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Clinical trial

Prospective randomised trial of early cytotoxic therapy
for recurrent colorectal carcinoma detected by serum

CEA
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SUMMARY Of 663 patients treated with radical surgerv for colorectal cancer, 52 showed a

progressive rise in serum carcinoembryonic antigen (CEA) with no other evidence of recurrent
disease and were randomised in a prospective study of chematherapy. Twenty six patients in the
treatment group received SFU and methyl CCNU from the time of randomisation and the
remaining 26 controls were given further therapy only if there were clinical indications, All
patients were followed for five years or until their death and all but one {control) developed
clinical evidence of recurrence. Owerall there was no significant difference between the two
groups with respect to discase free interval and survival, Whereas the rise in CEA in controls was
gencrally progressive, marked inflections on the CEA curves were scen in the majority of
patients receiving carly treatment. Eight of 26 treated patients showed a fall in CEA of greate:
than 20% two months after starting therapy. Thesa patients had a median disease free interval of
90 weeks and a median survival of 107 weeks, these figures being longer than those of treated
patients who did not show a fall in CEA and control paticnts. The serum CEA therefore
appeared to give important prognostic information in patients recelving cytotoxic treatment,

Early therapy was generally well tolerated.

The growth rate of solid tumours follows & Gomperz
curve;' thus, as lumour mass increases, the growth
rate slows as a result of several factors including
inadequate circulation. As tumour cells are more
sensitive 1o chemotherapy during the rapid growth
phase with a high rate of DNA synthesis, treatment
at this stage may be most efficacivus. Tt has besn
shown lhat micrometastases are more sensitive ta
cytotoxic drugs than are larger tumour deposirs
Previous reporls have shown that a tise {n the serum
carcinoembryonic antigen {CEA) 18 oftan the first
indicalivn of recurrence after radicsl surperv for
large bowel cancer ~* Furthermore, in the majority
of patients thy rise in CEA is indicative of disscmis
nated disease,” The intreduction of cvtatoxics at Lhis
early stage, when CEA alune indicares the presence
of secondary disease, may sllow for maximal benefit
from currently available chemotherapy. In addition,

the patient, being in general good health, may be -
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better able to tolerale cytotoxic regimens. To test
this hypothesis 2 prospective randomized rrial was
sot up with patients in the treatment group receiving
chemotherapy on the sole basis of a prograssive rise
in the serum CEA and contruls being managed on
glinical pronnds

Methods

PATIENTS

Six hundred and sixty three patients ware followead
with serial serim CEA measurements in addition to
rouline clinical surveillance after radical resection of
ealorectal curcinoma. Of these 114 showed g rise in
the serum CEA before there was clinical evidence of
recurrence. Further CEA measurements were made
in these patients together with a programme of
investigations (full blood count, erythrocyte
sedimentation rate, liver function tests, barium
enema, chesl radiograph isorope andior ultrasound
liver stan, and bonc scan and colonoscopy where
indicated{ and 52 fulfilled the criteria of at least two
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Early eytotoxic therapy for recurrent colovectal carcinoma detected by serum CEA 683,

progressively rising CEA values greater tham 35
ag/ml and no other evidence of cancer. These
patients were randomly allocated either Lo a control
group (in which cytotoxics were nol given except for
clinical indications) or to a lreatment group (in
which Lhamotherapx wis commenced immediatelv).
Twenty six patients in the latier group were treated
with intravenous 5-fluorouracil (SFUT) 400 mg/m* for
five consecutive days and the course was repeated
every five weeks, Allernale courses of 5FU were
LLL.rmpu[:m:IJ by & single oral dose of mathyl CCNU
150 mg/m”. The 26 control paticnts 1r‘1I1.‘-ﬂl} received
no specific therapy, although 10 later received
chemotherapy for symplomatic disease, Bath
groups were reviewed at' leasl vnce every thres
motiths and assessed for clinical evidence of
recurrence, Prerandomisation blood tests wers
repeated at each attendance, particular arention
wag given to the time to clinical recurrence, CEA
response, general well being and survival, All 52
patients were followed for five ¥ears or 1o the time
of their death.

The two proups were well marchad for age and sex
distribution, inlerval between resection and
randomisation and staging of the primary tumour
(Table 1). Cytotoxic therapy was usuallv piven on an
outpatient basis with close monitoring of haemato-
lagical indices,

Carcincembryonic anligen was measurad in the
unextracted serum by & doeuble antibody radio-
immunocassay as developed by Egan er o and
adapted by Laurence ¢ wl.” The inter- and intra-
assay variation of the method was found to he less
than 10%. An vpper limit of 15 ng/m] will include
99% of a normal papulation and in the present study
a level of greater rthan 20 ng/ml was regarded as
abnormal.

Results
Creerall, there was no sipnificant difference between
the two groups with respect to disease free interval

(the interval between rundomisation and the first
ohjecrive evidence of recurrence other than serum

Tahle | Comparisan of rreated and contral patiens

Treared Control
fre=] fn=24)

Mean ( +5EM) age a1
randomisation (yr) al-0419 557421
Median intzrval Between operation

and randomisiation {wks) 63 sh
Menwomen 15:8 [5:11
Dukes staging of b7 HID

primary tumaour o1 Cl6

CEA). The median disease free interval in the
chemotherapy proup was 36 weeks and in the
comtral proup 20 weeks (p=>0-1 Mantel Flasnze] test)
(Fig. 1). Similarly there was no significant difference
in postrandomisation survival between the iwo
groups (treatment group 72 weeks; control group 70
weeks (p=0-5 Mantel Haenzel test) (Fig. 2).

In one patient in the control group the rise in
serum CEA probably gave false information about
récurrent carcinoma. The decision to randomise was
taken on two concentrations of CEA progressively
rising from 41-63 ng/ml. Two months after random-
isation the CEA concentration had risen to 88 np/m|
but then it subsequently fell to normal levels and has
remained so for five years. The patient remains
climically free of recurrent disease, The data relating
to this patient have been included in the
COMDPUTATIONS

The decision to randomise was taken on u mean
(=5EM) serum CEA of B9-6=11.5 ng/ml in the
treatment group and 80-9=7-7 ng/ml in the control
group. The serum CEA was zlso measured at the
time of randomisation and in the treatment group
the mean was 151-1£33-3 ng/ml and control group
123.2417-7 ng/ml. The CEA responses of all
patients were classified according to the chunges two
months after randomisation. An ‘A’ response
indicated a fall in the serum CEA of al least 204%, a
‘B’ response indicated a change of less than 20% and
a ‘" response a rise of 20% or more. The rise in
serum CEA in control patients was penerally
progressive; thus 18 had a 'C' response and seven a
‘B response (Table 2). One patient died within twe
months of randomisation and was therefore
unclassified. Among the parients who received early
cviotoxic therapy., the rise in CEA was more
variable; five showing a ‘C' response, 12 a 'B’
response and in cight the CEA fell by more than
20% (*A’ response). One patient in the treatment
group died within lwo months of randomisation and
was nol classified. The difference berween treated
and contrul paticnts in terms of CEA response was
significant (Table 2; p=0-01). In ail the treated
patients with A" and ‘B’ responses, lhe CEA has
suhsequently started to rise again, the mean
duration of response being 36-4 weeks for ‘A
responders and 14-00 waeks for *B° responders, {The
duration of response is taken as the time between
randomization and the stage ar which the CEA rose
o 20% ahove the pretrsatment level )

Although there was no significant difference
overall in disease free interval between control and
lrealment grouns, there was a marked difference in
A’ responders where the median disease fres
interval was 90 wecks compared with 31 weeks in
treated *B' responders and 24 weeks in treated ‘C
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responders (Fig. 3). In the control group the median
discase fres interval of ‘B’ responders was 74 weeks
and of ‘C' responders was 14 weeks. The disease
free inlerval of ‘A’ responders was significant]y
longer at the 3% level than treated “C" responders
{Mantel-Haenzel test). Other differcnces were not
statistically significant (po=0-035).

Examination of survival with regard to the CEA
response showed a2 similar trend to disease free
interval with ‘A’ responders having a median
survival of 108 weeks, ‘B’ respanders 66 weeks and
U oresponders 49 weeks (Fig. 4). The median
survival of ‘B’ controls was 102 weeks und 'O
controls 6% weeks. The survival of ‘A’ responders
was significantly greater than that of treated O
respanders (p<-05) but the cther differences were

Fig. 2 Life table survival
analysis for 52 randomived

not-sigmacant (p<0:05, Mantel-Haenzel test),

Ten control patients were later lreated with
cyioloxics for sympromatic disease. Information
regarding the CEA response to treatment was not
available in seven of these as two died within two
menths of starting therapy and in five the appro-
priare samples for CEA testing were not obrained.
Of the remaining threc patients, two were ‘C'
responders and one a ‘B’ responder.

Cytotonie therapy with 3FU and methyl CONU
was continued in rthe treatment group untl there
were clinical indications for ap alleration in
approach. In patients in whom therapy was stopped
this was mzinly because of an obvious increase in
umonr burden despile treatmant. Twoe patients,
however (both *A' responders), felt unabls 1o
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prilizay, Control patieres —; 2 P 0
freaied parients - -

=0 41 WD WL Wl D W0 A0 2N A0 20

Wekg




¥
/.-‘
,-F' : Early eytotoxic therapy for recurrent colorecial carcinoma detected by serum CEA GES
/£
Table2 CE4 response at twe monshs in randomited Discussion
Pattenis
g These results show that it is possible to produce
o i 5 k Lnclesiifisd temporary infiections on the CEA curves of the
Treaied g 12 5 i majority of patients undergoing cytotoxic therapy
Conteal i 7 18 ! for recurrent colorectal cancer, A general correla-
tion between CEA and chnical response to
chemotherapy has been reported, '™ iy i the
present study clinical henefit was only derived in
tolerate the side effecrs of further therapy and  those paticnts who showed a marked fall in (he
CVIOTOXicS were withdrawn although, al the time, serum CEA at two months.
both remained clinically free of diseage one after 10 The 'CEA response’ in this study has'been detined
and the other after seven courses of therapy, Bone  1n terms of a percentage change in sesum CEA twa
marrow depression did not necessitate the eomplete months after randomisation. A 205 change is
withdrawal of treatmen: in ANy patient although  ourside (he intra- and intes-assay variation of the
several couraes of therapy were postponed to allow laboratory method'® and e tWo menth period
maoTe time for marrow recovery. Four patients were  avpided cunfusion caused by a transient rise in CEA
admitted to hespital with severs Malrow d&pression  scen in some patients after giving CYtOLoxics which
after a course of therapy and of these, one required  was presumably the resulr of cell-necrosis. Nitrn.
a platelel infusion and twy required packed red  spureas have heen reported as having a non-specific
. cells. In one patjent, severp leucopenia possibly depressant effect on CEA levels' and in the present
| with contributed to his carly unexpeeted death afier study a full two months clapsed between the dose of
| ttion admission o hospital for treatmen: of sepricaemis,  methyl CCNU and the collection uf the CUmparisun
i not although necropsy revealed the Prilary cause of sample for CEA . Thus although the ‘CEA response’
i wo death as coronary artery discase, Alupecia was a g defined dues not cowpletely refleer changes in the
pro- major problem in only one treated Patientand a wir  CEA curve as comparisun is made betweey only two
! ned. was supplicd until the hair fegrew. Most patients  points, it s g simpie and practical index anJ Appears
e cuomplained of nausey and vouniting for berween six to wive useful propnostic mformation,
I and 24 hours after methyl CCNU and it was Martin and his colleagues adopted an aggressive
i TN commaon for patients to feel generally ‘off-colour’ surgical upproach in patients with a significant rise in
‘here for about 10 days in association with cach course of  sorum CEALT i and of &) second Inok procedures,
£ in Injections. Several parients vontinued wirh full-lime 23 patients (39%:} remain diseass free the longest
pped vectpations throughout the freatment cvele,  survival being over seven years " Lasaliseq
s in however, and the majoricy felt the side effects were ANAslOMOtic recurrences and metachronous
ents. - ; tolerahle, fumours. however, are the unly rwo tvpes of lesion
e to
-
| ]
1 Fig.3 Iivease free imerval in J_ "
i A& randomised patiens 1 |
Eroped according to their =1
CEA response twa menshs afzer |
randomisation. (Life tahie ‘_'l 1 —
survival anolvsis) ireared 4°
respoRders #——a - preaied I i ] T ]
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FHIEIES proy) ereerding fp |
thelr CEA TESPORSE (W rrigith
tifler AN Sty Treared | -

A rekpaders w — 8 ireare |
B retponeders o T Ireared
O resnondees m. . B coniea)
5 respond s ceny i L

which wyuid Lenerally be regardad e Tespectuhle.
Serum CEA g g VETY pour index of suph localizeg
discase’ and some Patients operated on by Marmip
And his colleapues hagd Exlensive disseminarion of
their malipnape" which would nat Eenerally pe
rearded as Operable, Thege paticnts ware fiven
additional system;, therapy™"' thug i is difficull fra
their papers 1, ASCertain the valye of surgery ajonas.
EMher cenrreg adopling & simgjlar dpproach have
failed 1o UPtain comparghle fignres =27

= and the
resulls of the current Unired Kingdom rrig) of
second loogk SUTEETY (persuna) LUmmunication) are
#Waited wilh interest,

Ihe overa) TEEPONSE fo cytotoxie therapy in the
preseat study was diaa:‘:pm’nrm;. The chowe' of
drugs was based o rhe “arly work of Moerte] gp 472
which suppesied thy 43:3% of patients wilh dissemi-
Nated colorectul raypar responded 1o SF methy]
CONU and VileTistine. Tlis response Fate was not
confirmed by lager studies=" ang althourh there hyye
been reports thas vombinations of uther apents such
28 mitomyein-C 2 razoxane,® adriamyecmn and os
platin® e Mmarginally better, thera remains ay
Urzent need for 4 truly effecijve drug regime i
colorectal cancer. ff such apents wepp discoverzd
then the earfy detection of TeCuirence hy studying
TLMOUr assogiate antigens in the EErnm would he of
BIeatel Importapce gnd the introducrigq of
cheumtherap}' may elicit a more significant TESPONSe
than has begn shown in this tria],

Of the randomised patienrs, (hose showing an a:
TEEPONEe [ rhemn:!]:rap}- had & median discase fras
Mterval survivg longer than other lreated patioms
and vontrols, On the other hand six CUNTIol matienrs
had disease free interval in excess of 52 weeks and
8% survived for mege than 104 weeks after ramdien
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isation, Apart frum the clinical vutecime, there are
ne other days 1o SEPArate these individyals from the
W )0rily of the contral Patients fut whey takey ae 5
froup the discase [res meerval and survivy) figures
are comparable with thosi of *4° responders, Thig
raices the possibility thar an AT response 1o early
chemothergny i metely a sophisticate fmethod of
selecting those Patients who wayjy Ao wej) itrespe.
tive of therapy, Such , rossibility cannor be
disproved frum the presen data, although there gra
o theoretios) grounds for Supposing that those
patents with a sfpw rg4e of lumour growth are more
likely to haye 5 berre; TESponse (o rhemr:-rhump_'.-.

At the other CXTreme, the (O responders 1o
Treatment fareg particular|y badly and it ix possihe
that “hemotherapy impaire their length and qualiny
of life. In those Patients in whom CEA continues th
rise afier Slarting eytotaxies i may be mare appro-
Prats (o githe, 0P ot chapge therapy. This
qUEETion has net been addressad 10 the present triul
and eould be tha subjeet of further elinical study,
Neverthelees, thanges in CEA do appear to give
importan; PrOEnostic informarjun after the inrrogdye.
tion of cytotox), therapy,

Conclusion

While the wse M CEA in conregl Patients was
brogressive, murkad mflections werp commonly
Produced in rthe ¢ Furves of patients receiving
therapy.

Patients wha showed 3 &l in CE A of at Jexs 205,
™o months  afier the stare uf teatment (-4
Tesponders) had 4 disease frea interval angd survival
which were longer than thaca ~¢ _-..
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Early eytoroxic therapy for recurrent colorectal carcinoma detecied by serum CEA

slarting therapy therefore appeared 1o give
important prognostic information.

The possibility should be considered that there is

2 group of patients ("C’ responders) who might have
been adversely affected by the drugs.

The response rate to
nated
treatment
IECUTTENCE a5 evidenced
There is 2 need for more

chematherapy in dissemi-
colorectal cancer was poor even when
Wi miven at the earliest indication of
by a rising serum CEA.
eflcerive cylotoxic agents

for this conditian,

We are gruteful to those sy geons who contributed

cases 10 thiz study,

The work was supporied by a

grant from the Medical Research Couneil,
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