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Abstract---Background: Chemotherapeutic drugs are commonly 
associated with various harmful consequences which can remarkably 

reduce quality life of patient and lengthen the hospital admission. The 

objective of this study was to evaluate the frequency and its 

associated factors affecting cancer chemotherapy-related side effects 

in cancer patients. Methods: Patient case report form was used to 

gather information on the patient's demographics and adverse drug 
reactions (ADRSs) to chemotherapy medications. ADRs were analyzed 

for toxicity grade using National Cancer Institute Common 

Terminology NCI-CTCAE version 4.0. Causality Assessment and 

Predictability of ADRs were analyzed using World Health Organization' 

(WHO) Causality assessment scale and Council for International 
Organization of Medical Sciences (CIOMS) method respectively. 

Utilizing the chi square test and descriptive statistics, the relationship 

between the grade of ADRs and the patient's characteristics was 
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investigated. Results: A total of 120 patients were included in the 

study. Mean age of participant was 46.87 (SD-10.1). Majority (60%) 

participants were female. 81.7% of total patient received poly-
chemotherapy in their treatment modality. Total 412 numbers of 

ADRs were noted. The most frequent adverse drug reactions were 

observed to be nausea and vomiting (17.7%), neutropenia and 

alopecia. On NCI-CTCAE grading maximum number of ADR was 

assessed as “Grade 2” ADR (33%). Causality assessment shows 46% 

of ADRs were “Probable”. Up on Predictability assessment, majority 
(81%) of ADRs were “Predictable”. Significant association between sex 

and occurrence of “Grade 3& 4” toxicity was found. Conclusion: 

Incidence of chemotherapy induced side effects among cancer patients 

is high. Early detection and spontaneous reporting of ADRs and 

identifying their nature may support managing the problem and 
improve their quality of life. 

 

Keywords---chemotherapy, adverse drug reaction, NCI-CTCAE, 

causality. 

 

 
Introduction 

 

Cardiovascular disease is the world's biggest cause of mortality, with cancer 

coming in second(1). A study in 2016 says that 8.3 % death in India is due to the 

cancer disease, which is 112.8 % higher than a study of 1990. Additionally, 
India's crude cancer incidence rate increased by 28.2% from 634 per 100,000 in 

1990 to 812 per 100,000 in 2016. In terms of states, Kerala and Mizoram had the 

highest incidence rates of crude cancer, followed by Delhi, Haryana,Goa, 

Karnataka, Uttarakhand, Himachal Pradeshand Assam(2). Modernization and the 

adoption of unhealthy lifestyles, such as smoking, eating meals rich in fat and 

poor in fiber, are largely responsible for the increased prevalence of cancer in 
emerging nations (3). Cancers of the lung, breast, cervix, mouth, tongue and 

uterus are often reported cases in India (4). Treatment modalities of cancer 

depend on leading site as well as grading and staging of tumor and patient 

demographic profile. The principal goal is to provide utmost beneficial care and 

treatment at lowest risk by using chemotherapy, hormonal therapy, surgical 
method, radiation therapy and monoclonal antibodies (5). The use of 

chemotherapy in the treatment of cancer patients improves patient outcomes, but 

it also comes with a host of side effects (6). Chemotherapeutic medications cause 

toxicity as a side effect of their therapeutic activity and may reduce the quality of 

life for patients (7). The prevalence of adverse drug reactions (ADRs) suffered by 

oncology patients is significant among the anticancer medications now in use. 
Due to their non-specificity and tendency to harm the majority of the body's 

rapidly reproducing cells, these ADRs may sometimes be the limiting factor in 

determining the end points for treatment procedures (8). 

 

Vomiting, nausea, alopecia, cardiovascular toxicity, myelosuppression, 
hemorrhagic cystitis, mucositis and electrolyte imbalance are the most frequent 

side effects of cancer chemotherapy(9). Pharmacovigilance in oncology(Onco-

Pharmacovigilance) have been developed for ADR monitoring produced by 
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different chemotherapeutic drugs (10). Early detection of an adverse medication 

response is important because the limited therapeutic index of antineoplastic 

medicines makes it difficult to offer an ameliorative treatment to counteract their 

toxic effects (11). Patients getting many chemotherapeutic drugs in the first few 
months need to have their toxicity assessed carefully since it might play a part in 

the development of negative side effects(12).The correct treatment of adverse 

medication reactions has been deemed to benefit from early detection by 

antineoplastic medicines. Consequently, it was intended for this research to 

examine the ADR profiles of anticancer medications in patients using 

chemotherapy medications at a tertiary care facility. 
 

Methodology 

 

Collection of data and study tool 

 
It was observational research with 2-year follow-up duration. This study was 

authorized by the institution's research ethics committee. IEC-SU/2017/1226(5), 

held in the Santosh Hospitaland Medical College, Santosh university, in 

Ghaziabad (NCR), India. Using a standard case report form, data on the patient's 

demographic profile, medicines taken, and adverse drug reactions (ADRs) were 

acquired from the patient and their in-patient file. Patients administered 
anticancer medication for the first time who were hospitalized or referred for 

treatment were included in the research. Patients with concomitant medical 

conditions, overprescribing, unintended and intentional overdosing, and a history 

of drug abuse/addiction are excluded from the research. In addition to noting the 

concurrent medicine administered, pertinent biochemical data were also noted. 
The severity of reported ADRwas assessed using National Cancer Institute 

Common Terminology (NCI-CTCAE) version 4.0(13). Assessments of reported 

ADRs were also done for causality by using WHO Causality Assessment scale. It 

is a probabilistic method used for the evaluation of the causal relationship 

between a suspected drug and ADR. Causality is categorized as 

“Certain”,“Probable”, “Possible”, “Unlikely”, “Unclassified,” and “Unclassifiable” 
(14). Predictability Assessment of ADRs was classified as “Predictable” or “Not 

Predictable” on the basis of modified guidelines developed by the Council for 

International Organizations of Medical Sciences (15). 

 

Statistical analysis 
 

Software called SPSS (version 25) was used for data cleansing, input, and 

analysis. Patient demographic data, NCI-CTCAE grade (13), Causality Assessment 

(14), and Predictability were all subjected to descriptive statistics such as 

percentage and frequency distribution (15).Grades of ADR and patient variables 

were compared using the Pearson chi-square test. 
 

Results 

 

Features of patients' demographics 

 
A total of 120 samples were included in the study. The mean age of the total 

patient participated in the study was 46.87 (Standard Deviation SD 10.1), 



 

 

5265 

minimum age was found to be 18 years and maximum 75 years. 79(65.8%) 

patients were categorized in age 18-50 years. The average weight of the total 

study population was 55.33 kilograms. Out of 120 patients, gender female was 
72(60%) and majority of patient 109(90.8%) were married. Frequency of 

occupation were calculated, 72(42.5%) were homemaker followed by 21(17.5%) 

laborers. (Table I.) 

 

TableI.Patient's demographic characteristics (N=120) 

Variables  Frequency (%) 

Age (years) 

18-50 79 (65.8) 

51-Above 41 (34.2) 

Sex 

Female 72 (60) 

Male 48 (40) 

Religion 

Muslim 48 (40) 

Hindu 72 (60) 

Marital status 

Unmarried 11 (9.2) 

Married 109(90.8) 

Occupation 

Labor 21 (17.5) 

Homemaker 51 (42.5) 

Job 13 (10.8) 

Business  19 (15.8) 

Student  7 (5.8) 

Unemployed 4 (3.3) 

Elderly 5 (4.2) 

 
Anticancer medication dosages and side effect profiles for treatments 

 

Most commonly administered chemotherapy regimen were combination of 

Carboplatin & Paclitaxel 17(14.2%), CAF-Cyclophosphamide, Doxorubicin 

&Flurouracil 16(13.3%) and Cisplatin & Paclitaxel 14(11.7%). Majority of the 
patient 98(81.7%) received poly-chemotherapy as their treatment modalities. 

Breast cancer 28(23%) was found to be the leading site in this study followed by 

gastric 19(15.8%), colorectal 16(13.13%), ovarian15(12.5%), lung 10(8.3%) and 

another carcinoma 25(20.8%). Details are described in TableII. A total of 412 

chemotherapy related ADRs were detected. Most common ADR was found out to 

be Nausea & Vomiting 73(17.7%) followed by Alopecia and Neutropenia (TableIV). 
 

Table II. Cancer, treatment regimen and adverse effect profile of 

chemotherapy drug (N=120) 

Cancer type Frequency (%) 

Breast 28 (23.3) 

Gastric  19 (15.8) 

Colorectal 16 (13.3) 

Ovarian  15 (12.5) 
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Lung 10 (8.3) 

Leukemia 7 (5.8) 

Others 25 (20.8) 

Chemotherapy agent 

Mon chemotherapy 22 (18.3) 

Polychemotherapy 98 (81.7) 

Grade ADR 

Grade 1 and 2 ADR 65 (54.2) 

Grade 3 and 4 ADR 55 (45.8) 

 

Assessment of ADRs due to chemotherapy 

 

A total of 412 chemotherapy related adverse effects were assessed for, causality 
severity as well as predictability. Severity of the documented ADRs assessed using 

NCI-CTCAE scale. Maximum number of ADR was found out be “Grade 2” ADR 

136(33%) followed by 126(30.68%) “Grade 1” ADR, 96(22.8%) “Grade 3” ADR and 

54(13.1%) “Grade 4 ADR”. Severe ADR (Grade4) observed maximum with alopecia 

followed by nausea & vomiting, neutropenia and anemia. (TableIV).According to 

WHO-UMC Probability scale Causality assessment was done. Out of which, 189 
(46%) ADRs were analyzed as “Probable”. 182(42%) and 41(10%) ADRs were noted 

as “Possible” and “Unlikely” respectively. No“Certain” ADR was found as re-

challenge were not done. (TableIII).Predictability assessment (based on the 

Council of International Organization of Medical Sciences’ guidelines) were 

performed and it was found out to be 332(81%) ADRs were “Predictable”.  
 

Table III. Causality assessment scale 

Number of adverse drug reaction 

WHO causality assessment scales 

ADRs Probable Possible Unlikely Total  

Nausea and Vomiting 18 55 0 73 

Alopecia 6 51 0 57 

Anemia 33 1 0 34 

Neutropenia 56 0 0 56 

Thrombocytopenia 33 1 0 34 

Fever 40 4 0 44 

Anaphylaxis 0 4 7 11 

Anorexia 0 4 9 13 

Diarrhea 0 25 0 25 

Constipation 0 4 4 8 

Mucositis 5 22 0 27 

Dizziness 0 0 6 6 

Headache 0 1 4 5 

Ototoxicity 0 2 5 7 

Hemorrhagic cystitis 0 3 0 3 

Hyperpigmentation 0 2 4 6 

Hand foot syndrome 0 3 2 5 
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Table IV. Chemotherapy induced ADRs (Grading according to NCI-CTCAE) 

Type of ADRs Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%) Total (%) 

Nausea &Vomiting 10 (13.7) 37(50.7) 13 (17.8) 13 (17.8) 73 (17.7) 

Alopecia 0 0 34 (59.6) 23 (40.4) 57 (13.8 

Anemia 10 (29.9) 14 (41.2) 5 (14.7) 5 (14.7) 34 (8.2) 

Neutropenia 11 (19.6) 22 (39.3) 16 (28.6) 7 (12.5) 56(13.6) 

Thrombocytopenia  7 (21.9) 12 (37.5) 12 (37.5) 1 (3.1)  32 (7.8) 

Fever 27 (61.4) 8 (18.2) 6 (13.6) 3 (6.8) 44(10.7) 

Anaphylaxis 11 (100) 0 0 0 11 (2.7) 

Anorexia 5 (38.5) 7 (53.8) 1 (7.7)  0 13 (3.2) 

Diarrhea 5 (20) 14 (56)  4 (16)  2 (8) 25 (6) 

Constipation 7 (87.5) 1 (12.5) 0 0 8 (1.9) 

Mucositis  8 (29.6) 14 (51.9) 5 (18.5) 0 27 (6.6) 

Dizziness 6 (100) 0 0 0 6 (1.4) 

Headache 2 (40) 3 (60) 0 0 5 (1.2) 

Ototoxicity 7 (100) 0 0 0 7 (1.7) 

Hemorrhagic-           

Cystitis           1 (33.3) 2 (66.7)     3 (0.7) 

Hyperpigmentation 6 (100) 0 0 0 6 (1.4) 

Hand foot syndrome 3 (60) 2 (40) 0 0 5 (1.2) 

Overall 126(30.58) 136 (33) 96 (22.8) 54 (13.1)  412 (100) 

 

Factors associated with the severity of ADRs 
 

On performing chi (χ) square analysis, there is a significant association between 

grading of toxicity and gender of the patient (p=.00039). Age group and number of 

chemotherapies are not significantly associated with the grading of toxicity 

(TableV). 

 

TableV. Association between patient character and grade 3&4 ADR produced N=120 

Variables Patients (%)  Grade 1&2 ADR (%)   Grade 3&4 ADR (%) p-value 

Age group 

18-50 79 (65.8) 46 (58.2) 33 (41.8)   

>51 41 (34.2) 19 (46.3) 22 (53.7) 0.21 

Sex 

Male 48 (40) 37 (77.1) 11 (22.9)   

Female 72 (60) 28 (38.9) 44 (61.1) 0.0009 

Number of Chemotherapy 

Monotherapy 22 (18.3)  13 (59.1) 9 (40.9)   

Polytherapy  98 (81.7) 52 (53.1) 46 (46.9)  0.6 

 

Discussion 

 

Chemotherapy for cancer may have a lot of unpleasant side effects that must be 

addressed as soon as possible. Side effects from chemotherapy drugs, such as 
cytokine release syndrome, can manifest in a sudden, unexpected manner. Quick 

diagnosis is essential since these conditions may be lethal (16). Therefore, 

complete knowledge of aggravating risk factor and identification of adverse effect 

play important role in reduction in suffering and improvement of quality of life. 
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Pharmacovigilance practice is one of the most important methods for 

identification of ADRs and improves the safe use of medicines (17). 

 

Our study suggests that age group 18-50 years produces 58.2% of “Grade 1 and 
2” ADR & 41.8% of “Grade 3and 4” ADRs, while age group 51< produces 46.3% of 

“Grade 1 and 2” ADRs & 53.7% of “Grade3and 4” ADRs, which reveals severe 

toxicities are markedly greater in upper age group.Age is mentioned as 

contributing risk factor for the development of cancer as aged person are also 

suffering from different concomitant disease condition (18). Physiological changes 

occurred due to aging can also modify pharmacodynamic and pharmacokinetic 
parameter of anticancer drugs (19). According to another research, older cancer 

patients who take more than two medications for their therapy are at twice the 

risk of side effects. The likelihood of non-compliance and non-adherence to 

treatment rises with age and co-morbidities, particularly in elderly and juvenile 

patients(20). 
 

Nowadays, older individuals tend to take chemotherapy drugs more often than 

younger patients, and this might be a risk factor for both more frequent and 

severe adverse drug reactions (ADRs) (21). ADRs and medication interactions are 

more common in patients receiving several chemotherapy treatments (22).This 

study corroborate to previous two studies as adverse effect most often 
(81.7%)occurs in patient on poly-chemotherapy drugs. In our study 60% of the 

total participants were females, they mostly suffered with “Grade 3 and4” ADRs 

(61.1%) that is closed to the result of other study.The severity of ADRs observed in 

females was noticeably greater, which may be related to changes in hormonal 

activity over life(6). 
 

Vomiting and nauseousness were the most typical ADRs we discovered in our 

investigation. Other studies have noted nausea and vomiting as the most typical 

adverse drug reactions (ADRs) associated with cancer treatment(23,24).In our 

study most common chemotherapy agent used were found to be combination of 

Carboplatin and Paclitaxel (14.2%).It may be the cause of the poly-
chemotherapeutic group's greater prevalence of ADRs and the fact that vomiting 

and nausea are the most prevalent ADRs. The mechanistic reason behind most 

common occurrence of nausea & vomiting may be due to patients experience it 

acutely up to 24-hour post treatment. It may lead to anticipatory nausea and 

vomiting if not treated on time. Prior to chemotherapy, three medication regimens 
are used to treat chemotherapy-induced nausea and vomiting (CINV), including 

dexamethasone, ondansetron, and neurokinin-1 receptor antagonists (NK1), 

likeaprepitant (25). The expense and unavailability of aprepitant, one of the key 

medications indicated to treat CINV, may be the cause of the greater frequency of 

CINV in our research. 

 
Neutropenia, alopecia, fever, and thrombocytopenia and anemia are the following 

most frequent adverse chemotherapeutic reaction (ADR) symptoms that were 

observed in this research. Other study also suggest higher incidence rate of 

alopecia and its most important cause is administration of polychemotherapy 

(26).One of the most frequent side effects of chemotherapy is 
neutropenia(27).Majority of cancer patients may develop neutropenia by 

chemotherapeutic agents. It can also be caused by lymphocytic leukemia, hairy 
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cell leukemia and chronic lymphocytic leukemia or solid tumor if they infiltrate 

the bone marrow. Other risk factor of neutropenia in cancer patients may include 

older age and patients on poly-chemotherapy regimens. FDA (Food and Drug 
Administration) approved G-CSF tbo-filgrastim are well tolerated and are advised 

to use who are more prone (28). Majority of chemotherapeutic drugs like 

alkylating agents, anthracycline, pyrimidine analog, nitrosourea and others 

causes myelosuppression in dose dependent manner, it can be prevented by 

reducing the dose of anticancer medication and by the use of hematopoietic 

growth factors(29). In some other study myelosuppression as, adverse effect was 
found out to be the one fourth of its total ADRs. It may be mainly due the use 

high doses of chemotherapy drugs like methotrexate and ifosfamide (30). 

 

Assessment of causality by WHO-UMC scale revealed that 46% ADRs were 

“Probable”, 44% ADRs were “Possible” while 10% were “Unlikely”. Anaphylaxis, 
anorexia, constipation, dizziness, headache, ototoxicity and hyperpigmentation of 

nail were noted as “Unlikely” ADR on WHO-UMC assessment scale. “Probable” 

ADRs are comparable to the one study held in Ethiopia (6). Each ADRs produced 

by chemotherapeutic drugs in our study were assessed for toxicity grade by NCI-

CTCAE scale(3). Routine clinical practice of patient reporting outcome-CTCAE 

plays a major role in evaluation of symptomatic toxicities and also improves the 
clarity of documentation (31). 

 

Conclusion 

 

The research elucidated the demographic structure of chemotherapeutic 
medicines' adverse effects. Each patients receiving chemotherapy encountered 

with at least one ADR. Female patients were more susceptible to adverse effects 

as compared to male. According to research, breast cancer is the most frequent 

kind of cancer. Garde 3 and 4 ADRs were more often noted in age group 51<. 

Mostly patient were on polychemotherapy, and maximum number of patients 

were at high risk of grade 3 and 4 toxicities. Alopecia and neutropenia were the 
two most prevalent ADRs associated with cancer treatment, preceded by vomiting 

and nausea. Causality assessment showed that mostly ADRs observed during the 

course were Probable and possible. The correlation between ADR pattern and 

characteristics of patient demonstrates the requirement of paying more interest to 

the early diagnosis of chemotherapy-induced adverse reactions. By understanding 
pattern of ADRs, proper use of prophylactic ameliorative therapy can be 

recommended for each ADR. Further studies regarding patient's characteristics 

and other lab parameter may attribute for knowing and identification of additional 

data for risk factor. 

 

References 
 

1. Albini A, Donatelli F, Noonan D, D’elios, MM, Prisco D. Bringing new players 

into the field: onco-pharmacovigilance in the era of cardiooncology. Intern 

Emerg Med. 2012;7(2):99–101. 

2. Aranda S, Jefford M, Yates P, et al. Impact of a novel nurse-led pre 
chemotherapy education intervention on patient distress, symptom burden, 

and treatment-related information and support needs: results from a 

randomized, controlled trial. Ann Oncol. 2012;23(1): 222–231. 



         5270 

3. Baldo P, Fornasier G, Ciolfi L, Sartor I, Francescon S. Pharmacovigilance in 

oncology. International journal of clinical pharmacy. 2018 Aug;40(4):832-41. 

4. Belachew S A et al. Pattern of chemotherapy-related adverse effects among 

adult cancer patients treated at Gondar University Referral Hospital, 
Ethiopia: a cross-sectional study Drug Healthc Patient Saf2016 Dec 8;8:83-

90 

5. Carmona-Bayonas A, Jimenez-Fonseca P, Castanon E, et al.Chronic opioid 

therapy in long-term cancer survivors. Clin Transl Oncol. 2017;19(2):236-250 

6. Chabner BA. General principles of cancer chemotherapy. In: Brunton L, 

Dandan H, Knollman B, editors. Goodman and Gilman’s The Pharmacological 
Basis of Therapeutics. 13th ed. New York, NY: McGraw Hill Inc; 2018:1161–

1167 

7. Chan HK, Ismail S. Side effects of chemotherapy among cancer patients in a 

Malaysian general hospital: experiences, perceptions and informational needs 

from clinical pharmacists. Asian Pac J Cancer Prev. 2014;15(13):5305–5309. 

8. Gandhi TK, Bartel SB, Shulman LN, et al. Medication safety in ambulatory 
chemotherapy setting. Cancer. 2005;104(11):2477–2483 

9. GBD 2016 Cancer Collaborators. Global, regional, and national cancer 

incidence, mortality, years of life lost, years lived with disability, and 

disability-adjusted life-years for 29 cancer groups, 1990 to 2016: a 

systematic analysis for the Global Burden of Disease study. JAMA Oncol 
2018; published online June 2. DOI:10.1001/ jamaoncol.2018.2706 

10. Gita Thanarajasingam, MD et al., Beyond Maximum Grade: Modernizing 

Adverse Event Assessment and Reporting in Haematologic Malignancies. 

Lancet Haematol. 2018 November; 5(11): e563–e598. 

11. Gnjidic D, Hilmer SN, Blyth FM, et al. Polypharmacy cutoff and outcomes: 

five or more medicines were used to identify community-dwelling older men 
at risk of different adverse outcomes 

12. https://cioms.ch › wp-content › uploads › 2017/01, REPORTING ADVERSE 

DRUG REACTIONS  

13. India state level disease burden initiative cancer collaborators. Lancet Oncol. 

2018 Oct;19(10): 1289-1306 
14. Lau PM, Stewart K, Dooley M. The ten most common adverse drug reactions 

in oncology (ADRs) in oncology patients : Do they matter to you? Support 

Care Cancer. 2004;12:626-33. 

15. Lavan, O’Mahony, Buckley et al. Adverse Drug Reactions in an Oncological 

Population: Prevalence, Predictability, and Preventability The Oncologist 

2019;24:e968–e977 
16. Malcolm R Alison. Cancer. London, UK: Imperial College, School of Medicine, 

encyclopedia of life science: 2001:27–43. 

17. Mangoni AA, Jackson SHD. Age-related changes in pharmacokineticsand 

pharmacodynamics: basic principles and practical applications. Br J Clin 
Pharmacol. 2004;57(1):6-14. 

18. Maryam B. Lustberg, Management of Neutropenia in Cancer Patients. Clin 
Adv Hematol Oncol. 2012 December ; 10(12): 825–826. 

19. Meyboom RH, Egberts AC, Gribnau FW, et al.: Pharmacovigilance in 

perspective. Drug Saf. 1999; 21(6): 429–447. 

20. Mohile SG, Magnuson A. Comprehensive geriatric assessmentin oncology. 

Interdiscip Top Gerontol. 2013;38:85-103 



 

 

5271 

21. Poddar S, Sultana R, Akbor MM, Azad MA, Hasnat A. Pattern of adverse drug 

reactions due to cancer chemotherapy in tertiary care teaching hospital in 

Bangladesh. Dhaka Univ J Pharm Sci. 2009;8:11–16.  
22. Prashant Mathur et al. Cancer Statistics, 2020: Report From National Cancer 

Registry Programme, India JCO Glob Oncol. 2020 Jul;6:1063-1075. 

23. Puts MT, Costa-Lima B, Monette J, et al. Medication problems in older, newly 

diagnosed neoplasm patients in Canada: How common are they? A 

prospective pilot study. Drugs Aging. 2009;26(6):519-536. 

24. Rock EM and Parker LA (2016) Cannabinoids As Potential Treatment for 
Chemotherapy-Induced Nausea and Vomiting. Front. Pharmacol. 7:221. 

25. Rossi A. et al, Chemotherapy-induced alopecia management: clinical 

experience and practical advice. J Cosmet Dermatol. 2017 December ; 16(4): 

537–541 

26. Sharma PK, Misra AK, Gupta A, Singh S, Dhamija P, Pareek P. A 

retrospective analysis of reporting of adverse drug reactions to oncology 
drugs: An experience from a national center of clinical excellence. Indian 

Journal of Pharmacology. 2018 Sep;50(5):273. 

27. The burden of cancer and their variation across the states of India: the global 

burden of disease study 1990-2016. 

28. Tian Qi Wang et al., Routine Surveillance of Chemotherapy Toxicitiesin 
Cancer Patients Using the Patient-Reported Outcomes Version of the 

Common Terminology Criteria for Adverse Events (PRO-CTCAE), Oncol Ther 

(2018) 6:189–201. 

29. U.S Department of Health and Human Services. Common Terminology 

Criteria for Adverse Events (CTCAE). U.S Department of Health and Human 

Services, National Institutes of Health, National Cancer Institute, 
Version4.0.2010. https://evs.nci.nih.gov/ftp1/CTCAE/Archive/CTCAE_4.02

_2009-09-15_QuickReference_8.5x11.pdf 

30. World Health Organization. Uppsala Monitoring Center. Causality 

assessment of suspected adverse reactions 2014. Available from: http:// 

who.umc.org/graphics/24734.pdf 
31. Xincai Zhao et al., Impacts of Pharmacists-Managed Oncology Outpatient 

Clinic on Resolving Drug-Related Problems in Ambulatory Neoplasm Patients: 

A Prospective Study in China. Inquiry 2021 Jan-Dec; 58: 

00469580211009662 

32. Yong Wang, Virginia Probin, and Daohong Zhou, Cancer therapy-induced 

residual bone marrow injury-Mechanisms of induction and implication for 
therapyCurr Cancer Ther Rev. 2006 August 1; 2(3): 271–279 

 

 


