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ABSTRACT:
Background: In oncology, supportive medicines play an important role in preventing or managing treatment toxicity and in maintaining tolerance
to systemic cancer treatment. This study aimed to describe the supportive medication use, indications, medication-related problems, and clinical
outcomes of oncology patients receiving chemotherapy.Methods: This study involved 160 adults with solid or hematological malignancies treated
with systemic chemotherapy. Cancer type, chemotherapy regimen, supportive medications, therapeutic indications, polypharmacy, medication-
related problems, adverse drug reactions, and treatment outcomes were included. Data frequencies, percentages, means, standard deviations, and
medians were summarized in the results in SPSS version 26.0. Results: The age of the study population was 55.3 ± 12.8 years, with 90(56.3%) being
female. In total, 151(94.4%) of patients had supportive drugs. The most commonly used drugs were antiemetics (90.6%), proton pump inhibitors
116(72.5%), corticosteroids 104(65.0%), and analgesics 97(60.6%). The mean supportive-medication burden was greatest for patients with
hematological malignancies (4.6 ± 1.5). A total of 47(29.4%) patients had five or more supportive medicines, or "polypharmacy. 33(20.6%) had
potential drug interactions, and 118(73.8%) had good symptom control, and 127(79.4%) finished chemotherapy as planned. Conclusions:
Medications that supported patients' treatment and symptom management were widespread and effective. Medication reconciliation, screening for
medication interactions, and pharmacist-led review of medication regimens can help prevent polypharmacy and medication-related problems,
enhancing the safety and effectiveness of supportive care.
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INTRODUCTION
upportive care is also an essential component of modern oncology as systemic anti-cancer treatment often results in nausea and
vomiting, pain, mucous membrane injury, dyspepsia, risk of infection, inflammation, and other side effects that impact quality of life
and can delay or otherwise disrupt anti-cancer treatment 1. Pharmacological supportive care consists of antiemetics, corticosteroids,
analgesics, acid-suppressants, antimicrobial drugs, hematopoietic growth factors and drugs for bowel or metabolic complications 2.

There is current evidence to support antiemetic prophylaxis suited to regimen emetogenicity, patient risk, and higher-risk therapy using
combinations of 5-hydroxy tryptamine-3 receptor antagonists, neurokinin-1 receptor antagonists, dexamethasone, and olanzapine 3. A recent
meta-analysis suggests that dexamethasone-sparing regimens achieve antiemetic effectiveness in some combinations and reduce steroid use 4.
Similarly, cancer-related pain is best managed with a non-opioid or opioid therapy which is individualized and assessed for benefit and harm 5.

Medication burden may be increased due to increased usage of supportive medicines 6. In a systematic review and meta-analysis of
polypharmacy in adults with cancer, the number of polypharmacy patients was estimated at around 29% 7. Polypharmacy and possible drug–
drug interactions are common among older chemotherapy patients and have been associated with treatment toxicity and early treatment
discontinuations 8. Several other factors such as inappropriate indication, dose, duplication, non-adherence to the prescription, and clinically
important interactions may be key contributors to drug-related problems 9. Proton pump inhibitors should be investigated as they can affect the
absorption and/or action of some anticancer medications 10. Based on the evidence from systematic reviews, medication review services
performed by the pharmacist can decrease medication-related problems, enhance adherence, and better manage chemotherapy-induced nausea
and vomiting 11. This study may provide institution-specific evidence to optimize supportive medication use, identify drug-related problems, and
improve the safety and quality of supportive oncology care.

The evidence regarding the pattern, indications, safety, and outcomes of supportive medications for use remains scarce at the institutional level
in diverse oncology settings. The purpose of this study was to describe the pattern of supportive medications prescribed to patients with
oncology receiving systemic cancer therapy. It also evaluated medication-related problems, symptom control, and adherence to the treatment.
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METHODOLOGY
This cross-sectional descriptive study (July 2023 to December 2023) from the oncology department of a tertiary care teaching hospital Lahore
included 160 adults receiving systemic chemotherapy for either solid or hematological malignancies. The sample size was calculated using
OpenEpi, Version 3.0.2 (Emory University, Atlanta, GA, USA), assuming a 50% prevalence of supportive medication use, a 95% confidence
level, and an appropriate margin of error. The sample size was calculated using the formula � = �2� 1 − � /�2, where �represents the required
sample size, �is the standard normal deviate corresponding to the confidence level, �is the expected prevalence, and �is the margin of error. The
calculated sample size was considered adequate for describing the pattern of supportive medication utilization in the study population 12.

A structured data extraction form was used to review patient records. Data that were collected included demographic data (age and sex), cancer
diagnosis, chemotherapy regimen, supportive medications received, indication for supportive medications, number of supportive medications
received per patient, medication-related problems, documented adverse drug reactions, and treatment outcomes. Medications providing
supportive care were categorized as anti-emetic, analgesic, corticosteroid, gastroprotective, hematopoietic growth factor, antimicrobial,
nutritional supplement, and antifungal.

The main outcome was the trend of supportive medication use. Secondary outcomes assessed included the presence of polypharmacy,
medication-related problems and therapeutic indications, and clinical outcomes after supportive therapy. Polypharmacy was defined as
supportive medications ≥ 5 per chemotherapy cycle. Medication-related problems such as potential for drug interaction, duplicate therapy,
inappropriate duration of therapy, and adverse drug reactions were detected by reviewing the prescribing records and clinical documentation.

The Statistical Package for the Social Sciences IBM SPSS Statistics, Version 27.0 (Released 2020; IBM Corp., Armonk, NY, USA;
RRID:SCR_016479) was used for the analysis of all the data. Means and standard deviations or medians were used to describe continuous
variables, and frequencies and percentages were used to describe categorical variables. The results were reported descriptively, as the study
concentrated on the evaluation of prescribing patterns, and the use of medicines was not analysed using multivariable regression analysis. This
reporting method is in line with the common drug utilization research method. Before data collection, the Institutional Review Board granted
ethical approval. All extracted records were anonymized to make sure patients' confidentiality was maintained, and the study was performed
based on the ethical principles of the Declaration of Helsinki 13.

RESULTS
There were 160 oncology patients undergoing systemic anticancer therapy. The mean age was 55.3 ± 12.8 years, and 56.3% were female. The
most prevalent malignancies were breast (30.6%) and colon and rectum (18.8%). Overall, 94.4% of patients were treated with at least one
supportive medicine, and the median number of supportive medicines was 3 per patient. Table I showed that out of 94.4% of patients who
received supportive therapy, 90.6% used anti-emetic medications. Proton pump inhibitors, corticosteroids, and analgesics were also frequently
prescribed, reflecting the range of supportive therapies used during anticancer treatment, and enhancing patient comfort during the course of
anticancer therapy.

Table I: Supportive Medication Utilization Profile (N=160)
Supportive Medication Category Patients Receiving Medication (n) %
Antiemetics 145 90.6
Proton pump inhibitors 116 72.5
Corticosteroids 104 65.0
Analgesics 97 60.6
Hematinic/Vitamin supplements 81 50.6
Antimicrobials 63 39.4
Growth factor support (G-CSF) 39 24.4
Antifungal agents 26 16.3

The number of supportive medications was highest in patients with hematological malignancy (4.6 ±1.5) and next highest in patients with lung
cancer (4.1 ±1.4). There was variation in supportive care needs by cancer type, with breast and gynecological cancers needing comparatively
fewer supportive medicines, as presented in Table II. These differences indicate variation in supportive medication requirements according to
malignancy type.

Table II: Average Number of Supportive Medications According to Cancer Type(N=160)
Cancer Type Patients (n) Mean Number of Supportive Drugs ± SD
Breast 49 3.8 ± 1.2
Colorectal 30 3.5 ± 1.1
Lung 25 4.1 ± 1.4
Hematological malignancies 22 4.6 ± 1.5
Gynecological 18 3.4 ± 1.0
Others 16 3.2 ± 0.9

As shown in Figure 1, patients with hematological malignancies had the highest mean number of supportive medications, followed by patients
with lung cancer. In contrast, patients with gynecological cancers and those in the “other” cancer category had comparatively lower mean
numbers of supportive medications. The figure demonstrates variation in supportive medication burden across different cancer types.
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Figure 1: Average number of supportive medications according to cancer type.

The main indication for using supportive medication was to prevent chemotherapy-induced nausea and vomiting (90.6%). Other common
symptoms included gastric protection, pain control, nutritional support, and infection prevention, as shown in Table III, which further
highlighted the therapeutic versatility of supportive care in cancer care.

Table III: Clinical Indications for Supportive Medications(N=160)
Indication Frequency (n) Percentage (%)
Prevention of chemotherapy-induced nausea/vomiting 145 90.6
Gastric protection 116 72.5
Pain management 97 60.6
Nutritional supplementation 81 50.6
Infection prophylaxis/treatment 63 39.4
Prevention of neutropenia 39 24.4
Oral mucositis management 34 21.3

Table IV showed that 46.2% of the participants in the study used 3-4 supportive drugs and 29.4% used 5 or more drugs. The median number of
medicines used per patient was three, which indicates that pharmacologic care in the oncology field is complex. These findings demonstrate the
complexity of supportive pharmacological care in this population.

Table IV: Polypharmacy Pattern During Cancer Treatment(N=160)
Number of Supportive Medicines Patients (n) %
1–2 39 24.4
3–4 74 46.2
≥5 47 29.4
Median supportive medications 3 -
Maximum recorded 8 -

Potential drug interactions (20.6%) and changes required in adverse drug reactions (15.0%) were the most common drug issues reported.
However, most of the prescriptions (63.8%) did not have any medication-related problems associated with them, indicating good prescribing
practices overall, as presented in Table V. These findings indicate that although most prescriptions were not associated with a documented
problem, medication-related issues remained present in a clinically relevant proportion of patients.

Table V: Medication-Related Problems Identified(N=160)
Medication-Related Problem n %
Potential drug interaction 33 20.6
Duplicate therapy 11 6.9
Adverse drug reaction requiring modification 24 15.0
Inappropriate duration 17 10.6
No documented problem 102 63.8

Of the patients, pharmacotherapy was used as supportive therapy and led to good symptom control in 73.8% of patients, and chemotherapy was
not interrupted during treatment in 79.4%. The supportive care interventions proved to be effective because only 6.8% of them had to be
admitted to the hospital because of complications of their care, as shown in Table VI. 

Table VI: Clinical Outcomes Following Supportive Therapy(N=160)
Outcome n %
Adequate symptom control 118 73.8
Required medication adjustment 31 19.4
Hospital admission due to treatment-related complications 11 6.8
Completed chemotherapy as scheduled 127 79.4
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Overall, supportive medication use was widespread among patients receiving systemic anticancer therapy, with antiemetic treatment
representing the predominant component of supportive care. The number and type of medications varied according to cancer type and clinical
indication, while nearly one-third of patients experienced polypharmacy. Medication-related problems, including potential drug interactions and
adverse drug reactions, were also identified. These findings provide a framework for considering the clinical implications of supportive
prescribing and medication-related risks.

DISCUSSION
In the present study, nearly all patients (94.4%) during systemic anticancer therapy used supportive medications. The most common classes of
medication were antiemetics, proton pump inhibitors, corticosteroids, and analgesics, with a median of three supportive medicines per patient.
Despite the presence of polypharmacy and medication-related problems, good symptom control was achieved in 73.8%, and 79.4% finished their
chemotherapy as planned. The majority of antiemetics are not surprising, as nausea and vomiting are common but often preventable toxicities
associated with chemotherapy. Current MASCC/ESMO guidelines strongly suggest prophylaxis based on the emetogenicity of the treatment and
the individual patient's risk 14. Clinical experience also suggests that combination antiemetic regimens that adhere to the guidelines are more
effective at controlling nausea and vomiting and may decrease the amount of unplanned health care utilization 15,16.

Prevention of nausea and vomiting was at the heart of supportive prescribing, with 90.6% of participants being prescribed antiemetics.
Pharmacist involvement has been demonstrated to enhance the control of acute and delayed emesis, adherence and quality of life in recent meta-
analyses and should be considered when evaluating prescribing frequency based on adherence and patient response and appropriate regimen use
17. The use of proton pump inhibitors was also high (72.5%), likely due to protection of the stomach and control of dyspeptic symptoms.
However, there is a need to be cautious with continuation without documented indication, as acid suppression may lead to a decrease in the
absorption of certain oral anticancer drugs, and there have been reports of poorer outcomes when used during some immunotherapies 18.
Steroids are used in 65.0% and align with antiemesis and hypersensitivity-prophylaxis uses; however, dexamethasone-sparing regimens may
limit exposure in certain regimens 19. The use of analgesics (60.6%) reflects their role in the supportive management of cancer-related pain 20.

Patients with hematological malignancy were getting the highest mean numbers of medicines for support, followed by patients with lung cancer.
Appropriateness could not be assessed for 24.4% of patients because G-CSF was used; current recommendations generally support primary
prophylaxis when the risk of febrile neutropenia is ≥20% and selective use when the risk is intermediate 21. A total of 29.4% of patients had
polypharmacy, which was similar to the 29% prevalence reported in a cancer-specific meta-analysis done in 2026 22. Polypharmacy and
inappropriate combinations have recently been associated with toxicity, functional decline, and treatment disruption in geriatric-oncology studies
completed prophylaxis 23. A total of 6 % of the patients had potential drug interactions, 15% had documented adverse drug reactions, 10% had a
treatment period that was too short, and 6% had drug duplication; but 63% had no documented drug interaction. The results of a 2024 systematic
review showed a broad range of medication-related problems 24. These findings regarding symptom control and treatment completion describe
the observed clinical outcomes but do not establish a causal effect of supportive therapy. Pharmacist-led review can enhance antiemetic control
and solve medication issues, and can decrease avoidable health care utilization 25.

The retrospective, single-center design, limited observation period, and documentation-based approach of this study were limitations as they led
to underestimation of non-adherence, mild adverse reactions, over-the-counter medicines, and drug interactions. Further prospective, multicenter
studies are warranted, with consistent classification, inclusion of all concomitant medications, stratification of analyses according to treatment
risk, and evaluation of quality-of-life and economic outcomes. Studying pharmacist-led reconciliation, electronic interaction alerts and protocol-
based deprescribing in interventional studies should be tested to ensure that these interventions increase the safety of chemotherapy, without
compromising the continuity of chemotherapy.

CONCLUSION
The current study concluded that 94.4% of oncology patients received supportive medications, with antiemetics, proton pump inhibitors,
corticosteroids, and analgesics being the most commonly prescribed classes. Overall, 73.8% had satisfactory control of symptoms, and 79.4%
finished chemotherapy as planned. The results point to the critical role of rational supportive prescribing in achieving treatment tolerance, safety,
and continuity. More multicenter prospective studies are needed to assess adherence to guidelines and to investigate pharmacist-led medication
review, medication interaction screening and deprescribing interventions to enhance patient outcomes and wellbeing.

References
1. Scotté F, Taylor A, Davies A. Supportive care: the “keystone” of modern oncology practice. Cancers (Basel). 2023;15(15):3860.

https://doi.org/10.3390/cancers15153860
2. Kaye AD, Turpin DB, Shah S, Abbott B, Hollander AV, Burroughs CR, et al. The pharmacological and clinical roles of antiemetics: a

narrative review. Cureus. 2025;17(1):e77370. https://doi.org/10.7759/cureus.77370
3. Basch E, Prestrud AA, Hesketh PJ, Kris MG, Feyer PC, Somerfield MR, et al. Antiemetics: American Society of Clinical Oncology clinical

practice guideline update. J Clin Oncol. 2011;29(31):4189-4198. https://doi.org/10.1200/JCO.2010.34.4614
4. Gu YL, Xie JM, Ren J, Cao H, Wei JR, Chen C, et al. Dexamethasone-sparing regimen is an effective and safe alternative in overall

antiemetic protection: a systematic review and meta-analysis. Medicine (Baltimore). 2019;98(39):e17364.
https://doi.org/10.1097/MD.0000000000017364

5. Scarborough B, Smith CB. Optimal pain management for patients with cancer in the modern era. CA Cancer J Clin. 2018;68(3):182-196.
https://doi.org/10.3322/caac.21453

6. Given BA, Given CW, Sikorskii A, Vachon E, Banik A. Medication burden of treatment using oral cancer medications. Asia Pac J Oncol
Nurs. 2017;4(4):275-282. https://doi.org/10.4103/apjon.apjon_7_17

7. Tawengi MM, Baraka J, Al Shibly R, Danjuma MI. Prevalence and determinants of polypharmacy among cancer patients: a systematic
review and meta-analysis. Syst Rev. 2026;15(1):176. https://doi.org/10.1186/s13643-026-03068-2

8. Mohamed MR, Juba K, Awad H, Flannery M, Culakova E, Wells M, et al. Effect of polypharmacy and potentially inappropriate medications
on physical functional decline among older adults with advanced cancer receiving systemic treatment. Support Care Cancer.
2024;32(10):674. https://doi.org/10.1007/s00520-024-08877-6

9. Katende-Kyenda LN. Patient-drug-related factors associated with nonadherence to chronic treatment in patients attending a primary care
setting in South Africa. Hospitals. 2026;3(2):8. https://doi.org/10.3390/hospitals3020008



Journal of Biomolecules, Pathogenesis and Therapeutics. 2(3): September, 2026 132

10. Sawaid IO, Samson AO. Proton pump inhibitors and cancer risk: a comprehensive review of epidemiological and mechanistic evidence. J
Clin Med. 2024;13(7):1970. https://doi.org/10.3390/jcm13071970

11. Xiang HW, Shen YY, Wang JX, Zhao Y, Yi BW, Zhao N. Impact of pharmacist-led interventions on oncology drug therapy outcomes: a
systematic review and meta-analysis. Int J Pharm Pract. 2026;34(2):117-129. https://doi.org/10.1093/ijpp/riaf098

12. Sullivan KM, Dean A, Soe MM. OpenEpi: a web-based epidemiologic and statistical calculator for public health. Public Health Rep.
2009;124(3):471–474. https://doi.org/10.1177/003335490912400320

13. Goodyear MDE, Krleza-Jeric K, Lemmens T. The Declaration of Helsinki. BMJ. 2007;335(7621):624–625.
https://doi.org/10.1136/bmj.39339.610000.BE

14. Herrstedt J, Celio L, Hesketh PJ, Zhang L, Navari RM, Chan A, et al. 2023 updated MASCC/ESMO consensus recommendations:
prevention of nausea and vomiting following high-emetic-risk antineoplastic agents. Support Care Cancer. 2024;32(1):47.
https://doi.org/10.1007/s00520-023-08221-4

15. Renaux Torres MC, Robinson PD, Sung L, Dupuis LL; International Pediatric Oncology Supportive Care Guideline Network. Outcomes of
chemotherapy-induced nausea and vomiting guideline adherence in pediatric and adult patients: a systematic review. Support Care Cancer.
2024;32(7):455. https://doi.org/10.1007/s00520-024-08623-y

16. Navari RM, Nelson WW, Shoaib S, Singh R, Zhang W, Bailey WL. Real-world treatment outcomes, healthcare resource use, and costs
associated with antiemetics among cancer patients on cisplatin-based chemotherapy. Adv Ther. 2023;40(7):3217-3226.
https://doi.org/10.1007/s12325-023-02537-7

17. Shin Y, Shin S, Ryu H, Lee J, Lee EE. Impact of oncology pharmacy services on the management of chemotherapy-induced nausea and
vomiting: a systematic review and meta-analysis. Am J Health Syst Pharm. 2025;82(3):e131-e147. https://doi.org/10.1093/ajhp/zxae237

18. Raoul JL, Moreau-Bachelard C, Gilabert M, Edeline J, Frénel JS. Drug-drug interactions with proton pump inhibitors in cancer patients: an
underrecognized cause of treatment failure. ESMO Open. 2023;8(1):100880. https://doi.org/10.1016/j.esmoop.2023.100880

19. Chow R, Celio L, Im J, Caini S, Eng L, Prsic E, et al. Multi-day versus single-day dexamethasone for the prophylaxis of chemotherapy-
induced nausea and vomiting: systematic review and meta-analysis. Support Care Cancer. 2024;32(11):736. https://doi.org/10.1007/s00520-
024-08934-0

20. Paice JA, Bohlke K, Barton D, Craig DS, El-Jawahri A, Hershman DL, et al. Use of opioids for adults with pain from cancer or cancer
treatment: ASCO guideline. J Clin Oncol. 2023;41(4):914-930. https://doi.org/10.1200/JCO.22.02198

21. Baig H, Somlo B, Eisen M, Stryker S, Bensink M, Morrow PK. Appropriateness of granulocyte colony-stimulating factor use in patients
receiving chemotherapy by febrile neutropenia risk level. J Oncol Pharm Pract. 2019;25(7):1576-1585.
https://doi.org/10.1177/1078155218799859

22. Tawengi MM, Baraka J, Al Shibly R, Danjuma MI. Prevalence and determinants of polypharmacy among cancer patients: a systematic
review and meta-analysis. Syst Rev. 2026;15(1):176. https://doi.org/10.1186/s13643-026-03068-2

23. Mohamed MR, Juba K, Awad H, Flannery M, Culakova E, Wells M, et al. Effect of polypharmacy and potentially inappropriate medications
on physical functional decline among older adults with advanced cancer receiving systemic treatment. Support Care Cancer.
2024;32(10):674. https://doi.org/10.1007/s00520-024-08877-6

24. Venugopal J, Shalini S, Rajasekaran A, Karnan D. Drug-related problems in cancer patients: a systematic review. J Oncol Pharm Pract.
2024;30(3):562-571. https://doi.org/10.1177/10781552241229662

25. Fentie AM, Huluka SA, Gebremariam GT, Gebretekle GB, Abebe E, Fenta TG. Impact of pharmacist-led interventions on medication-
related problems among patients treated for cancer: a systematic review and meta-analysis of randomized controlled trials. Res Social Adm
Pharm. 2024;20(5):487-497. https://doi.org/10.1016/j.sapharm.2024.02.006

Journal of Biomolecules, Pathogenesis and Therapeutics, J Biomol Pathog Ther. 2026;2(3):128–132 (jbptjournal.org) © 2026 Authors. This work is published by Multidisciplinary Scholarly Advancement and Research MSAR Institute. The full terms of Journal Publishing policy is
available at https://jbptjournal.org/index.php/jbpt/-publishing-license and incorporate the Creative Commons Attribution – Non-Commercial (CC BY, NC 4.0) License https://creativecommons.org/licenses/by-nc/4.0/. By accessing the work you hereby accept the Terms. Non-commercial uses of the work are
permitted, provided the work is properly attributed. Publisher’s Note: MSAR Institute remains neutral with regard to jurisdictional claims in published maps and institutional affiliations, and assumes no liability for the scientific accuracy or clinical efficacy of the content herein, as they rest entirely with the authors.


