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An overview of randomised controlled trials of adjuvant chemotherapy in

head and neck cancer

AJ Munro

Department of Radiotherapy, St Bartholomew’s Hospital, West Smithfield, London EC1A 7BE, UK.

Summary Meta-analysis of the published results from 54 randomised controlled trials of adjuvant
chemotherapy in head and neck cancer suggests that chemotherapy might increase absolute survival by 6.5%
(95% confidence interval 3.1-9.9%). The odds ratio in favour of chemotherapy is 1.37 (95% confidence
interval 1.24-1.5). Single-agent chemotherapy given synchronously with radiotherapy increased survival by
12.1% (95% confidence interval 5-19%). The benefit from neoadjuvant chemotherapy was less: a rate
difference of 3.7% (95% confidence interval 0.9—6.5%). The results suggest that the investigation of optimal
agents and scheduling for synchronous radiotherapy and chemotherapy might still be important in clinical

trials in head and neck cancer.
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Attitudes towards cytotoxic chemotherapy for squamous car-
cinomas of the head and neck range from enthusiasm
(Dimery and Hong, 1993) to disdain (Tannock and Brow-
man, 1986; Taylor, 1987). Response rates to chemotherapy
are high, but this responsiveness does not appear to translate
into durable benefit in terms of survival. Recent meta-
analyses of adjuvant chemotherapy for squamous cell car-
cinoma of the head and neck failed to show any benefit from
such treatment (Stell and Rawson, 1990; Stell, 1992). How-
ever, several randomised trials published subsequently have
been reported as showing benefit from adding chemotherapy
to standard therapy. In order better to define the possible
role for chemotherapy and to suggest possibly fruitful
avenues for exploration, a further meta-analysis of published
randomised clinical studies of adjuvant chemotherapy in
head and neck cancer has been performed.

The primary purpose of this overview was to discover
whether the addition of chemotherapy to definitive standard
therapy improved survival in patients with cancer of the head
and neck. Secondary objectives included an assessment of
whether the timing of chemotherapy, before, during or after
standard therapy, was important; a specific assessment of the
effectiveness of platinum/5-fluorouracil (5-FU) regimens; an
evaluation of single-agent chemotherapy given synchronously
with radiotherapy; an assessment of the effect of
chemotherapy upon locoregional control rates; an assessment
of the effect of chemotherapy upon the occurrence of distant
metastases.

Materials and methods

A structured search was conducted to identify randomised
clinical trials of chemotherapy in head and neck cancer. A
trial was suitable for inclusion if it fulfilled the following
criteria.

@ published between January 1963 and August 1993;

e allocation of treatment was said to be randomised;

@ there was a control arm in which patients did not receive
chemotherapy;

@ Results were available for survival, disease-free survival or
local control.

Abstracts as well as published papers were acceptable. If
the same data had been published more than once, the most
recent data were used. Several complementary search pro-
cedures were used: MEDLINE search; a review of the
Physicians’ Data Query (Silver Platter) clinical trials data-
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base; review of the relevant sections in the two available
volumes of Randomized Trials in Cancer: A Critical Review
by Sites (Cachin, 1978; Dodion et al., 1986); a systematic
review of every volume of the published proceedings of the
American Society of Clinical Oncologists from 1979 to
1993.

The data were abstracted from photocopies of the original
publications and entered onto a spreadsheet (Excel 4.0).
Trials were classified as follows:

® neoadjuvant, chemotherapy given before definitive
therapy;

® synchronous, chemotherapy given synchronously with
radiotherapy;

® post-definitive,

therapy.

chemotherapy given after definitive

Some trials combined more than one of the above com-
ponents; such trials were classified according to the earliest
appearance of chemotherapy in the protocol. For example, a
trial involving two courses of chemotherapy then surgery,
then maintenance chemotherapy would simply be classified as
neoadjuvant.

The analysis was performed on published data: no attempt
was made to obtain data on individual patients. The times at
which survival was reported varied between studies. The
maximum survival interval available was used with an upper
limit of 5 years. Survival data, therefore, apply only to the
particular time point available for each trial. No allowance
has been made for the inevitable censoring within trials or
for differential censoring between trials. Wherever possible,
the raw numbers were used: in the absence of such data the
numbers were estimated from the published survival curves.
The values were obtained by applying a set square to the
survival curve at the specified time point, reading off the
percentage surviving, and thereby calculating, from the total
number randomised to that group, the absolute number of
survivors. The validity of the abstracted data was assessed by
repeated cross-checking and also, where possible, by com-
parison with the data presented in previous overviews (Stell
and Rawson, 1990; Stell, 1992). Of necessity, however, the
data used are crude and, at best, approximate.

The estimation of the number of events in the control and
experimental arms is, when there is no access to data on
individual patients, subject to a number of possible biases.
Two possible sources of bias are: differential censoring
between the two arms of the trial so that the denominator in
the experimental arm is proportionally lower than that in the
control arm, thereby exaggerating the benefit of the experi-
mental therapy; and systematic errors in extracting the data
from published reports so that the survival rate is con-
sistently overestimated in the experimental arm and con-
sistently underestimated in the control arm. Sensitivity
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analyses have been used to investigate the possible effects of
this type of bias upon the conclusions. Two approaches were
used. In the first approach the number of survivors in the
experimental group was decreased, and the number of sur-
vivors in the control group increased by a constant percent-
age for all trials. The second approach was similar except
that, instead of a fixed percentage correction being applied to
all trials, a different percentage correction was applied to
each trial. This correction varied randomly within specified
limits. The first approach gives an indication of the robust-
ness of any conclusions, while the second method perhaps
reflects more accurately the true distribution of any bias that
may arise. The calculations were as follows. If there were 60
estimated survivors in the group treated with chemotherapy
and 40 estimated survivors in the control group, and the bias
was 5%, the adjusted survival estimates were:

chemotherapy group 60— (0.05 x 60)=60—3 =157
control group 40+ (0.05x40)=40+2=42

A further bias arises from the assumption, necessary for
the approach adopted in this paper, that the extracted data
are binomially distributed. The consequence is that the
estimated variances will be less than the true variances.

Statistical methods

This meta-analysis has used two different statistical methods
for pooling data: the odds ratio method of Mantel-Haenszel
(Early Breast Cancer Trialists’ Collaborative Group, 1990)
and the rate difference method described by DerSimonian
and Laird (1986). The homogeneity and heterogeneity of the
pooled studies have been assessed both graphically and by
the Q-statistic (DerSimonian and Laird, 1986). Multiple com-
parisons have been made, in the subgroup analyses, and
therefore conservative P-values should be used for assessing
significance.

The problem of publication bias has been addressed using
sensitivity analysis. The single large trial method ascertains
the number of patients that would be required to overturn
the positive conclusion from a meta-analysis were there to be
a negative trial that had not been identified for inclusion in
the analysis. A similar approach is to estimate the number of
clinical trials of achievable size that would be required to
negate a positive conclusion. A further technique assesses the
possibility that a single positive trial might dominate the
analysis: positive trials are excluded sequentially, and in com-
bination, from the analysis and the effects upon the overall
conclusion are assessed.

The probability that a negative study is falsely negative has
been assessed using the method published by Detsky and
Sackett (1985). This method incorporates the advantage of
retrospective review: since the event rate in the control arm is
known, fewer assumptions are required than in methods
designed to assess power and sample size prospectively.

Results

Over 150 randomised trials in head and neck cancer were
identified. Of these, 54 fulfilled the criteria for inclusion in
this meta-analysis. These are summarised in Table 1. The
time at which the end point was assessed was unspecified in
9/54 studies and was less than 24 months in a further nine
studies. The graphical assessment of homogeneity for the 51
comparisons of survival data is shown in Figure 1. The trials
appear to be heterogeneous, and this is confirmed by the
Q-statistic of 111.1 which, on 50 degrees of freedom, corre-
sponds to a P-value of <107% we can reject the null
hypothesis of homogeneity among trials. This degree of
inhomogeneity is unsurprising given the wide vanations in
eligibility criteria and times chosen for the estimation of
survival.

The data for all 51 comparisons are presented in Table II.
The odds ratio, rate difference, i* for difference in survival
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Figwre 2 The rate differences for the 51 comparisons of survival
data. Study numbers are the reference numbers for each trial (see
Appendix). B, upper 95% confidence limit by the DerSimonian
Laird method; O, lower 95% confidence limit by the Der-
Simonian Laird method.

between treatment and control arms and P-value calculated
from y° are shown for each trial. Using P<0.05 as the
criterion for a positive result, only nine studies were positive
by both the rate difference and odds ratio methods; 39 were
negative by both methods and three were positive by the
odds ratio method but negative by the rate difference
method. For trials defined as non-significant (P> 0.05), the
probability that the result is a false negative has been shown
for a 25% relative increase in survival in the chemotherapy
arm. A relative increase in survival of 25% corresponds to an
increase, in absolute terms, from 40% to 50% or from 16%
to 20%. Of the 42 negative comparisons, 14 had a >25%
probability of being false negative and five had a probability
of being false negative of > 50%.

The 95% confidence limits of the rate differences are
shown in Figure 2. Trials lying above the zero axis indicate
possible benefit from chemotherapy; trials lying below it
indicate a disadvantage from chemotherapy. Trials whose
confidence limits straddle the zero axis are, by this method,
non-significant at the 0.05 level of significance. Figure 3 uses
a similar convention, but this time trials analysed by separate
categories: neoadjuvant studies; synchronous studies using
single agents; and studies using platinum/5-FU combination
chemotherapy.

Table III shows the pooled estimates for odds ratio and
rate difference and their confidence limits. The table also
includes x> for difference between the control and treatment
groups in terms of the end point specified, and Q-statistics
(for homogeneity). Data are shown for survival for the whole
group, and for the subgroups. Data on local control were
available from 43 comparisons and data on distant meta-
stases were available for 29 studies. These data are also
shown in Table III

The meta-analysis shows that chemotherapy produces a
small, but clinically significant, improvement in survival:
6.9% with 95% confidence limits of 3.4% and 10.3%. The
difference is statistically highly significant, P<<10~!°. This
conclusion is relatively insensitive to publication bias. Sensi-



Overview of head and neck cancer

AJ Munro

81 (X4 syiuow 7 8¢ LE 1x doisod + 815 10 mg/jd £D §°1/4D 0L Mx XJ [B00] U3Y) (T 9158 Youms Ju) €x I1Zb (5 1) nyg (1) 1eid TALHNIITHAOOALIIJIIT LT
[44 1z syiuow g £S s uo[8 1X 40 UX + Bis €x (p) 181d (7) nyg (7) aw (s 1) 0319 do0oos 67
99 oL syjuow pz 011 801 OwdYd 03 19 J1 dUo[B UX LX + Bus 815 — /4 ux uay gx |Zb (s - 1)njs (1)oqswd THdOO%s 8§
v L syiuow 9¢ ¢ 9 KD 7'p9 9aw 280p X Bus T 1ax (KD 9°£9 9A8) Lx Uyl (1) (Z1) (6) (¥)) (1) 3w uAuBpr'grguIAuBoos 97
JdLD g1 @
8 201 syjuow gy (244 444 K0 09 (1811 yB1y) 3d £O §'1 @) D p§ - 0g (481 MO]) X ux uays [gx] 1Zb (5 1) nyg (1) 1eid HAILHTITAO O TAI-111DDS 2198109831 pT
3 S syjuow 9¢ 8T 14 md £D 01 18 Mg'9—9 utAD 99-09 1X ux uayi (g 1) xiw TH 4O OS AI-11°198109821un ApE Q¢
s 4 syjuow 9¢ 0z 0z md £ 01 18 Mg'9—9 Ul KD 99-09 X ux uays (6) (§) (1) xiw THAO O S AI-1121qe109s31un Ape  BFZ
(psy ur 4D €9
s/u s/u s/u I 11 1101 A0 09 01 K1ep jd A0 7 18 duoj® 1IX 2AR) 20uRIS|0) [rS0oNW 0} md §X JO KD 7 18 X UMS G| Avp UdY) (g - ) \aw ALIIIS T2
(pq)yd
s/u s/u syuow | - | 81 1 £D 1 @) D) 07 uay) du8 mz (pq) Jd £O §°1 @) AD 0T MIX ux Buunp gz b (v 1) nyg (1) 1eid 08ApE |7
(47 (44 syjuow (9 S0l 0! MZ/101/KD sT du8 mp-MZ/J01/AD STUX (LS~ £p) MTI01 AD ST (1 - 1) MZ JOT KD ST UX (9p—¢£p) (b 1) MUS (€2 1) DWW € OUE-NDH+U-NIoNHT 0
L 4l syjuow p7 4 9 (1533 ¢ Am) Inds ydg | mg A0 0¢ 11X 310J5q 3y| md gx 09]q 707 doaid s djqusado 6|
1€ 1€ syjuow 09 86 68 Kjuo 1x + Bus K0y 9 11x uay) A1981ns uay) (7p]) x3w (1) 031q () 494 9[qB1OI8AL U JU QU ¢) 71 Bss0j wuojukd g
815 asimsayI0
67 It syjuow g¢ €5 s§ £D 0L 01 uay) 1821 %05 < JI 583558 UAY) KD g 1IX 1IX UdY) Mg UaY) (§791) QUIKAPUIA (§ - 1) yg (£ 1) 1eid HUY'EOTHIO LI
[ L syjuow $7 9] 174 uO[8 )X X mc_._:v 1] POM UOW BAN YO + M gou ao sLoOImgGpul ho St X uy s Ape 9]
ow (1
91 1l syiuow y7 6€ ¢ uo1103881p 3pou F X Jo A1s + 1ax dodud xy prupums uay) [gb 7x (g 1) nyg (§)+ (1) xaw (§ - 1) 0]2Ad (1) 031q €110 15u0) {1 1§ 1ou) H asou NdO AI-111S  §I
(oswasip
€ 89 syjuow 09 F4y ISl [Bnpisa1) mg KO 09 10 mg A0 0g 1x do 1s0d + AsoBins 9x 8Zb (1)08 18]d 25UBUIUIBW UIY) JIX + § UIY) UOLIONPUT JAOQE 58 T HAOO Al 11 H 11 218153821 pajeanun  qp|
(osw381p
1 (4 syiuow 09 e ovl [enpisa1) mg A0 09 10 Mg KD (g 1x do 150d + AsaBins (L—£) 0919 (1) 181d uononput THAOO Al 11 H 1191193833 pajeaniun - wp|
wnuy‘N‘H
89 18 syjuou 6 -8 LS1 951 auoje 1x MEULI9L —§ | UKD §6 -0 MX + (p1 % 0) YIw 1V 19-€LdOY-TLOE-TLSL> QW% €]
Sl 124 sqiuow 801-71 6L 9L mL-9ut kD 0L-09 Anoixo) 1 paddois njg (mL —9) 1x Butinp md gx uays (p— 1) ngg + 1x TSNAO 008> UxAqajquinojod Apro3s 7|
6 (44 syjuow (9 89 89 ML-9uthD 0L-09 Anowxo) j1 paddois njg (mL —9) 1x Butanp md gx uay) (p- 1) nyg + 1x parepdn sroqe wolydg Q jo 19sqns 7
4 [44 syiuow 9¢ (4 (4 md g d D g°1 18 £D 0L WX M9 pLb X1 4+ 09]q Jurew uay) 1ix Bulnp md 7x 03)q Allirdour g
L 1l sfuuow 7| s Ll ML-9/ILE -0E/AD §L-09 9/0£/09 11103 11x K)1o1x0) 03 1ax Butinp md Zx nyg (8- §)Jd AD T1x (S 1) yg xukieyd 208 p1 g1 01
SL 6L sfiuow 09 9T TlE MO g uthD 08 -5 Mx X uay) pg| Joj xyw THAOO €U Qup - [1]800]938 6
1z T syjuow 09 6 L01 Mg'g- L UKD OL WX Mg J0J md ZX WY 10 A1 03]Q + MIX OW aanBiyui AurioZ] = <dQdos g
[ 6 sjiuow 7| 6 [v4 uoju8 X vd + xjw el uyoos Apw  q/
v € syluow | 6 11 uoje LIX ux + dwg uyoos Ape  ®[
f1s asmsayro ux
4! (] syjuow zp 43 14 AD gL g9 ssassuuay 7 01 JdAD g1 1BAD §6-0§  UdYI Z§/T UaYd [T (v 1) pasdyowi (1) DNIA (1)ouIsaputa (p—[) 031q (p- 1) 1eid HIITdOOAIIl 9
6v/LE 09/6% syjuous 9¢ L8 88 a|npayos nyg 10j s8 0qaou[d dulfes + Mg '9/JEE/AD 99 1X X JO Y20m pig pue I8y (£)-(1) nj§ H1dO O MX N2 10 1Yy UY A1 R [I1APE  §
ol IS syjuow 9¢ 91 91 K1a8ins 180d 1ix K1a8ans 150d 104 091 XJW ANABD jRIO OW XUE)
X 198 | X owdyd
z 9 syiuow 7| 14 ot JELAD ¢ Teme 181 JE1/AD §°T¢ uay) 1jds Bunnp owdyd udy) (LPHIX uaY) dwg/mAINYo/njg/X1W/03|q/IpR/IoA  QWIE QUPIE TUEIE TUDIISTHNAOO ¢
0z og syiuow p7 v 6f pL s9xewmdjg JdAD L] @) 4D p§ (53850p 6 01 ) ¥99Mm 11X Yowd Jo | Aup 18jd ¥oou pue pBAY DS AT T
Nodu
81 I€ syuow 09 oL w KD gL 0L WX 1IX UaY) 8ABP O - T 40) XIwi By pus pBaYy 3Y) JO BUIOUIIIBD INJBISBIIW-UON 1
I §9 1 aans ou u dnou8 1041400 Uy JuaWIDIL ] dno.B pruawiaadxa up uaWIDAIL ], amqidng  joy

pasAjeuw sjeu) jo Aipwwng

1 dqsL



AJ Munro

Overview of head and neck cancer

‘v touojosiupaidifyiaw *pasdyrows dunindoideassw ¢ ‘dug apruvydsoydo)dhd ‘ojahd tudkwodq ‘03[q ‘wainkxospAy

QUNSLDUIA ‘10 PIOW d1uljo)

BAUNHO 'UDIGNIOXOP ‘IPE JUOSII00IPAY ‘1I0dHO ‘[owinolony ¢ ‘njg ‘wnunuidsid wid tunridogled ‘oqird jexanoyidw

aw tAsofins ‘Bas danwind ino Amnudtod ‘jod ‘dduruduimw ‘juiew ‘A|snouosyouds ‘ufs Avnosnwenul ‘wi Kjpudie-unul ‘ur tKsnoudarnul ‘Al iAjjeio ‘od ‘Adwiayjoiprs ‘ux tuonowiyy ‘oviy ‘yoom 1od ‘md ‘uonowyy sad yd yuswiwon
|#uo1B2100077 ‘1] l3AnIUYdP ‘uydp ‘asuodsas [enund ‘id asuodsas 919]dwiod ‘12 tasuodsas ou ‘su ‘uoissaiBos ‘1821 tasuodsas ‘dsar [RUONUAUOD ‘A0S juvan(pe ‘[pw ‘uonesiwopuss ‘puwnl 'djquiddour ‘dour ‘judwssIsse ‘sse 'u0BLI) JRjOWONRI Jus
tawo 'y ‘puw|B Liwanus ‘jeg ‘xukiv ] ‘xuhieydodAy ‘Y xukiwydoswu ‘N ‘xukiwydolo ‘d() Anawd [B10 ‘() 'A1101X0) *x0) (payioads jou ‘s/u tpasumapr ‘Apw 3jquiddoul ‘doul (Yoou pur peIY ‘UYy ‘BWIOUIDIRD ||20 snowwnbs ‘208 ‘wwouldiwd ‘v ‘dnosd
JOJIU0D Ul SJIOAIAINS JO Jaquinu ‘8D 'dnoIB [MUSWLIAAXS Ul SIOAIAINS JO JIQUINU 'S 'IPBW SBM JUIWISSIFSR [BAIAINS YdIYm 18 dwi) ‘) Ains ‘dnoss jonuoo ut siuaned jo sdquinu ‘ou tdnosf [mudwiiadxa ur sjudned Jo 1aquINu ‘U SUOHRIAIQQY

144
s/u
s/u
s/u
Ly

801
81
s/u

91
6l
81
£l
0l
€T
s/u
s/u
s/u
Tl
T
68

8L
s/u

LT syjuout (o9 19 65
s/u s/u w 0z
s/u s/u w 1T
s/u s/u w 174
W syiuow ()9 "ne 1
101 syiuow gy 91 991
6l syjuow pz 13 o¢
s/u s/u 9 4!
Sl syiuow 09 12 12
6l syjuow gy (X3 43
£l syiuow p7 ¢ X3
9 syjuou (9 SL St
1 syjuous (9 6t 9
1T syluow 7| 8¢ T
s/u s/u 6l 61
s/u s/u 6l €z
s/u s/u oz 0z
8¢ syjuow (9 [4 9
x4 syqyuow 09 9L 14}
081 sqyuow 09 LLe 0ot
99 syiuow gy 911 €11
s/u s/u L 6

2 syqiuow g 81 1T
91 syuow op 8T (43
1 syiuow p7 1 4l
14l syuow op 8T It
[0y syiuow 9¢ 6ll  8I1
8 syjuowr 7| £l €T
4y syjuow 9¢ LL 08
Y 1 aans Ju u

A0 §9'L9 - 6§ du0|® X
M9 ut A1) g9 Ajuo ax

M9 ut £ §9 Ajuo 1x

M9 ut 0 §9 Kjuo 1x

ML —9 ut K g9 duom 1Ix

suifanw uodn Buipuadop A0 o9 g + Fans
Mg ul

Jd Aoy T Aoy s 1ax doaad 10 my §d A0y 7 A0y (oL duojw 1ix

1x/8is
puwi 310539
apRrw 2010y 1X 10 (Mg g ut jd A0y 7 ) D §9 <) MX
KJuo x1 uyop
suojB 815 — /= X
Mzl gmdj9 LD 019
M9 ¢ Uk 9 Op Ajuo ux
1IX AUOD
X
ux
ML (Jd LD 50°¢ 01 §8°7) md Jg AD 09 -5 1x
mL (JA A0 0°€ 01 68°7) Md Jg £ 09 - 5§ 1x
1x uayy K1981ns
m9/3d Ky /4D 09 1ix

md g yd £D 7 01 8'1 18 4D 0L 09 MX
L0 06 Op dBuni 3sop apim Kjuo 1ax

Ar) ()9 01 UO 10 § UDY) §88 A1) ()f QUOIR 1IX

JAD Zo1g 1 1mAD 69 091X + (N 1ou)Bis
MmL/KD 0L 1x

K1) oL 01 dn uay) dout j1 :AD) 09 - g uay) ssod ji1 Bis
(dour) £0) 69 1x (do) A0 g9 + Bus 4]

PO1/J01/4D $T usy) prz uay) po1/J01/4D T Avp/sz
WAz kD g1 @) AD 0L

dnoad 1041400 wy JuIwIDIL |

34718 £°£9 01 96 11X (M9 10 1ax 1s0d Jay1ing s1d APR) 11X JO ¢ ABp U0 5 uPAWoIW

S1 -01 Avp suBIS WX (§ - |) Al XIW

S1 01 Avp swIs 1x (g |) ALapnY

S1-01 Avp sueis LX (- 1) AL R4S

A11D1X0) [HUN 11X 3RJ YOUd 210J3q Y| Wi 09]q
£D0T 81

A 9L 991X 01 Yd = < dsas uodn Buspuadap ¢x 03 7x 1Zb (5 1)nys (1) 1md

X1auooudy gx X 1gb (s 1) nyg (1) 1eyd
wx/Bassod j0x pL b (z) 1e1d od xyw

ape/verd 10 xiw [p udy) mg uay) 1] UdY1 Zg/T uayl (6) () (1wt xjw
X1 uyap 1o1j8 udAIB 09]q xaw s147 wi md 03[q + V4 Yim Jul argzb xqw

9X owdYd udy) Bis/1ax uaY) 7X njg/0oAd/x1u1/02|q/|qA
md Zx BaInyQ + 1x

TIX PIZb (8T) 11X A10[2AD dwg BIINYO DYO 4 NJ§ XIW + 1105YO IOA

nJ§ BI 4+ 1IX AUOD

09]q UAs + X
X USY) X N SWW XJW 03)q 1A
1X £ 09]q + 1x uay) px py b os|q

(sABp 11X uou uo udAIB 091q) md J¢ ML u1 09— g5 1X Bulinp md gx 09)q
(1x doisod + 5) pg Aup Bus uay1 £x1zb (1) 194 (8791) 091q (1) x3w (1) yerd

17X 31 Al pZ A13A3 ny ¢ Jyduks 9/7/09 1Ix
(9 01 pasiAd

ing pauurld) Z1x gzb (1) 1pv (p—1)0}945 () 19A pg9 18 558 11X 01 1d pooB 10 15 1

1x Buunp pg £1943 od wainyo

K1) 09 01 U0 10 § ;588 MZ Ul D) of uay) dud mg xo) v dos vl xjw

(Z1x xyw ux du)

8% b xjur uayy 1x uays pxpLb xywuay) (N 10u)s uay) px Aym Bunejeoss xiw

WX UYI ZX PIT b Vo + xaw + 104
£D 05 - 0p uayy

ssod j1 B1s UdY) G¢ 10 §Z OWRYI (R - 1) 01/0Z 1X (§ - T) 0919 (§%97) xaw (1) 1eid

upuay px b (s - 1) nyg (1) myd
SPIBMUO /g OWIYd

U (O1/6T)LY  £F 1X UIY) 6T OWAYD UIY) POT/01/HT 61 S| 14X UIY) OwdYD

- UX-0-UX-0-MUX-D A (X UX AD 0T 1TD(S D myg (s 1) 1md

dnod pyuowataodxo up Juowunaa g

PIEVTUTIETUN N H 14O 0 998
oul ¢ £1 BsOONW [BOONQ

QW $1 £1 BSOONW [BOONG

ou p) ¢) wsoonw [wdong
STHNJOOOW AL 11uyd3s

T8 AL
ow snuts wojuAd IS H TS N JO O Al 11T
AR IS

uy 28 Boad 100d [1]1§ [] 18
yinow jo ooy anBuo) yue 208
ANJOOAPEEUIOH'EI|[B H EU IO p1 ]
7T 1) 1ou 358

N X1 THAO O b1 10 €198 AT 1118
snuis Xew

(ssnq anBuol) dp

(ssuq anuoy)dp

ow [83NQ 8 7 - OU $1 €1 QO

ow [BOONQ 298 7 - QU HI €1 O
HT1dOO ALl S

208 OW gU- QU p1—¢)

OWIOOSN
SISHINdOOuy®
(#soonuw judONq
“Jw fed 1jos ‘yinow jo ooy *anduoy) O

18S [9X3 UY 298 J|QRIND J[QBIIMNAL
QW 3[RW [QBIIISIUN A [ 208

do Qo8
1U241n231 10 A1rwiid ¢ - Zu X) 03 Xup - ¢}

Al PUBIIIS

PIOUTHNIOO
TO HUQ 9L > 238 AT 1] 3]qmIddsasun

s§
B4y
q¥s
BpS

%3

IS
(43
0s

(U4
Li4
Ly
9
134
144
qed
Bty
qzy
L4 4
134
oy

6t
8¢

Lt

Supqiang foy

pasAjeue s|puy jo Armwwng

1 3qsL



Overview of head and neck cancer
AJ Munro

Table II Summary of survival data for the 51 comparisons

No. of Rate RD RD Odds OR OR Chi P for
Trial Type pts diff. low high ratio low high sq sig. PFN
1 p 142 0.17 0.02 0.33 2.14 1.07 427 4.69 0.030
4 P 32 -0.31 -0.64 0.02 0.30 0.08 1.16 3.04 0.081 0.021
39 P 229 -0.09 -0.21 0.04 0.69 0.40 1.17 1.91 0.167 0.007
48 P 65 002 -022 0.26 1.08 0.40 2.86 0.02 0.884 0.468
57 P 46 0.28 0.04 0.53 4.62 1.20 17.85 4.92 0.026
6 n 100 -0.02 -0.18 0.14 0.88 0.34 2.25 0.07 0.788 0.005
9 n 638 002 -0.04 0.09 1.13 0.79 1.63 0.47 0495 <.001
15 n 78 -005 -0.27 0.16 0.81 0.33 2.00 0.21 0.644 0.067
17 n 108 002 -0.17 0.20 1.07 0.50 227 0.03 0.864 0.309
18 n 187 003 -0.10 0.17 1.15 0.63 2.12 0.21 0.644 0.040
24 n 446 008 -0.01 0.17 1.39 0.95 2.02 292 0.087 0.103
26 n 75 009 -0.07 0.25 2.06 0.58 7.36 1.25 0.264 0.024
27 n 75 015 -0.07 0.37 1.80 0.73 445 1.63 0.201 0.886
28 n 218 005 -0.08 0.18 123 0.71 2.12 0.54 0.464 0.426
29 n 107 -003 -021 0.16 0.90 0.42 1.94 0.08 0.783 0.065
31 n 36 019 -0.08 0.47 2.56 0.57 11.44 1.51 0.218 0.895
32 n 237 009 -0.02 0.20 1.59 0.88 2.88 2.39 0.122 0.030
34 n 59 0.24 0.01 0.47 2.83 0.97 8.26 3.64 0.057 0.730
35 n 23 —-0.01 -0.24 0.22 0.91 0.05 15.62 0.00 0.950 0.045
36 n 60 000 -0.25 0.25 1.00 0.37 2.73 0.00 1.000 0.330
37 n 39 002 -022 0.26 1.17 0.23 5.91 0.04 0.849 0.058
41 n 158 -0.04 -0.18 0.11 0.85 0.43 1.67 0.23 0.629 0.003
45 n 85 -002 -020 0.17 0.91 0.34 2.44 0.03 0.855 0.018
47 n 68 -012 -035 0.11 0.62 0.24 1.60 0.97 0.320 0.040
49 n 82 -0.02 -0.23 0.19 0.90 0.37 2.19 0.05 0.821 0.093
51 n 332 -0.04 -0.15 0.06 0.84 0.54 1.30 0.63 0.427 0.014
52 n 63 009 -0.15 0.33 143 0.53 3.87 0.49 0.483 0.834
14a n 292 002 -0.09 0.13 1.10 0.68 1.78 0.16 0.686 0.011
14b n 303 010 -0.01 0.21 1.53 0.96 241 3.25 0.071 0.269
23a n 40 -005 -031 0.21 0.76 0.17 3.27 0.14 0.708 0.052
23b n 56 000 -020 0.20 1.00 0.26 3.88 0.00 1.000 0.017
7b n 34 —-0.08 -046 0.29 0.71 0.15 3.31 0.19 0.660 0.211
2 s 84 0.32 0.13 0.52 3.79 1.59 9.03 9.04 0.003
3 s 58 013 -0.04 0.30 2.89 0.66 12.72 1.97 0.150 0.020
5 s 175 013 -0.02 0.28 1.69 0.93 3.05 3.01 0.083 0.871
8 s 199 000 -0.12 0.11 0.98 0.50 1.90 0.00 0.947 0.000
10 s 32 0.36 0.05 0.67 4.63 1.10 19.52 4.36 0.037
11 s 104 0.19 0.02 0.37 2.38 1.05 5.37 433 0.037
12 s 155 013 -0.01 0.26 1.94 0.94 4.01 324 0.072 0.242
13 s 313 009 -0.02 0.20 1.41 0.91 2.20 2.32 0.128 0.320
16 s 40 004 -024 0.32 1.23 0.30 497 0.08 0.775 0.262
20 s 209 000 -0.13 0.14 1.02 0.59 1.76 0.00 0.955 0.029
25 s 136 0.19 0.05 0.33 2.94 1.32 6.53 7.01 0.008
30 s 157 010 -0.05 0.25 1.56 0.81 2.99 1.76 0.185 0.318
40 s 577 0.28 0.20 0.36 3.06 2.21 424 44 .87 <.001
4 s 63 0.23 0.02 0.45 2.99 1.01 8.92 3.88 0.049
53 s 222 005 -0.08 0.17 1.21 0.71 2.06 0.47 0.494 0.089
S5 s 120 006 -0.11 0.24 1.30 0.63 2.67 0.50 0.479 0.327
56 s 150 -0.11 -0.21 0.00 0.37 0.14 0.98 4.01 0.045
42a s 116 0.36 0.20 0.53 4.34 2.08 9.05 15.28 <.001
Ta s 20 -017 -059 0.25 0.49 0.08 2.95 0.61 0.435 0.137

RD, rate difference; OR, Odds ratio; low, high, 95% confidence limits; Chi sq, x* for significance; PFN, Probability that a
trial is false negative, given a 25% relative survival benefit for chemotherapy.

Table III Summary of pooled data

No. of No. of Pooled Low  High Pooled Chi
Group studies  patients RD (%) (%) (%) OR Low high squared P o
All survival 52 7443 6.5 3.1 99 137 124 1.5 396 1E-09 117
All (locoregional control) 43 5389 7.9 19 139 1.4 1.28 1.63 372 1E-08 256
All (distant metastases) 29 4883 -19 -438 1.1 079 067 093 8.02 0.02 64
Platinum/SFU (survival) 8 1636 10.1 —-47 250 1.56 0.81 299 491 0025 11
Neoadjuvant (survival) 28 4141 3.7 0.9 6.5 1.2 1.04 1.35 64 0011 20
Synchronous single agent 16 2506 12.1 50 19.0 1.77 1.51 21 547 1E-12 66

Chi squared is for significance. Q is for homogeneity and is analogous to a y? on (n-1) degrees of freedom, where n is
the number of studies. The null hypothesis is that the trials are homogeneous. Low and high refer to the lower and upper
bounds of the 95% confidence interval.
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Figare 3 M, Upper 95% confidence limit by the DerSimonian
Laird method; O, lower 95% confidence limit by the Der-
Simonian Laird method. a, Rate differences for neoadjuvant
studies. b, Rate differences for studies of synchronous
chemotherapy and radiotherapy. ¢, Rate differences for adjuvant
chemotherapy with cisplatinum/5-fluorouracil.

tivity analyses show that to overturn this positive conclusion
would require:

® an unreported trial containing 800 patients with 25%
survival in the chemotherapy group and 75% survival in
the control group.

or

@ an unreported trial with 50% survival rate in each arm
and more than 20 000 patients randomised.

Even adding 20 negative studies with survival rates of 33%
in each arm and 1200 patients randomised in each trial, the
overall x> would still be 9.71 (P <0.005). No single study was
unduly influential. Eliminating significant studies in sequence
did not affect the conclusions. For example, even if the 11
most significant studies were eliminated completely, the
overall y* was still 5.29 (P =0.021).

The results from the sensitivity analyses dealing with pos-
sible bias in data publication and extraction are shown in
Figure 4. The robustness of the conclusion is sensitive to this
type of bias. A constant bias of 5% produces results similar
to a bias varying randomly for each trial between 0 and
10%; this again suggests that no one trial is unduly influ-
ential.

The subgroup analyses suggest that single-agent chemo-
therapy given with radiotherapy is particularly effective — rate
difference 13.7% (95% CI 6.1-21.3%) — but neoadjuvant
chemotherapy is somewhat less effective — rate difference
3.9% (95% CI 1.1-6.7%). Platinum/5-FU regimens do not
appear to be outstandingly effective — rate difference 5.4%
(95% CI 0.1-10%). The data on local control are consistent
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Figwre 4 Sensitivity analyses of bias in data presentation and
extraction. The method for correcting for possible bias is de-
scribed in the text. a, The rate difference method, with 95%
confidence intervals (DerSimonian and Laird). b, The odds ratio
method, with 95% confidence intervals (Peto).

with the data on survival. The data on distant metastases are,
in this respect, less consistent.

Di .

This overview of trials of adjuvant chemotherapy in head
and neck cancer suggests that chemotherapy might improve
survival and that this improvement is more apparent for
single-agent chemotherapy given synchronously with
radiotherapy. Since two previous meta-analyses (Stell and
Rawson, 1990; Stell, 1992) failed to show benefit from
chemotherapy, the discrepancies between these previous
analyses and the current results must be explained. Stell and
Rawson’s first analysis (1990) included 23 trials, and the
updated analysis added five newer trials to give a total of 28
trials (Stell, 1992). The recent flurry of trial publication
means that there are now many more trials for analysis: 51
comparisons for survival effect. The second overview was not
particularly robust: the z-value for overall survival was 1.24
(P>0.05). It would only be necessary to add a single trial
with a total of 380 patients randomised, with survival rates
of 47.3% in the chemotherapy arm and 34.2% in the control
arm, to convert this non-significant z-value to a significant
one.

Cumulative meta-analyses, and the current study could be
regarded as the third in a sequence for head and neck cancer,
can be useful for the prompt detection of therapeutic
advances. Experience from trials of treatment for myocardial
infarction showed that, although early overviews were
negative, the accumulation of evidence eventually favoured
active therapy (Antman er al., 1992; Lau et al., 1992).

The main disadvantage of the present analysis is that it is
based upon the published literature rather than upon data
from individual patients. This raises problems with the



assessment of event rates (Stewart and Parmar, 1993). The
inability to use a constant time point for survival, for
example, introduces potentially serious bias since the survival
at arbitrary time points does not, and cannot, represent the
overall shape of the survival curve. The sensitivity analyses
clearly show that the overall conclusion of this overview is
sensitive to this type of bias. The only solution is to perform
a per-patient analysis, and such a study is currently under
way (MKB Parmar, 1994, personal communication). Unfor-
tunately, it will be at least 2 years until the results are
published; in the meantime literature-based analysis, with all
its imperfections, will have to suffice.

The present overview suggests that the largest gains, in
terms of survival, may be obtained by using chemotherapy
synchronously with radiotherapy. The demonstration that
gains from neoadjuvant therapy are relatively modest com-
pared with the benefits from synchronous therapy is pro-
vocative and, if true, would require an explanation consistent
with the basic biology of squamous carcinoma of the head
and neck. Squamous carcinomas of the head and neck have
high cell loss factors: 90% of cells produced by mitosis of
clonogenic cells may be lost through exfoliation and migra-
tion. Relatively modest killing of clonogens will, through the
effects of cell loss, produce rapid shrinkage of tumour. This
rapid regression, is, however, virtually an epiphenomenon —
albeit a gratifying one.

The ultimate outcome is dictated by those clonogenic cells
which are not lost and, in particular, their resistance to
therapy. Because of cell loss, a clinically apparent tumour is
genetically old, a 2 cm squamous cell carcinoma of the head
and neck is perhaps 600—1000 generations old. In the
absence of cell loss it would take only 30-40 generations to
reach this size. The chance of a mutation emerging that
confers drug resistance increases with each generation. There
is a high probability that, at diagnosis, even small tumours of
the head and neck will contain clonogenic cells which are, de
novo, resistant to cytotoxic drugs. Cell loss can therefore
explain both the initial responsiveness and the ultimate resist-
ance to chemotherapy of these tumours.

Accelerated repopulation of clonogenic cells in tumours
may compromise the effectiveness of radiotherapy for head
and neck cancers (Withers et al., 1988). Neoadjuvant chemo-
therapy, by providing the stimulus for such repopulation
several weeks before the start of radiotherapy, might exacer-
bate this problem. With synchronous chemotherapy, the
problem of such treatment-induced perturbations does not
apply.
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The data on the effects of chemotherapy upon distant
metastasis are conflicting. This partly reflects the fact that
distant metastases are an uncommon cause of treatment
failure in head and neck cancer. The majority of patients
who die do so from local regional failure. The inability of
chemotherapy to prevent distant metastasis may therefore be
more apparent than real.

An overview has two main purposes: firstly to suggest
what, on the basis of data from clinical trials, might be
defined as reasonable current practice; secondly, to provide a
stimulus to further studies. Primary treatment with chemo-
therapy may provide useful relief of symptoms in patients
treated palliatively, but there is little justification for the
routine use of neoadjuvant chemotherapy in head and neck
cancer. The claim, from the Veterans Administration study
(The Department of Veterans Affairs Laryngeal Cancer
Study Group, 1991), that neoadjuvant chemotherapy offers
the possibility of avoiding mutilating surgery in head and
neck cancer is controversial since that study, by virtue of its
design, was unable to provide any evidence that chemo-
therapy plus radiotherapy was any better than radiotherapy
alone.

The data presented here suggest that we might put less
effort into neoadjuvant studies and return to a more detailed
investigation of the effectiveness of single-agent chemo-
therapy given synchronously with radiotherapy. Such treat-
ment is simple and inexpensive. The survival benefit may be
genuine: the next questions are what are the costs of such
benefit in terms of excess morbidity and which is the best
drug to use? Future trials will need to collect adequate data,
both objective and subjective, on the toxicity of treatment.
Radiation dose may also be important. It is essential that
trials of synchronous chemotherapy report the radiation
doses actually given, not simply those that were intended. If
synchronous chemotherapy increases acute morbidity and
necessitates the attentuation or curtailment of radiation
therapy, then there may be little overall gain. Trials designed
to answer these important questions need not be complex,
nor should their entry criteria be too restrictive. Large simple
studies are now required (Peto and Easton, 1989) to define
more precisely the contribution of synchronous chemo-
therapy to the radiotherapeutic management of head and
neck cancer.
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