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ABSTRACT

Forty patients with relapsed/refractory aggressive non
Hodgkin's lymphomas (NHLs)of diffuse large cell type
were included in the study. All patients were subjected to
complete history taking, physical examination, routine la-
boratory and radiological investigations for proper staging
and evaluation of p53 by immunohistochemistry. All pa-
tients were treated with DHAP protocol "cisplatin 100 mg/
m2 D1 C.I. over 24 hours, cytosine arabinoside 2 gm/m2
over 3 hours every 12 hours D2 and dexamethasone 40 mg
I.V./day for four days from DI to D4". Evaluation was
carried out after two cycles and responding patients con-
tinued for 6 cycles. Our results showed that DHAP proto-
col induced complete response (CR) in 37.5% of patients,
partial response (PR) in 22.5% of patients and no response
(NR) in 40% of patients. P53 expression by immunohisto-
chemistry was positive in 47.5% patients of relapsed/
refractory aggressive NHLs and more prevalent in old pa-
tients (= 60 years) poor performance status (PS) and high
LDH. Also, P53 expression was a good predictor for poor
response; the results showed that there was an independent
association of P53 with drug resistance along with perfor-
mance status and age. Only old age (= 60 years) high
LDH, poor performance status, short time of disease dura-
tion before starting salvage therapy and refractory disease
to initial protocol (s) were statistically significant in pre-
dicting poor response. toxicity to DHAP protocol was ac-
ceptable except for hepatic toxicity which terminated the
protocol in 12% of patients and delayed chemotherapy in
20% of cases due to HCV infection. In conclusion DHAP
protocol provides effective short term therapy in relapsed/
refractory aggressive NHLs but further advances in high
dose chemoradiotherapy will be necessary for long-term
survival. Assessment of P53 mutations and expression as
well as other genes related to P53 such as P21 WAF1/CIPI
and MDM?2 are needed for evaluation of the actual P53
gene status.
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INTRODUCTION

Most patients with NHLs ultimately develop
resistance to chemotherapy and die of disease.
So, the identification of molecular and biologi-
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cal markers of drug resistance may allow the
development of a prognostic index based on ac-
tual measures of drug resistance [16].

Only 40% or fewer of CHOP-treated pa-
tients are cured, therefore, many patients will
require salvage treatment. Unfortunately, the
therapy of patients with relapsed and refractory
disease remains inadequate. Of importance is
that 75-80% of recurrence occurs within 2 years
[1].

Five to 10% of patients with aggressive
NHLs do not respond to induction therapy, 5-
15% of patients with aggressive NHLs achieve
only a partial response and 20-40% of patients
with aggressive NHLs who achieve initial CR
subsequently develop recurrent disease and
likelihood of relapsing from CR varies depend-
ing on patients initial risk profile [14].

P53 is a tumor suppressor gene found to be
inactivated in most types of human cancer and
it is proven that it plays an important role in
control of cell cycle, maintenance of genomic
stability, cell differentiation and programmed
cell death (apoptosis) [17].

Forty percent of cases of aggressive NHLs
were reported to have > 5% of the cells staining
positively for P53 protein; this correlated with
response to chemotherapy as CR occurred in
50% of cases with P53 positive tumours versus
77% of cases with P53 negative tumours [10].
Furthermore, with P53 positive tumours relapse
occurred in 60% of patients in a median time of
6 months whereas, relapse in P53 negative tu-
mours occurred in 26% of patients in a median
time more than 22 months. Also, the overall
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survival was 17 months in P53 positive tumours
compared to more than 24 months in P53 nega-
tive tumours [5].

In this work we aimed to determine P53 ex-
pression, to evaluate response and toxicity of
DHAP protocol as a promising salvage treat-
ment and to evaluate relation between the re-
sponse to DHAP and P53 expression in re-
lapsed and refractory aggressive NHLs.

PATIENTS AND METHODS

Patients:

This study was carried out in Medical On-
cology and Haematology unit, Internal Medi-
cine Department, Zagazig University Hospital
between Oct. 1998 and Dec. 1999, where 40 pa-
tients with relapsed or refractory aggressive
NHLs (of diffuse large cell type) were included
(Table 1).

Table (1): Patient characteristics of 40 relapsed and refractory aggressive NHL.

Charater No. % Charater No. %
Total 40 100.0 B.M. involvement 2 5.0
Sex: Bulky disease 12 30.0

Male 18 45.0 Refractory disease 21 52.5
Female 22 55.0 No. of protocol: 1 (13) (32.5)
Age: 22 (8) (20.0)
<60 18 45.0 Relapsed patients 19 475
> 60 22 55.0 No. of relapsed: 1 (14) (35.0)
LDH: 22 _ ) (12.5)
Normal 12 30.0 Duration of the disease
High 28 70.0
PS: > 1 year 17 42.5
0-1 22 55.0
22 18 45.0 <1 year 23 57.5
Stage:
/I 6 15.0 Patients required radiotherapy 4 10.0
/v 34 85.0
B-symtoms:
Absent 14 35.0
Present 26 65.0
Patient eligibility: ble disease, routine laboratory investigations in-

- Our patients were refractory or relapsed ag-
gressive NHLs after at least one doxorubicin-
based regimen.

- Patient who received regimens containing
high dose-cytrabine or cisplatin were exclud-
ed.

- Patients with active cardiac, renal, liver dis-
ease were excluded.

- No age restriction.

- Patients with severe toxicities after the first
cycle of DHAP requiring termination of the
protocol were excluded.

Methods:
Each patient was subjected to the following:

Complete history with stress on presence or
absence of B-symptoms, complete physical ex-
amination including assessment of all measura-

cluding, CBC, bone marrow examination, liver
function tests, serum creatinine, random blood
glucose creatinine clearance, serum uric acid,
serum LDH, routine radiological studies includ-
ing CT abdomen and pelvis, CT chest if there is
abnormalities in the plain film for proper stag-
ing.

Evaluation of P53 was performed on fine
needle aspiration biopsy specimen fixed in ab-
solute ethanol, immunoperoxidase staining was
performed using anti P53 mouse IgG;; mono-
clonal antibody (DAKO USA) and the avidin-
biotin complex (ABC) staining technique [8].

All patient were treated with DHAP protocol:

"Cisplatin 100 gm/m2 D1 C.I. over 24
hours, cytosine arabinoside 2 gm/m2 over 3
hours every 12 hours D2 and dexamethasone 40
mg 1.V./day for four days from D1 to D4" with
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well hydration, Co-trimoxazole prophyl-axis
against pneumocytitis caranii and dexametha-
sone containing eye drops, the cycle is repeated
3-4 weeks apart depending on recovery of CBC
and after 2 cycles all sites of the disease were
reevaluated and patients were restaged and re-
sponding patients continued for 6 cycles.

Statistical analysis:

Data were analyzed using Epi-Info version
6.02 computer package [2] and Logress 2 for
multivariate logestic regression analysis. Data
were expressed as number and percentage, Chi-
squared (X2) test or fisher exact test were used
whenever appropriate and probability (P) was
considered significant at 5% level.

RESULTS

Table (2) shows the response to DHAP pro-
tocol and P53 expression in relapsed/refractory
NHLs, Figs (1 and 2).

Table (3) shows the association between P53
expression and other variables, only the age,
LDH, PS and response to chemotherapy were
statistically significant (p = 0.02, 0.01, 0.028
and 0.002 respectively).

Table (4) shows variables predicting the re-
sponse to DHAP where age, LDH and PS were
statistically significant in predicting the re-
sponse. Response was better in young ages (<
60 years), normal LDH and good performance
status (0-1) (p value = 0.018, 0.04 and 0.04 re-
spectively). Also, relapsed disease was associat-
ed with better response than refractory disease
(p = 0.002) but the number of relapse was not
statistically significant in predicting the re-
sponse (p > 0.05). Refractoriness to more than
one protocol was not statistically significant (p
> (0.05). Duration of the disease before starting
the protocol was highly significant as the re-
sponse was much better in patients with disease
duration > 1 year (p = 0.0001) and P53 expres-
sion was statistically significant in predicting
the response as response was worse in P53 +ve
cases (p = 0.002).

Table (5) study of the simultaneous effect of
these factors, by logistic regression analysis,
showed that only P53, PS and age can be con-
sidered as the predicting for the association.
The rest of variables could not add significantly
to the model.

Table (6) shows the toxicity to DHAP proto-
col.

53

Table (2): Response to DHAP protocol and P53 expres-
sion in 40 relapsed and refractory aggressive

NHL patients.
Charater No. %
Response:
CR 15 37.5
CR after 2 cycles ) (60.0)
CR after 6 cycles (6) (40.0)
PR 9 22.5
NR 16 40.0
P53 expression:
+ve 19 47.5
-ve 21 52.5

Table (3): Various parameters in 40 relapsed and refracto-
ry aggressive NHL patients is relation to P53 ex-

pression.
TOtal‘NOA P53 +ve
examine p-value
No. No. %
Sex:
Male 18 9 50.0
Female 2 10 455 077
Age:
<60 18 5 27.8
> 60 2 14 636 002
LDH :
Normal 12 2 16.7 0.01
Elevated 28 17 60.7 :
PS:
0-1 22 7 31.8
>2 18 12 667 0028
Stage:
LIT 6 1 16.7 01
LIV 34 18 52.9 '
B-symtpoms:

Absent 14 5 35.7 027
Present 26 14 53.8 :
B.M involvement 2 1 50.0 0.94

No B.M. involvement 38 18 47.4 :
Bulky disease 12 8 66.7 011
Non-bulky disease 28 11 39.3 :
Refractory 21 11 524
Relapsed 19 8 42.1 051
Refractory to:

One protocol 13 6 46.2

>2 8 5 625 046
No. of relapse:

1 14 7 50.0

12 5 1 200 024
Duration of disease:

21 year 17 8 47.1 0.96

<1 year 23 11 47.8
Response:

CR 15 2 13.3

PR 9 5 55.5 0.002

NR 16 12 750
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Table (4): Different parameters in 40 relapsed and refractory aggres- Table (5): Logestic regression analysis for re-
sive NHL patients in relation to response to DHAP protocol. sponse to DHAP protocol.
- 1cl g
CR PR NR B-cofficient SE Z OR (95% CI)

p-
value P53 -0.47 024 2 1.61 (1.01-2.55)

PS -0.08 0.03 2.89 1.08(1.03-1.14)

Total

No. % No. % No. %

Sex: Age 006 003 257 1.07(1.02-1.12)
Male 18 6 333 4 222 8 444 .
Female 22 9 405 5 227 8 364 ' Table (6): Toxicity of DHAP protocol.
Age: ..
<60 18 11 611 3 167 4 222 . Toxicity Grade No. %
>60 22 4 182 6 273 12 545 :
Nausea 2 40 100.0
LDH: Vomiting 2 18 45.0
MBS LR b B o s om0
ig T : : Total* 40 100.0
PS: Neutropenia 1 9 22.5
0-1 2 12 545 4 182 6 273 o, 2 3 15
>2 18 3 1667 5 2778 10 5556 3 9 225
Stage 4 3 7.5
LIl 6 3 500 1 167 2 333 , Total* 24 60.0
LIV 34 12 353 8 235 14 412 078 Anaemia 2 375
3 9 22.5
B-symtpoms: 4 7 17.5
Absent 14 5 357 3 214 6 429
0.96 Total* 19 475
Present 26 10 3846 6 2308 10 3846 Thrombocytopenia 1 s 125
B.M involvement 2 0 00 0 00 2 100.0 2 2 50
No B.M. involvement 38 15 39.5 9 237 14 368 02 3 1 2.5
%
Bulky disease 123 250 2 167 7 583 .. Henati ffecti TOtal g %g‘g
Non-bulky disease 28 12 429 7 250 9 321 : palic enzymes atlection ) pgpp
Refractory disease 21 7 333 1 48 13 619 0.002 4 5 12.5
Relapsed disease 19 8 421 8 421 3 158 ’ Total* 17 425
Refractory to: Clinical 3 3 7.5
One protocol 13 6 462 0 00 7 538 (s 4 375
>2 8 1 125 1 125 6 750 ) Total* 6  15.0
Renal (serum creatinine) 1 2 5.0
No. of relapse 1: 2 3 7.5
1 14 6 429 5 357 3 204 , 3 > 50
> B .
>2 5 2 400 3 600 0 00 1 1 5.0
Duration of disease: Total* 8 20.0
> 1 year 17 8 471 8 471 159 Diarrhea 1 5 125
<1 year 23 7 3045 1 435 15 652 2 2 50
P53 ) 3 3 7.5
expression: *
+ve 19 2 105 5 263 12 632 . Total* 10 25.0
0.002 Sensory neural hearing loss 2 4 10.0
-ve 21 13 619 4 1905 4 19.05 ; -
Sensory peripheral neuritis 2 6 12.5

* Total was the number showing the manifestation
out of the whole group.

Fig. (1): Cell block prepatation of FNA biop-
sy of lymph node. NHL, large cell type,
immunoperoxidase stained, showing high
expression of mutated P53 protein product
in the nuclei of the tumour cell, magnifica-
tion x 1250.
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DISCUSSION

P53 mutations occur with a frequency of
12.5% in lymphoid malignancies. The viral as-
sociated diseases such as adult T-cell leukemia
and Burkitt's lymphoma showed higher rates of
P53 mutations with frequencies of 24% and
41% respectively [11].

High grade B-NHLs have about 30% inci-
dence of P53 mutations, whereas indolent B-
NHLs rarely have P53 mutation. About 10% of
T-cell NHLs have P53 mutation. Whereas, 50%
of aggressive B-cell NHLs express high level
P53 protein, only 20-50% of these cases had de-
monstrable P53 mutations [9].

In Egypt, diffuse aggressive NHLs predomi-
nate and constitute 87% of cases in adults, most
of them of B-phenotype (82.6%) with over ex-
pression of P53 (34.6%) and B¢r.2 (44.2%) [7].

We undertook the present study of P53 ex-
pression and response to DHAP protocol as a
salvage treatment in 40 patients with relapsed/
refractory aggressive NHLs to assess the rela-
tionship of this marker of drug resistance, to
different clinical variables including those of
international prognostic index (IPI).

The response to DHAP protocol was 37.5%
CR, 22.5% stable PR (over all response is 60%)
with no response and/or disease progression in
40% of patients.

These results are in agreement with the ini-
tial report by (Press et al., 1991 and Martelli et
al., 1996) [6,12] of an overall response 67% and
59% respectively

Our toxicity studies were in agreement with
(Press et al., 1991) [12] but in our study there
was a higher incidence of hepatotoxicity due to

tion x 1250.

the higher prevalence of viral hepatitis in our
patients especially HCV infection.

In our study, old age (= 60 years) high LDH,
poor performance status (= 2), primary refrac-
tory disease, patients with short duration of the
disease (< 1 year) and P53 expression were ad-
verse prognostic feature. This is in agreement
with (Wilson et al., 1997) [16]. Bulky disease
was another poor prognostic factor that did not
reach the statistical significance in our study,
this may be due to the small number of patients
with bulky disease. Also, duration of the dis-
ease was not studied by (Wilson et al., 1997)
[16] and this variable was highly significant in
our study.

In our study the incidence of P53 +ve cases
of relapsed/refractory aggressive NHLs was
47.5% and the incidence was estimated by
(Wilson et al., 1997) [16] to be 21%. This differ-
ence might be due to presence of cases with in-
dolent and transformed pathology which are not
included in our study and indolent B-NHLs
rarely show P53 mutations [9], it may also re-
flect the special unfavorable features of Egyp-
tian NHLs [3] and finally may reflect that the
true incidence of P53 expression is not known
[4].

In our study P53 is significantly correlated
with age, PS, LDH and response to DHAP pro-
tocol but was not correlated with any of interna-
tional prognostic index in the work of (Wilson
et al., 1997) [16]. This may be due to difference
in total number and presence of histopathology
other than diffuse large cell type in our study.

Two interesting observations emerged from
(Ichikawa et al., 1997) [5] study analysis. First,
patients, with P53 mutations were older and far
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less likely to achieve a CR. Second, P53 was an
independent marker in lower risk patients per
IPI criteria, whereas high risk patients per IPI
had dismal out-come irrespective of their P53
status and this is in agreement with our results.

In our study P53 expression correlated sig-
nificantly with drug resistance in the form of no
response in 63.2% of +ve cases and only in
19% of -ve cases, this confirm the results of
(Wilson et al., 1997 and Sun et al., 1998)
[15,16].

None of the variables affected the time of
CR including P53 and this is in agreement with
(Sakai et al., 1998) [13].

Logistic regression analysis of all variables
confirmed the association of P53 abnormality
with drug resistance along with PS and age and
this is in agreement with (Wilson et al., 1997)
[16].

In conclusion DHAP protocol provides ef-
fective short term therapy in relapsed/refractory
aggressive NHLs but further advances in high
dose chemoradiotherapy will be necessary for
long-term survival. Assessment of P53 muta-
tions and expression as well as other genes re-
lated to P53 such as P21 WAF/CIPI and
MDM?2 are needed for evaluation of the actual
P53 gene status.
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