
Congrgd  Treated
Reference anm arm (O-E) Vurianee £ P
42 1834 3447 558 il8 Tan <0025
45 B35 14/31. 322 3.T7 1.71 1.5,
Total 2674 4380 9.3a .66 308 <00l

(35.1%)  (60.0%)
Odds ratio 0,36 (0.19-0.69)

Bleomycin regrimens

i 48/87 5799 LIl 1145 D33  ns
12 1331 21245 —378 591 — 155 ma
i 400111 48101 40 13MH L0 ns
it 121249 127255 152 3155 027 ns

(48.6%)  [49.8Y)

Odds catio 0.95 (0.67-1.35)
F-EL regimen

15,24 64,7% 52/746 458 734 — 150 n.a,
(BLO%) (68.49%)
Ordds ratio 197 (094 413}
Tahle TX  Mela-analysis: miscellansous regimens
Deqihs

Contral  Chemotherapy
Author wrm art L) Va!:'@uh* & P
! 23/39 25/38 .21 4458 Nolns
20 11113 16/21 —034 18z 025 ns.
40,41 6275 74 400 389 20 =005
47 22741 2141 03 318 —0.22 n.s.
Totil 11R/T0 132177 448 1751 1.07 n.s.

{69.4%) [74.6%5)

Crlds ratio 0507 (0.45-1,24)

&

-
al , 1987; Fazekas er ol 1980; Fu et al, 1987; Holove of ol
1445; Knowlton er al., 1975 Missenhawm ef al., 1954 Pearl-
man et ¢, 1985, Schuller er af, 1988; Stell e al, 1983
Stolwik ef al, 1983). One of these did not recard the number
of deaths due to toxiciny, bnt stated that serious complica-
tions, invluding death, dvcurred in “less than' 10% of all
patients' (Knowlton e af, 1973). In the remaining nine

reports, the toral mortality from chemotherupy was 41/627,
i 6.5%. The death rate in these nine trials totalled 379627
in the vontrol arm and 48637 i the treated arm, Thus, in
these nine trials the death rate was 2.4% higher in the tregted
arms, to which must be added a further #.3% increase in
deaths due to tosicily, making & total reduction in survival of
8.9%. Eight of these 10 trials were of induction chemo-
therapy, and two were of synchronous chemotherapy.

Cost

One paper (Pearlman er al., 1985) mentioned the issue ol cost
bui did not measure it No other paper mentioned this
aspect. None recorded the number of davs in hospilal, How-
cver, a very crude calenlation bhased on the number and
length ol the courses shows that the median number of days
was 21, with a range of 3-50, Thus, the cost ranged from
E458 to £7.639, the median being £3,361.

Diiscussion

Citven that the overall survival of squamous carcinoma of the
head wnd neck has not improved in a peneration (Stell ¢ al.,
1986) it is very unlikely that a major improvement in survival
is to be expected from manipulations of the various forms of
treatment currently available. Real improvement in survival
of 5% would be very worthwhile and is realistically all that
mighr be achieved in the presenl vircumstances: a 10% im-
provement is just conceivable, but it is unreasonable to
expect any improvement beyond Lhis with currently available
forms of treatment.

This overview shows that no tial yel mounted iz hig
enough tw delect the probakle degree of improvement from
chemotherapy, that is between 5 and 10%. The least
difference which could be reliably detected by these trials was
11%n, and the median was 23%. Any new form of treatment
which produces an improvement in survival as great as 25%
would be adopted rapidly, without the necessity for u trial,

Only about a quaster of these trials adhered to the policy
ol ‘intention to treat’, and many excluded some eligible
patients [rom randomisation. Where details were given, it
ernerged that over u third of eligible patients were excluded
before randomisation. Furlhermore, 10% of treated patients
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Tuble X Meta-anulvsiz: type of chemotherapy

]

Rofirence Sum (G-E] Sum {var) & 2 : Odely ratip (955 t‘? o

Facheeiion e

1,8,23,25,32 11,63 65,69 140 ns 0.84 {167 1.07)

33,48

Sypnchronotis a

4,15,16,20,24, ~LIR £4.600 —B15 ns 102 (080 1 3G

40,41 49 e S

Trhiluciion maiternnace =

T,17,18,30,33, 1,39 55.20 — 05 ns 1O {0 T7-1.31)

42,4547

Syrchranous maititenanee i

13,79 506 175 — 207 -{.05 214 (Lid=4.42)
L =
A

Table X1 Metg-analvsis site

i’?e,ﬁ*rrm:e Sum (O-F) Sum fwirj Z P Chads ratin (%335 1)

Mourh .

1.8, 14, -0 2160 —1.9% nas. 1.52 (0.89-2.33)

23

Oraplarynx

14814 —-7.93 4234 =132 ns L21 (089 L.e3)

24 .32

Larynx & hypopharynx

B.1516 R L =080 n.5 1.22 (LT5-2.01)

_ Table X1 Meta-analvsis: number of agenls

Refarenre Sum (O E| Sum f‘var] £ P Qelds rarie (85% ©F)

Single apen a

1.4.8.15.

10,20,

2304 53,

40,41 44 .54 1820 —005 s 1.0G (0.84—1.20)

Muiriple agents

TI2,17.18,

25,29.30,32 35,

424547 48 247 7935 0.25 RS 97 (0.78-1.21)

Tuble X1 Mera-analysis; locoregional failure

Reference Conrral arn Freated aem (O=k) Fur Z =]

I 4470 32173 —6.54 B89 —219 <nns
5 15173 69/ 164 —1.08 Ares =024 ns
& 12156 33156 9,50 I8.T9 —219 <005

17 367144 35135
31132 -0.25 1750 006 ns.
15 16,34 el 426 4.47 183 s
20 10716 15/24 1.0 23 000 ns
23 33748 374y +2.00 4,74 081 nas.
24 38/36 27156 5.50 6BE =210 <005
4k 10433 12,27 210 3.5 112 oy
49 ™ 61/111 —4.3 1348 —1237  na
Total 404 /55 306/9a3 — U 57 s —283 =001
(47 8%) 4l.1%)
Crdds ratio 131 {1.09-1.58)
Table X1V Melo-cnalysis; distant metastases
Reference Canered arm Treated arm (0-FE) Far g n
1 13,70 12:72 — L8 518 —-030 ns
8 23173 16/ 164 —4.03 Y40 —1461  ns
17 277144 206/133) -4.23 12.48 120 ns.
12/132)
15 539 158 — 1.9 140 —166 ns
23 11/48 f3/qE =25 153 .33 s,
24 056 5i5a 0.50 250 =032 ns
18 2133 1427 —0.33 072 =04l ns
4 13/111 260111 650 B.OT 229 =Ino2s
Total 104674 105783 -7.32 d4.54 1.0 n.s,
115.4%0 [E3.4%%)

Chlds ratio 118 (A&~ 1,56)




were excluded from analysis und this must be an ENOIITIGUS
source of Dbias because it is highly likely that excluded
panents do badly. A further source of hias of any review of
published trials is the fact that small trials and negative trials
are unlikely 1o be reported (publication hias), Finally, most
trials did not report the actual mechanism of randomisation,
and it may be that some nsed systems, such as randomising
by the date of birth, which allow the clinician tn kiaw
beforehand the treatinent arm to which a palient would be
allncated.

Most of the trials relicd on analysis of cancer deaths rather
than total mortality, Although chematherapy dovs not affect
the rate of intercurrent deaths, nor the survival of patients
loest te follow-up, calcululion should nonetheless be based on
tutal mortality becanse deaths [rom toxicity may be counted
as intereurrent deaths, thus giving a falsc scnse of the overall
picture, The analvsis of cancer mortality ruther than crude
survival in the series reviewed here inflated the survival rate
of the chemolherapy group by 2.6%, indicating that some
deaths due to taxicity were counted as intercurrent deaths.
The analysis of dearhs due to other causes is a sericus
problem in trials in which they contribute a substantjal pro-
portion of total mortality. However, the risk of death from
other vauses is low durng the first few yeurs after diagnosis
and, for irials of advanced cancer, the simplest and mos)
reliable unalysic is that bused on ratal mworiality.

Meta-analysis showed that, overall, the chemotherapy
arms fared slightly better than the control arms, the
difference in cuncer mortality being 0.5%. However, analysis
of the seven trials which gave full details and were, therefore,
the most reliable showed an increase of 5.0% in imorlality.

Subgroup analysis suggests that cisplatinum, methotreaute,
bleemyein, 5-FU and miscellaneons regimens were ineffective,
whereas VBM produces a sipnificant reduction in survival,
Subgroup  analysis  also  supgests  (hat synchronous,
mainlenance therapy is probahly effective (although this
result is bused on ooly two trials), whereus induction,
induction/malalenance and synchronous therapy are not
Single apents are not hemer than combinations. Finally,
adjuvant therapy does not henefit tumours of any particulas
Eile,

The available dara for sile of failure suggest  thar
chemotherapy reduces the rate of locorepional failure, thus
improving yuality of survival, There is no evidence that it
either increases or decreases the distant metastatic rate.

Although muny authors dismiss toxicity lightly, il is clear
form the few available data from the death rate of 6.5%
form toxicity that this conclusion is not justified.

The figures for cost are very aproximate and do nol in-
clude drug costs. They alsn relate only to induction and
majnlenance repimens, since synchronous regimens usually
do not prolong stay in hospital, It has been shown that the
maximum cost per patient, per year of life saved, rhat the
UK Nutonal Health Servies can sustain is £17,000 ar 1987
prices (Stell, 19571, Induclivn or maintenance chemotherapy
wonld thus necd o increase survival by M-25% to he
affordable. As they increase survival by 5% at most, they ape
nel affordable,

This review has many sources of hias, some-of which have
already been relerred 1o, but the main source.of inaccuracy is
the difficulty of extracting complete duta from the various
reports. In particular the survival at 2 vears oflen had o he
read oll & very small graph; slthough the number of puticnts
admitted to the trial was always given, the number at sk at
this or any other lime interval was often not given. For some
of the studies an allernative end-point had (o be uged, eg. 5
vear survival. This was not ideal bt the sum of the ohserved
and expected numbers of deaths from these analyses siill
provides a valid and reazonably efficient global test of wheth-
et there is a differcnce in survival,

Meoreover, the subgroup analvses should he treated with

i " T &
great caution. Subgroup analysii should only be cartied oul
il the following criteria asc satisfied: [a) the analvsis was
intended at the start of the tial; (b) the analysis is not Liable
to bias; (¢) the analyzis is biologicully plausible; (d) the result
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of the trial is significant overall (Bulpite, 1988), Therefore,
Feto (1987) advises reporting sabgroup analvses but treating
them with grave suspicion. However, they may be usefl
pointers to further trials.

The authors wish to make g slrong plea to both authors
and editors of journals that reporls of cancer clinical trials
should include the following:

1. Calculation of sumple size and of the minimal difference
likely to be detected by the trial (the power of the study},
2. Details of the fale of eligible patients excluded form ran-
domisation

3. Details of the futc of treated patients excluded from the
analysis.

4. Bolh toral and cuncer mortality,

- A full table of results at 2 and 5 yeurs,

- Toxicity, using the WHO scale.

. Deaths from toxicity,

. Cost.

e = LR

L

Appendix 1

The formula for caleulating the minimal number of events

nceded to deteet a given difference in an individual was

adapted from the following formula mven by George (1984),
(Z.z + ZF

2 (arc sin v'r; = arc sin A ryf

H=

where », = 'cure’ rale in control gloup; m='cure’ ralc in
treated group: Z,. =normal deviate [or tvpe 1 error:

Z, = normal deviate for Type 11 efror;, # = number in egch
arTo.

Appendix 2

The meta-anulysis is that described by Peto (1987],

The expected number of deaths in the treated arm is
caleulated from the overall result, and this number is sub-
tracted [rom the ohserved number of dearhs. The resulting
quantity {O—E) will be negative i lhe treatment is effective,
that is the number of deaths is reduced. The standard devia-
ion of ((J—E) can be caleulated so that the values for
(O —E) and its variance can be summed over several trigls,
The sum of (O — E} 1s divided by its stundard deviation ithe
syudre root of the summed variances) to test for a signiticant
ellect in the trals as & whole.

The survival data for a lwo arm trial can be displayed as
shown below:

Treatment | Treaement 2

Dhed i Fy
Survived Ry —r M=r;
n i

r

where # = no. of deaths in group 1; ro=no. of deaths in

group I 7, = total no. in group 1; », = tolal no. in group 2.
The parameter O — E (observed — expecied number of

deaths) [or the treated group is calculated as [ullows:

0= F =) -{r-': ) -

I'he variance F, of () — F
=mP O (H=n)iN-1
where N=pm + 0y P=(r + YN O=1-58,

The significance of (O—E) is tested by dividing 1L by the
square root of its variance, and referring the result to tables
of the normal distribution,

Appendix 3. Odds rario

Il the results are displayed 10 a table as shown in Appendix
2, lhe proporlion in each cell can he readily calculated as

follows:
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Po= niN
Pu=riN :
My ={m—r)N

P = (Ba—rgli N
and can be displaved as follows:

Contral arm Treated' arm
Dead Fu Fu
Alive Pz Fu
The odds ratio, R, is then calculated as follows (Fleiss, 1951

R = (pu % pa)i(pa X pa)
The standard deviation is given as follows:

1 I 1 1 1 0.3
sd. (logR) —_ oSO A (AL S
v N Py Pz Py Pa
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