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Medical oncology: Recent developments in the
management of selected neoplasms
M.M.HAQ

INTRODUCTION
Cancer has been a well-recognized and dreaded disease
for a large portion of medical history. It has been consi-
dered treatable only since the beginning of this century.
The earliest treatment was surgery but this could cure a
small fraction of patients as the disease was often diagnosed
late. During the 1950s surgery and radiotherapy cured
approximately 30% of all diagnosed cancer patients in the
United States.' With improvements in radiotherapy and
advances in the use of combination chemotherapy the
cure rates have increased rapidly to around 50%.2 These
advances have been particularly impressive for patients
under the age of 55 for whom 5-year survival reached 59%
in 1986.3
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Anticancer drugs, introduced four decades ago, closely
followed the discoveries of antibiotic treatment for infec-
tious diseases. The first anticancer drug was an offshoot
of chemical warfare work during World War 11.4 Soldiers
who were accidentally exposed to mustard gas (mechlo-
rethamine HCI) developed leucopenia and a reduction in
the size of lymph nodes. Mustard gas was then tried in the
treatment of Hodgkin's disease and leukaemia and tran-
sient remissions were achieved. Aminopterin (metho-
trexate), an antifolate agent, was developed based on the
knowledge gained from working with antimetabolite
antibiotics and was used to treat acute lymphatic
leukaemia. There was a clear but transient response to
therapy.? The use of methotrexate as a single agent in
choriocarcinoma resulted in the first chemotherapeutic
cure in 1955.6 Further progress was slow. In 1964, an
international survey of children with acute leukaemia was
conducted to establish whether any patient had lived for 5
years following diagnosis." Worldwide, 103 survivors
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TABLEI. Types of advanced cancers curable
with cherriotherapy

Type Percentage cure

Adult
Hodgkin's disease
Diffuse histiocytic lymphoma
Nodular mixed lymphoma
Testicular carcinoma
Gestational choriocarcinoma
Ovarian carcinoma
Acute non-lymphocytic leukaemia

70%
60
50
80
80
10-20
20

Childhood
Burkitts'lymphoma
Acute lymphocytic leukaemia
Wilm's tumour
Ewing's sarcoma
Retinoblastoma
Embryonal rhabdomyosarcoma

50
60
80
70

Uncertain
80

TABLEII. Change in the prognosis for patients with
advanced cancer, 1973-87

Site of cancer Long term, disease-free
survival rate (%)

1973 1987

Testicular cancer
Diffuse histiocytic lymphoma
Rhabdomyosarcoma
Acute lymphatic leukaemia (children)
Acute lymphatic leukaemia (adults)
Hodgkin's disease
Choriocarcinoma

10%
5
20
30
<5
50
80

80%
60
90
60
30
70
90

were identified, all of whom had received some form of
chemotherapy which was then in an experimental stage.
More importantly, none of the survivors was an untreated
patient. The lack of a cure with single agents prompted
investigators to evaluate combinations of chemotherapeutic
drugs. The initial combinations between 1944 and 1960
were developed empirically." In 1964, Skipper et al.
started experiments in which scientific knowledge of drug
combinations was specifically evaluated.P:'! The develop-
ment of cancer chemotherapeutic agents received official
support in 1955 when the US Congress established a
national cancer chemotherapy programme. 12 Its role was
to screen cytotoxic chemicals from a variety of sources and
to initiate experimental and clinical trials of promising
agents. The work of the 1950s and 1960s led to a better
understanding of both cancer and the drugs used to treat
it and resulted in major advances in combination chemo-
therapy during the 1970s. The 1980s have seen a better
understanding of the biological behaviour of cancer and
evaluation of biological agents such as interferon. There
are now 13 types of advanced cancers considered curable
by chemotherapy (Table I) and most of these cures have
been developed in the last 10 to 15 years (Table II). There
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TABLEIII. Types of cancers responsive to chemotherapy with
improved survival

Type Percentage response

Adult
Plasma cell myelomas
Aggressive non-Hodgkin's lymphomas
Small cell carcinoma of the lung
Breast carcinoma
Gastric carcinoma
Osteogenic sarcoma
Malignant insulinoma

55-80%
60-90
70
40-80
30-55
50-70
50

Childhood
Acute non-lymphocytic leukaemia
Neuroblastoma

30-80
50

are several cancers which respond to chemotherapy with
improved survival but without cure (Table III).

This review discusses some of the treatment strategies
used in selected types of cancer in adults where progress
has been made in the last 10 to 15 years and highlights
recent advances in the biology and biological therapy of
malignancies.

BREAST CANCER
Major advances have been made in the treatment of
breast cancer since 1970. At least five prospective ran-
domized trials have demonstrated that when adequate
treatment techniques are used there is no significant
difference in the survival of patients treated with radical
surgery and those treated with conservative surgery and
radiotherapy.P:" The major criteria for selecting a
patient for conservative surgery is the feasibility of
adequately resecting the primary tumour without leaving
a major cosmetic defect. The dose of radiation required
for achieving local control is in the range of 4500 to 5000
rads.v

One of the most rapidly developing areas in cancer
therapeutics is adjuvant therapy for breast cancer.I9-21

Adjuvant therapy involves the postoperative use of anti-
tumour drugs in patients with clinically localized disease,
but at high risk of developing metastases. Tamoxifen, an
anti-oestrogen, administered to patients aged 50 and
above, who have oestrogen receptor positive tumours and
axillary node metastases, produces a 30% reduction in the
5-year mortality. 22 Tamoxifen is simple to administer and
is nearly non-toxic. It is usually given in a dose of 10 mg
orally twice a day for 2 to 3 years. It appears to be of
limited benefit in premenopausal, node positive patients.
However, combination chemotherapy is effective in this
subset of patients. Five-year mortality is reduced by 30%
with the use of the CMF type of chemotherapy regimens
(Table IV), which were initially devised by Bonadonna
et al. from Italy. 23 More aggressive combination chemo-
therapy regimens used in an adjuvant fashion in pre-
menstrual primary breast cancer with positive axillary
nodes have produced a 50% reduction in 5-year mortality
(FAC regimen of M.D. Anderson hospitalj.>' Six cycles
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TABLE IV. Chemotherapy regimens for carcinoma
of the breast

CMF: Milan (Bonadonna)
Cyclophosphamide
Methotrexate
SFU

100mg/m2 po days 1--4
30--40mg/m2 iv days 1, 8
400-600mg/m2 ivdaysl,8

q21-28days

FAC: (M. D. Anderson)
SFU
Adriamycin
Cyclophosphamide

400 mg/m! iv days 1,8
40 mg/rna iv day 1
400 mg/m? iv day 1

q 21-28 days

of adjuvant chemotherapy are administered to node posi-
tive, premenopausal patients.P It must be emphasized
that administration of an adequate dose is important to
achieve success in adjuvant chemotherapy programmes. 26
Several groups are currently involved in actively inves-
tigating the role of chemotherapy in high risk, stage I
patients (node negative but oestrogen and progesterone
receptor negative, poor histological grade and premeno-
pausal status). There are encouraging early reports from
these trials, which use six cycles of CMF by the Italian-?
investigators and four cycles of FAC by the M.D. Anderson
group.

Another important advance in the treatment of breast
cancer has been the use of preoperative aggressive
chemotherapy regimens like 3 to 4 cycles of FAC (Table
IV) followed by limited surgery, with additional chemo-
therapy and radiation for patients with locally advanced
or inflammatory carcinoma of the breast. These multi-
modality approaches are now achieving a 5-year survival
of over 30% in patients who were previously considered
to be incurable.P

TESTICULAR CANCER
Chemotherapeutic trials for metastatic germ cell tumours
have been highly successful. The modern treatment of
advanced germ cell tumours began in the mid-1970s with
the introduction of moderately high doses of cisplatinum
(100 mg/m2).29 Today, the overall cure rate of advanced
germ cell neoplasms is in the range of 70% to 85%.
Advanced disease refers to stage III or stage II with bulky
abdominal disease (>5 em in diameter). Seminoma is
treated with radiotherapy as it is highly radiosensitive.v
while the non-seminomatous germ cell tumours are
treated with combination chemotherapy. The two most
popular regimens are VAB-6 of the Memorial Hospital,
New York'" or the PVB regimen of Einhorn= (Table V).

After four cycles of PVB or three cycles of V AB-6 the
tumours are staged again. Any evidence of residual
tumour is surgically resected in patients who have
responded to chemotherapy. In patients who have mature
teratoma in the residual specimen, or no residual disease,
chemotherapy is discontinued, but patients who have viable
germ cells in the surgical specimen receive two additional
cycles of chemotherapy. Other options currently being
investigated are the replacement of retroperitoneal lymph
node dissection with adjuvant chemotherapy for patients
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TABLE V. Commonly employed chemotherapy regimens
for germ cell turnours

PVB
Cisplatin
Vinblastine
Bleomycin

20 mg/m>, days I-S
O.IS mg/kg, days 1,2
30 Uqw x 12 weeks

(Repeat cycle q 3 w)

BEP
Cisplatin
Bleomycin
Etoposide

20 mg/mz, days I-S
30 U qw x 12 weeks
100 mg/m-, days I-S

(Repeat cycle q 3 w)

VAB-6
Cyclophosphamide
Vinblastine
Dactinomycin
Bleomycin

600 mg/ms, day 1
4 mg/ms, day 1
1 mg/mi, day 1 .
30 mg/ms/d x 24 hour

infusion, days 1-3
120 mg/m-, day 4

(Cycles repeated
monthly; omit
Bleomycin in

third cycle)

Cisplatin

with stage II non-seminomatous germ cell tumours, and
observation for clinical stage I non-serninomatous germ
cell tumour patients.P Several workers are reporting better
results in poor risk patients with the use of alternating dif-
ferent chemotherapeutic regimens (,non-cross resistant'
regimens). However, there is at present no consensus
regarding the management of poor risk patients. The con-
cept of alternating chemotherapy regimens is based on the
mathematical model proposed by Goldie and others
which suggests that an alternating combination of 'non-
cross resistant' drugs is superior to continuous therapy. 34

LYMPHOMAS
Recent years have seen an explosion of techniques for the
study of lymphomas. Immune histochemistry, cytogenetics
and molecular genetics have helped researchers in under-
standing these disorders. We now recognize the differen-
tiation pathways of various types of lymphocytes and
immune cells." It is well recognized that lymphomas
reflect the heterogeneity of the immune system'" and the
various types of lymphomas are a reflection of the malignant
transformation of an individual step in the differentiation
pathway of the lymphocytes and the immune system. Cur-
rent and previous classifications of lymphomas did not
completely incorporate the knowledge gained from these
techniques but the Rappaport classification is still widely
used because of its simplicity. 37 Several other classification
systems have evolved including those of Kiel, 38 Lukes and
Collins.l? and Dorfman. 40 These systems attempt to integ-
rate the histopathological findings with the known immuno-
logical functions of different lymphocytes. To resolve the
conflicts arising from various systems of classification, the
National Cancer Institute developed a working formula
for clinical usage+' which has become widely accepted in
the United States (Table VI).

Patients with low-grade lymphomas generally present
with widespread disease." They respond readily to
chemotherapy with a 60% to 70% chance of achieving
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TABLE VI. Comparison of three pathological classifications of
non-Hodgkin's lymphoma

Type Rappaport Lukes-Collins National Cancer
Institute

Low DWDL Small lymphocytic Small lymphocytic
grade NPDL Small cleaved FCC Follicular, small

cleaved cell
NML Small cleaved and Follicular, mixed

large cleaved FCC small cleaved and
large cell

Inter- NHL Large cleaved or Follicular, pre-
mediate non-cleaved FCC, dominantly large
grade follicular cell

DPDL Small cleaved FCC Diffuse, small diffuse
cleaved cell

DML Small cleaved, large Diffuse, mixed small
cleaved or non- and large cell
cleaved FCC, diffuse

DHL Large cleaved or Diffuse large cell
non-cleaved FCC,
diffuse immunoblastic
sarcoma (T or B-cell
type)

High Lympho- Convoluted T-cell Lymphoblastic
grade blastic

DUL Small non-cleaved Small non-cleaved
Burkitt's FCC FCC
DULnon- Small non-cleaved Small non-cleaved
Burkitt's FCC FCC

DWDL diffuse well-differentiated lymphocytic NPDL nodular poorly differen-
tiated lymphocytic NML nodular mixed lymphocytic NHL nodular histiocytic
lymphoma DPDL diffuse poorly-differentiated lymphocytic DML diffuse mixed
lymphocytic DHL diffuse histiocytic lymphoma DUL diffuse undifferentiated
lymphoma FCC follicular centre cell.

complete remission and a median duration of response of
17 to 24 months. However, by four years around 80% will
have relapsed. While the 5-year survival is70%, the lO-year
survival is only 30%.43The earlier stages (I and II) of low-
grade lymphomas are potentially curable and hence should
be treated aggressively with involved or extended field
radiotherapy." There are hardly any cures in the
advanced stages (stage IV). Therefore, therapy in stage
IV patients includes observation only in selected patients
who have indolent asymptomatic disease.v Other mod-
alities of treatment in the indolent lymphomas include
single alkylating agent chemotherapy, combination
chemotherapy, total nodal radiation or combined modality
therapy based on the biological behaviour of the disease,
the symptomatology, and the age and the performance
status of the patient. Regardless of the treatment modality,
a majority of the patients respond, but relapse eventually
occurs at a rate of 10% to 15% per year. It appears that
survival is prolonged if a complete remission is achieved
even if several combination chemotherapy programmes
are required.w

In contrast, the intermediate and aggressive subtypes
have a very different natural history. These tumours have
a higher growth fraction with rapid doubling times. Prior
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to 1970, survival was consistently less than a year in
patients with advanced disease (stages III and IV). The
past decade has seen dramatic changes in the outcome of
aggressive lymphomas. The probability of lO-year survival
is now better for patients with diffuse, aggressive lym-
phomas than for the 'indolent lymphomas'. Localized
aggressive lymphomas (stages I and II) can be treated
with either radiotherapy or chemotherapy if carefully
staged and found to be localized. Otherwise, they should
be treated with chemotherapy. The initial studies of com-
bination chemotherapy in advanced diffuse aggressive
lymphomas followed the success of chemotherapy in
Hodgkin's disease. In a combination designated C-MOPP,
cyclophosphamide was substituted for mechlorethamine
in the MOPP regimen for Hodgkin's disease (Tables VII
and VIII). Forty per cent of the initial 30 patients treated
with C-MOPP, achieved 5-year disease-free survival. 47A
majority of the relapses occurred within the first two
years. Later, adriamycin was substituted for procarbazine
(CHOP)48 and this achieved a 60% complete remission
rate. In the late 1970s and 80s the so-called second and
third generation regimens (COMLA, COP-BLAM, M-
BACOD) incorporated additional drugs (methotrexate,
cytosine arabinoside and etoposide) that were useful in
treating aggressive lymphomas and alternating regimens
of chemotherapy (ProMACE-MOPP, CHOP-HOAP-
IMVP-16) were also introduced. These aggressive regimens
produce complete remission rates of 70% to 80% with
50% to 60% of these patients remaining in complete
remission for more than two years.'? While the availability
of new multi-drug regimens has substantially improved
the prognosis of patients with aggressive histology lym-
phomas, they all have disadvantages. 50Supportive care is
necessary because these treatment regimens are toxic and
complicated and cause morbidity and even mortality.
Pending the outcome of current trials designed to deter-
mine the optimal programme it is prudent to use a simple,
less expensive and comparatively non-toxic combination
such as CHOP. Most programmes currently do not employ
maintenance therapy once a pathologically complete
remission has been confirmed. Primary gastric lymphoma
carries a good prognosis if treated by surgery and chemo-
therapy or radiotherapy. 51 Survival of lymphomas at
other sites in the gastrointestinal tract correlates with the
histology, stage and the ability to achieve a complete
remission. 52

HODGKIN'S DISEASE
The continuing improvement in the prognosis of
Hodgkin's disease has resulted from meticulous clinico-
pathological observations and sound prospective clinical
trials. Today, about 70% of all patients can be offered a
chance of cure at all stages of the disease. Currently,
Reyes' modification of the Lukes' and Butler histological
classification= and the Ann Arbor staging system are used
worldwide. 54Proper staging is important to distinguish
patients eligible for curative radiation from those who
require systemic treatment programmes with or without
radiation. It is now well recognized that certain features
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TABLE VII. Selected combination chemotherapy regimens for advanced aggressive
non-Hodgkin's lymphoma

Acronym/Drugs Dose (mg/ms) Days of treatment Frequency %CR

1. C-MOPP
Cyclophosphamide 650iv 1,8 q28days 46%
Vincristine (Oncovin) 1.4iv 1,8
Procarbazine 100po 1-14
Prednisone 40 po 1-14

2. BACOP
Cyclophosphamide 650iv 1,8 q28days 48%
Adriamycin 25iv 1,8
Vincristine (Oncovin) l.4iv 1,8
Bleomycin 5Uiv 15,21
Prednisone 60 po 15-28

3. CHOP
Cyclophosphamide 750iv q21 days 58%
Adriamycin 50iv

(hydroxy daunomycin )
Vincristine (Oncovin) 1.4iv 1,5
Prednisone 100po 1-5

4. CHOP-Bleo
Cyclophosphamide 750iv q21 days 60%
Adriamycin 50iv

(hydroxydaunomycin)
Vincristine (Oncovin) 1.4iv 1,5
Prednisone 100po 1-5
Bleomycin 4Uiv 1

5. M-BACOD
Methotrexate 3000iv 14 q 21 days 70%

(leucovorin 101m2 days 15-17)
Bleomycin 4Uiv 1
Adriamycin 45iv 1
Cyclophosphamide 600iv 1
Vincristine (Oncovin) liv 1
Dexamethasone 6po 1-5

6. PROMACE-MOPP
Cyclophosphamide 650iv 1,8 q 28 days 70%
Adriamycin 25iv 1,8
Epipodophyllotoxin (VP-16) 120iv 1,8
Prednisone 60 po 1-14
Methotrexate 1500iv 14

(leucovorin 101m2days 15-17)
Standard MOPP After remission q28days

7. COMLA
Cyclophosphamide 1500iv 1 q 91 days 60%
Vincristine (Oncovin) 1.4iv 1,8,15
Methotrexate 120iv 22,q w x 7
Leucovorin 25im q6hx4,24h after

Methotrexate
Ara-C (Cytarabine) 300iv 22,q w x 7

8. COP-BLAM
Cyclophosphamide 400iv 1 q21 days 70%
Vincristine (Oncovin) 1 iv 1
Prednisone 40po 1-10
Bleomycin 15Uiv 14
Adriamycin 40iv 1
Matulane 100po 1-10
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TABLE VIII. MOPP and ABVD regimens

Combination Dose (mg/m-) Days of treatment Frequency

MOPP
Mechlorethamine
Vincristine

1,8
1,8

q28days6iv
1.4iv

(maximum dose 2 mg),
100po
40po

1-14
1-14

Procarbazine
Prednisone'

ABVD
Doxorubicin
(Adriamycin)

Bleomycin
Vincristine
Dacarbazine

25iv 1,15 q28days

10iv
6iv

375iv

1,15
1,15
1,15

• Cycle 1, 4, 7

which are not stressed in the Ann Arbor staging system
confer an adverse prognosis. These include:

1. A bulky mediastinal mass (mass/thoracic ratio of more
than 0.33). Extensive splenic involvement (of more
than 5 nodules.55,56

2. Involvement of lower abdominal nodes with disease
above the diaphragm compared with involvement of
upper abdominal nodes when there is also disease
above the diaphragm. 57

Bi-pedallymphangiography is still very useful and cannot
be substituted by cr scan or magnetic resonance imaging,
especially for nodes below the level of the second lumbar
vertebra. Staging laparotomy should only be performed if
therapy will change after histological identification of
occult abdominal disease. Stages I and II are treated with
radiation with very good results. If for some reason pa-
tients with stage I or II should not receive full dose radi-
ation, such as children and young adults who may develop
bone and muscle abnormalities secondary to irradiation
or because there are no modern radiotherapy facilities,
chemotherapy with involved field radiation should be
administered. Ninety per cent of these patients achieve a
10-year survival. Chemotherapy should be considered
when diagnostic or staging information is inadequate
because of a lack of facilities or if an indicated laparotomy
cannot be performed. Stage II patients with bulky medias-
tinal disease or with all the three 'B' symptoms should be
treated with 3 to 4 cycles of MOPP (Table VIII) followed
by involved field radiation or subtotal nodal radiation
including that of the spleen.55,56 Stage III 'A' patients are
now generally treated with 3 to 4 cycles of chemotherapy
(MOPP in USA or ABVD in Italy) followed by radiation
therapy. 58 The best therapeutic approach for stage III
'B' is unresolved and treatment appropriate for stage III 'A'
or even stage IV can be used--either MOPP chemo-
therapy or, more recently, MOPP alternating with the
ABVD regimen. In stage IV patients the alternating
chemotherapy approach produces close to 90% complete
remission with about 70% achieving an 8-year relapse-
free survival. Local radiation may be added to areas of
initial bulky disease in patients with stage IV lymphomas.

293

Generally, six cycles of chemotherapy are administered
(stage IV), and if the patient is in complete remission, two
additional cycles are given to consolidate the gains
achieved before terminating the treatment. 59

OVARIAN CARCINOMA
Cancer of the ovary causes 11 000 deaths each year in the
United States alone. Epithelial carcinomas account for
about 85% of all the cases. Even though various his-
topathological types are recognized (serous, mucinous,
etc.), the clinical management is determined by the stage
of the disease at presentation. The vast majority of
patients present with stage III disease. Proper staging
evaluation should focus on the peritoneal cavity and must
include, in the absence of obvious stage IV disease, a staging
laparotomy which permits the visualization of the entire
peritoneal surface.s? It should include multiple biopsies
and peritoneal washings. Surgery is adequate treatment
for stage IA and IB (FIGO staging system) with well or
moderately differentiated histology. 61 However, patients
with stage IA and IB with poorly differentiated histology,
IC or stage II without macroscopic residual disease
benefit from postoperative treatment. 62 The various
options include (i) intraperitoneal p32 (15 me chromic
phosphate), (ii) Melphalan 0.2 mg/kg per oral daily for 5
days, repeated every 4 to 6 weeks for 18 months or (iii) 3
cycles of cytoxan 1 mg/rn- intravenously on day 1 and
cisplatinum 100 mg/m- intravenously on day 1 repeated
every 3 to 4 weeks. Patients in whom a thorough staging
laparotomy cannot be performed should be treated as
having advanced disease with postoperative chemotherapy
programmes. Patients with stages III and IV disease
require chemotherapy as the mainstay of their manage-
ment. Prior to the initiation of chemotherapy an attempt
should be made to remove (debulk) as much disease as
possible from the peritoneal cavity.P If the resulting
cytoreduction is able to reduce each tumour nodule to
less than 2 em in diameter a marked improvement in
survival will occur and there will be improvement in the
frequency of objective responses to chemotherapy. 64

Cisplatinum based combination chemotherapeutic regi-
mens are the most successful in the treatment of advanced
ovarian cancer. 65,66 The cytoxan/cisplatinum combination
is the most active programme with 68 cycles of therapy
being necessary to achieve optimal results.s? Over 50% of
patients with bulky abdominal disease (tumour mass or
nodule more than 2 em), achieve a complete remission
pathologically at a second-look laparotorny.v' This latter
group of patients generally experience a prolonged, disease-
free survival and perhaps a cure. In patients with minimal
residual disease after cytoreductive surgery (individual
tumour nodules less than 2 em in diameter), the results are
better.f Current investigative approaches in ovarian
cancer include defining the appropriate use of (i) CA-125,
a tumour marker frequently elevated in metastatic ovarian
cancer, (ii) high dose cisplatinum, (iii) intraperitoneal
chemotherapy, and (iv) follow up abdominal radiation
following chemotherapy. The status of second-look
laparotomy following treatment with chemotherapy is
still controversial and is rarely used.
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SMALL CELL CARCINOMA OF THE LUNG
Small cell carcinoma of the lung (SCLC) accounts for
approximately 25% of all the cases of lung cancer in the
United States. In its untreated state SCLC, also called oat
cell carcinoma, represents one of the most virulent dis-
eases encountered in medicine. The only available
placebo-controlled clinical trial reported a median survival
for extensive and limited disease of 6 and 12weeks respec-
tively.68 By the late 1970s it was clear that combination
chemotherapy had altered the clinical course of SCLC
with a 4 to 6 fold increase in the median survival.s? We
now know that SCLC can be cured in a small (5-10%)
proportion of patients with limited disease." This prog-
ression from untreatability to responsiveness and potential
curability is a singular advance in the treatment of solid
tumours. Combination chemotherapy with 3 to 4 active
agents induces objective tumour regression in around
80% of the patients with limited disease with about 50%
of these being complete responders." Active drugs
include cytoxan, vincristine, adriamycin, etoposide and
cisplatinum. The most popular combination is CAV
(cytoxan, adriamycin and vincristinej.F In patients
relapsing or resistant to CA V a combination of etoposide
and cisplatinum has shown consistently reproducible
benefit. 73

Most centres in the United States currently apply
radiotherapy to the primary site after achieving complete
remission. However, none of the studies have shown that
this has a consistent benefit. Additionally, patients who
achieve a complete remission have a 20% to 30% relapse
rate in the brain, and hence, they routinely receive
prophylactic irradiation to the brain.?" In patients with
extensive disease (disease outside one hemithorax),
chemotherapy regimens produce tumour regression in
60% of the cases with only 20% achieving complete remis-
sion. Median survival of the responding patients with
extensive disease is about 40 weeks. The inability to control
drug-resistant clones is a major shortcoming of the current
chemotherapy of SCLC. Although 70% to 80% of the
SCLC patients respond to chemotherapy, approximately
90% of these ultimately succumb to recurrent chemo-
therapy-resistant disease. A recent study with alternative
combination of non cross-resistant chemotherapy regimens
(CAV/Cisplat VP-16) based on the Goldie-Coldman
hypothesis= showed modest improvement in survival."

BIOLOGICAL AGENTS IN CANCER TREATMENT
The last few years have witnessed a rapid evolution of a
new modality of cancer treatment, the so-called biological
response modifiers or 'biologicals'. 76 These include
cytokines and lymphokines which are differentiation
promoting peptides or proteins. 77Advances in recombinant
DNA technology" have made these products available in
sufficient purity and quantity for clinical testing. Many of
these proteins were first isolated from human cell culture
lines of peripheral blood cells. Interferon was the first
biological licensed for the treatment of hairy cell
leukaemia in 1986 in the United States.79,80Currently,
Interleukin-Il, a lymphokine produced by activated T-cells
is receiving considerable attention as an agent that may
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have therapeutic potential in the treatment of malignan-
cies." Interleukin-Il is a T-cell growth factor which is also
important in the in vivo cell mediated arm of the immune
response. Incubating lymphocytes in the presence of high
concentrations of Interleukin-Il induces lymphokine acti-
vated killer (LAK) cell phenomena.F Administration of
LAK cells and Interleukin-Il is termed 'adoptive immuno-
therapy'. One report using this approach in advanced
drug resistant cancers showed much promise. 83A recently
cloned normal growth factor-colony stimulating factor-
causes proliferation and differentiation of immature bone
marrow stem cells into functional granulocytes.s" It may
be very useful as a rescue agent following high doses of
marrow toxic chemotherapy. 85 Monoclonal antibodies
produced from hybridoma technology have found large-
scale application in the field of cancer diagnosis like
radioimmunoassay, histological subtyping of lymphocytes,
etc.86,87Monoclonal antibodies have also been used
experimentally to purge the bone marrow of tumour cells
in transplantation studies." So far, monoclonal
antibodies have shown very little therapeutic benefit in
malignancies.

ADVANCES IN CANCER CELL BIOLOGY
Major advances have enriched our understanding of the
molecular events that regulate the behaviour of normal
cells and those that lead to cancerous growth. One of the
major discoveries of this decade has been the identifica-
tion of oncogenes.s? During the past few years it has
become increasingly clear that cellular genes called pro-
to-oncogenes playa central role in the induction of neo-
plasms.P" Proto-oncogenes are homologous with retroviral
oncogenes, which were first isolated in RNA tumour viruses
that induced malignant transformation." They are present
in vertebrates and have been remarkably well preserved
through the evolutionary process.S They are thought to
function in normal cells as regulators of cell growth and
differentiation.v More than 30 proto-oncogenes have
been identified. 94It is suggested that neoplasms occur as a
result of abnormal activation of the proto-oncogenes.
Ionizing radiation and certain organic chemicals are
carcinogenic because of their ability to produce point
mutations, deletions or chromosomal rearrangements,
which can cause an abnormal activation of oncogenes. 95
Oncogene activation is believed to lead to either (i) gene
amplification (increase in number of the gene copies) or
(ii) chromosomal translocation where a quiescent gene
moves to an active transcriptional site.96 Oncogenes are
associated with certain tumours such as C-myc in Burkitt's
lymphoma.97,98 This information can be of diagnostic
value. It also appears that the expression of several diffe-
rent oncogenes within a cell is needed to achieve tumori-
genicity, which is compatible with the multi-stage concept
of carcinogenesis. 99It has been shown that small effector
molecules, like retinoids or dimethyl sulphoxide, can
control the expression of oncogenes.l'" so they may be of
value in preventing carcinogenesis. Retinoids have dis-
played the ability to prevent malignant transformation in
experimental systems.I'" and are currently undergoing
clinical trials. It is hoped that a clear understanding of the
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mechanisms of action and regulation of oncogenes might
lead to successful therapeutic intervention in malignant
neoplasms.
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