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Abstract—The sensitivity to adriamycin, prednisolone, bleomycin and vincristine of
human lymphoma cells in short-term culture was studied in 30 non-Hodgkin lymphomas
(NHL). As indicators of drug action, the interference on [>H|thymidine
and [*H]uridine incorporation was studied. The in vitro sensitivity to the drugs was
then compared with the clinical response to treatment. On the basis of the retrospective
analysis the in vitro sensitivity indexes were defined taking into account the biologic
aggressivity of the tumor. A statistically significant correlation between the in vitro
sensitivity to adriamycin and prednisolone and complete remission, relapse-free time and
survival was observed in highly proliferative NHL, while in low proliferative NHL the
in vitro sensitivity was statistically associated only to relapse-free survival within 22

months.

INTRODUCTION

CHEMOTHERAPY has substantially improved
the clinical results in the treatment of non-
Hodgkin lymphomas (NHL) [1], although the
long-term complete remission is still relatively
low in high proliferating lymphomas [2] and
controversial in unfavorable histologies [3, 4].
It appears that further improvement would
also require information on the chemosensi-
tivity of individual NHL, since they show a
wide range of sensitivity to drugs even within
the same histologic type. The search for pre-
dictive techniques which allow the selection of
effective chemotherapy for individual cancer
patients is a problem for all cancer chem-
otherapy. So far the results are meagre be-
cause of the choice of morphologic, non-
quantitative criteria of iz vitro response [3, 6]
or due to the lack of the assessment of the
maintenance of the original metabolic con-
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ditions of tumor tissue [7-9] or the non-
standardization of the cell culture conditions
used [10]. Some authors have more recently
utilized more useful antimetabolic techniques
on lung tumors [11] and non-lymphoblastic
leukemia [12, 13] and more interesting cor-
relations between in vitro and in vivo chemosensi-
tivities have been reported. More recently, it was
found thatifa colony-forming assay of tumor stem
cellsisutilized to test the sensitivity of the tumor to
anticancer drugs, the in wvitro cytocidal effect
strictly correlates with the clinical response of
patients with myeloma and ovarian carcinoma
[14]. Unfortunately, colonies cannot be ob-
tained for all tumors, and therefore it seems
worthwhile to explore the possibility of de-
veloping bioassays based on biological markers
other than colony growth. A central metabolic
event, such as the incorporation of nucleic
acid precursors into DNA and RNA, may be
a good marker of drug efficacy.

In this study, the revelance of the in-
corporation of [*H]thymidine and
[*H]uridine in short-term cultures of NHL as
an indicator of the therapeutic effect of the
drugs was evaluated. The main advantages of
such a test are that it can be used on
all tumors and the results are available within
a few days.
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MATERIALS AND METHODS

Cell suspensions

Lymph nodes obtained by surgical excision
were divided into a portion for histologic
examinatuon and a portion for autoradio-
graphic and biochemical determinations. For
the latter analyses, the lvmph node was min-
ced and then washed in complete medium
(FI10 medium with 20¢  fetal calf serum and
antibiotics: 100 U penicillin and 100 y/ml
streptomycin). The medium containing frag-
ments was transferred to a conical flask, which
was then placed on a magnetic stirrer in the
cold. The cell suspensions, collected  after
three successive washes (for 5 min cach at 4 °CL
continuously stirred), were filtered through
sterile gauze to remove cell clumps and cen-
triluged at 700 g lor 5 min at 4 € [13]. The
pellets were resuspended in complete medium,
and the wviability was determined by the
Trypan blue dye exclusion test. The per-
centage of viable cells before in vitre treatment
ranged from 85 1o 95", Both autoradio-
graphic and chemosensitivity studies were per-
formed on the whole lvmph node population,

Autoradiographic determinations
For each NHL the labeling index (L) was
determined on cell suspensions. Samples of 6

to 10x10° cells were incubated in 2ml of

complete  medium  with 2 pCiyml - [*H]-
thymidine (sp. act. 53 Ci/mmol) for 1hr. At
the end of the incubation period, the samples
were centrifuged at 700 g for Smin at 47C.
The pellets were resuspended inoa small vol-
ume of 0.9, NaCl solution and smeared on
slides. The smears were fixed in Bouin's sol-
ution for 1hr, left in 80" alcohol overnight,
and submitted 0 Kodak AR10 ARGraphic
stripping film [16]. After an exposure time
that ranged from 3 to 5 days, the ARGraphies
were developed in Kodak D19b (at 18 C for
Smin), fixed in Kodak F3, and stained with
hematoxvlin and cosin. The LI was evaluated
as the percentage of labeled cells of the wholc
cell population on at least 5000 cells.

In vitro drug assay
For all assays, adriamycin  (Adriblastina.
Farmitalia, Milan, ltaly) and prednisolonc

(Endo Prenovis, Vister, Milan, ltwaly) were

tested; in some cases, bleomycin  (Nippon
Kayaku Co., Tokyo. Japan) and vincristine
(El Lilly, Indianapolis, IN, U.S.A.) were tested.
The tests for each patient were performed
simultancouslv on aliquots from the same bio-

psy at the time of diagnosis or at relapse. The
drugs were tested at different concentrations.

~The basic concentration (n) was the calcu-

lated clinical dose (37/ml adriamycin, 47/ml
prednisolone, 0.057y/ml vincristine, 0.67/ml
bleomycin) [10]; in additon, n/2 and 2n
concentrations were tested for both ad-
riamycin and prednisolone and 2n and 4n for
both bleomycin and vincristine. Samples of 6
to 10x10° wviable cells in triplicate were
incubated for 3hr in the presence of the
freshly  prepared, different drug concen-
trations. During the last hour of incubation,
both labeled precursors were added to the
same sample (4 pCi/ml [*H]thymidinc. sp.

act. H00mCi/mmol,  and 4 puCijm] [*H]-
uridine, sp. act. 120mCi/mmol; Radio-
chemical Centre, Amersham, U.K.). At

the end of incubation, the samples were stored
at —18°C or immediately processed. RNA
and DNA were extracted according to the
method of Schneider [17], which was oppor-
tunely modified 1o obtain the optimal scpa-
ration of the RNA and DNA phase; the
maximal contamination of the two phases was
100, of the incorporation wvalues [13].
Aliquots of 0.2ml of RNA and DNA extracts
were dissolved in 10ml of emulsifier scintil-
lation fluid (Packard Instruments), and the
radioactivity was determined in a Packard
Tricarb 2635 liquid scintillation counter. 'The
counting efficiency was about 40v,. The
c.p.m. values of [*H]thymidine and [*H]-
uridine incorporation in the control samples
among the tumors tested ranged, respectively,
from 380 to 13,300 and from 220 to 13,400,
The in vitro eftects of the drugs on nucleic acid
precursor incorporation were expressed as per-
centage variation from control values. The
maximal variation of the incorporation among
triplicate samples was 20°,.

Patient characteristicy

The population studied consisted of 30
adult lymphoma patients (18 males and 12
females, with a median age of 36) in whom
the mitial lymph node biopsy was performed
at the Istituto Nazionale Tumori of Milan.
The histologic diagnosis was made according
to the Rappaport classification 18], and the
pathologic stage (PS) was assessed according
to the Ann Arbor criteria [19]. The scries is
not consecutive, since the large majority of
patients referred to the Institute have had
their diagnostic biopsy performed elsewhere,
and in a few cases the blopsy material was
inadequate to carry out chemosensitivity tests.
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Case admission was started in April, 1975,
and follow-up information was available up to
November, 1979. The median follow-up time
is 18.5 months (range 4-52 months). Patients
staged as PS I were excluded from this study
when they had undergone initial curative
radiotherapy. Chemotherapy regimens adop-
ted were related to stage: all patients under-
went combination chemotherapy with cyclo-
phosphamide, vincristine, prednisolone, ad-
riamycin and bleomycin in different com-
binations according to various treatment
schedules (e.g., CVP alternated with ABP and
BACOP) as described in previous publications
[20]. A few patients did not receive steroid
therapy for special clinical reasons. Involved
field irradiation was given after chemotherapy
in patients with PS II disease and only in one
patient with a PS III lymphoma. Most pa-
tients were untreated at the time of admission
to the study, and all the 6 previously treated
patients (3 previously treated with irradiation
and 3 with chemotherapy) had received in-
adequate treatment and were showing pro-
gressive disease at the time of the chemosensi-
tivity test. Clinical assessments were perfor-
med after 3 cycles of chemotherapy in stages I
and I, and after 6 cycles in stages III and
IV. The overall chemotherapeutic treatment
consisted of at least 12 cycles, one cycle every
20 days. Assessment of response was estab-
lished according to pathologic restaging with
peritoneoscopy  [21] plus bone marrow
biopsies.

Data analysts

For a comparison between the i vitro effect
of the drugs on nucleic acid precursor in-
corporation and the clinical response, the in
vitro effect of the calculated clinical dose (n)
was considered. On the basis of a retrospective
comparative analysis of in vitro—in vivo chemo-
sensitivity, tumors were considered ‘sensitive’
when jnhibitions more than 409 for low
proliferating NHL (LI<4°;) and more than
709, for high proliferating NHL (LI>49%;,)
were observed. Statistical association of the in
vitro and in vivo results was studied with the
kappa test [22], that also indicates the degree
of agreement between in vitro and in vivo data.
The actuarial life method was used to sum-
marize relapse-free survival (RFS), and sur-
vival distribution and the statistical signific-
ance of differences observed was assessed by
the log-rank test. Both RFS and survival times
were evaluated from the beginning of therapy.

RESULTS

In vitro chemosensitivity

In agreement with that observed in a pre-
liminary study [15], similar dose-effect plots of
[*H]thymidine and [*H]uridine incorpo-
ration were observed for the tested drugs in
each tumor; thereafter, only the [*H]-
thymidine plots are reported. The interfer-
ence of different doses of adriamycin, pre-
dnisolone, vincristine and bleomycin on [*H]-
thymidine incorporation is reported in Figs.
14, respectively. The chemosensitivity tests
were carried out on 31 cases, but only the 30
cases treated with the same drugs tested in
vitro and then considered for the comparative
analysis between the in vitro and in vivo re-
sponse of the same tumor are reported.

Adriamycin. Dose-effect plots for adriamycin on
30NHL i vitro are shown in Fig. 1. The wide
variations among inhibition values of different
tumors indicated a wide range of sensitivity to
the drug. A characteristic dose-related effect
was usually observed for this drug.

Prednisolone. Dose-effect plots for predni-
solone on 30 NHL are shown in Fig. 2. In all
cases in which an inhibitory effect was obser-
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Fig. \. Effect of adriamycin on [*H)thymidine incorporation
in high (solid line) and low (broken line) proliferating NHL.
The values are expressed as percentage variations from control
values. Plots for individual patients are designated with the
identification numbers shown in Tables | and 2.
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ved, prednisolone caused an initial inhibition
of [?H]thymidine incorporation and a level-
ing off of the effect at the higher doses.

Vincristine. The effect of vincristine (Fig. 3)
was tested on 18 tumors in vitro. Poor anti-
metabolic effects were observed, and only in a
few cases (Nos. 2, 3, 4, 15) did they exceed the
experimental crror.

Bleomycin. This drug was tested on 9 tumors
(Fig. 4), and the antimetabolic effect only
exceeded the experimental error in 1 case
(No. 2).

An enhancement of |*H|thymidine incor-
poration was occasionally observed at the
lower or at all the doses tested. The shape of
the dose-effect plots for each drug is similar
for both low and high proliferating tumors,
and no relationship was observed between the
degree of antimetabolic effects and the pro-
liferative activity of the cell population.

Clinical features and in vitro sensitivity

When tested, the i wvitro effects of ad-
riamycin and prednisolone, as well as of vin-
cristine and bleomycin, were compared with
the response of the same patients to poly-
chemotherapy that included these drugs. As
already stated, the effect of the drugs on [*H]-

PREDNISOLONE
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Fig. 2. Effect of prednisolone on |*H|thymidine incorporation
in high (solid line) and low (broken line) proliferating NHL.
The values are expressed as percentage variations from control
values. Plots for individual patients are designated with the
identification numbers shown in Tables } and 2.
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Fig. 3. Effect of vincristine on | *H)thymidine incorporation in

high (solid line) and low (broken line) proliferating NHL. The

values are expressed as percentage variations from control values.

Plots for individual patients are designated with the identifi-
cation numbers shown in Tables | and 2.
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Fig. 4. Effect of bleomycin on [*H]thymidine incorporation in

high (solid line) and low (broken line) proliferating NHL. The

values are expressed as percentage variations from control values.

Plots for individual patients are designated with the identifi-
cation numbers shown in Tables | and 2.



Table 1. Clinical features and in vitro sensitwvity of high proliferative NHL (L1>4%,) to anticancer drugs

In vitro In vivo
[*H]Thymidine—[ *H]uridine Time to
(%, inhibition) complete
Pathologic  L.I. A P A% B remission Free Survival
Case Status when studied Histology  stage (®5) [PH]PHNPH]-PHJuPHCHJuPH]-[*H]u  Sensitivity* (CR) time (months)
1 In progression after
RT, to begin CVP DH II EA 142 -72 —78 —-75 =71 NT NT Sensitive CR (I month) 44+ 4“4+
2 Untreated, to begin
CVP-ABP DM ITA 6.7 —-71 -68 —4 —1 —-22 —-20 —30 —20 Sensitive CR (2 months) 7+ 7+
3 Untreated, to begin
BACOP DM IIT A 106 —-72 —84 -85 —75 —43 —25 —8 —7 Sensitive CR (3 months) 50+ 30+
4t Relapse after ABP-CVP,
to begin ABP-CVP DM 111 SA 6.1 —-76 —46 +7 +2 —-26 —-33 NT Sensitive CR (5 months 11+ 11+

after relapse)
5  Untreated, to begin

CV-AB DLPD III B 87 -75 —-82 —-10 —18 -2 -—-29 NT Sensitive CR (5 months) 30+ 30+
6  Untreated, to begin

CVP-ABP DM IV A 170 —22 —54 —84 —82 +7 —20 +14 —6 Sensitive CR (10 months) 46 46+
7 Untreated, to begin

BACOP DLPD I EA 7.8 +4 —11 +35 +30 +36 +39 NT Non-sensitive CR (2 months) 13 17
8  Untreated, to begin

CVP-ABP DH IVA 300 —10 +14 +6 +5 —-12 —16 NT Non-sensitive CR (4 months) 14 18+
9  Untreated, to begin

CVP-ABP DH 11T B 150 =33 —44 —-65 =52 NT NT Non-sensitive  Progression — 4
10 Untreated, to begin

CVP NLPD IVB 76 =57 —-49 -20 -21 —-17 -6 NT Non-sensitive  Progression — 7

11 In progression after

CHOP, to begin CVP-ABP DU I A 220 —-28 —6 —17 -7 NT —22 0 Non-sensitive  Progression — 13
12 Untreated, to begin

CVP-ABP NLPD IV A 13.8 —27 =26 -—33 -—27 NT NT Non-sensitive  Progression — 6
13 In progression after

RT, to begin CVP-ABP NM I A 140 —31 -38 -22 -4 NT -5 + 5 Non-sensitive  Progression — 7
14  Untreated, to begin ,

CVP-ABP DLPD IVA 142 —-20 -33 -27 -16 -14 —4 NT Non-sensitive  Progression — 6
15  Untreated, to begin

CVP-ABP DM III B 6.1 +5 —27 0 +4 —-36 -8 NT Non-sensitive  Progression — 7

*Sensitive, tumors which showed an inhibition of more than 70%/, of [*H]thymidine incorporation by adriamycin (A) or prednisolone (P). Non-sensitive, tumors which
showed an inhibition of less than 709, of [*H]thymidine incorporation by adriamycin or prednisolone.
tSame patient as No. 28, Table 2.
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Table 2. Clinical features and in vitro sensttwity of low proliferative NHL {LI<4° ) to anticancer drugs
In vitro In vive
[*H]Thymidine—{*H Juridine Time to
(Y, inhibition) complete
Pathologic L.I. A P V B remission Free  Survival

Case Status when studied Histology  stage (") PH]I-CHPOPHP-PH]OPHPEPHWPH]J-PH]u Sensitiviny* (CR) time  (months)
16 In progression after

RT, to begin CVP DLPD T A 045 —64 =71 —36 —26 0 0 +8 + 1) Sensitive CR (5 months) 39+ 39+
17 Untreated, to begin

CVP--ABP NLPD IV A 0.5 —66 —31 —69 —31 NT +10  —4 Sensitive CR (5 months) 46+ 16+
18 Untreated, to begin

CVP-ABP NLPD 111 SA 03 -5 —64 —42 —-27 NT NT Sensitive CR (7 months) 25 26+
19 Untreated, to begin

CVP-ABP NLPD IV A 1.2 —40 —63 —b68 —8l1 N N'T Sensitive CR (7 months) 19+ 19+
20 Untreated, to begin

CVP-ABP Lennert IV A 1.8 —b9 =56 —74 —67 433 +5 —21 —10 Sensitive CR (Y9 months) 33 52+
21 Untreated, to begin

CVP-ABP NLPD IV B 2.8 —47 =38 -6 +1) NT NT Scensitve CR {9 months) 34+ 3b+
22 Untreated, to begin

CVP-ABP NLPD 11T A 2.6 =57 —41 —19 —40 NT NT Sensitive CR (10 months)39+ 39+
23 Untreated, to begin

CV-AB DM IV A 2.6 —58 —60 —49 =51 =16 —30 —16 —38 Sensitive CR (10 months)l4+ 14+
24 In relapse, previous

treatment with CVP-

ABP, to begin CVP DLPD IV A 06 =25 =58 +11 —7 =5 +1l NT Non-sensitive  No response 15+
25 Untreated, to begin

CVP-ABP DLPD IV B 0.1 —-27 +35 +50 +40 NT NT Non-sensitive  Progression — 11
26 Untreated, to begin

CV-AB NM IIT A 28 =38 =10 +19 +3 NT NT Non-sensitive  CR (2 months) 9 13
27 Untreated, to begin

CVP-ABP NM IIT A 36 =34 -35 —-25 =52 —10 =5 NT Non-sensitive  CR (3 months) 31 + 31+
287  Untreated, to begin

CVP-ABP NM 1IT SA 2.1 +64+180 + 144121 486 +70 NT Non-sensitive  CR (4 months) 16 28 +
29 Untreated, to begin

CVP-ABP NM 1T A 04 +40 +350 =32 +70 —14 +40 NT Non-sensitive  CR (5 months) 22+ 22+
30 Untreated, to begin

CVP-ABP NM IV A 0.2 —15 —-14 =25 =5 +27 +11 NT Non-sensitive CR (10 months 22 34+

*Sensitive, tumors which showed an inhibition of more than 40", of [3H]thymidine incorporation by adriamycin {A) or prednisolone (P). Non-sensitive, tumors which

showed an inhibition of less than 40¢, of [*H]thymidine incorporation by adriamycin or prednisolone.
tDeath unrelated to the disease.
+tSame patient as No. 4 in Table 1.
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thymidine was generally similar to that on
[*Hluridine. However, when a discrepancy
existed the effect on the DNA precursor ap-
peared to be more closely related to the
clinical effect of the drugs, and then it was
considered for the comparison of in vivo—in
vitro results. From a retrospective analysis of
the levels of antimetabolic in vitro effects that
correlated to the clinical response, it was
observed that different criteria of in witro re-
sponsiveness must be adopted in relation to
the proliferative activity of the tumors. In
fact, a higher in vitro inhibition (>709%,) for
high proliferating NHL and a lower in vitro
inhibition (>409%,) for low proliferating NHL
correlated with a positive therapeutic effect.
This is in complete agreement with the pre-
vious finding of a different biologic aggressive-
ness [23, 24] and clinical [2] behavior for
NHL with different labeling indexes.

The in vitro inhibition of [*H]thymidine
and [*H]uridine incorporation at the calcu-
lated clinical dose and the clinical features
after treatment for each patient are reported
in Tables 1 and 2. The results for 15 highly
proliferating NHL are reported in Table 1.
Eleven patients were untreated, and three
were in progression and one in relapse after
previous treatment. Different values of in-
hibition of [*H]thymidine incorporation in
vitro were observed for the different drugs
tested and also for the same drug on NHL of
the same histologic type. For all 6 tumors in
which an inhibition of more than 70%, on
[*H]thymidine incorporation was observed
by both adriamycin and prednisolone or by
only one of these drugs, a complete remission
was reached followed by a long survival of the
patients. Of the 9 NHL for which an in-
hibition of less than 709, was observed, 7
progressed and 2 reached complete remission
followed by a quick relapse; all but one died
within 17 months. When tested, the anti-
metabolic effect by vincristine and bleomycin
did not correlate with any clinical feature.
Statistical analysis showed a significant asso-
ciation between in vilro sensitivity and in vivo
response to therapy in terms of complete
remission (P=0.003). The actuarial analysis
of RFS (Fig. 5) and survival (Fig. 6) in
relation to the in witro sensitivity showed a
significant difference in both RFS (P=0.03)
and survival (P<0.005) between in uwvitro-
sensitive and non-sensitive tumors.

The in vitro sensitivity and clinical features
for low proliferating NHL are reported in
Table 2. Of the 15 patients studied, 13 were
untreated and 1 in progression and 1 in

highly proliferating NHL
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Fig. 5. Relapse-free survival of patients with high proliferat-
ing  NHL-sensitive (O-—Q, 4 cases) and non-sensitive
(@—@, 2 cases) in vitro.

highly proliferating NHL
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Fig. 6. Survwal of patients with high proliferating NHL-
sensitive (O—Q, 6 cases) and non-sensitive (@—@, 9 cases)
in vitro.

relapse after previous treatment. For this ki-
netic group, in the present study, long sur-
vivals and frequent complete remissions, both
in nodular and in diffuse pattern, were obser-
ved, in agreement with the result previously
reported on a larger number of cases {2, 23].
Only 2 of 15 NHL did not reach com-
plete remission, and 2 patients died from their
disease. The statistical analysis showed no
significant differences in complete response
and survival between in wvitro-sensitive and
non-sensitive tumors. For analogy to the clini-
cal criterion adopted for low-aggressive no-
dular NHL [25], RFS was considered the
most significant indicator of therapeutic ef-
ficacy. The analysis of in vitro sensitivity in
relation to RFS showed that of the 8 NHL, in
which an inhibition of more than 40%, on



224 Ornella Sanfilippo et al.

[*H]thymidine incorporation was observed
by both adriamycin and prednisolone or by
only one of these two drugs, 6 patients are in
complete remission from 14+ to 46 + months.
and 2 relapsed after more than 2 years. On
the contrary, among the 7 NHL, for which
the inhibition was less than 409, 2 patients
progressed, 3 relapsed, after an initial clini-
cally complete remission, within the first 2
years (9, 16 and 22 months), and only 2
reached complete remission and are stll
disease-free at 22 and 31 months. Actuarial
analysis showed that the two curves of RFS
for in wvitro-sensitive and non-sensitive tumors
were significantly different (P<0.025) within
22 months and no longer (Fig. 7). The in-
hibition by vincristine and bleomycin, when
tested, showed no correlation with any clinical
feature, also in this kinetic group.

low proliferating NHL
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Fig. 7. Relapse-free survival of patients with low proliferating
NHL-sensitive (O~—Q, 8 cases) and non-sensitive (@—@. >

cases) in vitro.

DISCUSSION

The critical point of the in vitro chemosensi-
tivity tests is the definition of sensitivity index-
es, that is, what degree of mn witro effect
corresponds to the therapeutic effect. The
object of chemosensitivity tests, based on the

interference of drugs on metabolic activity of

the cells, is to identify the metabolic events
more indicative of clinical effects by the
drugs, and to define by a retrospective ana-
lysis the degree of inhibition that corresponds
to a clinical response. It is possible that by
increasing the number of cases, the sensitivity
indexes of 70°;, and 409, as proposed in our
text for high and low proliferating NHIL,,
respectively, will somewhat change and bor-
der line values will be more accurately defined.

The complete approach requires that all
the drugs used in clinical trials be tested in
vitro, but in our in wvitro study cyclophos-
phamide was not tested due to the difficulty
in obtaining i vitro-active metabolites; at
present, hoth 4-hydroperoxycyclo-
phosphamide  and  different  alkylating
agents, as reported in other in witro studies
[14], are used instead of the in wvitro-inactive
drug.

Analysis of the relationship between clinical
response and in witro effect by adriamycin,
prednisolone,  bleomycin and  vincristine
showed that the m vitro effect of the last two
drugs, for which only occasionally the anti-
metabolic effect. exceeded the experimental
error, gave no further indication of predic-
tivity above that obtained by adriamycin and
prednisolone. Thus, although it is possible
that vincristine and bleomycin are responsible
for a clinical effect in addition to that exerted
by adriamycin and prednisolone, clinical fea-
tures were analysed in relation to the i vuro
effect of the latter drugs, which were sys-
tematically tested.

The retrospective clinical study showed a
correlation when different sensitivity indexes
in relation to proliferative activity were used.
This finding is in agreement with the different
clinical course observed for the different ki-
netic groups (2, 23, 24] and is consistent with
the hypothesis that a smaller antimetabolic
effect is sufficient to maintain or repress the
indolent proliferative activity of low proliferat-
ing NHL, while a higher effect is necessary to
counteract the higher growth fraction of high
proliferating NHL. In this group the in vitro
inhibition of [*H]thymidine by adriamycin
alone or by both adriamycin and prednisolone
was significantly related to complete remission,
REFS and survival. Similar clinical results were
obtained also for the patient whose tumor
showed in vitro sensitivity to only prednisolone.
However, the demonstration of a determinant
effect of prednisolone alone on the clinical
course of the disease must be substantiated by
an adequate number of findings. In low pro-
liferating NHL, the i vitro sensitivity ap-
peared to be statistically related only to RFS
within 22 months from the beginning of the-
rapy, whereas complete remission and long
survival times were generally observed, re-
gardless of in wvitro sensitivity to adriamycin
and prednisolone. Perhaps cyclophosphamide,
which shows a high response rate in the
treatment of nodular NHL [26], is responsible
for the frequent complete remission of this
kinetic group.
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In conclusion, these findings from the re-
trospective clinical study suggest the potential
usefulness of the antimetabolic tests through
the identification of the sensitivity indexes for
each drug. The evidence of a broad va-
riability of clinical response for tumors with
similar clinical, pathologic and morphologic
features and the finding of a lack of relevance
of proliferative activity in predicting drug
sensitivity, contrary to that observed in expe-

rimental tumors [27], supports the hypothesis
of the existence of an intrinsic cellular chemo-
sensitivity as already supposed by other au-
thors [28], and emphasizes the opportunity
and the usefulness of individual selection of
drugs for a more successful management of
patients.
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