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Abstract 

Cancer is a prevalent non-communicable disease (NCD) and a leading cause of global mortality. Combining 

chemotherapy with radiation therapy is essential for improving loco-regional control and survival rates. 

Platinum compounds, taxanes, fluoropyrimidines, and other agents are commonly used alongside 

radiotherapy. However, electrolyte imbalances frequently occur in cancer patients undergoing platinum-based 

chemotherapy and radiation therapy. This prospective observational study aimed to evaluate the incidence of 

various electrolyte imbalances associated with cisplatin-based chemoradiotherapy in diverse cancer patients. 

The study was conducted at the Department of Radiation Oncology, Sri Venkateswara Institute of Medical 

Sciences in Tirupati, Andhra Pradesh, India. Sixty patients receiving cisplatin-based concurrent 

chemoradiotherapy were included. Demographic information, including age, gender, and laboratory 

investigations of serum sodium, potassium, calcium, and magnesium levels, were collected from patient 

records. The incidence of electrolyte abnormalities was found to be higher during the third cycle of treatment. 

Moreover, electrolyte imbalances were more prevalent during the delayed phase compared to the acute phase 

of cisplatin-based chemotherapy. This study highlights the association between platinum-based 

chemoradiotherapy and various electrolyte imbalances, including hyponatremia, hypokalemia, hypocalcemia, 

and hypomagnesemia, in patients with cervical and head and neck carcinomas. 
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Introduction 

According to GLOBOCAN 2020, the global 

cancer burden in 2020 is estimated to be 19.3 

million new cases and 10 million deaths. 

.Electrolyte imbalances are common among 

cancer patients receiving platinum based 

chemotherapy concurrently with radiation therapy. 

Cisplatin, also known as cis-diamine 

dichloroplatinum; CDDP, is a chemotherapeutic 

medication. Cisplatin, a platinum-containing 

chemical, is the most often used chemotherapeutic 

drug in combination with radiation. Despite its 

electrolyte imbalance, it has been used to treat a 

variety of diseases including head and neck 

cancer, uterine cervix cancer, and lung cancer. 

Carboplatin is given to patients who have a poor 

glomerular filtration rate (GFR) [1] 

 

Hyponatremia, hypocalcemia, hypokalemia, 

hypomagnesemia, and a Gitelman syndrome-like 

picture characterized by coexisting hypocalciuria 

and hypokalemic metabolic alkalosis are the most 

prevalent electrolyte abnormalities encountered in 

the clinical practice of concurrent chemo 

radiotherapy. 

 

Hypocalcemia causes tetany, depression, carp 

pedal spasm, neuromuscular excitability, and 

cardiac arrhythmias with a longer Q-T interval 

[2]Tremor, paresthesia, tetany, spasms, and 

seizures, as well as decreased release and activity 

of parathyroid hormone (PTH) and reduced 

synthesis of active vitamin D and its receptors due 

to hypomagnesemia in the cardiovascular and 

neuromuscular systems [3] Confusion, behavioral 

changes, headaches, irritability, nausea, vomiting, 

lethargy, drowsiness, coma, seizures, and 

respiratory arrest can all result from hyponatremia 

[4] 

 

Disruptions in excitable cell electrical activity 

(cardiac myocytes, skeletal muscle cells, and 

vascular smooth myocytes), which can have 

serious consequences, such as life-threatening 

arrhythmias caused by hypokalemia [5]. 

 

Methodology  

The present research work follows prospective 

observational study. This study was conducted in 

Sri Venkateswara Institute of Medical Sciences, 

Department of Radiation Oncology, Tirupati 

Andhra Pradesh India .The  study  was  conducted  

at  a  period  of  6  months. Histopathologically 

confirmed cancer patients, Patients from age 

group 18-65 years, Patients having ECOG 

Performance status S-02[Eastern cooperative 

oncology group], Hemoglobin more than equal to 

10g/dl, GFR more than equal to 60ml/min, with 

normal baseline levels of serum electrolytes, 

Patients who are fit for chemoradiotherapy as per 

institutional protocol and Patient who signed the 

approved informed consent form were included. 

Patient who received prior radiotherapy, 

chemotherapy, Patient having ECOG performance 

status issue 3-4, GFR less than 60ml/min, Hb less 

than 10g/dl, Pregnant women and lactating 

mother. 

 

Statistical Analysis 

Mean values and percentages using Pie Diagrams, 

Graphs and Bar Diagrams. Continuous variables 

were analysed using unpaired test and categorical 

variables were analysed by using Chi-square Test, 

student's t Test. Statistical significance was taken 

as P < 0.05. The data was analysed using SPSS 

V26 and Microsoft Excel. 

  

Results 

This study was attempted to compare the 

variations in the serum levels of the following 

electrolytes before and after chemotherapy Serum 

sodium, Serum potassium, Serum calcium, Serum 

magnesium. The study included 60 patients who 

came to the Radiation oncology department and 

receiving concurrent chemoradiotherapy. The 

variations in the serum levels of the following 

electrolytes before and after chemotherapy Serum 

sodium, Serum potassium, Serum calcium. Serum 

magnesium Among the 60-study population, 

majority of subjects were under the age groups 

of46-55 years (n=25) constituting 41.6% of 

patients followed with age group of 56-65 years 

(n=20) constituting 33.4% of patients followed 

with the age group 36-46 years (n=15) Table 1 

and Table 2 constituting 25% of patients as shown 

in Table 3. In our study most participants were 

women with 78.30% and 21.70 were male. Based 

on the gender the subjects have been separated as 

shown in Table 4. 

 

DISCUSSION 

Our study demonstrates the importance of 

electrolyte imbalances associated with cisplatin-

based chemo radiotherapy among various cancer 

patients. Electrolyte abnormalities in cancer 

patients remain as one of the distressing side 

effects of chemotherapy, with the potential for 

worsening quality of life and nutritional status of 

patients undergoing chemo-radiotherapy [16]. In 

our study, every patient received chemotherapeutic 

agent cisplatin 50mg weekly in chemotherapy 

treatment cycles. The current study sample was 
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mostly composed of women with cervical cancer, 

aged between 36 and 65 years. The incidence of 

electrolyte abnormalities was higher in 3rd cycle. 

The incidence of electrolyte abnormalities in the 

acute phase was lower than the delayed phase, for 

cisplatin-based chemotherapy [17]. 

 

These results were similar with findings of Ignazio 

Verzicco et al; (2020) explained that A vast array 

of traditional and novel antineoplastic drugs, 

currently available for cancer treatments, may 

induce serious and potentially life-threatening 

derangements in serum electrolyte concentrations, 

via mechanisms such as nephrotoxic tubular 

damage, diarrhoea induction, and/or TLS [18]. 

 

George Liamis,etal;(2016) explained that 

Platinum-containing drugs are frequently 

associated with hypomagnesemia, hypokalemia 

and hypocalcemia, as well as with a Gitelman 

syndrome-like picture with co-existent 

hypercalciuria and hypokalemic metabolic 

alkalosis. Moreover, platinum-containing drugs 

are associated with hyponatremia, especially when 

combined with large volumes of hypotonic fluids 

aiming to prevent nephrotoxicity [19]. 

 

Aravindh S. Anand et al ; (2015) explained that 

Cisplatin chemotherapy is associated with 

hypomagnesaemia in a highly significant 

percentage of patients. Incidence increases with 

increase in cumulative dose of cisplatin. Frank 

clinical manifestations associated with this 

abnormality are rare [20]. 

 

CONCLUSION 

In the present study we may conclude that various 

electrolyte imbalances such as hyponatremia, 

hypokalemia, hypocalcaemia, hypomagnesemia 

often associated with platinum based chemo 

radiation therapy among patients with carcinoma 

cervix and head & neck. Although majority of 

patients with electrolyte imbalances were 

apparently asymptomic ,attention should be made 

towards these subset of patients urge this may lead 

to potential life threatening complications such as 

cardiac arrhythmias ,seizures, brain injury and 

death. 

 

LIMITATION: 

• Relatively small sample size. 

• Short duration follow up. 

• No symptomatic correlation of laboratory 

parameters of electrolytes. 
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Table: 1 Age wise percentage distribution 

Age group Female Male Total Percentage 

36-45 13 2 15 25 

46-55 19 6 25 41.6 

56-65 15 5 20 33.4 

 

Table: 2 Gender wise distribution 

Gender Percentage (%) 

Male 21.70 

Female 78.30 

Total 100.00 
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Table: 3 Electrolytes analysis by using ANOVA 
Electrolytes  Sum of Squares Degree of 

freedom (df) 

Mean Square ANOVA-Value (F) Significance (P – value) 

Na Between Groups 47.546 3 15.849 1.323 0.267 

Within Groups 2826.35 236 11.976   

Total 2873.896 239    

K Between Groups 5.373 3 1.791 5.381 0.001 

Within Groups 78.544 236 0.333   

Total 83.917 239    

Ca Between Groups 14.205 3 4.735 13.300 0.000 

Within Groups 84.024 236 0.356   

Total 98.23 239    

Mg Between Groups 2.496 3 0.832 6.334 0.000 

Within Groups 30.994 236 0.131   

Total 33.489 239    

 

Table-4 Post Hoc Tests- Electrolytes mean difference by Multiple comparisons 

Electrolytes 

  

Mean Difference (I-J) 

  95% Confidence 

(I) GROUPS (J) GROUPS Std. Error Sig. Interval 

    
Lower Bound Upper Bound 

  F1 0.717 0.632 0.669 -0.918 2.351 

Na Baseline F2 0.833 0.632 0.552 -0.801 2.468   
F4 1.233 0.632 0.209 -0.401 2.868  

 Baseline -0.717 0.632 0.669 -2.351 0.918  
F1 F2 0.117 0.632 0.998 -1.518 1.751   

F4 0.517 0.632 0.846 -1.118 2.151  
 Baseline -0.833 0.632 0.552 -2.468 0.801  
F2 F1 -0.117 0.632 0.998 -1.751 1.518   

F4 0.4 0.632 0.921 -1.235 2.035  
 Baseline -1.233 0.632 0.209 -2.868 0.401  
F4 F1 -0.517 0.632 0.846 -2.151 1.118   

F2 -0.4 0.632 0.921 -2.035 1.235 

K 

 F1 -0.067 0.105 0.921 -0.339 0.206 

Baseline F2 0.1 0.105 0.778 -0.173 0.373  
F4 .3283* 0.105 0.011 0.056 0.601 

 Baseline 0.067 0.105 0.921 -0.206 0.339 

F1 F2 0.167 0.105 0.391 -0.106 0.439  
F4 .3950* 0.105 0.001 0.122 0.668 

 Baseline -0.1 0.105 0.778 -0.373 0.173 

F2 F1 -0.167 0.105 0.391 -0.439 0.106  
F4 0.228 0.105 0.135 -0.044 0.501 

 Baseline -.3283* 0.105 0.011 -0.601 -0.056 

F4 F1 -.3950* 0.105 0.001 -0.668 -0.122  
F2 -0.228 0.105 0.135 -0.501 0.044 

Ca 

 F1 0.272 0.109 0.063 -0.01 0.554 

Baseline F2 .4133* 0.109 0.001 0.131 0.695  
F4 .6733* 0.109 0 0.391 0.955 

 Baseline -0.272 0.109 0.063 -0.554 0.01 

F1 F2 0.142 0.109 0.564 -0.14 0.424  
F4 .4017* 0.109 0.002 0.12 0.684 

 Baseline -.4133* 0.109 0.001 -0.695 -0.131 

F2 F1 -0.142 0.109 0.564 -0.424 0.14  
F4 0.26 0.109 0.082 -0.022 0.542 

 Baseline -.6733* 0.109 0 -0.955 -0.391 

F4 F1 -.4017* 0.109 0.002 -0.684 -0.12  
F2 -0.26 0.109 0.082 -0.542 0.022 

Mg 

 F1 -0.035 0.066 0.952 -0.206 0.136 

Baseline F2 0.118 0.066 0.281 -0.053 0.29  
F4 .2233* 0.066 0.005 0.052 0.395 

 Baseline 0.035 0.066 0.952 -0.136 0.206 

F1 F2 0.153 0.066 0.097 -0.018 0.325  
F4 .2583* 0.066 0.001 0.087 0.43 
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 Baseline -0.118 0.066 0.281 -0.29 0.053 

F2 F1 -0.153 0.066 0.097 -0.325 0.018  
F4 0.105 0.066 0.388 -0.066 0.276 

 Baseline -.2233* 0.066 0.005 -0.395 -0.052 

F4 F1 -.2583* 0.066 0.001 -0.43 -0.087  
F2 -0.105 0.066 0.388 -0.276 0.066 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


