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ABSTRACT  
Background: Cancer remains a major global health burden, with increasing 

incidence in developing countries such as India. Platinum-based 

chemotherapeutic agents—cisplatin, carboplatin, and oxaliplatin—are widely 

used in the management of various malignancies due to their proven efficacy. 

However, their use is often limited by distinct toxicity profiles, which can 

impact treatment adherence and patient outcomes. Comparative real-world data 

on these toxicities are limited. Materials and Methods: This prospective 

observational study was conducted over one year at Rajiv Gandhi Government 

General Hospital, Chennai. A total of 165 patients receiving platinum-based 

chemotherapy were enrolled and categorized into three groups: cisplatin (n=55), 

carboplatin (n=50), and oxaliplatin (n=50). Data on demographic 

characteristics, clinical details, and laboratory parameters were collected using 

a structured proforma. Toxicities were assessed using the Common 

Terminology Criteria for Adverse Events (CTCAE), while neurotoxicity was 

evaluated using the EORTC QLQ-CIPN-20 questionnaire. Patients were 

followed up across chemotherapy cycles, and statistical analysis was performed 

using ANOVA and Chi-square tests, with p < 0.05 considered significant. 

Results: The mean age of participants was comparable across groups (p=0.059). 

Hematological toxicity was most pronounced in the carboplatin group, with 

significant reductions in hemoglobin, leukocyte count, and platelet count across 

cycles (p<0.05). Cisplatin demonstrated the highest nephrotoxicity, with a 

marked increase in serum creatinine from 1.2 mg/dL at baseline to 2.7 mg/dL 

after 4 cycles. Oxaliplatin exhibited the least hematological and renal toxicity 

but showed the highest incidence of cumulative neurotoxicity. Gastrointestinal 

toxicity, particularly nausea and vomiting, was highest in the cisplatin group, 

while diarrhoea was more frequent in the oxaliplatin group. Liver function 

abnormalities were more pronounced in the cisplatin and carboplatin groups 

compared to oxaliplatin (p=0.001). Conclusion: Platinum-based 

chemotherapeutic agents exhibit distinct toxicity profiles. Carboplatin is 

associated with greater hematological toxicity, cisplatin with significant 

nephrotoxicity and gastrointestinal adverse effects, and oxaliplatin with 

pronounced neurotoxicity. Understanding these differences is crucial for 

individualized treatment selection, toxicity monitoring, and improving patient 

outcomes. 

 
 

 

INTRODUCTION 
 

Cancer is a major global health challenge and 

remains one of the leading causes of morbidity and 

mortality worldwide.[1] In developing countries such 

as India, the burden of cancer is steadily increasing 

due to rapid urbanization, lifestyle changes, 

population aging, and improved diagnostic 

capabilities.[2] According to recent estimates, the 

incidence of cancer in India is projected to rise 

significantly in the coming years, posing a substantial 

strain on healthcare systems.[3] Despite advances in 

early detection and therapeutic strategies, 

chemotherapy continues to play a pivotal role in the 

management of both solid and hematological 

malignancies.[4] Chemotherapy exerts its effect by 
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targeting rapidly dividing cells; however, this lack of 

selectivity results in damage to normal proliferating 

tissues such as bone marrow, gastrointestinal 

mucosa, and hair follicles.[4] Consequently, patients 

undergoing chemotherapy often experience a range 

of adverse effects including myelosuppression, 

mucositis, alopecia, and organ-specific toxicities. 

These toxicities not only compromise the patient’s 

quality of life but may also necessitate dose 

reduction, treatment delay, or discontinuation, 

ultimately affecting treatment outcomes.[5,6] 

Among the various classes of chemotherapeutic 

agents, platinum-based compounds—namely 

cisplatin, carboplatin, and oxaliplatin—have 

emerged as cornerstone drugs in the treatment of a 

wide spectrum of solid tumors, including head and 

neck cancers, gastrointestinal malignancies, and 

gynecological cancers. These agents act primarily by 

forming DNA cross-links, thereby inhibiting DNA 

replication and transcription, leading to apoptosis of 

cancer cells.[7] Although they share a common 

mechanism of action, their pharmacokinetic 

properties and toxicity profiles differ significantly.[8] 

Cisplatin, one of the earliest and most widely used 

platinum compounds, is highly effective but is 

associated with dose-limiting toxicities such as 

nephrotoxicity, severe nausea and vomiting, and 

ototoxicity.[9] Carboplatin, a second-generation 

analogue, was developed to reduce the renal toxicity 

associated with cisplatin; however, it is more 

commonly associated with hematological toxicities, 

particularly thrombocytopenia and anemia.[10] 

Oxaliplatin, a third-generation platinum compound, 

has demonstrated significant efficacy in colorectal 

and gastrointestinal cancers and is characterized by a 

comparatively favorable hematological and renal 

toxicity profile but is notably associated with 

cumulative peripheral neurotoxicity.[11] The choice of 

platinum compound in clinical practice is often 

guided not only by tumor type and stage but also by 

patient-related factors such as age, performance 

status, and pre-existing comorbidities.[12] 

Understanding the comparative toxicity profiles of 

these agents is therefore essential for optimizing 

therapeutic decisions, minimizing adverse effects, 

and improving patient compliance and outcomes. 

While several studies have described the toxicities of 

individual platinum agents, direct comparative data 

in real-world clinical settings remain limited.[13,14] 

In this context, the present study was undertaken to 

prospectively evaluate and compare the toxicity 

profiles of cisplatin, carboplatin, and oxaliplatin in 

cancer patients receiving chemotherapy at a tertiary 

care center. The findings of this study are expected to 

aid clinicians in early identification and management 

of toxicities and in selecting the most appropriate 

platinum-based regimen tailored to individual patient 

needs. 
 

 

 

MATERIALS AND METHODS 

 

Study Design and Setting 

This was a prospective observational study 

conducted in the Department of Oncology, Rajiv 

Gandhi Government General Hospital, Chennai, in 

collaboration with the Institute of Pharmacology, 

Madras Medical College. The study was carried out 

over a period of one year (January 2019 to December 

2019). 

Study Population 

The study included adult patients diagnosed with 

malignancy and receiving platinum-based 

chemotherapy regimens as part of their treatment 

protocol. 

Sample Size and Sampling Technique 

A total of 165 patients were enrolled in the study. 

Sample size was calculated using the formula: 

 
Based on prior estimates, the calculated sample size 

was approximately 55 patients per group. Due to 

recruitment constraints, 50 patients each were 

included in the carboplatin and oxaliplatin groups. 

Patients were recruited using consecutive sampling 

based on eligibility criteria. 

Study Groups 

Participants were categorized into three groups based 

on the platinum compound received: 

 Group 1 (Cisplatin group): 55 patients  

 Group 2 (Carboplatin group): 50 patients  

 Group 3 (Oxaliplatin group): 50 patients 

Inclusion Criteria 

 Age between 18–60 years  

 Both male and female patients  

 Histologically confirmed malignancy  

 Newly diagnosed patients receiving platinum-

based chemotherapy  

 Adequate baseline renal, hepatic, and bone 

marrow function  

 Patients willing to participate and provide 

written informed consent  

Exclusion Criteria 

 Patients who had received previous 

chemotherapy cycles  

 Known cases of peripheral neuropathy  

 Patients with chronic kidney disease  

 Patients with severe comorbid conditions 

affecting study outcomes  

Chemotherapy Regimens 

Patients received standard chemotherapy regimens as 

per institutional protocol: 

Cisplatin Group: 

Cisplatin (50–75 mg/m²) + 5-Fluorouracil (750 

mg/m² infusion, Day 1–3) 

Repeated every 21 days for up to 6 cycles 

Carboplatin Group: 
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Carboplatin (400 mg/m²) + Paclitaxel (175 mg/m², 

Day 1) 

Repeated every 21 days for up to 6 cycles 

Oxaliplatin Group (FOLFOX-4 regimen): 

Oxaliplatin (85 mg/m², Day 1 & 15) + Leucovorin + 

5-Fluorouracil 

Administered over 4 cycles 

Premedication and Supportive Care 

All patients received premedication prior to 

chemotherapy, including: 

 Inj. Dexamethasone 8 mg IV  

 Inj. Ondansetron 8 mg IV  

 Inj. Ranitidine 50 mg IV  

Adequate hydration was ensured before and after 

chemotherapy administration. 

Data Collection Tools 

Data were collected using a structured and pre-

validated proforma designed for the study. The 

proforma included comprehensive demographic 

details such as age, sex, height, weight, and body 

surface area. Clinical information including type of 

cancer, staging, and treatment plan was also 

recorded. Laboratory investigations were 

systematically documented, comprising 

hematological parameters (hemoglobin, total 

leukocyte count, and platelet count), renal function 

tests (serum urea and creatinine), and liver function 

tests (bilirubin, SGOT, SGPT, alkaline phosphatase, 

total protein, and albumin). Neurotoxicity was 

assessed using the European Organization for 

Research and Treatment of Cancer Quality of Life 

Questionnaire–Chemotherapy-Induced Peripheral 

Neuropathy 20 (EORTC QLQ-CIPN-20), a validated 

20-item patient-reported tool that evaluates sensory, 

motor, and autonomic symptoms on a 4-point Likert 

scale. Functional status of patients was evaluated 

using the World Health Organization (WHO) 

Performance Status Scale, which measures the 

patient’s general well-being and ability to perform 

daily activities. Adverse drug reactions (ADRs) were 

documented using the standardized reporting form 

provided by the Pharmacovigilance Programme of 

India (PvPI). 

Follow-Up and Monitoring 

All patients were followed up at the end of each 

chemotherapy cycle. During each follow-up visit, 

detailed clinical evaluation was performed, and any 

adverse drug reactions were recorded. Laboratory 

parameters, including hematological, renal, and liver 

function tests, were reassessed. Performance status 

was evaluated using the WHO scale, and 

neurotoxicity was assessed through the EORTC 

QLQ-CIPN-20 questionnaire. This systematic 

follow-up enabled continuous monitoring of toxicity 

progression across treatment cycles. 

Outcome Measures 

The primary outcome measures of the study included 

assessment of various chemotherapy-induced 

toxicities. Hematological toxicity was evaluated 

based on the occurrence of anemia, leucopenia, and 

thrombocytopenia. Renal toxicity was assessed 

through changes in serum urea and creatinine levels. 

Neurotoxicity was measured using peripheral 

neuropathy scores obtained from the questionnaire. 

Gastrointestinal toxicity included symptoms such as 

nausea, vomiting, and diarrhoea, while 

dermatological toxicity was assessed based on the 

presence of alopecia. 

Toxicity Grading 

All observed toxicities were graded according to the 

Common Terminology Criteria for Adverse Events 

(CTCAE). Toxicities were categorized into five 

grades: Grade 1 (mild), Grade 2 (moderate), Grade 3 

(severe), Grade 4 (life-threatening), and Grade 5 

(death related to adverse events). This standardized 

grading system ensured uniform assessment and 

comparison across study groups. 

Causality Assessment 

The relationship between the suspected drug and the 

observed adverse drug reactions was evaluated using 

the WHO Causality Assessment Scale. Based on this 

assessment, all adverse drug reactions observed in the 

study were categorized under the “possible” 

category. 

Statistical Analysis 

Data were entered into a database and analyzed using 

appropriate statistical software. Continuous variables 

were expressed as mean ± standard deviation, while 

categorical variables were presented as percentages. 

Repeated measures analysis of variance (ANOVA) 

was used to compare changes in parameters across 

multiple chemotherapy cycles. The Chi-square test 

was applied for comparison of categorical variables 

between groups. A p-value of less than 0.05 was 

considered statistically significant. 

Ethical Considerations 

The study was conducted after obtaining approval 

from the Institutional Ethics Committee, Madras 

Medical College (IEC No: 44112018 dated 

13.11.2018). The study adhered to the ethical 

principles outlined in the Indian Council of Medical 

Research (ICMR) National Ethical Guidelines and 

the International Council for Harmonisation–Good 

Clinical Practice (ICH-GCP) guidelines. Written 

informed consent was obtained from all participants 

prior to their enrollment in the study. 

 

RESULTS 

 

Demographic Characteristics 

The mean age of patients in the cisplatin group was 

slightly higher (53.38 years) compared to the 

oxaliplatin (50.30 years) and carboplatin (49.80 

years) groups (Figure 1). However, the difference 

was not statistically significant (p = 0.059), 

indicating that the study groups were comparable in 

terms of age distribution. This minimizes age-related 

bias in toxicity comparison. 
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Figure 1: Age Distribution Among Study Groups 

There was a predominance of male patients in the 

cisplatin (74.5%) and oxaliplatin (60%) groups, 

whereas the carboplatin group had a higher 

proportion of females (64%) (Figure 2). Overall, 

males constituted the majority of the study population 

(57.4%). This distribution reflects the underlying 

cancer types treated in each group. 

 

Figure 2: Sex Distribution Among Study Groups 

Baseline Laboratory Parameters 

The baseline hematological parameters of the study 

participants are presented in Table 1. The mean 

hemoglobin levels were comparable among the 

Cisplatin (10.1 ± 1.2 g/dL), Carboplatin (10.1 ± 1.6 

g/dL), and Oxaliplatin (10.0 ± 1.3 g/dL) groups, with 

no statistically significant difference observed (p = 

0.891). Similarly, platelet counts showed no 

significant variation across the three groups, with 

mean values of 311.2 ± 104.6 ×10³/µL in the 

Cisplatin group, 303.7 ± 52.9 ×10³/µL in the 

Carboplatin group, and 308.5 ± 60.9 ×10³/µL in the 

Oxaliplatin group (p = 0.884). However, as shown in 

Table 1, the total leukocyte count demonstrated a 

statistically significant difference among the groups 

(p = 0.001). The Cisplatin group had the highest mean 

total count (7291.6 ± 2709 cells/µL), followed by the 

Oxaliplatin group (6615.7 ± 1349 cells/µL), while the 

Carboplatin group exhibited comparatively lower 

values (5729 ± 1303 cells/µL). These findings 

indicate that, although most baseline hematological 

parameters were similar, there was a significant 

variation in total leukocyte count between the groups. 

 

Table 1: Baseline Hematological Parameters 

Parameter 
Cisplatin (Mean ± 

SD) 
Carboplatin (Mean ± SD) Oxaliplatin (Mean ± SD) p-value 

Hemoglobin 10.1 ± 1.2 10.1 ± 1.6 10.0 ± 1.3 0.891 

Total Count 7291.6 ± 2709 5729 ± 1303 6615.7 ± 1349 0.001 

Platelets 311.2 ± 104.6 303.7 ± 52.9 308.5 ± 60.9 0.884 

 

The baseline renal parameters of the study 

participants are summarized in Table 2. A 

statistically significant difference was observed in 

both urea and creatinine levels among the three 

treatment groups (p = 0.001). The mean urea levels 

were highest in the Carboplatin group (38.6 ± 25.1 

mg/dL), followed by the Cisplatin group (32.5 ± 8.4 

mg/dL), and lowest in the Oxaliplatin group (24.5 ± 

3.9 mg/dL). Similarly, as shown in Table 2, serum 

creatinine levels also demonstrated significant 

variation across the groups (p = 0.001). The Cisplatin 

group had the highest mean creatinine level (1.2 ± 0.4 

mg/dL), followed by the Carboplatin group (1.0 ± 0.1 

mg/dL), while the Oxaliplatin group showed the 

lowest values (0.7 ± 0.1 mg/dL).

 

Table 2: Baseline Renal Parameters 

Parameter Cisplatin Carboplatin Oxaliplatin p-value 

Urea 32.5 ± 8.4 38.6 ± 25.1 24.5 ± 3.9 0.001 

Creatinine 1.2 ± 0.4 1.0 ± 0.1 0.7 ± 0.1 0.001 

 

Hematological Toxicity 

The changes in hematological parameters across 

treatment cycles are presented in Table 3. A declining 

trend in hemoglobin levels was observed in all three 

groups with increasing chemotherapy cycles. In the 

Cisplatin group, mean hemoglobin decreased from 

10.1 g/dL at baseline to 9.1 g/dL after 2 cycles and 

further to 8.5 g/dL after 4 cycles. A similar pattern 

was noted in the Carboplatin group, with values 

declining from 10.1 g/dL to 9.1 g/dL and 8.3 g/dL 

across the respective cycles. In contrast, the 

Oxaliplatin group showed a relatively lesser decline, 

from 10.0 g/dL at baseline to 9.2 g/dL and 9.0 g/dL 

after 2 and 4 cycles, respectively. 

As shown in Table 3, total leukocyte counts also 

decreased progressively in all groups. The Cisplatin 

group showed a reduction from 7291 cells/mm³ at 

baseline to 6714 and 6271 cells/mm³ after 2 and 4 
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cycles, respectively. The Carboplatin group 

demonstrated a more pronounced decline from 5729 

to 3921 and further to 3363 cells/mm³. The 

Oxaliplatin group showed a moderate reduction from 

6615 to 5773 and 5236 cells/mm³ across the cycles. 

Platelet counts exhibited a decreasing trend in both 

the Cisplatin and Carboplatin groups. In the Cisplatin 

group, platelet counts declined from 311 to 282 and 

256 cells/mm³, while in the Carboplatin group, they 

decreased from 303 to 257 and 216 cells/mm³ over 

successive cycles. However, in the Oxaliplatin group, 

platelet counts remained relatively stable, with values 

of 308 at baseline, 310 after 2 cycles, and 304 after 4 

cycles. Overall, the reduction in hematological 

parameters was more pronounced in the Carboplatin 

group compared to the Cisplatin and Oxaliplatin 

groups.

Table 3: Hematological Parameters Across Cycles 
Cycle Group Hemoglobin (g/dl) Total Count (cells/mm³) Platelets (cells/mm³) 

Baseline Cisplatin 10.1 7291 311 

2 Cycles Cisplatin 9.1 6714 282 

4 Cycles Cisplatin 8.5 6271 256 

Baseline Carboplatin 10.1 5729 303 

2 Cycles Carboplatin 9.1 3921 257 

4 Cycles Carboplatin 8.3 3363 216 

Baseline Oxaliplatin 10 6615 308 

2 Cycles Oxaliplatin 9.2 5773 310 

4 Cycles Oxaliplatin 9 5236 304 

 

The severity of anemia across chemotherapy cycles, 

as per CTCAE grading, is depicted in Table 4. In the 

Cisplatin group, anemia was predominantly Grade II 

during Cycle II and progressed to a combination of 

Grade II–III in Cycles III and IV, indicating a gradual 

increase in severity. In contrast, the Carboplatin 

group demonstrated comparatively more severe 

anemia. As shown in Table 4, patients exhibited 

Grade II–III anemia in Cycle II, which progressed to 

predominantly Grade III anemia in Cycles III and IV, 

suggesting a higher hematological toxicity profile. 

The Oxaliplatin group showed relatively milder 

anemia compared to the other groups. In Cycle II and 

III, anemia was mainly Grade II, while in Cycle IV, 

it improved to Grade I–II.

 

Table 4: Anemia Severity (CTCAE Grading) 

Cycle Cisplatin Carboplatin Oxaliplatin 

II Grade II predominant Grade II–III Grade II 

III Grade II–III Grade III highest Grade II 

IV Grade II–III Grade III highest Grade I–II 

 

The changes in renal parameters across 

chemotherapy cycles are presented in Table 5. In the 

Cisplatin group, both urea and creatinine levels 

showed a progressive increase with successive 

cycles. The mean urea levels increased from 32.5 

mg/dL at baseline to 36.2 mg/dL after 2 cycles and 

36.8 mg/dL after 4 cycles. Similarly, serum 

creatinine levels rose markedly from 1.2 mg/dL at 

baseline to 1.8 mg/dL and further to 2.7 mg/dL, 

indicating a significant decline in renal function over 

time. In the Carboplatin group, a moderate increase 

in renal parameters was observed. As shown in Table 

5, urea levels increased from 38.6 mg/dL at baseline 

to 40.9 mg/dL after 2 cycles, with a slight reduction 

to 40.4 mg/dL after 4 cycles. Creatinine levels also 

increased from 1.0 mg/dL to 1.7 mg/dL and 2.0 

mg/dL across the respective cycles, suggesting a 

gradual impact on renal function. In contrast, the 

Oxaliplatin group demonstrated comparatively stable 

renal parameters. Urea levels increased from 24.5 

mg/dL at baseline to 31.1 mg/dL after 2 cycles but 

decreased to 27.4 mg/dL after 4 cycles. Serum 

creatinine showed only a mild rise from 0.7 mg/dL to 

1.0 mg/dL and 1.1 mg/dL over the treatment period.

 

Table 5: Renal Parameters Across Cycles 

Cycle Group Urea (mg/dl) Creatinine (mg/dl) 

Baseline Cisplatin 32.5 1.2 

2 Cycles Cisplatin 36.2 1.8 

4 Cycles Cisplatin 36.8 2.7 

Baseline Carboplatin 38.6 1 

2 Cycles Carboplatin 40.9 1.7 

4 Cycles Carboplatin 40.4 2 

Baseline Oxaliplatin 24.5 0.7 

2 Cycles Oxaliplatin 31.1 1 

4 Cycles Oxaliplatin 27.4 1.1 

 

The progression of neurotoxicity across 

chemotherapy cycles is presented in Table 6. In the 

Cisplatin group, neurotoxicity was moderate during 

Cycles I and II, which gradually increased to 

moderate–high in Cycle III and reached high levels 

by Cycle IV, indicating a steady rise in neurotoxic 

effects with continued treatment. In the Carboplatin 

group, neurotoxicity remained comparatively lower. 
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As shown in Table 6, patients experienced mild to 

moderate neurotoxicity in Cycle I, which reduced to 

mild in Cycle II and increased to moderate levels in 

Cycles III and IV, suggesting relatively minimal 

neurotoxic impact compared to the other agents. In 

contrast, the Oxaliplatin group demonstrated the most 

pronounced neurotoxicity. Neurotoxicity was 

moderate in Cycle I but increased to high in Cycle II, 

very high in Cycle III, and reached the highest levels 

by Cycle IV.

 

Table 6: Neurotoxicity Scores Across Cycles 

Cycle Cisplatin Carboplatin Oxaliplatin 

I Moderate Mild–Moderate Moderate 

II Moderate Mild High 

III Moderate–High Moderate Very High 

IV High Moderate Highest 

 

The comparative analysis of hematological, renal, 

and biochemical parameters after 2 and 4 

chemotherapy cycles is presented in Table 7. 

Hemoglobin levels were comparable among the 

groups after 2 cycles (p = 0.704); however, a 

statistically significant difference was observed after 

4 cycles (p = 0.001), with the Oxaliplatin group 

maintaining relatively higher levels compared to 

Cisplatin and Carboplatin. Total leukocyte count 

showed a significant reduction in the Carboplatin 

group at both 2 and 4 cycles (p = 0.001), indicating 

greater myelosuppression compared to Cisplatin and 

Oxaliplatin. Similarly, platelet counts differed 

significantly among the groups at both time points (p 

= 0.002 and p = 0.001), with the Carboplatin group 

exhibiting a more pronounced decline, while the 

Oxaliplatin group maintained relatively stable 

platelet levels. Renal parameters also showed 

significant variation. As shown in Table 7, urea levels 

differed significantly at both 2 and 4 cycles (p = 0.007 

and p = 0.001), with higher values observed in the 

Carboplatin group. However, creatinine levels did 

not show statistically significant differences among 

the groups at either 2 cycles (p = 0.159) or 4 cycles 

(p = 0.081), despite a rising trend, particularly in the 

Cisplatin group. Liver function parameters 

demonstrated significant differences across the 

groups. Bilirubin, SGOT, SGPT, and ALP levels 

were significantly elevated in the Cisplatin and 

Carboplatin groups compared to Oxaliplatin at both 2 

and 4 cycles (p = 0.001 for most parameters). This 

indicates greater hepatic impact in these groups, 

whereas Oxaliplatin showed relatively lower enzyme 

levels. Total protein and albumin levels also showed 

statistically significant differences at both time 

points. The Oxaliplatin group demonstrated 

comparatively lower protein and albumin levels, 

especially after 4 cycles (p = 0.030 and p = 0.001), 

suggesting a possible impact on nutritional or hepatic 

status.

 

Table 7: Analysis of parameters after 2 and 4 chemotherapy cycles 

Parameter Cycle 
Cisplatin (Mean 

± SD) 

Carboplatin (Mean ± 

SD) 

Oxaliplatin (Mean ± 

SD) 
p-value 

Hemoglobin (g/dl) 
2 cycles 9.1 ± 1.1 9.1 ± 1.1 9.2 ± 0.9 0.704 

4 cycles 8.5 ± 1.0 8.3 ± 1.0 9.0 ± 0.8 0.001 

Total Count (cells/mm³) 
2 cycles 6714 ± 2500.5 3921 ± 1076.4 5773.5 ± 675.8 0.001 

4 cycles 6271.2 ± 2228.5 3363 ± 671.4 5236 ± 532.2 0.001 

Platelet Count 
(cells/mm³) 

2 cycles 282.9 ± 101.5 257.5 ± 45.6 310.7 ± 59.5 0.002 

4 cycles 256.7 ± 116.6 216.7 ± 56.2 304.3 ± 61.5 0.001 

Urea (mg/dl) 
2 cycles 36.2 ± 9.9 40.9 ± 24.1 31.1 ± 2.8 0.007 

4 cycles 36.8 ± 7.5 40.4 ± 25.2 27.4 ± 3.4 0.001 

Creatinine (mg/dl) 
2 cycles 1.8 ± 3.8 1.7 ± 0.6 1.0 ± 0.1 0.159 

4 cycles 2.7 ± 0.2 2.0 ± 0.6 1.1 ± 0.1 0.081 

Bilirubin (mg/dl) 
2 cycles 1.1 ± 0.4 1.2 ± 0.3 0.5 ± 0.1 0.001 

4 cycles 1.1 ± 0.3 1.4 ± 0.3 0.6 ± 0.1 0.001 

SGOT (IU/L) 
2 cycles 35.9 ± 13.3 31.8 ± 6.3 22.1 ± 3.6 0.001 

4 cycles 41.1 ± 13.5 33.0 ± 7.7 26.7 ± 3.6 0.001 

SGPT (IU/L) 
2 cycles 39.2 ± 14.4 33.9 ± 5.5 21.9 ± 5.6 0.001 

4 cycles 40.1 ± 13.1 35.3 ± 5.2 22.8 ± 6.6 0.001 

ALP (IU/L) 
2 cycles 86.5 ± 15.4 117.4 ± 23.4 83.3 ± 7.8 0.001 

4 cycles 97.0 ± 17.2 118.3 ± 25.4 92.3 ± 4.6 0.001 

Total Protein (g/dl) 
2 cycles 6.4 ± 0.5 9.5 ± 14.7 5.4 ± 0.4 0.046 

4 cycles 6.5 ± 0.4 8.2 ± 2.5 4.8 ± 0.5 0.030 

Albumin (g/dl) 
2 cycles 3.5 ± 0.5 4.1 ± 0.9 3.3 ± 0.3 0.001 

4 cycles 3.5 ± 0.5 3.9 ± 1.0 2.4 ± 0.5 0.001 

 

DISCUSSION 
 

The present prospective observational study 

evaluated and compared the toxicity profiles of three 

commonly used platinum-based chemotherapeutic 

agents—cisplatin, carboplatin, and oxaliplatin—in a 

tertiary care setting. The findings demonstrate 

distinct toxicity patterns among the three agents, 

consistent with their known pharmacological 

properties, while also highlighting variations 

observed in real-world clinical practice. In this study, 

the demographic characteristics were comparable 
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across the three groups, with no statistically 

significant difference in age distribution (p = 0.059). 

This is in line with the findings of Arany and 

Safirstein (2003), who emphasized that patient-

related factors such as age may influence toxicity but 

are less likely to confound outcomes when evenly 

distributed across study groups.[15] The predominance 

of male patients in the cisplatin group and female 

patients in the carboplatin group reflects the 

underlying distribution of cancer types, similar to 

observations reported by Jemal et al. (2011).[16] 

Hematological toxicity was found to be significantly 

higher in the carboplatin group compared to cisplatin 

and oxaliplatin. A marked reduction in hemoglobin 

levels, leukocyte counts, and platelet counts was 

observed across chemotherapy cycles, with 

carboplatin showing the greatest decline. This finding 

is consistent with studies by Calvert et al. (1989),[17] 

and Go and Adjei (1999),[18] which reported that 

carboplatin is associated with dose-limiting 

myelosuppression, particularly thrombocytopenia. In 

contrast, oxaliplatin demonstrated relatively stable 

hematological parameters, corroborating findings 

from de Gramont et al. (2000), who reported lower 

hematological toxicity with oxaliplatin-based 

regimens such as FOLFOX.[19] Renal toxicity was 

most pronounced in the cisplatin group, with a 

progressive increase in serum creatinine levels across 

cycles. This observation aligns with the well-

established nephrotoxic profile of cisplatin, as 

described by Pabla and Dong (2008), who attributed 

cisplatin-induced nephrotoxicity to tubular cell injury 

and oxidative stress.[20] The relatively lower renal 

toxicity observed with carboplatin and oxaliplatin is 

consistent with findings from Hartmann and Lipp 

(2003), who noted that structural modifications in 

these agents reduce renal accumulation and toxicity. 

Neurotoxicity was significantly higher in the 

oxaliplatin group, showing a cumulative increase 

across treatment cycles. This is in agreement with 

studies by Kim and Erlichman (2007) and Park et al. 

(2013), which reported that oxaliplatin-induced 

peripheral neuropathy is dose-dependent and often 

limits long-term therapy.[22,23] In contrast, carboplatin 

exhibited minimal neurotoxicity, while cisplatin 

showed moderate neurotoxic effects, consistent with 

previous literature. Gastrointestinal toxicity, 

particularly nausea and vomiting, was most severe in 

the cisplatin group, followed by carboplatin and 

oxaliplatin. These findings are comparable to those 

reported by Hesketh (2008), who classified cisplatin 

as a highly emetogenic agent.[24] The lower incidence 

of gastrointestinal toxicity in oxaliplatin-treated 

patients further supports its relatively favorable 

tolerability profile. Liver function abnormalities were 

more prominent in the cisplatin and carboplatin 

groups compared to oxaliplatin. Although 

hepatotoxicity is not the primary dose-limiting 

toxicity of platinum agents, similar trends have been 

reported by Extra et al. (1990), suggesting transient 

elevations in liver enzymes during chemotherapy.[25] 

The findings of this study are largely consistent with 

existing literature; however, certain differences may 

be attributed to variations in patient population, 

chemotherapy regimens, supportive care practices, 

and sample size. The prospective design and real-

world clinical setting add strength to the study, 

providing practical insights into toxicity patterns 

encountered in routine oncology practice in India. 

Limitations 

This study has several limitations that should be 

considered while interpreting the findings. First, it 

was conducted at a single tertiary care center, which 

may limit the generalizability of the results to other 

populations or healthcare settings. Second, the 

sample size, although adequate, was relatively 

modest, and subgroup analysis based on specific 

cancer types or regimens was limited. Third, the 

study duration was restricted to one year, which may 

not capture long-term or late-onset toxicities, 

particularly cumulative effects such as chronic 

neuropathy. Additionally, there were baseline 

differences in renal and liver function parameters 

among the groups, which could have influenced the 

observed toxicity profiles. The study also relied on 

observational design without randomization, making 

it susceptible to selection bias and confounding 

factors. Variations in supportive care, patient 

compliance, and individual susceptibility to adverse 

effects were not fully controlled. Finally, quality-of-

life assessment was limited, and more comprehensive 

patient-reported outcomes could provide deeper 

insights. 

 

CONCLUSION 
 

This study demonstrates that cisplatin, carboplatin, 

and oxaliplatin exhibit distinct and clinically 

significant toxicity profiles in patients undergoing 

chemotherapy. Carboplatin is predominantly 

associated with higher hematological toxicities, 

including anemia, leucopenia, and 

thrombocytopenia. Cisplatin shows a greater 

propensity for nephrotoxicity and severe 

gastrointestinal adverse effects such as nausea and 

vomiting. In contrast, oxaliplatin has a comparatively 

favorable hematological and renal safety profile but 

is strongly linked to peripheral neuropathy and 

diarrhoea. These differences were statistically 

significant, highlighting the importance of 

individualized treatment selection based on patient 

characteristics, baseline organ function, and risk of 

specific toxicities. Early detection and appropriate 

management of adverse drug reactions are essential 

to improve treatment adherence and outcomes. 

Overall, careful choice of platinum agents can 

enhance therapeutic efficacy while minimizing 

toxicity, thereby improving the quality of life in 

cancer patients. 
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