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ARTICLE DETAILS ABSTRACT

Research Paper So, the job of clinical pharmacist is to provide support medical plans

and solutions to manage and limit the cytotoxic effects of
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&=y & vomiting. Appetite changes, constipation, diarrhoea. Mouth, tongue,

and throat problems such as sores and swallowing difficulty, as well as
improving cancer patients' quality of life, could considerably lower the

death rate from these cancers.

INTRODUCTION:

The National Cancer Institute estimates that over 40% of men and women will be diagnosed with some
kind of cancer during their lives. A study of physicians, nurses, and physician assistants predicted a
shortfall of qualified oncology and haematology practitioners in 2020. The job of a professional
oncology pharmacist has also emerged as part of the interdisciplinary team that provides care to cancer
patients. According to the extant literature, the duty of an oncology clinical pharmacist is primarily to
identify, prevent, and manage any medication-related problems, such as drug selection, dosage,
interactions, administration method, and adverse effects. Oncology pharmacists require particular
knowledge, hence the subject has evolved into a separate pharmaceutical specialty with it. Currently,
more than 1600 board-certified oncology pharmacists operate at various levels of cancer patient care
around the world. ASHP-accredited cancer pharmacy residency programs can significantly enhance the

knowledge, abilities, and practice of oncology pharmacists. It has been claimed that the oncology

Page | 750



‘EJ? The Academic Volume 2 | Issue 7 | July 2024

clinical pharmacist plays an important role in cancer patient care by enhancing medication utilization,
particularly chemotherapy and other high-risk medications. As part of a multidisciplinary team, clinical
pharmacists play an important role in ensuring safe, effective, and cost-efficient medication therapy for
cancer patients. hypersensitivity reactions, epidermal growth factors, skin toxicities, vascular endothelial
growth factor and secondary hypertension, among other possible future roles reported by clinical
pharmacist in the department . They can also serve as investigators in a number of research trials looking
at the usage of pharmaceuticals in the treatment of cancer patients. According to current research,
oncology clinical pharmacists are highly effective at improving medication usage and play a promising
role in offering clinically essential medication use treatments. To guarantee that care plans are
implemented effectively, oncology pharmacies could be established as part of research studies and
integrated into disease management programs. Historically, general pharmacists have focused primarily
on the operational role of dispensing accurate and safe medications; however, as cancer treatment
becomes more complex and the population ages, the oncology drugs market is showing an increased
need for more specialised knowledgeable health care practitioners.

Serious adverse effects:

Cytotoxic medicines primarily target quickly synthesized Cancers, particularly big tumors,

exhibit fractions (fewer cells in division phase) , anticancer can effects GIT produce NVD, alopecia ,
anemia , bone marrow damage which called myelosuppression, mucositis , gonadal dysfunction ,
teratogenicity, neuropathy , hepatotoxicity, nephrotoxicity, cardio toxicity cystitis and secondary cancer
too and this can lead to death .

1. Bone marrow depression

Drugs causing Drugs causing aplastic | Drugs causing bone
thrombocytopenia anemia marrow depression
Dacarbazine Cisplatin Carboplatin
Carboplatin Docetaxel Vinblastine
S-flurouracil Altretamine Doxorubicin
Lomustine Topotecan Melphalan

Mitomycin Paclitaxel Paclitaxel
Thiotepa Cytarabine Cyclophosphamide

2. Toxicity of lymph reticular system:
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Lymphocytopenia and lymphocyte function inhibition reduce both cell-mediated and human oral
immunity. Due to bone marrow depression, toxicity to the lymph reticular system, and epithelial surface
injury, the host's defense systems (both specific and generic) are broken down, increasing susceptibility
to all infections. Opportunistic infections caused by low-pathogenic organisms are particularly
important. Anticancer medication can lead to infections with fungi (e.g. Candida), viruses (e.g. Herpes
zoster, cytomegalic virus), fungus Pneumocystis jiroveci, and toxoplasma.

3. Gastrointestinal toxicity:

Diarrhea, mucositis, mucosa shedding, and hemorrhages . Drugs responsible for gastrointestinal toxicity

are Constipation can be a major issue for caused discomfort

Drugs causing diarrhea / mucositis

Bleomycin

Methotrexate

Paclitaxel

Irinotecan

Nitrosourea

Nausea and vomiting are comment when we use chemotherapy, This is due to direct stimulation of

chemoreceptor trigger zone (CTZ) The emetogenic potential of cytotoxic drugs given below:

Mild Moderate High
Hydroxyurea Cytarabine Mustine
6-Thioguanine Carboplatin Cisplatin
Fluorouracil Procarbazine Cyclophosphamide
Busulfan Vinblastine Actinomycin D
Bleomycin Doxorubicin Dacarbazine
Chlorambucil Daunorubicin Lomustine

4. Oral toxicity:
vulnerable to cytotoxic medicines due to rapid epithelial cell turnover. Stomatitis is a common
complication associated with anticancer therapy. Cytotoxic treatment decreases salivary flow, lowers

amylase and IgA levels, and increases opportunistic infections.
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Drugs causing stomatitis

Methotrexate

Irinotecan

Cytarabine

5- Flurouracil

Vincristine

Vinblastine

Etoposide

5. Hair follicle toxicity:

Chemotherapy-induced alopecia (CIA), a mucocutaneous side effect of cancer therapy, is frequently
regarded by patients as the most emotionally wunpleasant component of treatment.
The CIA prominently announces the sickness state, which reduces quality of life for those who are
already dealing with the physical and mental consequences of cancer. Currently, CIA is one of the most
significant unmet challenges in cancer management, as preventative therapeutic options are limited.

Drugs that cause hair follicle poisoning

Drugs causing hair follicle toxicity

Daunorubicin

Doxorubicin

Methotrexate

Ifosfamide

Cyclophosphamide

Vincristine

6. Renal toxicity:

Abnormal renal function has a significant impact on the clinical care of cancer patients.
While the tumor may induce renal impairment on its own, chemotherapeutic treatment may worsen it.
Many chemotherapeutic drugs are processed and eliminated through the kidneys, hence their usage may
pose a significant risk for the development of renal abnormalities. Furthermore, when renal impairment
is evident prior to chemotherapy treatment, several medicines require dose changes or are not

recommended. Careful monitoring of renal function during chemotherapy is thus required.
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Drugs causing renal toxicity

Cisplatin

Ifosfamide

Mitomycin

Plicamycin

Streptozotocin

7.Pulmonary toxicity:
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Antineoplastic drug-induced pulmonary toxicity is becoming more widely known, and the number of

medications suspected of causing it is continuously increasing. Initially, patients may exhibit malaise,

fever, and respiratory symptoms.

Drugs causing Acute Drugs causing Drugs causing
pneumonitis Hypersensitivity Non cardiogenic pulmonary
pneumonitis edema

Bleomycin Bleomycin Mitomycin

Methotrexate Methotrexate Methotrexate
Mitomycin Procarbazine Cyclophosphamide

Procarbazine Azathioprine Cytarabine
Carmustine

*Drugs causing Pulmonary fibrosis....( Bleomycin )

8.Cardiac toxicity:

Cytotoxic and targeted medicines used to treat cancer, such as traditional chemotherapeutic agents,

monoclonal antibodies that target tyrosine kinase receptors, small molecule tyrosine kinase inhibitors,

and even antiangiogenic medications, all have an effect on the cardiovascular system. Combination

medicines frequently increase cardiac toxicity. prevalent cardiac toxicity associated with chemotherapy

, pericarditis, arrhythmias, ECG abnormalities, and angina are less common.

Drugs causing Left

Ventricular dysfunction

Drugs causing

Cardiac ischemia

Drugs causing

QT prolongation

Doxorubicin Capecitabine Arsenic trioxide
Paclitaxel Docetaxel Paclitaxel
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Docetaxel

Fluorouracil

Idarubicin

Epirubicin

9. Nervous system toxicity:

Anticancer medications cause toxic effects on the central nervous system via a variety of pathways,

resulting in reversible or irreversible neurologic impairment. To guarantee patient safety, it's important to

be aware of neurotoxic side effects due to limited therapy options. Discontinuing chemotherapy is the

only way to prevent future CNS damage.

Drugs causing

Drugs causing

Drugs causing

Drugs causing

encephalopathy Seizures Aseptic meningitis Cerebral
infarctions
Methotrexate Methotrexate Methotrexate Methotrexate
Cis-platinum Etoposide Cytosinarabinoside Cyclosporine
5-fluorouracil Vincristine Platinum
derivatives
Procarbazine Dacarbazine
Etoposide Cyclosporine

10. Ocular toxicity:

Ophthalmic problems caused by cytotoxic chemotherapy are frequently underestimated and
underreported due to the focus given to other life-threatening illnesses. The use of more harsh regimens,

novel drugs, and combination chemotherapies has resulted in a large increase in documented

occurrences of chemotherapy-induced ocular adverse effects.

Drugs causing Drugs causing Drugs causing
Blurred vision Photophobia Cataract
Cisplatin 5-Florouracil Tamoxifen
Cyclophosphamide Methotrexate Anastrazole
Methotrexate Fludarabine Busulfan
Imatinib Cytosine
Tamoxifen Arabinoside
Mitomycin-C Pentostatin
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Drugs causing Drugs causing Keratitis | Drugs causing
Optic neuropathy Conjunctivitis
Cisplatin 5-Florouracil Oxaliplatin
Carboplatin Chlorambucil Cyclophospha
mide
Methotrexate Erlotinib Methotrexate
Paclitaxel Capecitabine 5-Florouracil
Vincristine Cetuximab Docetaxel
11. Skin toxicity:
The dermatological complications of cancer chemotherapy have become an increasingly

significant subject in  the management of cancer patients as the development of new

antineoplastic =~ drugs has  continued to add to the arsenal of oncological treatment.

Hyperpigmentation is a common cutaneous toxicity. Urticaria is the second most common
Chemotherapy induced adverse drug reaction. Pruritus and other hypersensitivity reaction are also

noticed in patients undergoing cancer chemotherapy.

Drugs causing nail Drugs causing Drugs causing
changes hyperpigmentation hypersensitivity.
Bleomycin Bleomycin Docetaxel
Cyclophosphamide Cyclophosphamide Cyclophosphamide
Doxorubicin Busulfan Carboplatin
5-Flurouracil Carmustine Cytarabine
Hydroxyurea Dactinomycin Doxorubicin
Paclitaxel Methotrexate L-asparginase

12.Hepatic toxicity:
Collateral injury to the liver during cancer treatment is not uncommon. Hepatotoxicity from
chemotherapy happens frequently in an unpredictable or idiosyncratic manner, and previous liver

Dr. Satish Kumar Sharma & Yassir Abubakar Fikak Page | 756



t’qg@ The Academic Volume 2 | Issue 7 | July 2024
disease enhances the risk. The pattern of presentation might range from inflammatory hepatitis to
cholestasis, steatosis, and finally a vascular manifestation as hepatic veno-occlusive disease. The
severity ranges from asymptomatic elevated liver function tests, acute liver failure, to gradual fibrosis

ending in end-stage liver disease.

Drugs causing hepatotoxicity

Cyclophosphamide

5-Flurouracil

6-Mercaptopurine

Methotrexate

13.Local toxicity:

Extravasation is an acute reaction caused by the release a medication into subcutaneous tissues.
especially vulnerable to drug extravasation because to numerous punctures, phlebitis, lymphedema from
previous surgery, and overall debilitation. Vesicant medications cause tissue necrosis or sloughing, while

irritant drugs . These substances cause the release of free radicals, which are harmful to the tissues.

drugs causing extravasations

Doxorubicin

Dacarbazine

Mitomycin

Mechlorethamine

Carmustine

Vinblastine

Paclitaxel

14. Carcinogenicity:

Chemotherapy is far more potent in inducing secondary leukemia , Many of the chemicals used in
cancer treatment are known carcinogens. Studies have linked alkylating chemicals to leukemia and
cyclophosphamide to bladder cancer. The risk of leukemia increases 5-10 years after the start of
chemotherapy and gradually diminishes when it ends. Other tumors observed with increased incidence

are non-Hodgkin's lymphoma and lung cancer.
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Metabolic abnormalities:

The acute tumor lysis syndrome (ATLS) is characterized by the rapid development of
hyperuricemia (i.e. high level of uric acid in the blood), hyperkalemia (i.e. high level of potassium
in the blood), hyperphosphatemia (i.e. high level of phosphate in the blood), and acute renal failure ,
The majority of ATLS cases are due to hematologic malignancies. Controlling hyperuricemia and
achieving a high urine flow are the cornerstones of prevention. At some point throughout their cancer
treatment, 10% to 20% of people develop hypercalcemia. The most prevalent electrolyte anomaly in
cancer patients is hyponatremia, which is characterized by an increase in total body salt and water
content and manifests as edema and/or ascites. Patients who receive cisplatin may develop hyponatremia

due to salt loss.

Teratogenicity:

Almost all cytotoxic medications administered to pregnant women severely harm the developing baby,
resulting in abortion, fetal death, and teratogenesis.Almost all chemotherapeutic drugs cause teratogenic
effects in animals. For some medications, only experimental data are available. Women who have been
diagnosed with cancer during their childbearing years should be made aware of the hazards connected

with using cancer chemotherapy while pregnant.

Conclusion

Advances in chemotherapy have clearly demonstrated that anticancer medications can cure cancer when
combined with other treatment choices such as radiation therapy and surgical therapy. The fundamental
barrier to chemotherapy's therapeutic success has been its toxicity to the body's natural tissues. Acute
toxicity is most prevalent in tissues that reproduce rapidly, such as bone marrow, oral mucosal lining,
gastrointestinal system, and hair follicles. In addition, anticancer medicines may cause persistent and
cumulative toxicities. It covers hazards associated with the management of cytotoxic medications and
their interactions with other drugs. These toxicity to patients has an impact on their overall quality of
life. This study outlines the severe side effects of anticancer medications and common antineoplastic
agents that cause them.

Summary

Dr. Satish Kumar Sharma & Yassir Abubakar Fikak Page | 758



6? The Academic Volume 2 | Issue 7 | July 2024

In summary the anticancer side effects are a significant concern for cancer patients undergoing
treatment. These side effects can impact various parts of the body and manifest in a range of symptoms,
affecting the patient's quality of life and overall well-being. Healthcare providers must be aware of the
potential side effects of anticancer treatments and work closely with patients to manage and alleviate

these symptoms to improve outcomes and ensure a successful treatment experience.

Certain Chemotoxicities

isplatin and “arboplatin
o ototoxicity
e nephrotoxicity

Vincristine

e peripheral neuropathy

Bleomycin and Busulfan
‘ V e pulmonary fibrosis

Trastuzumab and Doxorubicin

e cardiotoxicity

Cyclophosphamide

e hemorrhagic cystitis

Methotrexate, 5-FU, and 6-MP

m e myelosuppression

© Lineage Moises Dominguez
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