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E. Toxicity 2. Oral ulceration occuring in 20/52 patients

The toxicity (Table 2) from the IDM included:

1. Vomiting occurring in 20/52 patients and
was most pronounced during the first 2—4
h after the institution of IDM but occasio-
nally persisted for 24—48 h;

with oral mucositis in 14 and pharyngitis in
six patients. This was mild in 17/20, i.e.,
there were small ulcers which did not
substantially interfere with orlke;

3. Hematologic toxicity occurring in 12 pa-
tients which, however, was minimal in its

Table 2. Toxicity results as of

Vomiting 20/52 June 1980
(with
administration)

Hematological
WBC 2 (<3000/mm?) 0(<1500/mm?3)
Hgb 10(<10gm%) 0(<8gm%)
Platelets 0 (<100,000/mm?)

Mucositis 14/52 (3 moderate and 11 mild)

Pharnygitis 6/52

Hepatic 11/52 (mild)

Skin 3/52

Renal 0/52
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severity; there were no related clinical

manifestations;

4. Hepatic toxicity occurring in 11 patients as
evidenced by increased liver enzymes, parti-
cularly the SGOT. However, the peak
SGOT was less than twice the normal level
and returned to normal in all cases; and

5. Transient maculopapular rashes occurring in
three cases and lasting for several days.

No case of renal toxicity was noted.

The overall regimen has been very well
tolerated. There has been no life-threatening
toxicity and no deaths secondary to IDM.
Furthermore, there have been no cases of
leukoencephalopathy and no interstitial pneu-
monia associated with IDM. One adolescent
experienced anaphylaxis with the first dose of
L-asparaginase. There have been neither in-
fectious deaths nor toxic deaths for any patient
while in remission on this study.

F. Discussion

The clinical data upon which this study was
based was that of the early work of Djerassi
who demonstrated the effectiveness of high
doses of MTX in ALL (Djerassi et al. 1967).
CALGB Protocol 6601 demonstrated that the
greatest proportion of children remaining in
complete sustained remission were those who
received the intensive cycles of IV MTX (18
mg/m?) daily for 5 days every 2 weeks (i.e.,
they received 90 mg/m? as a total dose every
2 weeks) and reinduction pulses of vincristine
and prednisone for a period of 9 months
(Holland 1976). In addition, CALGB Proto-
col 6801 demonstrated that “prophylactic” I'T
MTX during induction was important in de-
creasing the overt CNS leukemia. Furthermo-
re, Habhbin et al. (1975) reported data sugge-
sting that intensive systemic chemotherapy
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may decrease the incidence of CNS leuke-
mia.

The pharmacologic basis of this study inclu-
des the following: (1) reports showing that
intravenous IDM resulted in MTX levels of
10~7 M reaching the CNS axis and diffusing
into the CSF (Wang et al. 1976), and (2) the
studies of Oldendorf and Danson (1967) using
C! sucrose in rabbits and Bourke et al. (1973)
using C!4-5-flurouracil in monkeys demon-
strating that the concomitant use of intrathecal
with intravenous injection led to higher levels
of drug in the CSF and more even distribution
throughout the CNS than with either method
alone and the findings that when MTX is given
only via lumbar puncture the distribution of
MTX throughout the CSF ist very variable
(Shapiro et al. 1975). Studies in man corrobo-
rate these animal observations, i.e., higher
levels of CSF MTX are obtained with conco-
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CNS relapse only

mitant administration of IT and IV MTX than
with either technique alone (Shapiro et al.
1975). Thus the technique employed in the
present study of simultaneous IDM plus IT
MTZX enables one to more effectively bathe the
CNS axis. The serum MTX levels following
500 mg/m? remain at 107> M for the 24-h
infusion period (Wang et al. 1976; Freeman et
al. 1977); therefore, it is anticipated that this
will afford greater protection to other sanctua-
ry sites such as gonads, liver, and spleen.

The clinical objectives of this study have
been attained to a certain degree in the
standard risk patient. The first objective to
prevent CNS leukemia has been partially
achieved as evidenced by the fact that only
5/35 standard risk patients developed CNS
leukemia and 10/52 of the entire population
experienced this complication (Fig. 4). This
incidence is similar to that seen in a compara-



ble cooperative study (CALGB Protocol
7111) (Jones et al. 1977). Furthermore, our
objective to dispense with the need for cranial
RT now appears even more important that
when the study was designed in 1974. A recent
study of children treated with prophylactic
cranial RT and IT MTX or IT cytosine
arabinoside showed that 53 % developed ab-
normal findings as detected by computerized
tomography (CT) (Peylan-Ramu et al. 1978).
These findings included dilated ventricles,
intracerebral calcifications, demyelination,
and dilation of subarachnoid space. Signs of
endocrinologic long-range effects have been
reported as evidenced by a reduction in growth
hormone secretion in children treated with
prophylactic cranial RT (Shalet et al. 1976).
A comparable CT scan study has been under-
taken in our 43 patients (Ochs et al. 1978).
Only 19% showed abnormal changes, and
furthermore, these findings were much less
marked than those reported by Peylan-Ramu
et al. No calcifications and no patients with
decreased attenuation coefficient were seen in
any of the 43 cases. In a similar study from
Norway, the investigators found only 1 child
out of 19 with an abnormal CT scan. These
patients had been treated with IDM similar to
the schedule described in this report (Kol-
mannskog et al. 1979). The possible effect of
prophylactic cranial RT on psychological, neu-
rologic, and intellectual development is the
subject of studies now in progress.

The overall relapse rate in this study is 20/52
and the CNS relapse rate as the initial site of
failure is 10/52. Thus, 10/20 relapses occurred
first in the CNS.

In a recent comparison by Green et al. it was
demonstrated that patients treated at RPMI
(standard risk) with IDM (Fig. 2) were main-
tained in complete remission significantly lon-
ger than two other groups of patients. One
group consisted of those treated with prophy-
lactic IT MTX (Children’s Cancer Study
Group CCG-101) and the other of those who
received IT MTX and prophylactic RT (Sidney
Farber Cancer Institute SFCI-73-01). This
was in spite of the fact that CNS relapse rate
was higher in the IDM-treated group (Fig. 4)
compared to the irradiated group (Green et al.,
to be published). In this same comparison the
increased risk group of patients did better in
terms of CNS relapse and complete remission
when treated with IT MTX and cranial irradia-
tion.

Another large study (CALGB Protocoll
7111) recently reported by Jones et al. (1977)
has demonstrated a protective value of cranial
RT and IT MTX alone in preventing CNS
leukemia but not benefit in the overall comple-
te remission rate. This was the result of an
increased incidence of hematological relapse
in the patients who received cranial RT. The
British Medical Research Council also has
observed a higher rate of hematologic relapse
in these patients receiving prophylactic cranio-
spinal radiation than in those without CNS
prophylaxis (Medical Research Council 1973).
In the British study the radiated group, either
cranial or craniospinal, had a greater lympho-
penia, which may reflect a pertubation of the
immune surveillance system and thus lead to
a greater systemic relapse (Medical Research
Council 1975, 1978).

Moe and Seip (1978) patterned their study
in Norway closely after the one reported here;
their results are preliminary, but to date there
have been only 5 of 69 patients relapsing.
Seventy-eight percent of the children have
been followed for 18 months or more and are
in complete remission.

It appears reasonable on the basis of present
information to advance the conclusion that the
treatment of children with ALL who fall into
the standard risk category (age and WBC) can
effectively be treated by IDM plus IT MTX in
terms of better overall control of disease.
Furthermore, the long-term risks and compli-
cations of cranial irradiation (Peylan-Ramu et
al. 1978; Medical Research Council 1975;
Fishman et al. 1976; Freeman et al. 1973;
MclIntosh et al. 1977) can be avoided with this
type of therapy.

Children who are at increased risk appear to
be protected by the use of cranial irradiation,
but the way is clear to improve upon the
present schedule of IDM in terms of dose
escalation and pulse dose administration
through the 1st year of remission. Such stu-
dies are currently under way in a number of
centers.

The second objective, i.e., tointensify syste-
mic treatment (Fig. 3) and thus to prevent
other sanctuary site infiltration, has also been
reasonably achieved. Only one male child (26
males) developed testicular relapse. We attri-
bute this to effective serum levels of MTX
which presumably can eradicate disease in
sanctuary sites such as the liver, spleen, and
gonads.

105



In conclusion, we can state that the use of
a systemic form of therapy, as opposed to
a local form (RT to cranium), appears to
confer greater protection to standard risk
children with ALL than the use of cranial RT.
In addition, we can avoid the long-range
complications of cranial RT. In the high risk
patients, cranial RT and IT MTX appears
superior to the systemic form (IDM); howe-
ver, manipulation of this form of therapy
(increasing dose and pulse therapy) may over-
come this disadvantage.
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