
Antineoplastics Compiled: September 11, 2017

Table 1: New antineoplastics

Drug Mechanism of action Side effects

Kinase inhibitors

Imatinib (Gleevec),
Nilotinib,
Dasatinib

Inhibits the BCL-ABL chimeric tyrosine kinase onco-
protein encoded by the “Philadelphia chromosome”
t(9;22) and is effective in mylodysplasic and mylopro-
liferative dieseases such as chronic myeloid leukemia
and gastrointestinal stromal tumor. It is metabolized
primarily by hepatic CYP3A4

NVDHF; hematologic myelosup-
pression: anemia, neutropenia,
thrombocytopenia; GI; hepatic;
congestive heart failure; hyperten-
sion; and dermatologic.

Gefitinib (Iressa),
Erlotinib (Traceva)

Inhibits the EGFR tyrosine kinase coded by ERBB1
found in non-small cell lung cancers.

Hepatoxicity and pulmonary fibro-
sis.

Monoclonal antibodies

Trastuzumab
(Herceptin),
Pertuzumab

(Perjeta)

Trastuzumab acts against the Her2 receptor tyrosine
kinase, which is overexpressed in a subset of breast
cancers. Pertuzumab blocks dimerization of Her2
receptors.

NVD; cardiac dysfunction and con-
gestive heart failure; hypotension;
edema

Bevacizumab
(Avastin)

Acts against VEGRF to prevent angiogensis and tu-
mor vascularization. Used to treat macular degener-
ation, colorectal cancer, and diabetic retinopathy

NVDH; proteinuria; hypertension;
and thromboembolism

Ipilimumab
(Yervoy),

Nivolumab
(Opdivo),

Pembrolizumab

Act against receptors that suppress the T cell activa-
tion and against tumor receptors that negatively reg-
ulate immune response to tumor (e.g. programmed
death-1).

Neuropathyl; enterocolitis, hepati-
tis, and dermatitis; cytokine re-
lease syndrome; and infection after
myelosuppression.

Angiogenesis inhibitors

Thalidomide,
Lenalidomide

Inhibits bFGF, VEGF, down regulates production
of IL-1, IL-6, α-TNF, lessening cell adhesion, dis-
rupts anti-apoptotic Bcl-2 family; up regulates IL-
2, γ-INF, and NK activity; changes ubiquitin liages
specificity degrading transcription factors that stim-
ulate T cells and suppress B cells

Neurotoxic

Protease inhibitors

Bortezomib,
Carilzomib

Inhibit proteasome ultimately affecting cell cycle and
inducing unfolded protein response and apoptosis

Neurotoxic
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Table 2: Classical antineoplastics

Drug Mechanism of action Side effects

Purine synthesis inhibitors

Methotexate Analog of folic acid, which does not allow for purine
ring synthesis. It used for solid tumors: breast, head
& neck, ovary & bladder carcinomas. Typically give
at high doses to kill rapidly dividing cells followed by
rescue therapy.

Classical, renal, and hepatic toxic-
ity.

Mercaptopurine,
Thioguanine

Inhibit purine ring synthesis and purine interconver-
sion. Are incorporated into DNA where they disrupt
replication and transcription, ultimately causing cell
death.

Classical, myelosuppressoin, mild
GI, cholestatic jaundice. Genetic
deficiencies thiopurine methyltrans-
ferase make it more toxic

Pyrimidine synthesis inhibitors

Methotrexate Inhibits DHFR and one-carbon transfer required for
conversion of dUMP to dTMP.

Classical

5-flurouracil Inhibits thymadine synthesis thereby blocking con-
version of dTMP to dUMP, typically augmented with
by leukovorin. Used for many solid tumors: stomach,
colon, rectum, pancrease, head & neck, and breast.
Used topically for genital warts and precancerous
skin lesions.

Classical, bone marrow, GI, CNS,
and skin

DNA Polymerase inhibitor

Cytarabine Inhibit DNA polymerase by preventing chain elonga-
tion. Used in treatment of non-hodgkin’s lymphoma.

Classical, immunosuppression, neu-
rotoxic, cholestatic jaundice.

Mitotic inhibitors

Vinca alkaloids:
Vinblastin,
Vincristine,
Vindesine

Bind to tubulin causing dissolution of microtubules
and metaphase arrest. The excreted as unchanged
drugs in bile salts or as hepatic metabolites.

Classical; Vinblasine: bone barrow,
Vinvristine: neuromuscular; both
are neurotoxic.

Taxanes:
Paclitaxel,
Docetaxel

Bind to tubulin casing stabilization and mitotic
arrest. Used to treat leukemia, breast cancer,
melanoma, ovarian carcinoma. Eliminated through
urine. Resistance can arise from P-gp efflux.

Myelosuppression (neutropenia);
peripheral neuropathy, arrhythmias
conduction block

Steroid treatments

Danazol (adrogen),
flutamide

(antiandrogen),
estradiol

(estrogen),
tamoxifen &

raloxifene
(antiesgrogen),

Leuprolide (GnRH)

Antagonists for hormone dependent tumor growth
and proliferation. Glucocorticoids are used for their
action lymphatic tumors.

Immunosuppression, growth alter-
ation, hypercalcemia, feminization,
masculinization, cadiovascular dis-
ease.
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Aromatase
inhibitors:

Anastroazole,
Letrozole, Vorozole

Prevent conversion of androgens to estrogen by aro-
matase, which is useful in most often in ER+ breast
cancers especially in postmenopausal women.

Alkylating agents

Mechoroethamine From carbonium ion and bind covalently N,O,P or
S, in nucleic acid bases, proteins, or water

Classical; bone marrow depression,
alopecia, GI, immunosuppression.

Cyclophosphamide Activated to form reactive carbocations by hepatic
CYP450, given orally, bind to nucleic acids. Used
widely for solid and hematogenous tumors.

Classical; hemorrhagic cystitis

Platinum analogs

Cisplatin Cross-links DNA strands by exchanging Cl groups
of electrons in O, N, and P. Used in lung, breast,
bladder, testicular, GI, ovarian, and H&N cancers.

Nephrotoxic, NV, neuropathy, oto-
toxicity.
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