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INTRODUCTION 

Breast cancer occurs twenty five percent of the women 
worldwide and is responsible for one in six deaths among 
women.1 The cancer treatment depends on size, grade, 
involvement of lymph nodes and histopathology of tumor. 
Breast cancer treatment includes surgery, chemotherapy, 
radiation and hormonal therapy etc.2 

Chemotherapy toxicity is increased when given adjuvant 
radiotherapy or hormone therapy. The toxicity includes 
dermatological side effects, nausea, vomiting, anorexia, 
constipation, dehydration, diarrhea, weight loss, anemia, 

low neutrophil counts, dyslipidemia, hyperglycemia and 
nephrotoxicity etc.3 

Cancer therapy is associated with adverse effects such as 
nephrotoxicity which affects the quality of life.2 
Antimetabolites of anticancer drugs have shown to cause 
renal inefficiency.4 The normal kidney function in these 
subjects is altered and may lead to kidney failure due to 
para neoplastic syndromes, hypercalcemia, and in rare 
cases tumor lysis syndrome.1 The earlier reported work 
stated that nephrotoxicity is one of the toxic effects 
produced by chemotherapy radiotherapy/hormonal 
therapy, which may lead to permanent renal failure.5 
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ABSTRACT 

Background: Breast cancer is treated with surgery and often combined with chemotherapy, radiotherapy and or 

hormonal therapy or both. The treatment has some side effects such as hair loss, nausea, fatigue peripheral neuropathy, 

nephropathy etc. The objective of the study was to assess the nephrotoxic effects after treatment of breast cancer. 
Methods: The infiltrating ductal carcinoma patients were treated with surgery, chemotherapy, with or without 

radiotherapy and hormonal therapy. The non-diabetic, non-cardiac post-menopausal breast cancer patients were further 

subdivided on the basis of nodes histopathology, with or without lymph node metastasis. Patients were subjected to 

different combination of disciplines of therapy including radiotherapy, chemotherapy and hormonal therapy. The blood 

samples were collected before and after chemotherapy. The blood was analyzed for urea and creatinine to assess the 

nephrotoxicity.  
Results: There was a significant increase in blood urea and creatinine levels after the treatment as compared to before 

the start of therapy. 
Conclusions: It is concluded that treatment of cancer (with chemotherapy, radiotherapy, hormonal therapy) lead to 

nephrotoxicity. 
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Blood creatinine and breakdown products of creatinine 
phosphate and urea are widely used to assess the function 
of kidney.6  

In current study blood creatinine and urea were estimated 
to assess the kidney function. The different disciplines of 
treatment combinations were surgery, chemotherapy and 
hormonal therapy with or without radiation.  

METHODS 

The study included 220 adult female control subjects 
having no signs and symptoms of cancer. Total 177 post-
menopausal pre-diagnosed, non-diabetic, non-cardiac, 
breast infiltrating ductal carcinoma female patients were 
included out of which 116 patients were with lymph node 
metastasis and 61 breast cancer patients were without 
lymph node metastasis only.  

The patients who underwent modified radical one breast 
mastectomy were included in the study. Patients and 
control subjects using contraceptive and hormonal therapy 
were excluded from the study. The control and patients’ 
demographic data was collected before the start of the 
study. 

The experimented comparative study was performed from 
January 2018 to December 2019 at Al-Tibri Medical 
College and ethical approval was given by the institute. 
Breast cancer patients suffering from diabetes or heart 
disease were excluded from the study.  

The blood of control and breast cancer patients were 
collected from the oncology department of the Hospital. 
The data analysis, was done by social sciences version 11, 
p value <0.05 was considered significant. 

The treatment plan was based on the histopathology 
reports. The treatment was initiated by chemotherapy or 
surgery depending on the tumor size, sometimes 
radiotherapy is also included hormonal therapy was given 
to hormone receptor positive patients. The 
chemotherapeutic disciplines included were 5-flourouracil 
- adriamycin - cyclophosphamide (FAC), 
cyclophosphamide - adriamycin - 5-fluorouracil. (CMF), 
adriamycin cyclophosphamide (AC), adriamycin 
cyclophosphamide paclitaxel (ACT). One of these 
combinations of drugs were given to patients on the basis 
of histopathology of tumor. For hormone receptor positive 
patients, hormonal therapy tamoxifen was suggested for 5 
years.  

The blood samples of control normal subjects and breast 
cancer patients were collected and analysed for blood urea 
(by Roche diagnostic kit) and creatinine (Roche 
Diagnostics GMBH kit) before the start of treatment. The 
blood sample of breast cancer patients was collected 
second time, fourteen weeks after the last chemotherapy 
dose. During these fourteen weeks radiotherapy treatment 
and 8 weeks of tamoxifen treatment were completed. 

The patients were divided into two groups, one having 
lymph node metastasis and another without metastasis. 
The breast cancer patients were treated with different 
combinations of surgery, chemotherapy, radiotherapy and 
hormonal therapy.  

RESULTS 

Table 1 shows the demographic data of control and cancer 
patients, which shows that the breast cancer patients 
having children were lower as compared to control 
subjects, whereas percentage of subjects having abortion 
was high as compared to control subjects. No comparative 
significant change in BMI was observed in the two groups.  

Table 1: History of control and breast cancer female subjects. 

Subjects  Age (years) 
Age at marriage 

(years) 

Percentage 

having children 

Percentage 

having abortions  
BMI (kg/m2) 

Control  58.98±0.78 (220) 30.90±0.40 (220) 90.20 (180) 15.0 (33) 23.80±2.50 (220) 

Breast cancer 

patients 
64.60±6.92 (177) 29.44±0.52 (177) 80.01 (177) 60.10 (120) 25.0±0.50 (177) 

Age and body mass index of control and breast cancer patients are expressed as mean±SEM 

Table 2: Variation of blood creatinine and urea in control and breast carcinoma patients without lymph node 

metastasis. 

Non diabetic non cardiac breast carcinoma patients 

Renal 

function 

test  

Control 

Surg + chemo + hormone therapy 

with or without radiotherapy 

Surg + chemo + 

radiotherapy 

Surg + hormone therapy + 

radiotherapy 

Before After Before After Before  After  

Creatinine 

mg/dl 

0.60±0.01 

(220) 

0.70±0.01 

(38) 

0.96±0.01* 

(38) 

0.62±0.02 

(17) 

1.31±0.06* 

(17) 

0.62±0.01 

(6) 

0.85±0.06 

(6) 

Urea 

mg/dl 

23.04±0.17 

(220) 

28.61±0.50 

(38) 

36.04±0.49* 

(38) 

22.53±0.77R 

(17) 

41.40±0.64* 

(17) 

28.17±0.75 

(6) 

31.0±0.04* 

(6) 

The blood creatinine and urea concentration of control and breast carcinoma patients without lymph node metastasis before treatment 

and after treatment are tabulated. Treatment includes surgery (surg), chemotherapy (chemo) hormonal therapy (tamoxifen) and 

radiotherapy. Chemotherapy included different combinations of 5-flurouracil (F). Adriamycin (A) cyclophosphamide (C) methotrexate 

(M) and paclitaxel (T) as FAC, CMF, AC and AC-T. *Statistically significant p<0.05. 
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Table 3: Variation of blood creatinine and urea in control and breast carcinoma patients with lymph node 

metastasis, before and after treatment. 

Non diabetic non cardiac breast carcinoma patients  

Renal 

function 

test  

Control 

Surgery + chemo + 

with or without 

radiotherapy 

Surgery + chemo + 

radiotherapy 

Surgery + hormone 

therapy + radiotherapy 

Chemo + surgery + 

hormone therapy + 

radiotherapy  

Chemotherapy + 

surgery + chemo + 

with or without 

radiotherapy  

Before After Before After Before  After  Before After Before  After  

Creatinine 

mg/dl 

0.58±0.02 

(220) 

0.61±0.01 

(39) 

0.96±0.01* 

(39) 

0.62±0.02 

(36) 

1.28±0.02

* (36) 

0.65±0.05 

(9) 

0.85±0.05* 

(9) 

0.63±0.03 

(11) 

1.00±0.02

* (11) 

0.70±0.02 

(21) 

1.10±0.02* 

(21) 

Urea mg/dl 
23.6±0.17 

(220) 

21.30±0.3

5 (39) 

29.40±0.44

* (39) 

21.86±0.6

1 (36) 

33.0±0.64

* (36) 

22.11±1.6

1 (9) 

27.30±1.09* 

(9) 

25.80±0.8

0 (11) 

35.0±0.80

* (11) 

24.80±0.7

5 (21) 

36.10±0.7) 

* (21) 

The blood creatinine and urea in control and breast carcinoma patients with lymph node metastasis are tabulated before and after treatment. Treatment 

includes surgery (surg) chemotherapy (chemo), hormonal therapy (tamoxifen) and radiotherapy. Chemotherapy included different combinations of 5-

flurouracil (F), adriamycin (A) cyclophosphamide (C), methotrexate (M) and paclitaxel (T) as FAC, CMF, AC and AC-T. * Statistically significant p<0.05. 

The patients who were suffering from breast cancer, either 

with lymph node metastasis or without metastasis, were 

treated with different combinations of therapy which 

includes surgery, chemotherapy, hormonal therapy and 

with or without radiotherapy. All breast cancer patients 

(with or without lymph node metastasis) had shown a high 

level of blood creatinine and urea after therapy as 

compared to before therapy (Tables 2 and 3). 

DISCUSSION 

The histopathological characteristic of tumors decide the 

pattern of treatment. Effective and least toxic treatment 

were selected by the physicians.7 The invasive breast 

cancer patients were treated with chemotherapy, surgery, 

radiotherapy and hormone therapy.8 In some cases, 

radiotherapy in addition to surgery and chemotherapy 

improved the disease free survival.9 Hormonal therapy is 

beneficial for hormone receptor positive patients. Forty-

four breast cancer patients without lymph node metastasis 

and twenty patients with lymph node metastasis were 

treated with hormonal therapy (Tables 2 and 3). 

Chemotherapeutic agents produce toxicities which include 

hematological, dermatological, gastrointestinal and 

nephrotoxicity.10 Renal insufficiency is common in 

patients with cancer and dose adjustment and number of 

cycles of neoplastic drug adjustment might be needed.11 

In non diabetic and non cardiac breast cancer patients, the 

blood creatinine and urea concentrations were 

significantly high after treatment (chemotherapy, 

radiotherapy and hormonal therapy) as compared to before 

treatment in both with or without lymph nodes metastasis 

(Tables 2 and 3). Earlier studies reported that 

methotrexate, cyclophosphamide and 5-fluorouracil 

administration produces nephrotoxicity.12 Methotrexate is 

eliminated by kidney and produces nephrotoxicity at the 

dose of 500 mg/m2.13 Cyclophosphamide an alkylating 

agent produces nephrotoxicity through oxidative stress.14 

cisplatin is another antineoplastic agent, which produce 

toxic effects on the renal function, and an increased in 

blood creatinine.15,16 Tamoxifen given to hormone 

receptor positive patients also altered the renal function 

parameters.17 So a number of clinical factors may cause 

nephrotoxicity due to cytotoxic drugs. 

In old women the decreased total body water leads to an 

increase in free fraction of drugs in blood. In this way, the 

kidney is exposed to a high concentration of drugs which 

accumulate in the medulla of the kidneys leading to kidney 

failure.18 The amount of creatinine also depends on age, 

body weight and sex. In patients with chronic renal failure, 

high concentrations of malondialdehyde (MDA) and low 

activity of superoxide dismutase (SOD) were correlated 

with diminished renal function. 

The limitation of the study was that only smaller number 

of patients were selected from only one hospital. Another 

limitation was that the second blood samples were 

collected after 14 weeks of last chemotherapy and after 8 

weeks of hormonal therapy whereas hormonal treatment is 

usually given for 5 years, but it was not possible for us to 

take the blood sample after 5 years. 

CONCLUSION 

The study characterized the burden of chemotherapy 

induced nephrotoxicity which is indicated by increased 

levels of blood urea and creatinine after treatment of breast 

cancer patients. The dose adjustment and management of 

side effects is very necessary to tackle/manage 

nephrotoxicity. The study suggested further research on 

factors related to chemotherapy induced toxicity. 
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