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Abstract hyponatremia and hypokalemia were mainly 
Among the different biomedical derangements mild-moderate (31% and 33% respectively) in 
that have been observed in breast cancer, renal terms of severity. In conclusion, this study 
function parameters are considered quite observed renal-associated derangements among 
important. Renal-associated derangements are breast cancer patients on treatment, mainly in the 
part of the critical aspects in the management of form of  hyponatremia,  hypokalemia,  
cancer patients. These morbidity indicators could hypochloremia and hypercreatininemia. 
find usefulness in determining the dynamics of 

Keywords: Breast cancer, chemotherapy, renal genetic and pharmacologic interplay with regards 
function tests, to anti-tumour agents. The present study therefore 

focused on women of Southern Nigerian descent 
Introductionwho had been diagnosed with breast cancer and 
Breast cancer management in resource-poor receiving chemotherapy after surgical removal of 
settings including Nigeria remains challenging the breast tumour. The study was conducted in 
owing in part to inadequate health infrastructure University of Calabar Teaching Hospital, Calabar. 
in terms of availability and accessibility as well It included 36 cases of pathologically diagnosed 
as deficit in health-seeking behaviours of the breast cancer (BC) patients as well as 36 
populace (Adesunkanmi et al., 2006; Anyanwu, apparently healthy females drawn from the 
2000). More sensitive, however, is the aspect of general population who served as control group. 
management of the condition and its toll on the Ethical approval and informed consent were duly 
financial and social wellbeing of affected sought from the Health and Research Ethics 
persons. Breast cancer has been reported as the Committee (HREC) of University of Calabar 
world's most prevalent cancer affecting mainly Teaching Hospital. Standard colorimetric 
women (WHO, 2021). The vulnerability of methods were used to determine all the parameters 
women in developing regions apparently (Sodium, Potassium, Chloride, Bicarbonate, Urea 
extends to maternal health which has and Creatinine) among the BC patients who were 
necessitated deliberate effort at investigating receiving adjuvant 5-fluorouracil, epirubicin, 
healthcare delivery in medical conditions cyclophosphamide (FEC) chemotherapy and the 
peculiar to women particularly breast cancer control group. The data obtained were analyzed in 
(Udosen et al., 2022; Akwiwu et al., 2021; Statistical Package for Social Sciences (SPSS) 
Akpotuzor et al., 2011). Quality of life and using students t-test at 95% confidence level with 
overall survival among other factors are critical p-value of ≤  0.05. Breast Cancer patients had 
in the journey of breast cancer management (de significantly lower mean value of Chloride 
Jong et al., 2006; Sadler et al., 2001). Among the compared to control subjects (p = 0.022). In terms 
different biomedical derangements that have of derangements, this study recorded higher 
been observed in breast cancer, renal function proportions of hyponatremia (42%), hypokalemia 
parameters are considered quite important. (33%) and hypochloremia (42%) alongside 
Monitoring and prompt correction of renal-hypercreatininemia (33%). The observed 
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associated morbidity indicators are crucial in healthy females drawn from the general 
population who served as control group. Ethical assessing and adjusting drug options in the 

management of cancer patients (Berardi et al., approval was obtained from the Health and 
2019). Extreme values of blood electrolytes, Research Ethics Committee (HREC) of 
urea and creatinine are associated with life- University of Calabar Teaching Hospital. 
threatening outcomes, hence the routine Written informed consent was obtained from 
assessment of these parameters. each participant enrolled in the research and 

confidentiality was maintained. 
Renal-associated derangements are part of the 
critical aspects in the management of cancer Standard colorimetric methods were used to 
patients. Among the contributing factors are determine all the parameters among the BC 
cancer physiopathology, anti-tumor treatments, patients who were receiving adjuvant 5-
concomitant clinical conditions, or therapies fluorouracil, epirubicin, cyclophosphamide 
(Berardi et al., 2016). It is interesting that (FEC) chemotherapy and the control group. The 
overtime, these renal-associated morbidity electrolytes consisting of sodium, potassium, 
indicators could find usefulness in determining chloride and bicarbonate were assayed using kits 
the dynamics of genetic and pharmacologic from Teco Diagnostics, USA. Urea and Creatine 
interplay with regards to anti-tumour agents levels were determined using kits from Randox 
(Ingles-Garces et al., 2018; Liamis et al., 2016). Laboratories Limited, UK. The data obtained were 
Apart from integrating these parameters in the analyzed in Statistical Package for Social Sciences 
assessment tools during clinical trials for (SPSS version 22.0) using students t-test at 95% 
emerging therapies, there might be need for confidence level with p-value of ≤ 0.05.
continuous evaluation of existing therapies (such 
as adjuvant 5-fluorouracil, epirubicin, Results
cyclophosphamide (FEC) chemotherapy) across Table 1 shows the comparison of mean values of 
different populations. This could contribute to Sodium, Potassium, Chloride, Bicarbonate, Urea 
review of anti-tumour agents/ therapies with and Creatinine between Breast Cancer patients 
regards to defined populations. The present and control subjects. Breast Cancer patients had 
study therefore focused on women of Southern significantly lower mean value of Chloride 
Nigerian descent who had been diagnosed with compared to control subjects (p = 0.022).
breast cancer and receiving FEC chemotherapy 
after surgical removal of the breast tumour. Proportions of Breast Cancer Patients with 

derangement in the measured parameters is 
Materials and Methods shown in Table 2. The study recorded more of 
The study was conducted in University of hyponatremia, hypokalemia and hypochloremia 
Calabar Teaching Hospital, Calabar. It included alongside hypercreatininemia. The observed 
36 cases of pathologically diagnosed breast hyponatremia and hypokalemia were mainly 
cancer (BC) patients as well as 36 apparently mild-moderate in terms of severity (Table 3). 

Table 1: Selected renal function Parameters of Breast Cancer (BC) Patients and Controls 

Parameter  BC patients  

n=36  

Control group 

n=36 

p-value 

Sodium (135-144 mmol/l)  134.14±10.76 137.28±4.72 0.113 

Potassium (3.6-5.5 mmol/l)  4.04±1.20 4.05±0.52 0.934 

Chloride (98-106 mmol/l)  96.00±11.63 100.67±2.87 0.022 

Bicarbonate (23-34 mmol/l)  26.33±2.61 26.14±2.13 0.738 

Urea (1.7-9.1 mmol/l)  3.49±1.61 3.39±0.72 0.721 

Creatinine (44-80 µmol/l)  67.69±17.68 61.67±10.66 0.085 
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Table 2: Proportions of Breast Cancer Patients with derangement in measured parameters 

Parameter  Below Range  

n (%) 

Within Range  

n (%) 

Above Range  

n (%) 
Sodium (135-144 mmol/l)  15 (42) 17 (47) 4 (11) 

Potassium (3.6-5.5 mmol/l)  12 (33) 23 (64) 1 (3) 

Chloride (98-106 mmol/l)  15 (42) 18 (50) 3 (8) 

Bicarbonate (23-34 mmol/l)  2 (6)  34 (94) 0 (0) 

Urea (1.7-9.1 mmol/l)  2 (6)  34 (94) 0 (0) 

Creatinine (44-80 µmol/l)  5 (14) 19 (53) 12 (33) 

 

Table 3: Severity of Sodium and Potassium derangements within the studied population 

Parameter 
 

Number 
 n = 36

 

Percent 
 100%

 
Sodium 

   
Severe Hyponatremia (<125 mmol/l)  4 11 
Mild-moderate Hyponatremia (125-134 mmol/l) 11 31 

Normal Sodium range (135-144 mmol/l)  17 47 

Mild-moderate Hypernatremia (145-154 mmol/l) 3 8 

Severe Hypernatremia (>155 mmol/l)
 

1
 

3
 

   

Potassium 
   

Severe Hypokalemia (<2.5 mmol/l)

 

0

 

0

 

Mild-moderate Hypokalemia (2.5-3.5 mmol/l)

 

12

 

33

 

Normal Potassium range (3.6-5.5 mmol/l)

 

23

 

64

 

Mild-moderate Hyperkalemia (5.6-6.5 mmol/l)

 

0

 

0

 

Severe Hyperkalemia (>6.5mmol/l)

 

1

 

3

 

 

Discussion appreciated for their participation in cell 
This study on anti-tumour therapy and renal- proliferation. Thus, gaining attention in the field 
associated derangements was carried out among of cancer research (Kim et al., 2022). The finding 
breast cancer patients accessing care at of lower chloride mean level may therefore be 
University of Calabar Teaching Hospital, the result of direct antiproliferative effect of 
Calabar Nigeria. A comparison of mean values of chemotherapy, albeit with the potential of 
sodium, potassium, chloride, bicarbonate, urea adverse renal involvement. The observed 
and creatinine between breast cancer patients comparable values of measured parameters 
and control subjects revealed no significant between breast cancer patients and control 
differences excerpt for the chloride that was subjects may have been due to small sample size. 
significantly lower among breast cancer patients However, to appreciate the pattern of renal-
compared to control subjects. Chloride channels associated derangements encountered during 
and associated transporters, known to facilitate breast cancer treatment, it was necessary to go 
pH balance among other roles, are in recent times beyond comparison of mean values between test 
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and control groups. Thus, proportions of breast Conflict of interest
cancer patients with values below and above All Authors declare no conflict of interest
established reference ranges were determined.
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