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7/1/03 This manual is being completely revised. The drugs
listed in SEER Book 8 may not include any antineoplastic
agents developed since 1993. Please check our web site
under New Releases at: http://SEER.CANCER.GOV for
the new edition of this database containing a complete and
current list of cancer drugs.
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Introduction

OBJECTIVES AND CONTENT OF INSTRUCTIONAL BOOK 8

Book 8 was first published in 1981 in response to numerous requests from SEER Program
participants for identification of drugs which should be included on the abstract of the medical record
as cancer-directed therapy. The demand for this manual has been rewarding, and, therefore, this
update is being offered in 1993.

Many new anti-cancer agents have been developed since the original publication of this book, and
these have been added to the appropriate sections of the new edition. Experimental drugs proven
to be ineffective are listed with a "#’ sign following the drug name. Brand names formerly used and
drugs not in clinical use at this time are also designated with a '#’ sign. The index will assist you in
locating a particular drug.

This publication is divided into six sections:

Sk v

Chemotherapeutic drugs and combination regimens
Ancillary drugs

Differentiation-inducing agents

Biological response modifiers

Hormones and agents acting via hormonal mechanisms
Drugs used in the treatment of AIDS and its complications

Chemical formulae and information about drug metabolism and mechanisms of action are not

included in this manual. If you find it necessary to know the drug’s formula or pharmacology, please
refer to the following resources:

1.

Fleeger CA, ed. USAN and the USP Dictionary of Drug Names. Rockville, MD, United
States Pharmacopeial Convention, Inc., 1992.

Drug Information for the Health Care Professional. USP-DI (12th Edition), Volumes IA and
IB. Rockville, MD, United States Pharmacopeial Convention, Inc., 1992.

Chabner BA, Collins JA. Cancer Chemotherapy: Principles and Practice. JB Lippincott
Company, New York, 1990.

NCI Investigational Drugs Pharmaceutical Data. NIH Publication No. 91-2141. Bethesda,
MD, US Department of Health and Human Services, 1990.

Physicians Desk Reference, Montvale, New Jersey, Medical Economics Data, 1993.
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In October 1982, the National Cancer Institute (NCI) announced the establishment of PDQ
(Physicians Data Query). PDQ is a clinically oriented computer database developed to make recent
cancer information widely available to the medical community. PDQ provides state-of-the-art cancer
treatment information and descriptions of NCI-sponsored clinical trials for all major cancer sites. For
clinical trials involving antineoplastic agents, protocol summaries can be retrieved using a drug’s
generic name, acronym, short name, or synonym.

Information on both established drugs and investigational agents can be obtained through PDQ
from CANCERLIT searches on the National Library of Medicine (NLM) computer system.
CANCERLIT is a bibliographic database that contains approximately 700,000 citations, including
journal articles, meeting papers, books, reports, and doctoral theses. It is updated each month with
close to 5,500 new citations, most containing abstracts.

Information about access to PDQ can be obtained from the PDQ Information Coordinator,
National Cancer Institute, R. A. Bloch International Cancer Information Center, Building 82, Room
105, 9030 Old Georgetown Road, Bethesda, MD 20892. Instructions for accessing CANCERLIT
through PDQ are included in the PDQ User’s Guide.

Continuous updating is required to make this manual a useful reference. Therefore, suggestions
with respect to changes or additions are welcome. With your help, this book can be an up-to-date
directory of antineoplastic agents that you may encounter in abstracting a medical record.

Cancer Statistics Branch
Surveillance Program
Division of Cancer Prevention and Control
National Cancer Institute
Executive Plaza North, Room 343]
Bethesda, MD 20892

Telephone: (301) 496-8510
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Underlined

Names

SYMBOLS USED IN THIS MANUAL

NSC number, a National Service Center number from the National
Cancer Institute (NCI). This number is assigned to a drug during its
investigational phase, prior to the adoption of a United States Adopted
Name (USAN).

Published in the Federal Register as a Federal Drug Administration
(FDA) registered name.

Experimental agent proven to be ineffective, brand name formerly
used, or drug thought not to be in clinical use at this time.

USAN official names (usually of the drug substance, as distinct from
the dosage forms), as used in current editions of the United States
Pharmacopeia and the National Formulary.
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Section 1

CHEMOTHERAPEUTIC DRUGS AND COMBINATION REGIMENS

Chemotherapy is a relatively new form of cancer treatment. Prior to the 1940’s, no drugs were
known to be effective against cancer. However, during that decade, observations of the effects of
nitrogen mustard gas on the lymphoid system of seamen exposed during World War II resulted in its
use in patients with Hodgkin’s disease and other lymphomas and led to the development of other
alkylating agents. Similarly, studies of the effect of folic acid on the growth of leukemic cells in
children with acute lymphoblastic leukemia led to the development of antifolate agents in the early

1950’s. This new approach to cancer therapy made it possible to treat disease which had spread
beyond its site of origin.

Development and Testing of New Chemotherapeutic Agents

Scientists work continuously to develop new antineoplastic agents and to explore different methods
for using agents which are currently available. New drugs undergo rigorous preclinical evaluations
to determine antineoplastic effects in cancer cell cultures and animal tumor models. Drugs which
demonstrate potential in preclinical studies then must be formulated for human use and go through
toxicology testing in laboratory animals before entering systematic clinical evaluation.

Clinical studies of chemotherapeutic agents are conducted according to strict guidelines, or
protocols, which provide specific instructions for patient selection, drug administration, and
observation of treatment effects. There are three phases to clinical evaluation:

Phase I clinical trials assess the pharmacology and dose-limiting toxicity of the drug in humans.
Patients in Phase I clinical trials generally have advanced malignancies which are no longer
amenable to conventional cancer therapy.

Phase 1I studies determine the activity, or therapeutic effect, of a new drug in specific tumor
types. Patients in Phase II clinical trials have tumors that are no longer amenable to
conventional therapy; their tumor masses must be measurable on clinical examination or by
radiographic studies to evaluate tumor response to the new drug. Response rates, duration of
response, and frequency and severity of side effects are recorded in Phase II clinical trials.

Phase I clinical trials compare the efficacy of a standard drug (or treatment) to that of a new
drug (or treatment) which is expected to be at least as effective as the standard therapy for a
specific cancer stage and primary site. In most Phase III studies, patients are randomly assigned
to treatment groups, and the response rate and toxicity for the new therapy is compared to that

for the standard therapy (“control"). Phase III studies establish the place of a new drug or
treatment in clinical oncology practice.

Clinical studies, especially Phase III clinical trials, require large numbers of patients with specific
tumor types and stages. To complete these studies in a timely and efficient manner, investigators
from different practice locations have joined together as cooperative clinical trials groups. Through
this mechanism, patients from diverse geographical areas can enter a clinical study under the care of
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their own oncology specialist. Each patient receives therapy according to a defined protocol, and data
on response and toxicity for each patient are collected by a central office for monitoring and analysis.

Many cooperative groups evaluate surgical procedures or radiation therapy treatments, often
combined with chemotherapy. Some cooperative groups conduct Phase I-II studies as well as Phase
III randomized controlled clinical trials. Examples of cooperative clinical trials groups include the
Cancer and Leukemia Group B (CALGB), the Southwest Oncology Group (SWOG), the Eastern
Cooperative Oncology Group (ECOG), the National Surgical Adjuvant Breast and Bowel Project
(NSABP), and the Radiation Therapy Oncology Group (RTOG). See page 95 for a list of the
cooperative clinical trials groups.

How Chemotherapy Works

Chemotherapeutic agents inhibit the reproduction of cancer cells by interfering with DNA
synthesis and mitosis, causing the cells to stop growing (cytostatic agents) or to die (cytotoxic agents).
Cancer cells that are synthesizing DNA and rapidly dividing are more vulnerable to the effects of
many drugs than are those in a resting (non-cycling) phase.

In systemic chemotherapy, drugs administered by injection or orally are carried throughout the
body in the blood stream. Most drugs will reach cells in all areas of the body. -However, certain
"sanctuary" sites (such as the testes, eyes, and central nervous system) are protected by physiological
barriers. For example, some drugs will not cross the blood-brain barrier and so must be administered
directly into the cerebrospinal fluid (CSF) surrounding the brain and spinal cord (intrathecal
administration). Carmustine (BCNU) and high-dose cytarabine (Ara-C) are transported across the
blood-brain barrier.

In general, chemotherapeutic agents are classified into groups according to their mechanism of
action. They may also be classified according to the timing of action in cell division: phase
nonspecific agents act throughout the mitotic cycle, while phase-specific drugs act at defined points
in the cell division process.

Alkylating agents cause cross-linking and abnormal base pairing that interferes with DNA
replication. DNA strands may also break, and synthesis of enzymes and nucleic acids may be
inhibited. Most alkylating agents are cell cycle nonspecific and affect both resting and dividing cells.
However, rapidly dividing cells are most sensitive to their effects. Because normal cells in the bone
marrow and gastrointestinal tract divide rapidly, bone marrow suppression and gastrointestinal
disturbances are common toxicities associated with these drugs.

Alkylating agents include:

1. Nitrogen mustard and its derivatives: mechlorethamine (Mustargen), phenylalanine mustard
(Melphalan), chlorambucil (Leukeran), cyclophosphamide (Cytoxan)

2. Ethylenimine derivatives: triethylene-thiophosphoramide (Thio-TEPA)

3. Alkyl sulfonates: busulfan (Myleran)
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4. Nitrosoureas: carmustine (Lomustine)
5. Triazines: DTIC (Dacarbazine)

Antimetabolites are structurally similar to natural metabolites which are necessary for cell function.
These agents replace natural metabolites in important molecules, altering the function of enzymes
required for cell metabolism and protein synthesis. This interference is most pronounced during the
S (synthesis) phase of cell division when DNA, RNA, and protein synthesis occurs. The enzymatic
block produced by methotrexate can be bypassed by administration of folinic acid (leucovorin), which
then "rescues” normal cells from methotrexate action. Antimetabolites include:

1. Folic acid analogues: methotrexate (Amethopterin, MTX)
2. Pyrimidine analogues: 5-fluorouracil (5-FU)
3. Purine analogues: 6-mercaptopurine (6-MP)

Natural products include antibiotics, plant alkaloids, and enzymes. Antitumor antibiotics may
have antimicrobial properties, but their cytotoxic properties are most prominent. These agents
prevent nucleic acid synthesis by a process called intercalation and block DNA and RNA
transcription. They act throughout the cell cycle, but some are more effective during S (synthesis)
and M (mitosis) phases. Antitumor antibiotics include dactinomycin (Actinomycin D), doxorubicin
(Adriamycin), daunorubicin (Daunomycin), bleomycin (Blenoxane), and mitomycin C (Mutamycin).

Plant alkaloids, derived from the periwinkle plant Vinca rosea, are also called vinca alkaloids.
These drugs interfere with the microtubular spindle proteins necessary for cell division and thus
inhibit mitosis (M phase). Vinblastine (Velban, VBL) and vincristine (Oncovin, VCR) are the two
vinca alkaloids commonly used in clinical oncology.

L-asparaginase (Elspar) is an enzyme which catalyzes the breakdown of asparagine into aspartic
acid and ammonia. It inhibits the growth of tumor cells that are unable to synthesize l-asparagine,

an amino acid necessary for protein synthesis. Cells that make l-asparagine from aspartic acid are not
affected.

Several anticancer drugs are classified as miscellaneous agents, either because they do not fall into
one of the distinct categories above or because their action is not fully understood. Cis-diammine
dichloroplatinum II (Cisplatin) is a platinum-containing complex which binds to DNA and disrupts
its function. Hydroxyurea (Hydrea) inhibits enzymes which are important in repair of DNA damage.
Procarbazine (Matulane) is broken down by the body into active metabolites which bind nuclear DNA
and inhibit DNA, RNA, and protein synthesis.
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Combination Chemotherapy Regimen

Few chemotherapeutic drugs in general use today are administered as single agents. Combinations
of chemotherapeutic agents are carefully selected, taking advantage of different mechanisms of drug
action to increase tumor response rates, to prevent or delay the development of drug resistance, and
to modulate side effects of therapy.

A treatment cycle is a round of a chemotherapy regimen administered according to a specific
schedule. Treatment cycles for most regimens are 21 or 28 days. The first day of the cycle is Day
1, the second is Day 2, and so forth. The treatment protocol specifies each drug, dose and method
of administration, and schedule (day of cycle). The acronym for the regimen is usually formed from
the first letters of the chemotherapeutic agents used in the regimen. Thus MOPP, for the treatment
of Hodgkin’s disease, is a combination of nitrogen Mustard, vincristine (Oncovin), Procarbazine, and
Prednisone. See page 29 for a list of commonly-used combination regimens.

A cycle of the MOPP regimen is shown below. Nitrogen mustard and vincristine are administered
intravenously on Day 1 and Day 8, usually in the outpatient setting. In addition, procarbazine and
prednisone are taken orally for the first 14 days of the cycle. Note that no chemotherapy is
administered on Days 15 through 28; this rest period allows recovery from any side effects that occur.
The regimen is repeated every 28 days for a minimum of six cycles, or until complete remission is
achieved plus two additional cycles.

While some treatment plans require a specific number of chemotherapy cycles, in other cases,

treatment continues until the patient’s disease is no longer controlled by the chemotherapeutic
regimen.

MOPP Regimen for Hodgkin’s Disease (28-day Cycle) “

Drug Dose’ Schedule
M - Nitrogen mustard 6.0 mg/m® IV Days 1 and 8
O - Vincristine (Oncovin) 1.4 mg/m® IV Days 1 and 8
P - Procarbazine 100.0 mg/m? PO Days 1 through 14
P - Prednisone 40.0 mg/m? PO Days 1 through 14

" Dose is usually calculated as milligrams (mg) drug per square meter (m?) body surface
area. Body surface area is determined from charts depicting surface area as a function of
the patient’s height and weight.

When disease is widespread, as in the acute leukemias, intensive chemotherapy may be
administered in an attempt to eradicate all evidence of disease. This period of treatment is called
induction; the absence of clinically demonstrable disease is termed remission. Following induction,
a second period of intensive treatment (consolidation) may be given to increase the remission rate
or increase duration of remission. In some clinical situations, a prolonged period of less intense
chemotherapy, called maintenance therapy, is also administered to delay disease recurrence (relapse).

8
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In certain cancers such as Hodgkin’s disease, re-treatment of patients who relapse following a
prolonged disease-free interval may be effective. This attempt to achieve another remission is often
called salvage therapy.

Administration of Chemotherapy

The most common routes of administration of chemotherapy are oral and intravenous. The drug
enters the bloodstream by absorption from the gastrointestinal tract or directly by intravenous
injection and is carried to cells throughout the body. However, in specific clinical situations, other
methods of administration are required to achieve higher drug concentrations in specific tissues or
to access tissues that are isolated by physiologic barriers.

Drugs that do not cross the blood-brain barrier must be administered directly into the
cerebrospinal fluid (CSF) surrounding the brain and spinal cord (intrathecal administration). This
is accomplished through a lumbar puncture (spinal tap) needle, into an implanted access device
(Ommaya reservoir). Intrathecal chemotherapy is used to treat meningeal leukemia or lymphoma or
occasionally in other tumors which have meningeal metastases. In patients with acute lymphoblastic
leukemia, intrathecal chemotherapy may be given as prophylaxis to prevent the development of

meningeal leukemia. Methotrexate and cytosine arabinoside are chemotherapeutic agents commonly
used intrathecally.

Chemotherapeutic agents such as bleomycin may be injected directly into the pleural or pericardial
space to control malignant effusions.

Intraperitoneal administration of drugs may be used to treat tumors such as ovarian cancer which
spread by direct extension through the abdominal cavity. Chemotherapy is injected into the
peritoneal cavity using techniques similar to peritoneal dialysis. This approach allows increased

concentrations of drug in the abdominal cavity compared to lower levels achieved by intravenous
administration.

Specialized infusion methods have been designed to increase drug delivery to affected tissues while
sparing normal or uninvolved tissues. These require insertion of a catheter into the artery which
supplies blood to the affected area and infusion of the drug through the catheter. Hepatic artery
infusion has been used to treat primary liver tumors or liver metastases, and carotid artery infusion
has been attempted to treat head and neck cancers or brain tumors. While advances in technology
have simplified these infusion procedures, they are still investigational. Their role needs to be
determined by careful scientific evaluation through clinical trials.

Monitoring Side Effects
Antineoplastic drugs affect not only cancer cells but also normal cells. For chemotherapeutic
drugs, the type and severity of side effects depend on the specific agent, its dose, and its route of
administration. Side effects are usually temporary and respond to supportive treatment. However,

if toxicity is severe or persistent, drug dosages may be reduced for subsequent cycles to decrease

9
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toxicity, a new drug with similar actions but different side effects may be substituted for the drug

causing symptoms, or scheduled therapy may be delayed to allow recovery. Most protocols include
specific directions for dose modification due to toxicity.

In patients with chronic kidney or liver disease, metabolism and/or excretion of specific
chemotherapeutic agents may be impaired. This results in prolonged exposure of normal tissues to
the drugs and their metabolites and often causes an increase in frequency and severity of side effects.
Drug doses may be decreased according to protocol guidelines to prevent toxicity in patients who
have these medical conditions.

The bone marrow is the site of production of circulating blood cells: red blood cells (RBCs),
which contain hemoglobin and transport oxygen to the tissues; white blood cells (WBCs), which fight
infection and function in immunity; and platelets, which prevent bleeding when small blood vessels
are injured. Bone marrow cells divide rapidly and are very sensitive to most antineoplastic agents,
so that hematologic side effects are common in patients receiving these drugs. Toxicity may be
expressed as decreases in one or more of the circulating blood cell types.

Most patients receiving chemotherapy develop a decrease in RBCs (anemia), reflected by a
fall in laboratory measurements of hemoglobin or hematocrit. Anemia may be associated with
generalized symptoms of fatigue and weakness, or it may exacerbate cardiovascular symptoms of
shortness of breath (dyspnea) or congestive heart failure. Blood (RBC) transfusions are given if
anemia becomes severe or symptomatic.

A decrease in platelet count (thrombocytopenia) may result in the appearance of small red-
purple hemorraghic spots (petechiae), particularly on the skin of the lower legs and on the oral
mucosa, large bruises (ecchymoses), or blood in the urine (hematuria). More serious internal
hemorrhages may develop without apparent cause in patients with very low platelet counts.
Platelet transfusions are usually given to patients with severe thrombocytopenia to prevent
significant bleeding.

A decrease in the number of white cells (leukopenia), particularly in neutrophils which fight
bacteria (neutropenia), makes the patient more susceptible to bacterial and fungal infections.
WBC transfusions may be used in patients with life-threatening infections which are unresponsive
to antibiotics.

The term pancytopenia is used when all blood cell lines are decreased.

Hematologic toxicity associated with chemotherapy for most cancers usually lasts seven to ten days
at the most. However, induction therapy for acute leukemias, intensive chemotherapy for other
widespread malignancies, and bone marrow transplantation often result in prolonged periods of
pancytopenia. Patients undergoing these treatments require intravenous antibiotics and frequent
transfusions of RBCs and platelets for hematologic support until bone marrow recovery occurs.

Gastrointestinal symptoms due to antineoplastic drugs may include nausea, vomiting, diarrhea,
mouth ulcers (stomatitis), and irritation of the esophagus (esophagitis) or stomach lining (gastritis).
Non-chemotherapeutic medications can be very effective in controlling these side effects.
Gastrointestinal toxicity is usually short-lived (one to two days), but, in some situations, may be
prolonged (five to six days).

10
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Rapidly-dividing cells at the base of the hair follicles are also sensitive to chemotherapy. Thinning
or loss of body hair (alopecia) occurs in many patients receiving chemotherapy. This is usually most
pronounced on the scalp, but beard, axillary, pubic, and leg hair may also be affected. Hair growth
resumes when chemotherapy is discontinued.

In both men and women, cells responsible for reproductive function may be affected by
chemotherapy. In premenopausal women, menstrual cycles may become irregular or stop completely,
and hot flashes may occur. Men may experience a decrease in the number of spermatozoa
(oligospermia). Patients who complete chemotherapy may produce normati children; however, fertility
may be reduced in long-term cancer survivors who have received chemotherapy.

Inflammation of the urinary bladder with bleeding into the urine (hemorrhagic cystitis) may occur
with chemotherapeutic agents which are concentrated in the urine. Cyclophosphamide and
ifosphamide are examples of drugs which may cause hemorrhagic cystitis. This complication may be
prevented by increased fluid intake and/or by ancillary drugs which protect the bladder epithelium.
Renal toxicity, manifested by increases in serum creatinine and blood urea nitrogen (BUN) and
electrolyte imbalance, may be associated with cisplatin therapy.

Cardiovascular side effects are limited to specific agents. Antitumor antibiotics with anthracycline
chemical structures, doxorubicin (Adriamycin) and daunomycin (Daunorubicin), can damage
myocardial cells. Because congestive heart failure occurs more frequently in patients who receive
high total doses of drug, a total dose limit is required in regimens containing these agents.

Pulmonary toxicity has been described in patients who receive long-term therapy with alkylating
agents (busulfan, cyclophosphamide, and BCNU) and antitumor antibiotics (bleomycin and
mitomycin). The development of pulmonary fibrosis may present as shortness of breath and has
clinical findings of diffuse changes on chest x-ray and decreased oxygen diffusion on pulmonary
function studies.

Fatigue and/or muscle weakness may result from anemia or from direct effects of the drugs on
muscles or nerves. Patients receiving corticosteriods such as prednisone for prolonged periods may
develop muscle weakness (myopathy), particularly involving the muscles of the upper arms and legs.
Certain chemotherapeutic agents, such as the vinca alkaloids, cisplatin, and taxol, are associated with
damage to the peripheral nervous system. The loss of sensation in the hands and feet (peripheral
neuropathy) which develops in many patients receiving these drugs often improves with time when
the agent has been discontinued.

Dermatitis associated with chemotherapy is uncommon. Patients receiving S-fluorouracil by
continuous infusion may develop redness and peeling of the skin on palms and soles (Hand/Foot
Syndrome). Exfoliative dermatitis may be a dose-limiting toxicity of the drug PALA.

As more cancer patients achieve cure or prolonged survival, attention has focused on late sequelae
of chemotherapy and problems of cancer survivors. Second primary malignancies related to
treatment, such as acute non-lymphocytic leukemia in patients treated with alkylating agents, may
occur years after completion of therapy. Current treatment plans attempt to decrease the potential
for late complications whenever possible. For example, alternating cycles of MOPP and ABVD

chemotherapy in patients with Hodgkin’s disease reduces the total dose of alkylating agents and may
decrease the risk of late sequelae.

11
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Monitoring Tumor Response

Assessing response to therapy is of major importance both in day-to-day oncology practice and in
clinical research. Many cancer patients will have measurable disease, tumor masses which can be
measured in two dimensions on physical examination or by radiographic studies such as chest x-ray
or CT scan. Other patients will have disease that can be evaluated objectively by examination or
studies but cannot be measured directly; this is termed evaluable disease. Mediastinal tumors, in
which widening of the mediastinum on chest x-ray reflects the extent of tumor involvement but
distinct margins of the lesion cannot be determined clearly, are an example of evaluable disease.
Some clinical trials require that participating patients have measurable disease, while others accept
patients with evaluable disease.

A complete response (CR) occurs when the tumor mass resolves and there is no evidence of
residual disease. A partial response (PR) shows definite improvement but disease remains present;
specific criteria for partial response may vary from protocol to protocol. Other response categories
of stable disease and progressive disease may be used to describe patients who do not achieve
complete or partial responses. Response rates and duration of response are used to evaluate the
efficacy of a particular regimen in a defined patient population.

The impact of a treatment is also evaluated by overall survival of treated patients and, for
situations in which all clinically apparent disease is eradicated with treatment, by disease-free survival
(time until relapse).

Recently, attention has been directed to the impact of cancer treatment, especially chemotherapy,
on a patient’s health-related quality of life (QOL). This construct represents the patient’s physical
and mental well-being. For the cancer patient, QOL includes physical performance, emotional and
psychologic function, social interactions, and symptoms of disease. QOL is now measured as an
outcome in many cancer treatment clinical trials. It is an especially important consideration when
treatments have similar response rates and survival but different toxicities, or when one treatment has
improved survival but has more severe side effects.

Multimodality Approach to Cancer Therapy

Chemotherapy may be administered with other treatment modalities such as surgery and radiation
therapy in an organized treatment plan. This approach is called multimodality therapy or combined
modality therapy. Administration of chemotherapy may precede or follow surgery or radiotherapy;
in some cases, chemotherapy or hormonal therapy may be administered during radiation therapy. The
use of chemotherapy or hormonal therapy immediately following surgery for early stage breast cancer,
all as a part of the initial course of treatment, is an example of combined modality therapy.

Many patients who appear to have localized cancers at diagnosis will develop recurrence at sites
distant from that of the original surgery. These patterns of recurrent disease suggest that
micrometastases were present at diagnosis but could not be detected clinically. In early stage breast
cancer and colon cancer, administration of chemotherapy following initial surgery can prolong disease-
free survival and overall survival. Chemotherapy administered following surgical resection in patients
without clinically demonstrable disease is called adjuvant chemotherapy.

12
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In certain situations, chemotherapy has been used to reduce the bulk of a locally advanced primary
cancer prior to surgical resection or radiotherapy. This approach is called neoadjuvant (or primary)
chemotherapy. The role of neoadjuvant chemotherapy in management of head and neck carcinomas,
lung cancer, esophageal malignancies, and locally advanced breast cancer is currently under

investigation.

Progress in Cancer Treatment with Chemotherapy

Although chemotherapy is a relatively new modality in cancer treatment, antineoplastic agents are
used at some time during treatment in most patients with cancer. The development of effective
combination chemotherapy regimens has made cure possible in many patients with advanced disease
and has delayed tumor recurrence and prolonged survival in many patients with early stage cancer.

The following table summarizes advances in cure of advanced cancer with chemotherapy in both

adult and pediatric malignancies.

Curability of Disseminated Cancer with Chemotherapy

Childhood sarcomas

Disease Therapy Cure Rate
Adults
Diffuse histiocytic lymphoma CTX > 50%
(Stages 111 and IV)
Hodgkin’s disease (Stages Il CTX > 50%
and IV)
Testicular carcinoma (Stage III) CTX + SURG >75%
Gestational choriocarcinoma Methotrexate + 0%
actinomycin D
Ovarian carcinoma Alkylating agenis 10 - 20%
or CTX
Acute myelocytic leukemia CTX 20%
Children
Acute lymphocytic leukemia CTX + cranial XRT > 50%
Non-Hodgkin’s lymphoma
Burkitt’s lymphoma Cyclophosphamide > 50%
or CTX
Wilms’s tumor SURG, CTX, XRT > 50%

CTX=~Combination chemotherapy; SURG =Surgery; XRT=Radiation therapy

Lippincott Company, New York, 1990

Adapted from: Chabner BA, Collins JA. Cancer Chemotherapy: Principles and Practice. JB
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and
Generic Name Short Names Brand or Trade Names +NSC No.
Acivicin Antibiotic AT-125, U-42,126 163501
Aclarubicin ACM, ACR, Aclacinomycin, Aclacinomycin-A#, 208734
ACM-A Aclacinon, Aclarubein, Antibiotic MA,
144 A1 (anthracycline)
Acodazole (HCL) AD-32 EU-3120 305884
Acronine* Acronycin#, Acronycine, 403169
Compound 42339
Adozelesin u-73,975
Alanosine L-Atanosine (antitumor antibiotic) 153353
Atpha-TGdR Deoxythioguanosine hydrate, 071851
Thioguanosine deoxyriboside
Altretamine* HMM ENT 50852, Hemel, Hexalen 013875
(see Hexamethylmelamine)
A cin Antitumor antibiotic 053397
Ametantrone Acetate C1-881 287513
Aminopterin APGA Aminopteridine, Aminopterin sodium, 000739
A-Ninopterin, ENT 26079
(antimetabolite)
Aminothiadiazole ATDA, A-TD TF-128, 004728
2-Amino-1,3,4-thiadiazole
Amsacrine AMSA, Acridinyl anisidide, Amsidyl, 249992
m-AMSA C1-880 (miscellaneous agent)
Anguidine ANG, DAS ANG 66, Anguidin, Diacetoxyscirpenol 141537
Aniline mustard Lymphochin, Lymphocin, Lymphoquin, 018429
TL 476
Anthramycin Antramycin, 2-Propenamide
Anthrapyrazole C 1941
Aphidicolin Glycinate Aphidicolin-17 glycinate, ICI 137233 303812
Asaley Asalex 167780
Asperlin# U-13,933 093158
5-Aza-2'Deoxy- DAC
cytidine
8-Azaguanine Azan Azaguanine, B-28, Guanazol, 000749
8-AG, A2G Guanazolo, Pathocidin, Pathocidine,
SF-337
Azapicyl
Azaribine* AZR 6-Azauridine triacetate, CB 304, 067239

Triazure#
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Azaserine*# AZAS, AZS Azaserin, Cl 337, CN 15,757, 000742
Diazoacetylserine, L-Serine diazo-
acetate ester, P-165 (antimetabolite)
Azathioprine* « ATP, A2AT Azanin, Azathioprin, Azatioprin, 039084
Azothioprine, BW 57-322, Imuran,
Imurek, Imurel, Muran
Azetepa# Azatepa, CL-25477, Thiatriamide 064826
Azidothymidine AZT 3'-Azido-3' Deoxythymidine, BW A 509U, 602670
Retrovir, Zidovudine (used in treatment of
Kaposi's sarcoma only)
Azotomycin AZOT Duazomycin-B, Antibiotic 1719 056654
6-Azuridine AZUR 6-Azauracil riboside, Azauridine, 032074
6-Azur, 6-Azauridine, Ribo-azauracil,
Ribo-azuracil, Riboazuracil
Baker's antifol BAF, T2T1 Baker's antifolante, Ethanesulfonic- 139105
acid compound, Triazinate
Benzodepa AB-103, Benzcarbimine, Dualar#, 037096
ENT-50451
Beta-TGdR BTGR, TGdR Thioguanine deoxyriboside, 071261
B-2' Deoxythioguanosine
Bisantrene (HCL) ADAH, ADC Bisantrene, CL-216,942, Orange- 337766
Crush# (anthracene derivative)
Bleomycin Sulfate BLEO, BLE, Blenoxane, Bleomycin, NDC 0015-3010 125066
BLM (antitumor antibiotic)
BMY-45622
8requinar Sodium Dup 785 368390
Bromacryl ide# 2-Propenamide 066248
Bropirimine U-54,461
Bruceantin BRU 165563
Bryostatin 339555
Busut fan* BSF, BU, BUS, Busulphan, Joacamine, Mablin, 000750
8USU Misulban, Mitostan, Myelosan
(Russia), Mylecytan, Myleran
(alkylating agent)
BW A 773U Crisnatol
Cactinomycin Actinochrysin, Actinomycin C#, 018268
H.B.F. 386, Sanamicia, Sanamycin,
Sandamycin, (antitumor antibiotic)
Camptothecin CAMP Camptothecine sodium 100880
Caracemide 253272
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Carbetimer N-137

Carboptatin* CBDCA JM-8, Paraplatin, 241240

Carmustine* BCNU BiCNU, Carmustinea, (nitrosourea) 409962
(alkylating agent)

Carubicin (HCL) CMM Carminomicin 1, Carminomycin, Carmin- 275649
omycin HCl#, Carminomycin I, Carubi- 180024
cin, Karminomitsin, Karminomycin HCL

CB-10-277 208107

2-Cda 2-Chloro-2'Deoxyadenosine, Cladribine, 105014
Leustatin

Chlorambucil* CHL, CLB Ambochlorin, CB-1348, Chloraminophene, 003088
Chlorbutin, Chlorbutine, Ecloril,

Leukeran, Leukersan, Leukoran,
tinfilizin, Linfolysin
(alkylating agent)

Chlorozotocin cLz, cz21, DCNU SRI 5244 178248
(analog of Streptozocin)

Chlorsulfa- caes Chloroquinoxaline sul fonamide 339004

quinoxaline

Chromomycin A3# Aburamycin B, Antibiotic B 599, 058514
Toyamicin, Toyomycin

CI1-921 343499

C1-937

Cilastatin Sodium Component of Primaxin (antibiotic)

Cirolemycin* U-12,241 077950
Cisplatin* CACP, CPPD, Cis- Cis-Diamminedichloroplatinum (I11), 119875
obP, CPD, CPDC, Cis-Platin, Cisplatino (Spanish),

CPDD, DDP Cis-Platinum 11#, Cisplatyl, Neoplatin,
Peyrone's chloride, Platinex, Platinol,
Platinum (miscellaneous agent)

Clomesone 338947

Colcemid Alkaloid K-3, C-12669, Colcemide, 003096
Colchamin, Colchicine, Deacetyl-N-methyt-
colchicine, Demecolcine, Desacetyl-
methylcolchicine, Desmecolcine,

Kotchamin, Kolkamin, Omain, Omaine,
Santavy's Substance F, Substance F
(Reichstein's)

CcPT-11

Crisnatol mesylate BW A770U mesylate

Cyclocytidine (HCl) CYC, Cyclo-C Ancitabine hydrochloride, 145668

Ancytabine, CycloCMP hydrochloride
(miscellaneous agent)
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Cyclodisone 348948
Cyclohexanecarboxamide Aziridinyl cyclohexane, Ba 24648 051915
Cycloteucin ACPC, CL, CYL Cycloleucine, CB 1639, WR 14997 001026
Cyclopentenyl - Ce-Cyd, CPE-C 375575
cytosine
Cyclophosphamide* CP, CPM, CTX, Asta B 518, Clafen, Claphene, 026271
CTY, CYC, Cyclo, Cyclophosphamid, Cyclophosphan,
CYT, CYTOX, CYTX Cyclophosphane, Cytophosphan,
Cytoxan, Endoxan, Endoxana, Enduxan,
Genoxal, Neosar, Procytox, Sendoxan,
Tymtram (alkylating agent)
Cytarabine* (HCL) Ara-C, CA, HDA, AC-1075, Alexan, Arabinocytidine, 063878
HDARA-C Ara-cytidine, Beta-Arabinosylcytosine,
Cytarabin, Cytarabinoside, Cytosine
arabinoside hydrochloride#, Spongocytidine
HCL, U-19920A (antimetabolite)
Cytembena 41 ] MBBA, Mebryl (Czechoslovakia), 104801
sodium bromebrate
cas See Chlorsulfaquinoxaline 339004
Dacarbazine* DIC, DTIC, ICDT, Dimethyl-triazeno-imidazole-carbox- 045388
ICY amide, DTIC-Dome,
(antimetabolite)
Dactinomycin* ACD, ACT, ACT-D, Actinomycin AIV, Actinomycin C1, 003053
ACTD, Acto-D, AD, Actinomycin D, Actinomycindioic D-
Dact acid dilactone, Actinomycin 11,
Actinomycin 1V, Cosmegan, Dactino-
mycin D, Meractinomycin,
Oncostatin K
(antitumor antibiotic)
Daunorubicin (HCL)* Daun, Dauno, Acetyladriamycin, Cerubidine, Dauno- 082151
DNM, DNR, ORB blastin, Daunomycin, Daunomycin-HCL,
Daunorubicin, Daunorubicine, Leuk-
aemomycin C, NDC-0082-4155, RP-13057,
Rubidomycin-HCl, Rubomycin C
(antitumor antibiotic)
3-Deazauridine DAU Deazauridine, E0-26 126849
Decitabine DAC 1277116
Deoxydoxorubicin DxDx, 4'-peoxyadriamycin hydrochloride, 267469
HCL 4-DxDx 4'-Deoxydoxorubicin, Esorubicin HCL,
1-Dox, 1M1 58
Deoxyspergual in HCL 15-Deoxyspergual in trihydrochloride, 356894
Heptanamide
Detorubicin DTIR

Dexormaplatin

u-78,938
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Dexrazoxane ADR-529, ICRF-187 169780
Dezaguanine C1-908 261726
Dezaguanine Mesylate C1-908 mesylate, PD 90,695-73
DFMO DFMO (HCL) Alpha-DFMO HCL, Alpha-Difluoromethyl- 337250
ornithine, Difluoromethylornithine
DHAC 5,6-Dihydro-5-azacytidine hydrochloride, 264880
Dihydroazacytidine
Dianhydrodulcitol DAG Dianhydrogalactitol, Dulcitol- 132313
diepoxide, Galactitol
(miscellaneous agent)
Diaziguone A2Q Aziridinyl Benzoquinone, CI 904 182986
(quinone derivative)
Dibromodulcitol DBD Dibromdulcit, Elobromol, Mitolac, 104800
Mitolactol (miscellaneous agent)
Dibromomanni tol DBM Dibromannit, Mielobromol, Mitobron- 094100
itol, Myebrol, Myelobromol
(alkylating agent)
Dichloroal Lyl DCL Dichlorolapachol 126771
L awsone
Dichlorometho- DCM, DCMTX Dichloroamethopterin, DichloroMetho- 029630
trexate trexate
Didemnin B 325319
Diglycoaldehyde INOX, STGDR Inosine dialdehyde, Wy-5321 118994
Dihydrolenperone Dihydro-lenperone 343513
DON 6-Diazo-5-0xo-L-Norleucine (9Cl) 007365
Doxorubicin (HClL)* ADM, ADR, ADRI, Adriamycin, Adriamycin-TM, Adri- 123127
Adri blastina (Italy), FT-106, 14-hydroxy-
daunomycin, Rubex (antitumor antibiotic)
Doxorubicin-DNA complex
Duazomycin (N-Acetyl DON) 051097
Duborimycin
Echinomycin Quinomycin A 526417
Edam- 10 626715
Edatrexate CG 30694
Eflornithine HCl DFMO, MDL 71,782A, Ornidyt
Elsamitrucin BBM-2478A, BMY-28090
Emetine EMET Emetin, Emetine monohydrochtoride 033669
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Emofolin (sodium) MeTHHF Homofolic acid, 5-Methyltetrahydro- 139490
homofolate disodium
Enpromate# 59156 112682
Epipropidine# Eponate, Epoxypropidine, LY 28002 056308
Epirubicin (HCL) EPI IMI-28, Pharmorubicin 259642
Ethidium chloride Babidium chloride, Homidium chloride, 084423
Novidium chloride
Ethogtucid Epodyl, Etoglucid, 1CI-32865 080439
9-Ethyl-6-Mercaptopurine 9-Ethyl-6-MP, 79761 014575
Etoposide* EPEG, VP-16, Epipodophyllotoxin ethyl idene gluco- 141540
VP-16-213 pyranoside, Ethylidine-Lignan-P,
Podophyllotoxin derivative, Vepesid
(plant alkaloid)
Etoprine
Fadrazole HCL CGS-16949A
Fazarabine Ara-AC 5-azocytosine arabinoside, Kymarabine 281272
Fenretinide McN-R- 1967
flavone acetic FAA, FVA Flavone-8-Acetic Acid 347512
acid
F3TDR Trifluorothymidine, Trifluridine 075520
Floxuridine* FUDR, 5-FUDR, Floxuridin, 5-Fluorouracil deoxyriboside, 027640
5-FURD 5-Flurodeoxyuridine, FUDR
(antimetabolite)
Fludarabine 2-FAMP Fludara, 2-fluoroadenine arabinoside- 312887
Phosphate 5-Phosphate, 2-Fluoro-ARA AMP
2-Fluoroadenosine# 2 FAS SR1-727 030605
Ftuorodopane Fluorodopan, Fluorpan 073754
Fluorouracil* 5-FU, FU Adrucil, Efudex, Fluoroplex, 019893
5-Fluorouracil, Fluracil, 5-Ffluracil,
Fluril, Oracil, Ro 2-9757
(fluorinated pyrimidine)
(antimetabolite)
Flurocitabine# AAFC, Ro 21-0702
Fosquidone GR 63178K
Fostriecin Sodium Antibiotic CI-920, Antibiotic CL 1565A, 339638
Pyranone Phosphate
Fotemustine
Ftorafur See Tegafur 148958
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Gemcitabine LY188011
Gemcitabine HCL LY188011 hydrochloride
GR 63178A
Guanazole 3,5-Diamino-s-triazole 001895
Hepsul fam 1,7-Heptanediylsul famate (ester) 329680
Hexamethylmelamine  HMM, HXM See Altretamine 013875
Homoharringtonine HH 141633
Hycanthone (mesylate) Etrenol, Hycanthone methanesulfonate, 142982
Hycanthone monomethanesul fonate
5-Hydroxypico- 5-Hp 107392
linaldehyde thiosemicarbazone
Hydroxyurea* HU, HUR, HYD Carbamohydroxamic acid, Carbamo- 032065
hydroximic acid, Carbamoyl oxime,
Hidrix, Hydrea, Hydreia, Hydroxycar-
bamide, Hydroxycarbamine, Hydroxyl-
urea, Hydura, Litaler, Litalir,
Onco-Carbide, Oxyurea, SQ 1089
(miscellaneous agent)
ICRF-187 See Dexrazoxane 169780
Idarubicin HCL* 4-DMDR, IDA 4-Demethoxydaunorubicin, ldamycin, IMI-30 256439
[ fosfamide* 1FX, 1PP A-4942, Asta 2-4942, Cyfos#, 109724
Holoxan 1000, lfex, I1fosfamid,
Iphosphamid, Iphosphamide, Iso-
endoxan, Isofosfamide, Isophos-
phamide, Mitoxana, MJF 9325, Naxamide#,
2-4942 (alkylating agent)
Iimofosine BM 41,440
Imipenem Imipemide#, component of Primaxin (antibiotic)
Indicine-N-oxide INDI, INO 132319
Inproquone E-39, Inprochone, RP-6870 017261
Iproplatin CHIP, JM-9, 2-Propanimine, Platinum- 256927
complex (9CI)
JB-11 249008
Liposome-Doxorubicin Kit (TLC-Dox 99) 620212
Lometrexol Sodium LY 264618 disodium
Lomustine* CCNU Belustine (nitrosourea), CeeNU, 079037
Chloroethylcyclohexylnitrosourea,
ICIG 1109 (alkylating agent)
Lovastatin

Mevacor, Mevinolin#
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M-Azido-Pyrimethamine
. Ethane Sulphonate
Mafosfamide Mafosfamide L-lysine 626122
Magnamycin Carbomycin, Carbomycin A, Delta- 051001
mycin A4, Magnamycin A
(antibiotic)
Mannosul fan R-52, Zitostop 201289
Marcellomycin 265211
Masoprocot Actinex, CHX 100, meso-NDGA
Maytansine MTS Ansamacrol ide compound (natural 153858
product)
Mechlorethamine HN2, NH2, NH2-HCl Chloromethine-HCt, Dichloromethyl- 000762
(HCL)™* diethylamine-HCl, Mechlorethamine,
Mustargen, Mustargen-HCl, Mustine,
NHZ2 Nitrogen Mustard
(alkylating agent)
Melphalan* (HCL) L-PAM, MPL, PAM Alanine mustard, Alkeran, CB-3025, 008806
DL Sarcolysine, L-Phenylalanine-
mustard, L-Sarcolysin, Melfalan,
Nitrogen mustard, Sarcolysine,
Sarkoklorin, Sarkolizin
(alkylating agent)
Menogaril MEN 7-OMEN, Tomosar, U-52,047 269148
Merbarone 5-Carboxyanilino-2-thiobarbituric acid 336628
Mercaptopurine* 6-MP, MP Ismipur, Leukerin, Leupurin, Merca- 000755
leukin, 6-Mercaptopurin, 6-Mercapto-
purine, Mercapurin, Mern, Purinethiol,
Purinethol, 6-Thiochypoxanthine,
6-Thiopurine, 6-Thioxopurine
(antimetabolite)
6-Mercaptopurine 6-MPR 6-Mercaptoinosine, 6-Mercaptopurine- 004911
riboside ribonucleoside, 6-Thioinosine
MeTHHF See Enfolin sodium 139490
Methotrexate* MTX Amethopterin#, Antifolan, CL-14377, 000740
Folex, Methotrexate sodium, Mexate,
Mexate AQ, R 9985, Rheumatrex (antimetabolite)
Methyl CCNU See Semustine 095441
Methyl-G MeG, MeGAG, MGA, Methyl-GAG, Methylglyoxal bisguanyl- 032946
MGBG, MGGH hydrazone dihydrochloride monohydrate,
Mitoguazone, Mitoguazone dihydrochloride
Methyl methanesulphonate Methyl methanesul fonate, Methyl- 050256

Methylene Dimethane Sulfonate

methane sulfonate
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6-Methylmercapto- 6-MMPR 6-Methyl MP-riboside, Methyltthioinosine, 040774
purine riboside 6-Methylthiopurine riboside, sa 21,977
(biochemical modulator)
Metoprine DDMP Delcronol (antimetabolite) 007364
Meturedepa AB-132, Dimethylurethimine, Turloc 051325
Miltefostine He-PC Hexadecy(phosphochol ine
Mithramycin Plicamycin
Mitindomide CAS 10403-51-7 284356
Mitocarcin 24281 (antibiotic)
Mitoclomine 114575
Mitocromin B 35251 (antibiotic) 077471
Mitogillin 069529
Mitoguazone See Methyl G
Mitomalcin Antibiotic 113233
Mitomycin* MITC, Mito, MITO-C Ametycine, Mitocin-C, Mitomycin-C, 026980
MMC, MTC Mutamycin (alkylating agent)
Mitopodozide 2-ethylhydrazide, Podophyllic acid, 072274
Proresipar, SP-1 77
Mitosper 31595¢C 117032
Mitotane* o.p'-DDOD, CB-313, Chloditan, Chlodithane, 038721
o.p'-DDE Lysodren, Mitotan
(miscel laneous agent)
Mitoxantrone (HCL)* DHAD, DHAQ CL-232,315, Dihydroxyanthracene- 301739
dione dihydrochloride, Novantrone
Mitozolomide Azolastone 353451
Mopidamol RA-233
Nafazatrom BAY G6575
Nafidimide BIDA Amonafide, Amonafide HCL (NSC 621093), 308847
Benzisoquinolenedione
Nitrofurazone Furacin
Nocodazole (Belgium) R 17,934 238159
Nogalamycin# uU-15167 070845
Novatrone Synthetic antineoplastic anthracenedione
Oxisuran*# W-6495 356716
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Paclitaxel Taxol 125973
PALA C1-882, N-Phosphonacetyl-L-Aspartate 224131
disodium, Sparfosate Sodium
(miscel laneous agent)
Pancratistatin 349156
PCNU Nitrosourea 095466
Peliomycin Oligomycin B (antibiotic) 076455
Penberol
Penclomidine 338720
Pentamethyl - PMM 118742
melamine HCL
Pentamustine NCNU Salisburystin 324595
Pentosan Polysulfate Sodium Pentosan sulfate 626201
Peplomycin Sulfate NK 631, Pepleomycin
Peptochemio PTC
Phenesterine Fenesterin, Fenestrin, Phenesterin, 104469
Phenestrin
Phetharbital Fedibaretta, N-Phenylbarbitol, Phenidiemal, 085043
Pyrictal
Phosphoramide PDA Phosphamide 069945
mustard#
Photofrin 11 See Porfimer Sodium 603062
Phyl lanthoside 328426
Pibenzimol HCl Bisbenzamide, Bisbenzimidazole, 322921
Hoechst No. 33258
Piperazinedione P2D Actinomycete fermentation product, 135758
compound Compound 593A, Crystalline antibiotic
(miscel laneous agent)
Pipobroman* PIBR A-8103, Amedel, Vercyte 025154
(alkylating agent)
Piposultfan PIsSy A-20968, Ancyte# 047774
Piroxantrone HCL Anthrapyrazole Dihydrochloride, 349174
Oxanthrazole, Oxantrazole HCl
Plicamycin* MITH, MTH A-2371, Antibiotic LA 7017, Aureolic 024559

Porfimer Sodium

acid, Mithracin, Mithramycin#, PA-144
(antitumor antibiotic)

Dihematoporphyrin Ether, Photofrin 11,
Photofrin, CL 184,116
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Porfiromycin PORF ENT-50825, N-Methylmitomycin C, Porfir- 056410
omycine, Regamycin#, U-14,743
Prednimustine Sterecyt
Procarbazine* (HCL) 1BZ, MIH, PCB, Ibenzmethyzin hydrochloride, Matulane, 077213
PCH, PCI, PC2Z Methylhydrazine, Natulan, Ro4-6467/1
{miscel laneous agent)
Puromycin (HCL) CL-16,536, P-638, Puromycin, Stillo- 003055
mycin, Stylomycin, 1-MM, 3123L
Pyrazine diazohydroxide Sodium N-Nitroso-Pyrazinamine 361456
Pyrazofurin# PRZF, P2F Antibiotic A 23813, Pirazofurin, 143095
Pyrazomycin, 47599
Pyrazoloacridine 366140
Pyrazolo-Imidazole IMPY Pyrazolo (2,3-a) imadazolidine 051143
compound
Razoxane ICI-59118, ICRF-159, Tepirone 129943
Rhizoxin RZN 332598
Riboprine* IPA SQ 22558 105546
Rifampin Ba 41166/E, L-5103, Rifadin, Rimactane 113926
(antibiotic)
Rubidazone See Zorubicin hydrochloride 164011
Selenium
Semustine MCCNU, MCNU, Methyl CCNU, Methylcyclohexyl nitro- 095441
MeCCNU sourea, trans-Methyl CCNU
Simtrazene# Centrazene, CL 26193 083799
Sparfosate Sodium See PALA 226131
Sparsomycin U-19183 059729
Spirogermanium SPG Spiro-32 192965
(HCL)
Spiromustine Spirohydantoin mustard# 172112
(alkylating agent)
Spiroplatin TNO-6 311056
SR 2508 See Ancillary drugs
Streptonigrin SN, STN, STP Bruneomycin, Methyl streptonigrin, 045383
Nigrin, Rufochromomycin, Rufocromo-
mycin, 5278 R.P.
Streptozocin STR, Strept, Streptozoticin, Streptozotocin, 085998

sTZ2, Sz, siC

U-9889, Zanosar, (nitrosourea)
(alkylating agent)
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Strontium
Sulofenur LY 186641
Suramin Sodium Antrypol, Bayer 205, Fourneau 309, 034936
Germanin, Moranyl, Naganin, Naganol,
Naphuride Sodium, Sodium Suramin
Talisomycin BU-2231A, Tallysomycin A#
Taxol (See Paclitaxel)
Taxotere
Tazobactam YTR 830, (antibiotic, beta lactamase
inhibitor)
TCN See Triciribine phosphate 280594
Tegafur FT Florafur, Fluaid, Fluorofur, FT-207, 148958
Ftorafur, Futraful, MJF-12264
Teniposide EPT, PTG Epipodophyllotoxin, Thenylidene, 122819
Thenylidine-Lignan-P, Vee M-26, Vehem,
VM-26, vumon (plant alkaloid)
Terephthalamidine N,N'- bis (p-N'- methylamidinolphenyl-) 057155
terephthalamidine 4 HCl, Symetamine
Teroxirone Alpha TGI, Glycidyl isocyanurate, 296934
Henkel's compound, Triazinetrione-
triepoxide, XB 2615
D-Tetrandrine Tetrandirine, Tetrandrin 077037
Tetraplatin Ormaplatin, U-77,233 363812
Thalicarpine TC Taliblastine, Thaliblastine, 068075
Thalicarpin
Theprubicin THP
Thiamiprine ITG BW-57-323, Guaneran, Tiamiprine 038887
Thioguanine* 16, 6-1G, 1T-6, 6-Mercaptoguanine, Tabloid, 000752
11-6 6-Thioguanine, Tioguanin
(antimetabolite)
Thiotepa* STEPA, TESP, Oncotepa, Oncotiotepa, Tespa, Tespa- 006396
TESPA, Thio-TEPA, min, Tespamine, Thiofozil, Thio-
TSP, TSPA phosphamide, Thiotef, Thio-Tepa, Thio-
tepa, Tifosyl, Tiofosfamid, Tiofosyl-
(Sweden), Tiofozil, Tio-TEF,
Triethylene thiophosphoramide
(alkylating agent)
Thymidine DT, DThyd, TdR Deoxythymidine, 5-Methyldeoxyuridine, 021548
Thymidin, Thymine deoxyriboside
liazofyrin TCAR C1-909, Riboxamide 286193
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TIC-mustard BIC, BTIC, TIC
Timp-2
TMCA TNCA

Jopotecan HCL

Toyocamycin

Treosul fan
Triazinate
Triazine antifol

Triciribine
Phosphate

Triethylenemelamine TEM, TET

TCN, TCN-P

Triglycidylurazol TGU
Trimetrexate TMTX

Trityl cysteine

Trofosfamide

Tubercidine

Uracil Mustard* UHN2

Uredepa

Urethane
Uridine
Vapreotide

Vidarabine* Ara-A

Vinblastine*
Sulfate

VBL, VELB, VLB

Imidazole mustard, Imididazole-
carboximide, TIC NH2 (misc. agent)

Citostal, Methyl ether,

Trimethylcolchicinic acid, methyl ester,

L-tartrate (1:1)
Hycamptamine, SKF 104864-A

Antibiotic 1037, Antibiotic E 212,
Toyokamycin, Unamycin B, Vengicide

See Baker's antifol

Tricyclic nucleoside 5'-phosphate#,
Tricycloside phosphate

Ho 1/193, M-9500, Persistot, R-246,
$K-1133, Tretamine, Triamelin
(alkylating agent)

Anaxirone

CI1-898, Irimetrexate glucuronate

S-trityl-L-cysteine, Tritylthio-
alanine

Antibiotic XK 101-1, Aplisol, 7-Deaza-
adenosine, Sparsomycin A, Tubercidin,
U-10071, 12,540

U-8344, Uracil, Uramustin, Uramustine
(alkylating agent)

AB-100, Avinar#, Urethimine

Ethyl carbamate#

Uracil riboside, Urd, Uridin
BMY-41606, RC-160

Adenine arabinoside, Ara-adenosine,
Arabinosyladenine, C1-673, Spongo-
adenosine, Vidarabin, Vidarabin-

Thilo, Vira-A, Vitarabin, Vitarin

Velban, Vinblastine, Velsar, Vinca-
teukoblastine sul fate, 29060-LE

(vinca plant alkaloid) (mitotic inhibitor)

27

082196

036354

609699
063701

139105
127755
280594

009706

332488

352122
083265

056408

034462

037095
000746
020256

404241

049842




Table of Contents
Manuals

CHEMOTHERAPEUTIC DRUGS

Synonyas and
Generic Name Short Names Brand or Trade Names +NSC No.
Vincristine* LCR, VCR, VNCR Leurocristine sulfate, Oncovin, 067574
Sul fate Vincaleukoblastine, Vincasar, Vincristine,
Vincrystine, Vinkristin, 37231
(vinca plant alkaloid) (antimetabolite)
Vindesine Compound 112531
Vindesine DAVA, DVA Desacetylvinblastine amide sulfate, 245467
Sulfate Etdisine, LY-099094
Vinepidine Sulfate LY 119863
Vinglycinate Sulfate 49040
Vinleurosine Sulfate# Leurosine, Vinleurosine, 32645 528004
Vinorelbine VNB Navelbine
Vinrosidine Sulfate# Leurosidine sulfate, 3678l
Vinzolidine vZL LY-104208
Sulfate (vinca plant alkaloid derivative)
WR 2721 See Ancillary drugs
Yoshi - 864 102627
Zeniplatin CL 286,558
Zidovudine* AZT See Azidothymidine 602670
2inostatin NCS, NZS Neocarcinostatin, Neocarzinostatin#, 157365
Vinostatin
Zorubicin (HCL) RBD, RUB Benzoyl hydrazone daunorubicin, 164011
RP-22,050, Rubidazone, Rubidazone-
hydrochloride
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COMBINATION REGIMENS

There are many combinations of antineoplastic drugs and hormones in general use. Teaching
institutions are continuously establishing and testing protocols using new combinations of drugs. Listed in this
segment are a few combinations so that you will understand how these combinations are named. As a registrar
you should familiarize yourself with the antineoplastic drugs used in your hospital's oncology department to
ensure the proper identification of its drug combinations.

ABVD Adriamycin, Bleomycin, Vinblastine, Dacarbazine

AcFuCy Actinomycin, 53-Fluorouracil, Cyclophosphamide

ADOC Adriamycin, DDP, Oncovin, Cyclophosphamide

BACOP Bleomycin, Adriamycin, Cyclophosphamide, Oncovin, Prednisone

B-CAVe Bleomycin, CCNU, Adriamycin, Vinblastine

B-DOPA Bleomycin, Dacarbazine, Oncovin, Prednisone, Adriamycin

CAF Cyclophosphamide, Adriamycin, S-Fluorouracil

CAMF Cyclophosphamide, Adriamycin, Methotrexate, 5-Fluorouracil

CAMP Cyclophosphamide, Adriamycin, Methotrexate, Procarbazine

CAP Cyclophosphamide, Adriamycin, Cisplatin

CAV Cyclophosphamide, Adriamycin, Vincristine

CAVV Cyclophosphamide, Adriamycin, Vincristine, VP-16

CCVPP CCNu, Cyclophosphamide, Vincristine, Procarbazine, Prednisone

CFP Cyclophosphamide, 5-Fluorouracil, Prednisone

CHAD Cyclophosphamide, Hexamethylmelamime, Adriamycin, DDP

CHAP Cyclophosphamide, Hexamethylmelamine, Adriamycin, Cisplatin

CHiVPP Chlorambucil, Vinblastine, Procarbazine, Prednisone

CHOP Cyclophosphamide, 14-Hydroxydaunomycin (Adriamycin), Oncovin, Prednisone
CMC CCNU, Methotrexate, Cyclophosphamide

CNF Cyclophosphamide, Methotrexate, 5-Fluorouracil

CMFVP Cyclophosphamide, Methotrexate, S-Fluorouracil, Vincristine, Prednisone
COAP Cxclomqsmamide, Oncovin, Adriamycin, Prednisone

C-MOoPP Cyclophosphamide, Methotrexate, Oncovin, Procarbazine, Prednisone

COM Cyclophosphamide, Oncovin, Methotrexate

COMLA Cyclophosphamide, Oncovin, Methotrexate, Leucovorin rescue, Ara-C

CoMP Cyclophosphamide, Oncovin, Methotrexate, Prednisone

cop Cyclophosphamide, Oncovin, Prednisone

COP-BLAM Cyclophosphamide, Oncovin, Prednisone, Bleomycin, Doxorubicin, Procarbazine
CvpP Cyclophosphamide, Vincristine, Prednisone

Cyta BOM Vincristine, Methotrexate and citrovorum factor
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CYVADIC

DDP-CHAD

DOP-MECY

Dvs

DVM

D-ZAPO

EBAP

FAC

FACP

FAM

FEC

FOMi

HEXA-CAF

MABOP

MACC

MACE

MACOP-B

MAID

M-BACOD

MMV

MOF

MOF-S

MOPP

MTX-CF

MVAC

PAC

PEB

POC

POMP

PRO-MACE

ProMACE -MOPP

(4]

TBP

COMBINATION REGIMENS (Cont'd)

Cyclophosphamide, Vincristine, Adriamycin, Dacarbazine

DDP, Cyclophosphamide, Hexamethylmelamine, Adriamycin, DDP

DDP, Methotrexate with Leucovorin rescue, Cyclophosphamide

Cisplatin, Vindesine, Bleomycin

Cisplatin, Vindesine, Methyl G

Daunorubicin, 5-Azacytidine, Ara-C, Prednisone, Oncovin

Eldisine, BCNU,

5-Fluorouracil,

5-Fluorouracil,

S5-Fluorouracil,

S-Fluorouracil,

Adriamycin, Prednisone

Adriamycin, Cyclophosphamide
Amethopterin, Cyclophosphamide, Prednisone

Adriamycin, Mitomycin

Epirubicin, Cyclophosphamide

5-Fluorouracil,

Hexamethylmelamine, Cyclophosphamide, Amethopterin, S-Fluorouracil

Oncovin, Mitomycin

Mechlorethamine, Adriamycin, Bleomycin, Oncovin, Prednisone
Methotrexate, Adriamycin, Cyclophosphamide, CCNU

Methotrexate, Adriamycin, Cyclophosphamide, Etoposide
Methotrexate, Doxorubicin, Cyclophosphamide, Vincristine, Prednisone, Bleomycin

Mesna, Doxirubicin, lfosfamide, DTIC

Methotrexate, Bleomycin, Adriamycin, Cyclophosphamide, Oncovin, Dexamethasone
Mitomycin, Methotrexate, Vincristine

Mitomycin or MeCCNU, Oncovin, 5-Fluorouracil

MeCCNU, Oncovin, 5-Fluorouracil, Streptozotocin

Mechlorethamine, Oncovin, Procarbazine, Prednisone

Methotrexate with citrovorum factor rescue

Methotrexate, Vinblastine, Adriamycin, Cisplatin

Cisplatin, Adriamycin, Cyctophosphamide
Cisplatin, Etoposide, Bleomycin

Procarbazine, Oncovin, CCNU

6-Mercaptopurine, Oncovin, Methotrexate, Prednisone

Prednisone, Methotrexate, Adriamycin, Cyclophosphamide, Epipodophyllotoxin,

Prednisone, Methotrexate, Adriamycin, Cyclophosphamide, Epipodophyllotoxin,

followed by Mechlorethamine, Oncovin, Procarbazine, Prednisone

Cisplatin, Vinblastine, Bleomycin

Thiotepa, Bleomycin, Prednisone
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VAC
VAP
VATH
VBAP
vap

VNP

vineristine,
vincristine,
Vinblastine,

Vincristine,

Vinblastine,

Vineristine,

COMBINATION REGIMENS (Cont'd)

Actinomycin D, Cyclophosphamide

Adriamycin, Procarbazine

Adriamycin, Thiotepa, Halotestin
BCNU, Adriamycin, Prednisone
Bleomycin, Cisplatin

Methotrexate, Prednisone (systemic consolidation therapy)
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Section 2

ANCILLARY DRUGS

Ancillary drugs are medications whose actions are not directed at the patient’s malignancy per se
but which enhance the effects of the cancer-directed therapy. For example, ancillary drugs may
modulate the actions of specific chemotherapeutic agents by increasing their effectiveness in
destroying tumor cells or by decreasing the potential for certain side effects. Ancillary drugs may be
also used to control symptoms related to the patient’s cancer or its treatment, or to manage other
coexisting medical problems. Ancillary drugs are NOT to be coded as cancer-directed therapy.

Ancillary Drugs Administered with Chemotherapy

Ancillary drugs may be administered with chemotherapeutic agents to enhance their anti-neoplastic
effects. The chemotherapeutic agent 5-fluorouracil (5-FU), an antimetabolite, works by inhibiting
the enzyme thymidylate synthesis which is necessary for production of one of the components needed
for DNA synthesis. Folinic acid (leucovorin) stabilizes the drug-enzyme complex and thus increases
the cytotoxic effects of the 5-FU and is frequently administered with 5-FU for this purpose.

Ancillary drugs are also used for protection from side effects of chemotherapeutic agents. Folinic
acid (leucovorin) is administered at a prescribed time after administration of methotrexate to decrease
the toxic effects of the drug on rapidly-dividing cells such as bone marrow and the celis lining the
gastrointestinal tract. Mercaptoethane sulfate (MESNA) is administered to patients receiving the
alkylating agents ifosphamide and cyclophosphamide to prevent hemorrhagic cystitis. MESNA
metabolizes in urine and binds to the toxic alkylating agent to prevent irritation of the bladder lining.
Mannitol, a small sugar alcohol molecule, is administered intravenously in patients receiving cisplatin
to increase urine flow (diuresis) and protect against kidney damage associated with chemotherapy.

Cancer cells may become resistant to chemotherapeutic agents through a variety of mechanisms.
Multidrug resistance (MDR) occurs through genetic change and allows cancer cells to "pump out”
chemotherapeutic agents before they can cause fatal damage to the cell. As part of the MDR
phenomenon, cancer cells produce a substance called P-glycoprotein which binds to the
chemotherapeutic agents within the cells and participates in the pump process. Calcium channel
blocking agents, frequently used to treat cardiovascular disease, bind to P-glycoprotein and inhibit the
MDR pump. The calcium channel blocking agent verapamil has been used with vinca alkaloids to
reverse MDR in patients who have become resistant to vincristine or vinblastine, but this approach
to modulating MDR s still under clinical investigation.

When large numbers of cells are destroyed by chemotherapy, materials from these cells must be
cleared from the body. Uric acid, the chemical substance usually associated with gout, is produced
as the cellular materials are dissolved by tissue enzymes and made ready for excretion by the kidneys.
High plasma concentrations of uric acid may cause kidney damage (uric acid nephropathy) as the uric
acid is filtered into the urine. This can be prevented in many patients by-allopurinol, an oral
medication that prevents the formation of uric acid by inhibiting the enzyme xanthine oxidase.
Administration of allopurinol is particularly important in the treatment of hematologic malignancies

(leukemia and lymphoma) because treatment of these tumors is most often associated with high levels
of uric acid.
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Radiosensitizers and Radioprotectants

In some instances, as with chemotherapy, the effects of radiotherapy may be modulated by agents
which have no antitumor activity themselves. Radiosensitizing drugs augment the cytotoxicity of
radiotherapy, and radioprotective agents diminish damage to normal, non-cancerous tissues. Many
antineoplastic drugs, including the anthracyclines, 5-fluorouracil, and methotrexate, can enhance the
cell killing effects of radiation; this is the basis for many combined-modality regimens. Other agents

have been specifically synthesized as chemical modifiers of radiation effects and are under study in
clinical trials.

The energy from therapeutic radiation ejects electrons from molecules in the target tissues. These
electrons interact with other molecules in the cell to form free radicals which are unstable and highly
reactive. DNA damage resulting from free radical formation contributes to cell injury and death.
Thus any process which increases the DNA damage associated with free radical formation or inhibits
damage repair results in radiosensitization.

Radiosensitizers are difficult to classify because they often have more than one mechanism of
action. BUdR (Bromodeoxyuridine), an agent that is similar to the DNA precursor thymidine, is
under study for brain tumors. Agents with electron affinity, such as metronidazole and misonidazole,
are also in clinical investigation as radiosensitizers. Other agents in preclinical-and clinical studies
include SR 2508, Ro 03-8799, RSU 1069, and L-BSO.

Drugs or processes which interfere with free radical formation or facilitate repair of cellular
damage result in radioprotection. WR-2721 is an interesting investigational new agent in this
category because it appears to have activity not only as a radioprotectant but also in prevention of
nephrotoxicity and neurotoxicity associated with cisplatin therapy.

Growth Factors

Suppression of blood cell production by the bone marrow and the resulting cytopenia is the side
effect which most often limits the dose of chemotherapy that a patient can receive or necesitates a
reduction in standard doses of chemotherapy. This is an important consideration because, for many
cancers, tumor response to treatment depends on the amount of drug administered over a course of
therapy (dose intensity).

Research studies of blood formation in bone marrow cultures have identified substances (or
growth factors) which regulate blood cell growth and development. For example, GM-CSF is a
colony stimulating factor (CSF) which promotes growth and development of clusters or "colonies" of
blood cells which will become granulocytes and macrophages. G-CSF is a growth factor which acts
at a later step in myeloid development and stimulates colonies which will produce predominantly
granulocytes. Erythropoietin stimulates the production of red blood cells.

Recombinant DNA technology has allowed 