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Medical Research Council leukaemia trial,
UKALL VII
A report to the Council by the Working Party on Leukaemia in
Childhood*
THE MEDICAL RESEARCH COUNCIL'S WORKING PARTY ON LEUKAEMIA IN CHILDHOOD

SUMMARY Eighty two eligible children with 'standard risk' lymphoblastic leukaemia were

entered into the Medical Research Council UKALL VII trial. Three failed to remit. With a

minimum follow up time of four years, actuarial relapse free survival for the remainder was 65%;
a significant improvement over the two preceding 'standard risk' trials at the same stage. Only
one of five treatment variables possibly affected relapse free survival; this being whether
methotrexate was given orally or parenterally during remission maintenance treatment. Twenty
seven of 3i patients (75%) who were given intramuscular methotrexate remain alive and in their
first remission compared with 23 of 41 (56%) given the drug orally. Although statistically
significant differences in small trials should be interpreted with caution, this finding raises the
possibility that orally administered methotrexate is not completely absorbed.

The Medical Research Council UKALL VII trial for
'standard risk' childhood lymphoblastic leukaemia
ran for 12 months to March 1980. It contained five
randomised variables designed to answer questions
about early treatment, the amount of central ner-

vous system therapy needed, the role, if any, of
prophylactic testicular irradiation, and whether
parenteral methotrexate proved more effective than
the oral drug in remission maintenance treatment.
This report reviews the results and the tentative
conclusions that may be drawn.

Patients and methods

The UKALL VII trial was open to all participating
centres in the UK wishing to enter children with
'standard risk' lymphoblastic leukaemia. This was

defined as lymphoblastic leukaemia in a patient
under 14 years old with a diagnostic white cell count

of less than 20x 109/i. Negros and children with B
cell leukaemia or T cell leukaemia were excluded.
Recruitment took place during the 12 months to
March 1980. Treatment consisted of the drugs,
doses, and routes indicated in Fig. 1, in which the
randomised treatments are also indicated. Specifi-
cally, these were: (a) asparaginase during induction
as either four doses in eight days or eight doses in
four weeks, (b) cranial irradiation either as 1800
cGy in nine fractions or 2400 cGy in 12 fractions, (c)
the giving of prophylactic testicular radiotherapy
(1800 cGy) or not, (d) the giving of extra doses of
intrathecal methotrexate at six weekly intervals
during the first year of maintenance treatment or

not, and (e) maintenance systemic methotrexate
given either orally or intramuscularly. All rando-
misations were independent of each other. Treat-
ment time for all patients was two years.

Actuarial survival curves and significance levels
were calculated in the usual way.

* Membership of the working party: R M Hardisty (Chairman), H E M Kay (Secretary), C C Bailey, P Barbor, N D Barnes, A W Craft,
J M Chessells, S I Dempsey, 0 B Eden, P M Emerson, D I K Evans, J J Fennelly, D A G Galton, N M Harker, F G H Hill, D N Lawson,
J S Lilleyman, T J McElwain, J R Mann, J Martin, P H Morris-Jones, M G Mott, J Peto, M Radford, M R Sandland, E N Thompson,
M L N Willoughby.
Authors of report: J S Lilleyman (Sheffield Children's Hospital), S Richards (Clinical Trials Service Unit, Oxford), and A Rankin
(Leukaemia Trials Office, London).

1050

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.60.11.1050 on 1 N
ovem

ber 1985. D
ow

nloaded from
 

http://adc.bmj.com/


Medical Research Council leukaemia trial, UKALL VII 1051

BM

CRANR[T
I1800 or 2400r

TEST R/T
1800r

i.t. MTX 1111i

II I II I II1:.
I1 I1 I,

MP 50 mg/|
0 m2/d oral 25 j

MTX 15 mg/m2 im. OR oral

i.t. MTX
4

VCR

Pred.
40

i.t. MTX
4

VCR
I .5

I.M. OR oral MTX for 5 days
in subsequent cycles.

i.t. MTX also at beginning of
weeks 29, 35, 41 47, 53 and 59
IF RANDOMISED to have extra doses.

.1
Pred.
40

I 2 3 4 5 6 7 8 9 1 10 1 1 12 113 14 15 16 17 18 19 20 21 22 23 24
zuc 1 2 3 4 5 6 7 8 9 10 11 12

X 12 week cycle
in _, ;3

Broken lines indicate randomised
or allocated variables.

Fig. 1 UKALL VII.
VCR=vincristine; ASN'ASE=L asparaginase; MTX=methotrexate; MP= mercaptopurine; R/T= radiotherapy; BM=bone marrow review; time scale in weeks;
treatment time: 2 years.

Results

Eighty seven patients were entered before the trial
closed; five were excluded from analysis because
they subsequently proved to be ineligible. Three
failed to remit, and the effect of treatment differ-
ences on relapse free survival is confined to the
remaining 79-42 boys and 37 girls. One was not
given systemic methotrexate at all during remission
maintenance treatment because of an early
hypersensitivity reaction, and one was changed to a
totally different methotrexate maintenance schedule
after remission induction following transfer to
another clinical unit. In addition, a few patients
allocated to one treatment received the other at the
overriding discretion of the physician in charge (this
was true in a few cases for all variables) so an
analysis was carried out for each on the basis of both
(1) treatment allocated and (2) treatment actually
given. The numbers deviating from their allocated

treatments are shown in Table 1. Overall relapse
free survival is shown in Fig. 2, where it can be seen
that the median had not been reached at the time of
analysis (Autumn 1984).

Table 1 UKALL VII: Randomised variables

Variable Allocated Received

Asparaginase 4 doses 40 38
8 doses 39 41

CNS irradiation 9 fractions 40 41
12 fractions 39 38

Extra intrathecal
methotrexate: Given 36 34

Not given 43 43
Methotrexate Intramuscular 40 36
Methotrexate Oral 39 41
Testicular

radiotherapy: Given 22 23
Not given 21 20

CNS=central nervous system.
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Fig. 2 Relapsefree survival in UKALL Vllfc
patients (n= 79).
Fifty of 79 continue in remission at time of analysis. Minimun
4 years.

seeming difference in relapse free survival between
the two groups. The possible effect of testicular
radiotherapy will be further examined with larger
numbers in conjunction with the results of UKALL
VI (for poor prognosis disease) which also contained
the same randomisation.
The only variable treatment that showed a statisti-

cally significant difference in relapse free survival
for the two groups it generated was the actual
(as opposed to allocated) receipt of oral versus

intramuscular maintenance phase methotrexate
5 (P<0*05). This difference is shown in Fig. 3. The

significance is lost if treatment allocated (rather than
r all received) is considered (P=0-11), probably because

three of the four patients who should have received
nfollow up time: intramuscular methotrexate subsequently relapsed.

The significance is also reduced if the giving or not
of extra intrathecal methotrexate is taken into

Effect of differing treatment schedules.

No apparent difference in the relapse rate in the
children who were allocated to receive or did receive
four as opposed to eight doses of asparaginase was

observed (see Table 2), and similarly no conclusion
can be drawn from the differing cranial radio-
therapy schedules and extra intrathecal methotre-
xate given in terms of their effect on central nervous

system relapse-there were only six such relapses
overall (see Table 2). One of the six patients had
1800 cGy and extra methotrexate, one had 2400 cGy
and extra methotrexate, two had 1800 cGy and no

extra methotrexate, and two had 2400 cGy and no

extra methotrexate. Four testicular relapses (two
isolated relapses, two combined with marrow
relapse) occurred in the 19 boys who were not given
testicular radiotherapy compared with none in the
23 who had it (see Table 2), but there was no

100

,z 90

-6
.> 80

70

8 60

cc50

-Li
I~~~~~~~~~

.,,
._

.. I

I~.

Ix ,.
I----_ _ ,_B_

40 . 2 . . 5
0 1 2 3 4 5

Follow up (years)

Fig. 3 Relapsefree survivalfor UKALL VII.
A=intramuscular maintenance methotrexate.
N=36, relapses=5, deaths in remission=4.

B=oral maintenance methotrexate.
N=41, relapses=17, deaths in remission=1.

Difference: P<0 05 (Logrank).

Table 2 UKALL VII: incidence of relapse by site according to treatment received

Total patients Marrow relapses Isolated Isolated
analysed CNS relapses testicular relapses

Asparaginase: 4 doses 38 7 (2 with CNS) 0 2
8doses 41 13 (2withCNS) 2 0

(2 with testis)
Cranial irradiation: 9 fractions 41 8 (2 with CNS) 1 I

(1 with testis)
12 fractions 38 12 (2 with CNS) 1 1

(1 with testis)
Testicular radiotherapy: given 23 6 (1 with CNS) 0 0

not given 19 4 (2 with testis) 0 2
Oral maintenance methotrexate 41 14 (3 with CNS) 1 2

(2 with testis)
Intramuscular maintenance methotrexate 36 4 (1 with CNS) 1 0
Extra intrathecal methotrexate 34 7 (1 with CNS) 1 2

(1 with testis)
No extra intrathecal methotrexate 43 11 (3 with CNS) 1 0

(1 with testis)

CNS=central nervous system.

Y--

Lnl

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.60.11.1050 on 1 N
ovem

ber 1985. D
ow

nloaded from
 

http://adc.bmj.com/


Medical Research Council leukaemia trial, UKALL VII 1053

Table 3 UKALL VII: Relapses and deaths in remission according to route ofmaintenance phase methotrexate and
whether or not extra intrathecal (IT) methotrexate was given

Extra IT methotrexate Intramuscular maintenance methotrexate Oral maintenance methotrexate

Relapses DR CCR Relapses DR CCR

Given 2(1 CNS) 1 15(83%) 7(1 CNS) 1 8(50%)
Not given 3(1 CNS) 3 12(67%) 10(2 CNS) 0 15(60%)

DR=died in remission; CCR=continued complete remission; CNS=central nervous system.

account (P=0.05). The reason for this is not that
fewer relapses occurred in the oral methotrexate
group who were given extra intrathecal injections
(seven of 16) compared with those who were not (10
of 25), but is more likely to be due to the occurrence
of three deaths in remission in the intramuscular
group, who did not receive extra intrathecal treat-
ment, compared with one in the intramuscular
group who did (see Table 3).

Five patients died in remission (6.3%), and there
was a suggestion of an excess in the intramuscular
methotrexate group (4:1, intramuscular:oral see
Table 3). Four of these five remission deaths were
infective; two were due to interstitial pneumonitis of
undetermined cause (both patients received intra-
muscular methotrexate but not extra intrathecal),
two to Gram negative septicaemia during a period of
neutropenia (one intramuscular with extra intra-
thecal, one oral with no extra intrathecal), and one
was recorded as due to encephalopathy (intramuscu-
lar with no extra intrathecal). Six other patients
suffered severe non-fatal infections; three receiving
oral/no extra intrathecal, and one each in the
other three groups (intramuscular/extra intrathecal,
intramuscular/no extra intrathecal, oral/extra in-
trathecal).

Discussion

This was a small multicentre trial which was not
popular with the participants. It is ironic that the
main reason for its lack of popularity-the inclusion
of a five day course of intramuscular methotrexate
every month as a randomised variable-produced
the only apparently significant result that children
having the drug this way had an improved relapse
free survival over those who took it by mouth.
Such a conclusion must be viewed with extreme

caution, however. Differences of this nature arising
in small trials are almost certainly inflated by
chance, and bias may also have been introduced into
the analysis as it was carried out on treatment given

rather than treatment allocated. Two children did
not receive methotrexate according to the protocol
at all. Additionally, four who were randomised to
receive the intramuscular drug did not, at the
arbitrary preference of the local physician in charge.
While there may have been some sound clinical
reason for these four patients deviating from their
allocated treatment, none is evident from the trial
records. They received methotrexate orally and are
included in the oral group in Table 2. Three of the
four have relapsed, and if they are analysed in their
'proper' place, the significance is lost. The signifi-
cance is also weakened if the receipt (or not) of
extra intrathecal methotrexate is taken into account;
the reason for which does not seem to be the
intrathecal drug acting as an alternative parenteral
route, but rather the distribution of deaths in
remission, where more occurred in the group that
did not have extra intrathecal injections.
The effect of testicular radiotherapy in the 23

(55%) boys who received it was not apparent in
terms of relapse free survival, but the only four
testicular relapses occurred in the unirradiated
group. The obvious suggestion that irradiation
arrests gonadal infiltration without affecting remis-
sion duration will be considered further in a separate
analysis including patients from UKALL VI (for
poor prognosis disease), where testicular radio-
therapy was also included as a randomisation.
None of the other treatment variables had any

discernible effect on morbidity or relapse rate. The
development, in six cases, of meningeal disease was
not associated with one particular radiotherapy
regimen or the administration or not of extra
intrathecal methotrexate. Asparaginase dosage and
frequency did not seem to make any difference to
either toxicity or subsequent relapse rate.

Perhaps the most important result is that, for the
trial as a whole, with a 65% relapse free survival rate
at four years, a significant improvement over
previous MRC trials for standard risk lymphoblastic
leukaemia, UKALL III' and UKALL V (report in
preparation) is evident. The reason for this is not
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clear; it may be related to small numbers or
represent a secular trend. It is at least equally likely,
however, that the improvement is treatment related.
If so, it is almost certainly due to more effective
maintenance treatment, as all three studies had
similar remission inducation schedules.

Variation in the absorption and metabolism
of orally administered methotrexate,23 and
mercaptopurine4 5 has been suggested, and com-
pliance has been questioned in the case of
prednisolone.6 As maintenance treatment mostly
relies on oral therapy for its effect, it is likely that
such matters are important. By titrating oral doses
to biological toxicity, as in the recently closed
UKALL VIII trial, these problems can probably be
overcome, to some extent, and early results indeed
suggest that UKALL VIII will show a further
improvement in relapse free survival for the stan-
dard risk disease (report in preparation). Nonethe-
less, variability in the pharmacokinetics of orally
administered drugs may account for some relapses,
and the questions raised here by UKALL VII are
still clinically relevant.
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