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Abstract
Objective: The cancer patients are most prone to developing electrolyte abnormalities. This study aims to focus on changes in various electrolytes 

before and after chemotherapy in cancer patients and to establish a relationship between electrolytes with the duration of chemotherapy.

Methodology: This was an observational study conducted for one year in oncology ward of Jinnah Postgraduate Medical Centre, Karachi for 
duration of one year from April 2016 to March 2017. A total of 256 patients on chemotherapy were included in this study after getting informed 
consent. Patients having co morbid conditions and neurologic impairment were excluded from this study. Single or combination chemotherapy 
was administered to cancer patients. Data were collected through proforma and patients included in the study were followed for 3 weeks after 
chemotherapy course completion. The variables included were gender, body surface area, type of cancer, chemotherapy protocol, number of days on 
chemotherapy, electrolyte levels before and after therapy. SPSS version 20 was used to analyze the data. Data was presented as mean and standard 
deviation. Pearson correlation was applied to assess the relationship. P- Value of ≤ 0.05 was taken as significant. 

Results: The mean electrolyte levels in serum before chemotherapy was sodium 139.66 ±2.34mEq/L, potassium 3.99 ±0.25mEq/L, magnesium 
2.03 ±0.23mEq/L, chloride 102.69mEq/L. The total duration for which chemotherapy was given to patients was 5.98 ±2.36 days. The levels of 
sodium after chemotherapy with its duration showed no significant correlation (p-value=0.570, r = -0.036). There was no significant relation 
between potassium levels as well (p-value=0.384, r = -0.055). 

Conclusion: This study predicted that there is difference in electrolyte levels before and after chemotherapy in cancer patients. Furthermore, 
no correlation was observed in various electrolytes with the duration of chemotherapy although the difference in electrolyte levels is not clinically 
significant and can be managed promptly in less time. This can prevent secondary impairment in cancer patients already undergoing chemotherapy.

Keywords: Electrolyte Imbalance; Chemotherapy; Correlation; 

Received: September 17, 2018; Accepted: September 26, 2018; Published: September 27, 2018 

*Corresponding author: Reena Kumari, Resident Medical Oncology, Oncology Ward, Jinnah hospital, Pakistan, E-mail: rina_pahuja@yahoo.com

Introduction
Electrolyte imbalance is one of the multiple issues faced 

by cancer patients [1], it can be associated with ongoing 
chemotherapy [2]. When such electrolyte imbalances occur 
associated with malignancy they can become life threatening 
and require emergency treatment modalities to prevent fatality 
[3]. The most prevalent electrolyte disorder in malignancy 
suffering patients is hyponatremia. According to one study, 14% 

hyponatremic patients were having underlying malignancy [4].  
Nearly half of the hyponatremia encountered were treatment 
acquired [5]. Potassium levels in cancer patients are usually found 
to be high secondary to rhabdomyolysis, tumor lysis syndrome 
and renal injury [6] or due to adrenal insufficiency secondary 
to chemotherapeutic drugs or metastatic diseases [7]. Although 
hypokalemia is more often documented in cancer patients than 
hyperkalemia [8]. The medications causing hypokalemia include 
certain chemotherapeutic drugs such as cisplatin, ifosfamideand 
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antibiotics like aminoglycoside, amphotericin B leading to renal 
tubular damage and/or GIT losses of potassium resulting in 
hypokalemia [9]. Use of diuretics in cancer patients is a major 
contributor to electrolyte imbalance causing hypokalemia, 
hyponatremia. Patients with calcium levels of 11mg/dl or greater 
re likely to develop hypokalemia because of diuretics [10]. There 
are few case reports on hypocalcemia in cancer patients [11]. 
The metastasis to bones can lead to calcium and magnesium 
abnormalities as well; hypomagnesemia is usually due to 
chemotherapy and rarely attributed to cancer itself [12]. The 
electrolyte imbalance is marked as additional risk factor causing 
mortality in cancer patients [13].

Electrolyte disturbances can complicate the ongoing 
treatment and clinical condition of the cancer patients. The 
etiology to these abnormalities can often be noted and managed 
early, establishing better chemotherapeutic compliance by the 
patient. The purpose of this study was to assess a correlation of 
various electrolyte disturbances in cancer patients undergoing 
treatment with the duration of chemotherapy so that effective 
clinical management can be proposed to such patients. 

Methodology
This was an observational study conducted using non-

probability convenient sampling technique. The study was 
conducted for one year from April 2016 to March 2017 in 
Oncology Department of Jinnah Post graduate Medical Center, 
Karachi. A total of 256 patients on chemotherapy diagnosed 
with various cancers on histological basis were included in 
this study after getting informed consent. The ethical approval 
was taken from hospitals Ethical Review Committee. Patients 
having normal cardiac, renal, hepatic function and normal 
electrolyte were included in this study. Patients having co morbid 

conditions, abnormal electrolyte values, neurologic impairment 
were excluded from this study. Patients who were non-compliant 
during the study were excluded from this study. patients on total 
parental nutrition were also excluded from this study.  Single or 
combination of chemotherapy regime that were used included 
taxotere, cisplatin and fluorouracil, oxaliplatin, leucovorin, 
adriamycin cyclophosphamide, gemcitabine, carboplatin, paclitaxel 
etoposide, daunorubicin, vincristine, prednisone, L-asparaginase, 
daunorubicin and cytarabine, hydroxydaunorubicin, oncovin, 
bleomycin, vinblastine and dacarbazine. Data were collected 
through proforma and patients included in the study were 
followed for 3 weeks after chemotherapy course completion. The 
variables included were age, height, weight, gender, body surface 
area, type of cancer, chemotherapy protocol, number of days on 
chemotherapy, electrolyte levels before and after therapy. 

Data Analysis

SPSS version 20 was used to analyze the data. Descriptive 
statistics of demographic variables was presented as mean, 
standard deviation and frequency in percentages. Correlation was 
studied in independent variables including sodium, potassium, 
chloride, magnesium. P-value of less than 0.05 was considered 
significant.

Results
Total 256 cancer patient receiving chemotherapy were included 

the study having mean age of 43.24 ±12.81 years. Mean weight of 
patients was 56.14±11.30 kg, height was 158.43±10.53cm and 
body surface area was 1.56 ±0.17 m2. The mean level of sodium 
before chemotherapy was 139.66±2.34mEq/L, potassium was 
3.99±0.25mEq/L, magnesium was 2.03±0.23, chloride was 
102.69±1.95 mEq/L, and creatinine was 0.60±0.21mg/dl, urea 

Table 1: General features of the patients

Variables Mean Std. Deviation

Age (years) 43.24 12.81

Weight (kg) 56.14 11.30

Height (cm) 158.43 10.53

Body Surface area (m2) 1.56 0.17

Sodium (mEq/L)
Before 139.66 2.34

After 132.27 7.26

Potassium (mEq/L)
Before 3.99 0.25

After 3.51 0.76

Magnesium (mEq/L)
Before 2.03 0.23

After 1.86 0.31

Chloride (mEq/L)
Before 102.69 1.95

After 99.38 7.30

Urea (mg/dl)
Before 19.54 4.45

After 27.09 15.24

Creatinine (mg/dl)
Before 0.60 0.21

After 0.844 0.44

Chemotherapy (Days) 5.98 2.36
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19.54±4.45mg/dl. The total duration for which chemotherapy 
was given to patients was 5.98±2.36days. The mean sodium levels 
after chemotherapy was 132.27±7.26mEq/L, potassium was 
3.51±0.76mEq/L, magnesium was 1.86±0.31mEq/L, chloride was 
99.38±7.30mEq/L, creatinine was 0.84±0.44mg/dl and urea was 
27.09±15.24mg/dl. The total duration for which chemotherapy 
was given to patients was 5.98±2.36days (Table 1).

The levels of sodium after chemotherapy showed no significant 
correlation with duration of therapy (p-value=0.570, r = -0.036). 
There was no significant relation between potassium levels and 
duration of chemotherapy (p-value=0.384, r = -0.055). Similarly, 
the magnesium levels did not show significant correlation 

Table 2: Correlation of duration of chemotherapy with electrolytes

Electrolytes
Chemotherapy (Days)

r-value P-value

Sodium -.036 0.570

Potassium -.055 0.384

Magnesium -.019 0.759

Chloride -.016 0.802

Urea 0.11 0.073

Creatinine -.037 0.555

(p-value=0.759, r = -0.019). The chloride levels remained fairly 
in range during the course of chemotherapy and did not show 
any correlation (p-value= 0.802, r = -0.016). The creatinine levels 
were also found to be not correlated with duration (p-value= 
0.555, r = -0.037). The urea levels showed slight difference before 
and after chemotherapy, but it was not statistically correlated 
with the duration (p-value= 0.073, r = 0.112) (Table 2).

The most common group of cancer patient was breast 
carcinoma, number of patients was about 59(23%), 36(14%) 
were of acute lymphoblastic leukemia and 31(12%) patients has 
cancer of ovary and lungs (Figure 1).

Figure 1: Frequency of different cancer in patients (n=256)

Discussion 
The data of 256 cancer patients on chemotherapy was 

studied to assess the changes in electrolyte levels before and after 
chemotherapy. In this study, the serum sodium levels didn’t show 
much changes during the entire course of chemotherapy, prior 
to study they were 139.66mg/dl ±2.34 and after therapy 132.27 
mg/dl±7.26, no significant difference existed (p-value=0.570, 
r = -0.036). Similarly, there was no significant difference found 
between potassium (p-value=0.384, r = -0.055), magnesium 
(p-value=0.759, r = -0.019) and chloride levels (p-value= 0.802, r 
= -0.016) before and after chemotherapy. 

Overall, there is drop in sodium, potassium, chloride, 
magnesium levels in our study but these are not clinically 
significant differences (Table 1). In the previous studies, 
there has been increased incidence in hyponatremia seen in 
chemotherapy patients 47% from 4% [14, 15].The hyponatremia 
in patients receiving platinum-based chemotherapy is reported 
to be 43% [16]. In one study, a significant correlation was found 
in patients on chemotherapy developing blood magnesium 
changes (r2 = 0.7455) [17]. One study reported that hypokalemia 
is prevalent in 43-64% of cancer patients [18]. The management 
of hypokalemia is carried out in similar way as in non-cancer 
patients, but IV dosing are preferred in cancer patients over oral 
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replacement strategies and it is considered in patients having 
nausea or decreased appetite [19]. In case of hypomagnesemia 
not being treated, treatment of hypokalemia remains ineffective 
because of tubular cells in distal nephron not regulating potassium 
absorption through K1 channels (ROMK) [20]. Decrease intake 
and renal wasting can contribute to hypomagnesemia. The active 
site for magnesium reabsorption is distal nephron and it is also the 
site of action chemotherapeutic drugs induced renal injury [21]. 
Occasional hypomagnesemia, hypokalemia and hypocalcemia 
are reported side effects of monoclonal antibody therapy used in 
cancer patients [22]. In this study nearly, all patients had normal 
potassium, magnesium and chloride levels in serum before and 
after chemotherapy. 

The studies mentioned above had clearly stated a variation in 
electrolyte imbalance in cancer patients receiving chemotherapy 
which is similar to our study results. The variation in electrolyte 
imbalance noted in our study has assured that some changes do 
occur in electrolytes during chemotherapy. However, the study 
may contain certain biases like observer bias and selection bias. 
There is scope to relate this electrolyte variation to different 
chemotherapeutic regimens used so that specific changes caused 
by particular drug can be known and treated promptly. 

Conclusion
This study concluded that there is difference in electrolyte 

levels before and after chemotherapy in cancer patients. Although 
the difference in electrolyte levels is not clinically significant 
and can be managed promptly in less time. Furthermore, no 
correlation was observed in electrolytes including sodium, 
potassium, magnesium, urea and creatinine. 
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