L. monocytogenes Brain Abscesses in Pediatrics

without isolation and identification of the causative agent [1].
This is particularly important in light of the poor intrinsic
activity of the cephalosporins and of the lack of intracerebral
penetration of the aminoglycosides, a combination that is cur-
rently used as empirical treatment of fever and suspected
infection in neutropenic cancer patients. Optimal treatment of
listerial infections remains controversial. A combination of
ampicillin and gentamicin is generally recommended, but other
options are possible, including cotrimoxazole, rifampin and
vancomycin [4].

In conclusion, the occurrence of brain abscesses due to L.
monocytogenes in this 6-year-old girl should alert pediatricians
against this entity. Despite the severity of the clinical course,
this infection was treated successfully without any neurological
sequela and did not preclude the continuation of the antineoplas-
tic treatment, including allogeneic bone marrow transplantation.
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Postremission Chemotherapy in Adult Acute Non-
lymphoblastic Leukaemia Including Intensive or
Non-intensive Consolidation Therapy

Monica Giordano, Alberto Riccardi, Margherita Girino, Silvia Brugnatelli,
Paolo Scivetti, Renata Luoni, Rosangela Invernizzi and Edoardo Ascari

From October 1983 to December 1988, 84 consecutive adult patients with acute non-lymphoblastic leukaemia
(ANLL; median age = 51 yr) were uniformly treated to induce remission (CR) with intravenous vincristine and
cytarabine sequentially followed by daunomycin and infusion cytarabine. From October 1983 to December 1985
consolidation was non-intensive (2 courses with the same drugs used for induction) (protocol ANLLS83: 27
patients, median age = 45). From January 1986 to December 1988 consolidation was intensive (4 courses of
vincristine and cytarabine sequentially followed by etoposide plus thioguanine or amsacrine) (protocol ANLLS6:
57 patients, median age = 57). Excluding early deaths, the CR rate was 71.6%. Median CR, responsive patient
survival and overall survival were 11.1, 15.3 and 8.5 mo, respectively. For protocol ANLLS3 and ANLLSS,
median CR was 8.7 and 13.2 mo (P < 0.05) and median survival was 13.1 and 16.9 mo (P < 0.05) for responders
and 8.0 and 9.2 mo (P not significant) for all patients. Intensive consolidation including drugs not previously used
for induction seems to prolong CR duration and responder survival in adult ANLL.
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INTRODUCTION
A way OF administering postinduction therapy to adult acute
non-lymphoblastic leukaemia (ANLL) patients after remission
(CR) is consolidation therapy, where short intensive cyclic
therapy is given for 3-6 months and may be followed or not by
maintenance [1]. For consolidation, options can be made for
both the choice of drugs administered (only those employed for

induction can be used or new cytostatics may be added) and
their dosage [1]. The prerequisites which define a consolidation
course as being intensive or non-intensive are not clear-cut but,
as a guideline, an intensive course should produce, in a CR
patient, heavy cytopenia, i.e white blood cell (WBC) count of
less than 1.0 x 10%/1 and a platelet count of less than 50 x 10%/1
about 2 weeks following its completion [2].
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In this paper we report data on a treatment program for
ANLL which was started in 1983 [3]. Induction treatment was
the same for all patients. In the first group of CR patients,
consolidation was non-intensive and employed the same drugs
used for induction. In patients treated subsequently, consoli-
dation was intensive and employed cytostatics that were not
used for induction. Intensive consolidation apparently resulted
in increased CR and responder survival duration.

MATERIALS AND METHODS

Patients

84 consecutive untreated ANLL patients entered this prospec-
tive, non-randomised study between October 1983 and
December 1988 (Table 1). No patient with a diagnosis of AL
was excluded due to advanced age or history of preleukaemia (8
patients). Median age was 51 (range 16-78) and the male:female
ratio was 45:39. Distribution of FAB subtypes was as follows:
M1: 12 patients; M2: 14; M3: 14; M4: 30; M5: 10; M6:2; and
M?7:2. Chromosomal abnormalities were found in 10 patients
[translocation 8/21, 2 cases; trisomy 8, 3 cases; monosomy 7, 2
cases; trisomy 11, 1 case; inv 16 (p13 q22), 1 case; and 1g+, 1
case].

Chytostatic treatment

Induction therapy. For all patients, two courses of induction
treatment were planned at a 14-21 day interval. The induction
course was derived from previous in vivo data, indicating that the
intravenous push administration of vincristine and of moderate
dose cytarabine increased the tritiated thymidine labelling index
in most patients with AL, i.e. synchronised blasts in S phase [4,
5], and this, in turn, increased the effectiveness of a sequentially
administered anthracycline in reducing the peripheral blood
blasts [4].

In each course, patients initially received vincristine (2 mg
intravenously on day 1) and cytarabine (75 mg/m?12 h directly
intravenously from day 1 to 4). Daunomycin (80 mg/m?
intravenously) was then given on days 5 and 7, and cytarabine
(200 mg/m?/day by continous infusion) on days 6 and 7. A bone
marrow (BM) aspirate and/or biopsy was performed 10-14
days after each course. Complete remission was defined as
disappearance of BM blasts with normal haematological values
(granulocytes > 1.5 X 10%/, platelets > 100 X 10°/ and haemo-
globin > 11g/dl) maintained for at least 1 month without
transfusions. Partial remission was not used as a criterion for
defining response.

Consolidation therapy

The CR patients recruited between November 1983 and
December 1985 (protocol ANLL83) received non-intensive
consolidation with 2 courses of the same drugs and with the
same drug sequencing used for induction (but with only one
dose of both daunomycin and infusion cytarabine, on day 5).

The CR patients recruited between January 1986 and
December 1988 (protocol ANLL86) received intensive consoli-
dation using 4 courses, including cytostatics not used for induc-
tion. In each consolidation course, these new drugs were given
sequentially to vincristine and cytarabine, as in the induction
course. In practice, vincristine and cytarabine were scheduled
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as in the induction course, and followed by etoposide (100
mg/m?%day by 2 h intravenous infusion) plus thioguanine (100
mg/m?/day orally) for 5 days (1st and 3rd course) or by amsacrine
(60 mg/m? by 2 h intravenous infusion) on day 5 (2nd and 4th
course).

Post-consolidation treatment

After consolidation, patients of protocol ANLLS83 were given
a 1.5-year maintenance regimen in which different cytostatics
were given every 4-6 weeks in order of circumventing drug
resistance in residual leukaemia [6, 7]. The following drugs and
drug combinations were used: TRAP (courses 1, 6 and 11) [6],
VP 16 213 (150 mg/m?%/day intravenously, days 1 to 5, courses
2, 7 and 12), POMP (course 3) [6], cytarabine plus thioguanine
(cytarabine 100 mg/m?%12 h intravenous plus 6-TG, 100
mg/m?/day orally, days 1-5, courses 4, 9 and 14), COAP (courses
5, 10 and 15) [6], Iomustine (80 mg/m? orally, day 1, course 8)
and cyclophosphamide (1 g/m?/day by 2 h intravenous infusions,
days 1 and 2, course 13).

The CR patients of protocol ANLL86 were randomised to
receive or not receive the above maintenance program.

Supportive measures
These measures did not change throughout the whole study
period and have been reported in a previous paper [3].

Result analysis

Remission duration is calculated from the data of CR to the
data of relapse. Survival is calculated from the start of therapy.
Survival and remission curves were constructed according to
the method of Berkson and Gage [8] and analysed with the
Lee-Desu procedure [9].

RESULTS
No patient in our series had bone marrow transplantation.
The results obtained are summarised in Tables 1 and 2 and Figs
1 and 2.

CR rate

Table 2 furnishes the CR rates according to the categories of
patients included in the evaluation. Excluding patients who died
(due to consequences of cytopenia, i.e haemorrhage and/or
infection) before starting chemotherapy or before completing
induction, 48/67 (71.6%) patients achieved CR. Of 19 patients

Table 1. Main clinical characteristics of the studied population

Protocol ANLLS3 + ANLL8 ANLL83 ANLL8 P
No. of patients 84 27 57 —
M/F 45/39 15/12 3027 NS
Median age, yr 51 45 57 NS
(range) (16-78) (16~77) (20-78)
FAB subtypes
M,/M,/M, 12/14/14 4/4/6 8/10/8 NS
M/Ms/MJ/M,; 30/10/2/2 8/4/0/1 22/6/2/1

All patients were treated to induce remission (CR) with sequential
vincristine, arabinosylcytosine and daunomycin. Patients on protocol
ANLLS3 and ANLLS6 received non-intensive and intensive consoli-
dation therapy, respectively.
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Table 2. Remission rates according with exclusion criteria

ANLLS3
+ ANLL86  ANLLS3 ANLIL.86
No. No. No.
Protocol CR % CR % CR %
All entered patients 48/84 57.1  15/27 55.5  33/57 57.8
With exclusion
A 48/78 61.5 15/24 62.5 33/54 61.1
A+B 48/67 71.6 15/20 75.0  33/47 70.2
A+B+C 48/59 81.3  15/16 93.7  33/43 76.7
CR following 1st course 36/48 74.6  11/15 73.0  25/33 76.0

A = not treated (6 patients = 7.1%); B = early deaths (11 patients =
13.0%); C = previous myelodysplasia and/or treatment (8 patients =
9.5%).

who failed to achieve CR, 2 died from haemorrhage and/or
infection during BM aplasia and 17 had resistant disease. There
were no differences in CR rate between protocols ANLIL83 and
ANLLS6 and the 75% of responsive patients achieved CR
following the first course.

Among patients who completed induction, patients aged less
than the median age (43 and 54 yr for protocols ANLLS83 and
ANLLS6, respectively) had CR rates greater than older patients
(for protocol ANLLS83, 60 and 90%, respectively, and for
protocol ANLL86 58.3 and 82.6%). No difference in CR
duration was seen depending on responsive patient age.

CR duration

Median CR was 11.]1 months for all patients. It was 8.7
months for the 15 CR patients of protocol ANLLS83 (who
received non-intensive consolidation with the same drugs used
for induction) and 13.2 for the 33 patients of protocol ANLL86
(who received intensive consolidation with cytostatics other than
those used for induction) (P < 0.05) (Fig. 1). 7/15 CR patients
on protocol ANLL83 and 18/33 CR patients on protocol
ANLLS6 relapsed before completing consolidation. No differ-
ence in CR duration has been seen so far for the remaining 15
protocol ANLL86 patients depending whether they received (7
patients) or did not receive (8 patients) maintenance.
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Fig. 1. Remission duration according with consolidation therapy,
that was non-intensive in protocol ANLLS3 and intensive in protocol
ANLLS86 (numbers indicate patients at risk).
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Fig. 2. Duration of responsive patient survival according with con-
solidation therapy (numbers indicate patients at risk).

Survival

56/67 patients who completed induction (18/20 of protocol
ANLLS3 and 38/47 of protocol ANLLS86) have died. Median
survival was 8.5 months for all patients who had been treated
(including early deaths) and 15.3 months for those who had
responded to therapy. No difference in overall survival is seen
between protocol ANLLS83 and ANLLS86. Responsive patients
of protocol ANLL86 had a longer median survival (16.9 months)
than those of protocol ANLL83 (13.1 months) (P < 0.05) (Fig.
2).

Toxicity

Fever >38°C following the first course was present in 48/67
cases who completed induction. The nadir of WBC (0.4 x 10°1)
was reached on day 10 following the end of treatment (WBC
were < 0.5 x 10%1 for a median time of 13 days), and the nadir
of platelets (20 x 10%1) was reached on day 14 following the
end of treatment (platelets were < 50 x 10%1 for a median time
of 16 days). Both fever and haematological toxicity were less
severe during the second course.

As expected, toxicity during consolidation was mild for proto-
col ANLL83 and quite severe for protocol ANLLS86. In protocol
ANLLS83, only an occasional consolidation course gave granulo-
cyte counts < 1.0 x 10%1 and/or platelet counts < 50 x 101,
while in protocol ANLLS86 (where 4 courses of more aggressive
therapy were administered) 68% of CR patients had these low
values at least one time during consolidation (the cytopenia
phase lasted a median time of 5 days); 48% had them twice and
the 21% for three or four times. Accordingly, both fever and
requirements for supportive therapy were much more frequent
in protocol ANLL86 than ANLL83. However, no patient died
due to complications related to consolidation-induced cytopenia.

DISCUSSION

The presented data suggest that intensive consolidation fol-
lowing CR results in increased CR and responder survival
duration of ANLL adult patients.

Induction results indicate that the induction schedule we used
was well tolerated and effective in inducing CR. Excluding
patients who died before or while in induction due to cytopenia
(more probably related to leukaemia than to treatment-induced
aplasia) (Table 2) [10], the 13.0% early deaths is acceptable
during induction for adult AL. The 71.6% CR rate among
patients who completed induction compares well with the CR
rates obtained in recent investigations [1]. This is especially true
if we consider that the median age is higher in our study (51 yr)
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than in most reported series, and that median age is a parameter
with a strong influence on the CR rate [1].

Sequencing vincristine, cytarabine and daunomycin for induc-
tion was based on previous in vivo cytokinetic data, indicating
that cytostatics have increased effectiveness when administered
at the time of S-phase synchronisation induced by vincristine
and medium dose cytarabine [4], an effect similar to that
reported in in vitro experiments using colony stimulating factors
(CSFs) before chemotherapy [11]. The good effectiveness of this
drug schedule in this quite large series supports that cytokinetic
based protocols are useful for inducing CR in AL, although this
issue is still unresolved. In fact, some investigations have
reported CR advantages in administering cytostatics at time of
S-phase blast synchronisation or recruitment [12-17] but this is
not confirmed in other studies [18-19] and a definite confir-
mation through randomised studies is lacking.

For the first 15 responsive patients consolidation was non-
intensive and used only the same drugs (vincristine, cytarabine
and daunomycin) already employed for induction. In the 33
patients who responded subsequently, consolidation was inten-
sive and contained also cytostatics (etoposide; thioguanine and
amsacrine) that were not previously employed. Although this
was not a randomised study, intensive consolidation resulted in
increased CR and responder survival duration (both induction
treatment and supportive measures were the same throughout
the whole study).

There is no consensus in the literature on the best post-
remission policy [1, 20]. Our data are in keeping with those
from two large randomised studies, in which increasing the
amount of therapy given for both induction and consolidation
[21] or using for consolidation cytostatics other (high dose
cytarabine and/or amsacrine and/or 5S-azacytidine) than those
(cytarabine and daunomycin) employed for induction [22] have
prolonged CR and survival duration. However, there are reports
contrasting these data, that were reviewed in detail elsewhere
[1]. As an example, the advantages of using new drugs for
consolidation (including high-dose cytarabine) [23, 24] has been
questioned and those of greatly increasing the drug dosage (with
BM transplantation rescue) are still not demonstrated [25].
Another example is that administering consolidation before
maintenance with the same drugs (cytarabine plus daunomycin
plus thioguanine) used for induction is not superior to mainten-
ance alone [26].

These widely contrasting personal and literature data hamper
the belief that an empirically devised postinduction chemo-
therapy in ANLL is crucial in improving the final prognosis of
this disease, i.e. patient survival, Obtaining a better quality CR
is probably more advantageous. Since no other conventional
cytostatic regimen is more effective than cytarabine and anthra-
cyclines in inducing CR, there are two possible ways for lowering
residual disease at CR. First, using granulocyte (and/or
granulocyte-macrophage) CSFs as normal haemopoietic cell
rescue can allow to increase the doses of cytarabine and anthracy-
clines given for induction [27, 28]. A prerequisite for this
approach is that it must be definitely proved that culture studies
on individual patient cells [11, 29, 30] can definitely exclude
that these stimulating factors also increase blast regeneration.
Second, the best way of administering cell cycle-specific or
aspecific drugs to lower residual leukaemia could be based on
knowing the relative aliquots of in- and out-of-cycle blasts.
Exploiting pretreatment kinetic differences in the individual
ANLL patient can now be done using the in v1v0 bromodeoxyuri-
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dine [31] and flow cytometry and the Ki-67 monoclonal antibody
[32, 33] techniques.
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Long-term Results of the HEAVD Protocol for
Adult Acute Lymphoblastic Leukaemia

Renato Bassan, Raffaele Battista, Anna D’Emilio, Piera Viero,
Patrizia Dragone, Enrico Dini and Tiziano Barbui

Between 1979 and 1987, 82 adults (age 14-71 years) with acute lymphoblastic leukaemia (ALL) were treated with
a 6-course protocol called HEAVD, the main feature of which was the early postremission administration of
escalating doses of doxorubicin (total 405 mg/m?) and cyclophosphamide (total 2.5 g/m?). A complete remission
(CR) was attained in 66 patients (80%, 95% confidence intervals, [CI] 71%~89%). Factors affecting favourable
CR achievement were age < 60 years and absence of lymphadenopathy-hepatosplenomegaly at presentation
(P < 0.05). Median duration of CR was 27 months. 26 patients remain in first continuous and unmaintained CR,
18 of whom between 5.9 and 11.1 years, for an estimated 39% prolonged disease-free survival (95% CI 27%-51%).
CR duration correlated significantly with absolute blast cell count (15 x 10%1 or less compared to more) and age
(30 years or under compared to over). Overall, 29 patients are alive with a median follow-up of 6.7 years, the
projected long term survival being 35% at 11 years (95% CI 24%-46%). Treatment-related toxicity included 1
lethal case of L-asparaginase-related thromboembolism and 3 toxic deaths among 66 CR patients. Late-onset
toxicity was not observed in long-term survivors. The relatively late occurrence of endpoint events (relapse and
death) in adult ALL confirms that long-term updating is necessary to determine the curative potential of modern
chemotherapy programs for the disease.
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INTRODUCTION
ACUTE LYMPHOBLASTIC LEURAEMIA (ALL) in adults is a rare and
most often fatal neoplastic disease. Although as many as 80% of
patients may initially achieve a complete remission (CR), most
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subsequently relapse and eventually die [1]. Since with modern
treatment strategies a CR duration of 18-24 months is not
unusual and systemic relapses occur as late as the fourth or fifth
year of observation [1], clinical studies with a median follow-up
period extended beyond 5 years are needed if the impact of a
potentially curative therapeutic approach is to be properly
assessed.

Starting in 1979, we have conducted an open uncontrolled
study in adult ALL employing a regimen akin to HEAVD
from St Bartholomew’s Hospital (SBH, London, UK) [2],



