
 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 2, Issue 5, pp: 827-838         www.ijaem.net                 ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0205827838     | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal   Page 827 

A Review on Antineoplastic Agent 
 

Sharma Anupam* Ankalgi Amar Deep, Devi Arti, Ashawat Mahindra 

Singh  
Department of pa&qa of laureate institute of pharmacy kathog jawala ji 

Corresponding author: Sharma Anupam 

 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 30-08-2020                                                                           Date of Acceptance: 12-09-2020 

-------------------------------------------------------------------------------------------------------------------------------------- 
 

ABSTRACT: - Antineoplastic agents are used to 

prevent, inhibit or halt the development of a 

neoplasm (a tumor). Cancer is a diseases 

characterized by uncontrolled multiplication and 

spread of abnormal forms of the body’s own cells. 

Most drugs on the market are designed to kill only 

a specific type of bacteria or virus, but 

antineoplastic drugs have to target a wide range of 

cells over sometimes multiple body systems. As a 

result, anti cancer drugs often harm healthy cells in 

an attempt to kill the cancer cells. Cancer or 

neoplastic disease is a genomic disorder of the 

body’s own cells which start to proliferate and 

metastasize in an uncontrolled fashion that is 

ultimately detrimental to the individual. 

Antineoplastic agents are used in conjunction with 

surgery and radiopathy to restrain that growth with 

curative or palliative intention. The different 

classifications have different mechanism of action 

and their adverse effect. The primary objective of 

antineoplastic agents is to eliminate the cancer cells 

without affecting normal tissues. 

Keywords: - Anticancer drugs, Mechanism of 

Action, Chemotherapy, ADR 

 

I. INTRODUCTION: - 
Antineoplastic agents are the drugs used 

for the treatment of cancer. Cancer or neoplasm 

(Greek neo = new); plasm = formation) refers to a 

group of diseases caused by a several agents viz. 

chemical compound, radiant energy. The primary 

objective of antineoplastic agents is to eliminate the 

cancer cells without affecting normal tissues.  In 

reality, all the cytotoxic drugs impact normal 

tissues as well as malignancies –aim for a favorable 

therapeutic index (aka therapeutic ratio). Cancer is 

characterized by an abnormal and uncontrolled 

division of cells exhibiting varying degrees of 

malignancy which produced tumors and invade 

adjacent normal tissue. 
(1)

 Often cancer cells 

separate themselves from the primary tumors and 

carried by the lymphatic system, reach distant sites 

of the organism, where they divide and form 

secondary tumors (metastasis).Not all the tumors 

are malignant; benign tumors do not attack 

neighboring tissues and do not spread all  through 

the body. The main characteristics of malignant 

tumors are, therefore, 

(a)  Autonomous growth, incentive to the normal 

control mechanism that limits cell growth and 

division in differentiated tissues and 

(b) Invasiveness of adjacent capillaries and lymph 

channels. 

 

Types of Tumors:- 

 Not all tumors are malignant; tumors can be 

benign or malignant. 

 Benign tumors are not cancerous. They can 

frequently be evacuated, and, in most cases, 

they don’t return. Cells in benign tumors don’t 

spread to different parts of body. 

 Malignant tumors are cancerous. Cells in 

these tumors can attack nearby tissues and 

spread to different pieces of the body. The 

spread of malignancy from one parts of body 

to another is called metastasis. 

 

Types of Cancer:- 

Categorized based on the functions/locations of the 

cells from which they originate: 
(2), (3) 

1. Carcinoma – skin or in tissues that line or 

spread inner organs. e.g., epithelial cells. 80-90 % 

revealed cases are carcinomas. 

2. Sarcoma – bone, cartilage, fat, muscle, blood 

vessels,or other connective or supportive tissue. 

3. Leukemia – White blood cells and their 

precursor cells such as the bonemarrow cells, 

causes large numbers of abnormal blood cells to be 

produced and enter the blood. 

4. Lymphoma – cells of the immune system that 

affect lymphatic system. 

5. Myeloma – B-cells that produce antibodies – 

spreads through lymphatic system. 
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6. Central nervous system cancers – cancers that 

begin in the tissues of the brain and spinal cord. 

 

Cancer Therapeutic Modalities (classical) 
 

1. Surgery                         1/3 of patients without 

metastasis 

                                            Respond to surgery and 

radiation 

2. Radiation               If diagnosed at early 

stage, 

                                         Close to 50% cancer 

could be cured. 

3. Chemotherapy      50% patients will undergo 

chemotherapy 

                                    to remove micro metastasis. 

However, chemotherapy 

                                    is able to cure just around 

10-15%of all cancer patients. 
(7), (8), (10) 

 

Two major classes of Antineoplastic agent 

 

Cell Cycle 

Specific 

(CCS)Agent 

 

Cell Cycle Non –

Specific 

(CCNS)Agents 

 

 Plant 

alkaloids and 

Antimetabolites 

 

 Alkylating 

agents and some 

natural products 

 

 Plant 

alkaloid G2-M 

phase 

 DNA 

synthesis 

inhibitors(S-

phase) 

 

 Any phase of 

the cell cycle. 

 Cross linking 

and gene silencing 

 

 Only 

proliferating cells 

are killed. 

 

 Both 

proliferating and non-

proliferating cells are 

killed. 

 

 Schedule 

dependent 

 (duration 

and timing rather 

than dose) 

 

 Dose 

dependent 

(total dose rather than 

schedule) 

 

Drugs Based on Cell Cycle 

 CCNS:Nitrogenmustard, yclophosphamide, 

Chlorambucil,Carmustine,dacarbazine, 

busulfan,L-

asparginase,cisplatin,procarbazine,and 

actinomycin D 

 CCS: 

 
 

Cell Cycle Phases 

 
• G1 phase (gap 1): Cell develops in size and 

prepares to copy its DNA in response to various 

growth factors  

• S phase (synthesis): Replication of DNA, 

duplicating of the chromosome. 
(6), (43) 

• G2 phase (gap 2): Ready for cell division. Check 

repeated DNA and fix harmed copies. 

• M phase (mitosis): Formation of the mitotic 

spindle, and partition into two individual cells (cell 

division). 

 

New types of cancer treatment 

Hormonal Treatments:-These medication are 

intended to prevent malignant growth cell 

development by keeping the cells from accepting 

signals essential for their continued growth and 
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division.e.g; Breast cancer –tamoxifen after surgery 

and radiation. 
(5) 

Specific Inhibitors:-Drug targeting specific 

proteins and processes that are limited primarily to 

cancer cells or that are much more prevalent in 

cancer cells. 

Antibodies:-The antibodies are used in the 

treatment of cancer have been manufactured for use 

as a drug. e.g.; Herceptin, avastin. 

Biological Response Modifiers:-The use of 

natural occurring, normal proteins to stimulate the 

body’s own defenses against cancer.e.g; 

Abciximab, Rituximab 

Vaccines:-Stimulate the body’s defenses against 

cancer. Vaccines usually contain proteins found on 

or delivered by diseases cells. By administering 

these proteins, the treatment means to expand the 

reaction of the body against the malignancy cells. 

 

Diagnosis of Cancer:- 

Biopsy:-involves historical examination by a 

pathologist of a piece of tissue.
 (4) 

 

Imaging techniques:- 

 CT scan 

 MRI 

Laboratory test:- 

Tumor markers (produced by cancer) 

Example: 

 CA15-3                  Breast cancer. 

 CA19-9                    Gastrointestinal tumors. 

 CA-125                   Ovarian cancers 

 PSA                         Prostate cancers. 

 

Risk Factors of cancer: 

Tobacco 

Sunlight 

Ionization radiation 

Chemicals and other substances 

Certain hormones 

Family history of cancer 

Alcohol 

 

The Goal of Cancer Treatments:- 

 Curative 

 Total irradication of cancer cells 

 Curable cancers include testicular tumors 

,Wills tumor 

 Palliative 
 Alleviation of symptoms 

 Avoidance of life-threatening toxicity 

 Increased survival and improved quality of life 

 Adjuvant therapy 
 Attempt to eradicate microscopic cancer after 

surgery 

 e.g. breast cancer &colorectal cancer 

 

Cancer Chemotherapy (Background) 
 

A. The majority of the continuous advancement 

using antineoplastic treatment relies upon: 

1. Advancement of new combination treatment of 

utilizing existing medications.  

2. Better understanding of the mechanism of 

antitumor activity. 

3. Development of chemotherapeutic approaches to 

destroying micro metastases. 

4. Understanding the molecular component 

concerning the commencement of tumor 

development and metastasis. 

5.  Recognition of the heterogeneity of tumors.
 (20), 

(21) 

B. Recently developed principles which have 

helped guide the treatment of neoplastic diseases 

1. A single clonogenic cell can create enough 

progeny to murder the host. 

2. Unless few malignant cells are present, host 

immune mechanisms do not play a significant role 

in therapy of neoplastic diseases. 

3. A given treatment brings about decimation of a 

consistent rate instead of a constant number of 

cells; in this way cell kill follows first order 

kinetics. 

C. Maligancies which respond favorably to 

chemotherapy: 

1. Choriocarcinoma, 

2. Acute leukemia, 

3. Hodgkin’s disease, 

4. Burkitt’s lymphoma, 

5. Wilms tumor, 

6. Testicular carcinoma, 

7. Ewing’s sarcoma, 

8. Retinoblastoma in children, 

9. Diffuse histiocytic lymphoma 

10. Rhabdomyosarcoma 

D. Antineoplastic medications are most effective 

against rapidly dividing tumor cells. 
(24), (25) 

E. The main objective of Antineoplastic Agents is 

to eliminate the cancer cells without influencing 

normal tissues (the idea of differential 

sensitivity).In reality; every single cytotoxic 

medication influence normal tissues as well as 

malignancies-aim for a favorable therapeutic index. 

Therapeutic index =    LD50 /ED50 

A therapeutic index is the lethal portion of a 

medication for 50% of the population (LD50) 

Divided by the minimum viable dose for 50%of the 

population (ED50) 

F. The effect of tumor burden, scheduling, dosing, 

and initiation /duration of treatment on patient 

survival. 
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G. Goals of cancer chemotherapy 

1. Selectively destroy cancer cells 

2. Minimize toxicity to normal cells 
(12), (13) 

 

H. Adverse effects of chemotherapeutic drugs 

(Table -1)
 (19) 

1. Individual drugs have “signature” adverse effects 

2. Common shared adverse effects 

 

TABLE 1 :- Therapeutic Uses and Adverse 

Effects of Selected Drugs Used in Cancer 

Chemotherapy 

Drug Use: 

Type(s) of 

Cancer 

Important 

Adverse 

Effect(s) 

Aminoglut

ethimide 

Breast, 

prostate 

Adrenal 

suppression, 

dizziness, 

rash 

 

Anastrozol

e 

Breast Hot flashes 

Bleomycin Testicular, 

ovarian, 

cervical, 

thyroid 

Pulmonary 

fibrosis; very 

little bone 

marrow 

toxicity 

Busulfan CML, 

polycythemi

a vera 

Interstitial 

pulmonary 

fibrosis 

Carmustin

e/lomustin

e 

Brain Leukopenia, 

thrombocytop

enia, 

hepatotoxicit

y 

Cisplatin Head and 

neck, lung, 

testicular, 

cervical, 

Ototoxicity, 

severe 

nephrotoxicit

y, mild bone 

thyroid, 

Ovarian 

marrow 

suppression 

Cyclophos

phamide 

Leukemias/l

ymphomas 

Hemorrhagic 

cystitis, 

alopecia 

Cytarabine Leukemias Bone marrow 

suppression, 

CNS toxicity, 

immunosuppr

ession 

Dactinom

ycin 

Wilms’ 

tumor 

Hepatotoxicit

y 

Daunorubi

cin/doxoru

bicin 

Acute 

leukemia, 

Hodgkin’s 

disease, 

breast and 

lung 

Cardiomyopa

thy 

(daunorubicin

) 

Etoposide Lung, 

testicular 

Bone marrow 

suppression 

Imatinib CML, 

gastrointesti

nal stromal 

tumors 

Fluid 

retention 

Irinotecan Colon Bone marrow 

suppression 

Leuprolide Prostate, 

breast 

Hot flashes 

Melphalan Multiple 

myeloma 

Bone marrow 

suppression 

6-

Mercaptop

urine 

Leukemias Bone marrow 

suppression 

Methotrex

ate 

Wilms’ 

tumor, 

choriocarcin

oma, 

leukemias 

Bone marrow 

suppression, 

oral and GI 

tract 

ulceration, 

diarrhea, 

Hepatotoxicit

y 

Paclitaxel Breast, 

ovarian 

Bone marrow 

suppression 

Procarbazi

ne 

Hodgkin’s 

disease 

Secondary 

malignancies, 

teratogenic 

Tamoxifen Breast Hot flashes 

Trastuzum

ab 

Breast Fever and 

chills 

Vinblastin

e 

Lymphomas Bone marrow 

suppression 

Vincristin

e 

Acute 

lymphocytic 

leukemia 

Neurotoxicity

/peripheral 

neuropathy, 

low bone 
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marrow 

suppression 

 

 
 

Mechanism of Action of Antineoplastic 

 
 

Alkylating Agent:- 

Mechanism of Action 
 

 Nitrogen mustards restrain cell proliferation by 

binding irreversibly with the nucleic acid 

(DNA).The specific type of chemical holding 

included is alkylation.
 (44), (45)

 

 After alkylation, DNA is unable to duplicate 

and accordingly can no longer synthesize 

proteins and other fundamental cell 

metabolites. 

 Consequently, cell reproduction is inhibited 

and the cell eventually dies from the inability 

to maintain its metabolic functions. 
(31)

 

 

Classification of alkylating agent 

 Bis Chloroethyl Amine: 

      Cyclophosphamide, Chlotmethine, 

Chlorambucil, Sarcolysine 

 Nitrosoureas: Carmustine, Lomustine 

 Ethyeneammonium or Aziridines:Thiotepa, 

triethylene melamine 

 Alkysulfonates:Busulfan 

 

Resistance of Alkylating Agents:- 

Resistance to alkylating agents has several causes: 

 Membrane transport may be decreased. 

 The medication may be bound by 

glutathione(GSH) by means of  GSH-S-

transferase or metallothioneins in the 

cytoplasm and inactivated 

 The medication may be metabolized to 

inactive species. 

Adverse Effects of Alkylating Agents:- 

 Myelosuppression is the dose –limiting 

adverse unfavorable impact for alkylating 

agents. 

 Nausea and vomiting are basic as are 

teratogenesis and gonadal atrophy, in spite of 

the fact that in the last cases these are variable, 

according to the drug, its schedule, and route 

of administration. 

 Treatment likewise conveys a significant 

danger of leukemogenesis and carcinogenesis. 

Cyclophosphamide 

 It is a prodrug and is activated by the P-450 

enzymes to its active form phosphoamide 

mustard 

 The active medication alkylates nucleophilic 

groups on DNA bases. Especially at the N-7 

position of guanine 

 This leads to cross linking of bases,abnormal 

base pairing  and DNA strand breakage 

Indication:- 

 It is used in the treatment of chronic 

lymphocytic leukemia, non-Hodgkin’s 

lymphomas, breast and ovarian cancer, and a 

variety of other cancers. 

 It is also a potent immunosuppressant; it is 

used in the management of rheumatoid 

disorders and autoimmune nephritis. 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 2, Issue 5, pp: 827-838         www.ijaem.net                 ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0205827838     | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal   Page 832 

Adverse effect:- 

 Alopecia, nausea, vomiting, myleosuppression, 

and hemorrhagic cystitis. 

Nitrosoureas 

       Carmustine, Lomustine, Semustine 

Pharmacokinetics:- 

 Nitrosoureas are more lipophilic and arrive at 

cerebrospinal fluid concentrations that are 

about 30% of plasma concentrations. 

Indications:- 

 Because of their excellent CNS penetration, 

carmustine and lamustine have been used to 

treat brain tumors. 

 

Phenylalanine Nitrogen Mustard 

 Melphalan is nitrogen mustard that is primarily 

used to treat multiple myeloma (plasma cell 

myeloma), breast cancer, and ovarian cancer. 

Alkysulfonates 

Busulfan 

Indication:- 

 Busulfan is administered orally to treat cronic 

granulocytic leukemia and other 

myeloproliferative disorders. 

Adverse Effects:- 

 Busulfan produces adverse effects related to 

myelosuppression.It only occasionally 

produces nausea and vomiting. In high doses, 

it creates an uncommon however in some cases 

fatal pulmonary fibrosis,”busulfan lung”. 

Thiotepa 

 Thiotepa is changed over quickly by liver 

mixed function oxidases to its dynamic 

metabolite triethylenephosphoramide (TEPA); 

it is active in bladder diseases. 

Antimetabolites 

General characteristics:- 

 Antimetabolites are S phase –specific drugs 

that are structural analogues of essential 

metabolites and that interfere with DNA 

synthesis. 

 Myelosuppression is the dose-limiting toxicity 

for all drugs in this class. 

Classification of Antimetabolites 

 Folic acid Antagonists: Methotrexate 

 Purine Antagonists: 6 Mercapapurine 

 Pyrimidine Antagonists: 5Fluorouracil 

 

Folic Acid Antagonist 

Methotrexate (MTX) 

Mechanism of Action: 

 The stracture of MTX and folic acid are 

similar.MTX is actively transported into 

mammalian cells and inhibits dihydrofolate 

reductase, the enzyme that normally converts 

dietary folate to the tetrahydrofolate form 

required for thymidine and purine synthesis. 

Indication:- 

 The utilization of MTX in the treatment of 

choriocarinoma, a trophoblastic tumor, was 

main showing of curative chemotherapy. 

 It is particularly successful for treating acute 

lymphocytic leukemia and for treating the 

meningeal metastases of a wide scope of 

tumors. 

Adverse Effects:- 

 MTX is myelosuppressive, producing severe 

leucopenia, bone marrow aplasia,and 

thrombocytopenia. 

 This agent may produce severe gastrointestinal 

disturbances. 

 Renal toxicity may occure because of 

precipitation (crystalluria) of the 7-OH 

metabolite of MTX. 

 

Purine Antagonists 

6-Mercaptopurine:- 

The drugs are believed to act similarly to inhibit 

purine base synthesis, although their exact 

mechanism of action are still uncertain. 

Indication:- 

 Mercaptopurine is utilized basically for the 

maintenance of remission in patients with 

acute lymphocytic leukemia and is given in 

combination with MTX for this raason. 

Adverse Effect:- 

 Well tolerate. 

 Myelosuppression is generally mid with 

thioguanine.Long –term mercaptopurine use 

may cause hepatotoxicity. 

 

Pyrimidine Antagonists 

5-Fluorouracil (5-FU) 

Mechanism of Action:- 

 Flurouracil is an analogue of thymine in which 

the methyl group is replaced by a fluorine 

atom. It has two dynamic metabolites: 5-

FdUMP and 5-FdUTP .5-FdUMP inhibits 

thymidylate synthetases and prvent the 

combination of thymidine, a significant 

stracture square of DNA.5-FdUTP is fused into 

RNA by RNA polymerase and interferes with 

RNA function. 
(48),(49)

 

Indication:- 

 Fluorouracil is only used to treat solid tumors, 

particularly breast, colorectal, and gastric 

tumors and squamous cell tumors of the head 

and neck. 

Adverse Effects:- 
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 Flurouracil may cause nausea and vomiting, 

myelosuppression, and oral and 

gastrointestinal ulceration. Nausea and 

vomiting are usually mild. 

 With fluorouracil, myelosuppression is 

progressively risky after bolus an injection, 

through mucosal harm is dose limiting with 

continuous infusions. 

 

Cytarabine:- 

Indication:- 

 Cytarabine has a restricted clinical range and is 

essentially utilized in the combination with 

daunorubicin or thioguanine for the treatment 

of intense non lymphocytic leukemia. 

Adverse Effects:- 

 High dose of cytarabine can damage the liver, 

heart, and other organs. 

Antibiotics 

 Anthracyclines: 

-Doxorubicine (Adriamycine) 

-Daunorubicine 

 Bleomycin 

 Dactinomycin 

 Mitomycin 

 

Doxorubicine &Daunorubicine 

 
 

ADR:- 

 Cardiac harmfulness (due to generation of free 

radicals) 

 Acute form:arrthymias,ECG changes , 

pericarditis,myocardities 

 Chronic form: Dilated cardiomyopathy, heart 

failure 

 ***Rx with dexrazoxane 

-This is an inhibitor of iron mediated free radical 

generation 

 Bone marrow depression ,Total alopecia 

 Radiation recall reaction 

 

 

 

Mitomycin C:- 
Mechanism:- 

 Mitomycin C is an antineoplastic antibiotic 

that alkylates DNA and consequently causes 

strand breakage and restraint of DNA 

synthesis. 

Indications:- 

 It is primarily used in the combination with 

vinvristine as salvage therapy for breast 

cancer.
(28)

 

Adverse Effects:- 

 Mitomycin produces delays and prolonged 

myelosuppression that specially influences 

platelets and leukocytes. 

 

Actinomycin D:-  

 Actinomycin D intercalates DNA and thereby 

prevents DNA transcription and messenger 

RNA synthesis.
(40),(41)

 

 The medicine is given interavenously, and its 

clinical use is restricted to the treatment of 

trophoblastic (gestational) tumors and the 

treatment of pediatric tumors, for example, 

Wilm’s tumors and Ewing’s sarcoma. 

 

Bleomycin:- 

Mechanism:- 

 The medication has its greatest impact on 

neoplastic cell in the G2phase of the cell 

replication cycle. Altough  bleomycin 

intercalates DNA;  the significant cytotoxicity 

is accepted to result from iron catalyzed free 

radical formation and DNA strand breakage.
(39)

 

Indication:- 

 It is helpful in Hodgkin’s and non-Hodgkin’s 

lymphomas, testicular cancer, and a few other 

solid tumors. 

Uses:- 

 Epidermoid causes of skin, oral cavity, 

genitourinary tract, esophagus 

 Testicular tumors 

 Hodgkins lymphoma 

Adverse Effects:- 

 Bleomycin delivers almost myelosuppression. 

The most genuine toxicities of bleomycin are 

pulmonary and mucocutaneous responses. 

 Hyper pigmentation 

 Spares bone marrow 

 

Anti-Cancer Plant Alkaloid 

Tubulin-Binding Agents 
(26), (27) 

Vinca Alkaloids:-The cellular movement of vinca 

alkaloids is the shirking of microtubules get 

together, making cell to catch in the late G2 stage 
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by preventing formation of mitotic fibers for 

nuclear and cell division 
(30) 

Vinblastine, vincristin, vindesine and vinorelbine 

are on the whole alkaloids got from the periwinkle 

plant (vinca rosea).
 

 Indications:- 

 Vinblastine is utilized in combination with 

bleomycin and Cisplatin for metastatic 

testicular tumors. 

 Vincristine is utilized in combination with 

prednisone to induce remission in childhood 

leukemia. 

 Vinorelbine is utilized to treat non-small-cell 

lung cancer and breast cancer. 

ADR:- 

 Severe neurotoxicity 

-Paresthesias 

-Loss of reflexes 

-Foot drop 

-Ataxia 

 

Paclitaxel &Docetaxel (Taxans) 

 These drugs act by meddling with mitotic 

spindle 

 They prevent microtubule disassembly into 

tubulin monomers. 

Therapeutic Uses:- 

Docetaxel and paclitaxel have become central 

components of regimens fortreating metastatic 

ovarian, breast, lungs, head and neck cancers. 

ADR:- 

 Neutropenia 

 Peripheral neuropathy 

 

Cisplatin:- 

Mechanism of Action :-
  (46), (47) 

Cisplatin binds to guanne in DNA and RNA, and 

the interaction is stabilized by hydrogen bonding. 

The molecular mechanism of action is unwinding 

and shortening of the DNA helix. 

Indications:- 

 Ciaplatin has efficacy against a wide range of 

neoplasms.It is given intravenously as a first-

line drug for testicular ovarian and bladder 

cancer,and it is also useful in the treatment of 

melanoma and a number  of other solid tumors. 

Adverse Effects:- 

 Cisplatin creates generally little 

myelosuppression but can cause extreme 

nausea, vomiting, and nephrotoxicity. 

 

Carboplatin 
Indication:- 

 Carboplatin has asimilar spectrum of activity, 

but it is approved only as a second-line drug 

for ovarian cancer. 

 

Miscellaneous agents:- 

 Asparaginase imatinib,interferons, monoclonal 

antibodies Asparaginase 

 L-Asparaginase catalyzes the deamination of 

asparagine to aspartic acid and ammonia salt. 

 L-Asparaginase is utilized in combination 

treatment  to treat childhood intense 

lymphocytic leukemia 

 Its mechanism of action is based on the fact 

that some neoplastic cells require an external 

source of asparagines because of their limited 

capacity to synthesize sufficient amount of that 

amino acid to support growth and function 

 L-Asparaginase hydrolyzes blood asparagines 

and thus, deprivesthe the tumor cells of this 

amino acid, which is needed for protein 

synthesis. 

ADR:- 

Acute pancreatitis 

 

Imatinib:- 

 Example of a drug, whose development was 

guided by knowledge of specific oncogene. 

 Used for the treatment of interminable myeloid 

leukemia 

 Act by inhibiting tyrosine kinase activity of the 

protein product of the Bcr-Abl oncogene. 

Treatment Protocols:- 

 Combination is more effective than 

monotherapy without increasing toxicity.
(29)

 

 Also decrease possibility of development of 

resistance. 

 Higher responsive rate due to both additive 

cytotoxic effects and non –overlapping host 

toxicities. 

 

Important drug combinations are: 

REGI

MEN 

CAN

CER 

DRUGS 

MOPP Hodg

kins 

Mechlorethamine,oncovin,p

rednisolone,procarbazine 

ABVD Hodg

kins 

Doxorubicin,bleomycin,vin

blastine,dacarbazine 

CMF Breast Cyclophosphamide, 

methotrexate,5-FU 

CAF Breast Cyclophosphamide, 

doxorubicine,5-FU 

 ALL Vincristine,prednisolone,asp

argine,daunorubicin 

 AML Cytarabine,methotrexate 

 CML Hydroxyurea,interferon 
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 Wilm

s 

Actinomycin,vincristine,dox

orubicin 

 

Principles of administering antineoplastic agents 

Occupational health and safety guidelines, and 

local policy and procedures must be adhered to 

throughout the administration process.
 (11), (14) ,(17)

 

Antineoplastic agents can be administered via 

various routes including: 
 

             

             

Intravenous 

 Peripheral venous 

access 

          Central venous 

access 

         percutaneous lines 

        peripherally inserted 

central catheters (PICC) 

        implantable devices 

(Port-a-caths) 

       Tunnelled venous 

access devices (Hickman 

catheter). 

                    

                  

Oral 

 Enables shorter 

treatment time, more 

noteworthy autonomy of 

the individual and 

improved tolerability. 

Disadvantages are that the 

individual is not checked 

as seriously, there is a 

danger of noncompliance, 

possibility of under- or 

over-dosing, and 

irregularity of absorption 

from the gastrointestinal 

tract. 

            

           

Intrathecal/ 

          

Intraventricular 

 Antineoplastic 

agents are controlled 

legitimately into the 

cerebrospinal fluid, as a 

rules as prophylaxis in 

leukaemia or lymphoma. 

            

         

Intraperitoneal  

 

 Direct 

administration of 

antineoplastic specialists 

into the peritoneal cavity 

        

          

Intrapleural 

 To treat malignant 

emission, complications 

various malignant growths, 

including lung, breast, 

prostate, gastrointestinal 

and ovarian. 

 

 

          
 Administration of 

antineoplastic agents 

Intravesical directly into the bladder to 

treat superficial cancer of 

the bladder. 

 

            Topical 
 Made up as 

ointments; normally used 

to treat sun cancers. 

 

     

Subcutaneous 

and 

intramuscular 

 Very not many 

antineoplastic agents may 

be administered by these 

routes as the medications 

are typically aggravating or 

might be a vesicant. 

 

Prevention / management of cancer 

chemotherapy induced ADR :- 
(22), (23) 

 Nausea and Vomiting: 5-HT 3 

antagonist(ondansetron) 

 Bone marrow 

suppression:Filgrastim,Sargromastim (colony 

stimulating factors) 

 MTX toxicity:Leucovorin 

 Cyclophosphamide toxicity:MESNA 

 Cisplatin toxicity:Amifostine 

 Anthracycline toxicity; Dexaroxazone 

 

II. CONCLUSION: 
Recent advancement in cancer treatments 

has dramatically altered the nature and progression 

of cancer .The main goal of antineoplastic agents is 

to eliminate the cancer cells without affecting 

normal tissues. 

Consequently more than 1 million 

Americans and in excess of 10 million individual 

worldwide are expected to be diagnosed with 

cancer, a disease commonly believed to be 

preventable. Only 5-10% of all cancer causes can 

be attributed to genetic defect, whereas the 

remaining 90-95% has their roots in the 

environment and lifestyle. The proof  demonstrate 

that all the anticancer –related deaths, just about 

25-30% are because of  tobacco, and numerous  as 

30-35% are connected to diet, about 15-20% are 

because of contaminations, and the  remainder of 

the rate are because of various part  like radiation, 

stress, physical activity, environmental pollutants 

etc. These drugs are completely effective for the 

treatment of cancer. 
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