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To evaluate the changes in Biochemical parameters of Breast cancer
patients’ during treatment at Larkana Sindh.

Sikandar Khatoon Seelro!, Mahak Memon?, Afsheen Shah®

ABSTRACT:

Objective: To evaluate the changes in blood chemistry of breast cancer patients while under treatment at Larkana Insti-
tute of Nuclear Medicine and Radiotherapy (LINAR) Larkana, Sindh, Pakistan.

Methodology: The present study was conducted on the two hundred Breast cancer patients and divided them in four
groups on the basis of their treatment; age ranges between 20-70 years. Demographic characteristics of patients and
blood samples were collected for biochemical parameters i.e., Electrolytes (Na®, k*, CI", HCO3), Calcium, Urea and Cre-
atinine. Patients’ data was divided in groups on the basis of their treatment.

Results: Present study focused on analysis of biochemical parameters of breast cancer patients during treatment. 36%
of patients suffering from Breast cancer have been belonging to age group 41-50 years; whereas 11% risk was also
found in age group 20-30 years which is highly alarming. Urea & Creatinine was found highly significantly increased in
all groups; this is indication of poor blood flow to kidneys and threat of renal failure.

Conclusion: Hyponatremia, hyperkalaemia, hypochloraemia and hypercalcemia was found in patients. Increased level of
urea & creatinine is a big threat for renal failure in breast cancer patients. Chemotherapy with Radiotherapy and Surgery

group was more prone to electrolytes imbalance.
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Introduction:

Breast cancer is a major health risk and might cause death
of women." It is increasing in developing countries specially
in Pakistan.>® Different treatments i.e., Chemotherapy,
Radiotherapy, Surgery and combination of all; are adminis-
tered to the patient depending upon stage of disease.”” All
types of therapies are aggressive in nature and have seri-
ous side effects which are occasionally reversible and
sometimes irreversible.®> These therapies alter the bio-
chemical parameters and effect vital organs of the body.
Chemotherapy is the mixture of specific medicines which is
meant to target cancerous cells that are dividing and mutat-
ing at an abnormal rate to shrink or slow down their growth.
This is systematic therapy and effects electrolytes, Calci-
um, Urea and Creatinine.®’ Radiotherapy is a treatment
which uses low level of radiations like x-rays thrown on
target mass to kill cancerous cells. Radiotherapy is an ex-
ternal cancer treatment.® Radiotherapy causes vomiting
and diarrhoea which creates electrolytes imbalance where-
as prolonged Radiotherapy might cause Comorbid Cancer
like Lungs cancer etcetera. Surgery is the process of re-
moval of tumour or excessive mass or carcinogenic materi-
al. Surgery causes blood loss and increases weakness of
patient which would certainly affect biochemical parame-
ters i.e., electrolytes and Urea. Radiotherapy and surgery
also change the concentration of biochemical parameters
like electrolytes, urea and creatinine and effects on con-
centration of calcium. All treatment modalities may change
level of serum calcium and further complicate the iliness
and make patient venerable to diseases of liver and kid-
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neys.? Whichever type of treatment is administered to the
patient, all blood parameters should be focused and minor
changes addressed during the treatment.®

Objective:

To analyse the variations in biochemical parameters of
breast cancer patients during chemotherapy, radiotherapy
and surgery being done at LINAR (Larkana Institute of
Nuclear Medicine and Radiotherapy), Larkana, Sindh,
Pakistan.

Methodology:

This study conducted at Department of Oncology, LINAR,
Larkana during period from August 2022 to Feb 2023 after
approval by ethical committee vide Reference no.
I0B/294.b/2022, dated 13.06.2022. During study period,
200 consecutive female patients hospitalized at Depart-
ment of Oncology, Larkana Institute of Nuclear Medicine
and Radiotherapy Hospital (LINAR), Larkana, Sindh were
enrolled by using convenience sampling. Based upon treat-
ment modality i.e., chemotherapy (CT n=53), chemo and
radiotherapy (CT & RT n=44), surgery (SG n=57) and com-
bination of all three types of treatment (CRS n=46); for
study purpose each modality was considered as separate
group. Patients hospitalized for treatment of other type of
cancer were excluded from the study. Data collected using
a self-designed Questionnaire in Sindhi/Urdu. This ques-
tionnaire consists of 20 questions regarding demographic
characteristics of patients that includes age, gender, and
marital status, literacy rate, number of children, occupation,
diet, medical assessment, supplementary medication, fami-
ly history, general information of hospital. Blood samples
collected for biochemical analysis that includes serum elec-
trolytes (Na+, k+, Cl-, and HCO3-), calcium, urea and cre-
atinine. Electrolytes and calcium (Ca+) were analysed by
lon-Selective Electrode method on Electrolyte analyser as
reported by Vazquez et al."' Urea & Creatinine were ana-
lysed by as reported by de Aimeida et al.'?

For study purpose, data analysis performed using IBM
SPSS (version 22). Data presented as mean, standard de-
viation. Student t test used for difference between bio-
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chemical changes between treatment modalities and 0.05
consider as significant.

Results:

All hospitalized female breast cancer patients were from
adjoining areas of the Larkana, however 4% were from Ba-
luchistan.

Table no 1: Demographic characteristics.
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when serum Ca2+ found between 10.5 to 11.9 mg/dL,12.0
to 13.9 mg/dL and 14.0 to 16.0 mg/dL respectively.9
Among all patients only 7% were educated, 97% were mar-
ried and 83% were housewives. According to history men-
strual cycle was regular in 40% cases and right breast af-
fected in 57.1%. Other characteristics are shown in table
not.

For study purpose serum level of Na+, K+ and Ca2+ were
considered as follows. Serum Na+ when below normal is
considered as mild, moderate and severe hyponatremia
with serum level of 130-134 mEq/L,125-129 mEg/L, and <
125 mEg/L respectively. For K+, hypokalaemia is consid-
ered as mild and severe when serum K+ is < 3.5 mEq/L, <
2.5 mEq/L respectively. Hyperkalaemia is considered when
serum K+ is > 5.5 mEqg/L. For serum Ca2+, hypercalcemia
was considered mild, moderate and hypercalcaemic crisis
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n=200
Age Table no 2 shows Mean £SD and p value of electrolytes
20-30 11% (Na+, k+, ClI-, HCOS3-), serum calcium, urea and creatinine
31-40 26% in patients receiving different treatment. T-test have been
21-50 36% used to compare p value of each group with control. Signifi-
51-60 16% cant level used has been <0.05.
Above 60 1% Table 2: Serum Electrolytes, Urea, Creatinine, and Calcium
Presenting feature levels in all groups during different treatments.
Tumour 58% CT&
- S Pa- HC CT RT SG CRS Nor-
Swelling 9% ramete | Mean Mean | v [ Mean | Mean | mal
Pain 28% rs +SD #8D | ;o' | #SD | #SD [ Ran
Infection 3% N=200 | n=50 n=53 | a4 n=57 | n=46 | ges
Skin Allergy 2% 134.33 | 123.94 | 137.10 | 131.80 | 135-
- Sodi- 138.20 | 26 25 £1.90 | #153 | 145
Management at LINAR Hospital um ' +2.6 P p P P mEq/
Daily OPD 30% =0.02 | =0.04 | =0.005 [ =0.03 L
Daily Chemotherapy 20% 4511 | 5.8+2. | 4.40+0 | 555+1 | 3.5
Daily Radiations 30% Potas- 4.0511 42 10 .64 .82 5E2/
- sium p p p p mEq
Daily Surgery 10% =0.07 | =0.04 | =0.05 | =0.04 L
Daily Admit 10% 86.63+ | 97.83x | 100.27 | 97.40+ | 96
Family history of Breast Cancer Chio- | 10133 | 24 | 432 | +310 | 515 | 106
Yes 34.2% ride 1045 P p p p mEq/
No 65.8% =0.05 | =0.05 | =0.07 | =0.06 L
Breast feeding 2347+ | 22.97¢ | 25.50+ | 233:2 | 23
Yes 67.1% Bicar- | 23.73+ | 3.13 3.057 2.28 52 30
No. 32.9% Pt |2 g | s | <o | e | T
History of Birth control pills used =505
Yeos 599 8531 [ "% [ 7.12:0 | 6.81x1 | 3.3-
° Urea 6.20%1. 61 : 44 3 6.7
No 78% 290 p= =<6’ 00 p p= | mmo
Stage of Carcinoma <0.000 0 <0.000 | <0.001 "
5 97.90+ | 87.03x | 82.77+ | 75.63x | 80-
Stage 0 20% Creati- | 74.33: | 22 4.0 3.9 19 | 115
Stage 1&lI 30% nine 20.181 p= p p p mmo
Stage 1 50% 50% <0.000 | =0.02 | =0.01 | =0.07 I
Grade of Cancer 110-76981 18-22’5 6.78+1 122-2281 8.5
S Calci- | 9.36x1 | : .34 ; 10.2
Grade | 28.5% um 561 P P o= _p mg/
Grade Il 58.5% o00 | 7900 1 <9000 | T i
Grade lll 13%

Healthy Control (HC), Chemotherapy (CT), Chemotherapy & Radiotherapy (CT & RT), Surgery
Group (SG) and Chemotherapy, Chemotherapy & Radiotherapy, Surgery (CRS). P is significant
level.

Discussion:

Breast cancer is increasing day by day among women in
Pakistan' as well as within developed countries. Present
study focuses on analysis of biochemical parameters of
breast cancer patients during treatment. 36% of patients
suffering from Breast cancer have been belonging to age
group 41-50 years,® whereas 11% from early age group 20-
30 years which is quite concerning. Normalcy of menstrual
cycle is mandatory for regulation of hormones, proper func-
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tioning of ovaries and regulation of breast cell metabolism.
60% women have been found with irregular menstrual cy-
cles which might be one of the major risk factors for devel-
opment of tumour. During interview; majority of females
complained about extensive labour specially while using
manual Sewing Machines; thereby contributing to their
breast issues. Other women attributed the risk to minor
accidents i.e., jerk/ shock/ strike/ pressing of breast; which
aggravated due to continuous negligence and converted to
breast cancer. 93% of females have been uneducated and
83% have been housewives (Table No. 1). Late diagnosis
and continuous negligence aggravated their disease.
Saeed et al;® reported that fear of cancer therapies is main
cause of delayed treatment. Resultantly they reach to ad-
vance stage where they are administered multiple aggres-
sive therapies for immediate relief. These therapies alter
the biochemical parameters of blood and increase other
complications. 34.2% Patients had positive family history
(Table No. 1); which merits early diagnosis and counselling
of their close family members. During study it has also
been assessed that nutritive care of patient was being ig-
nored. Hypernatremia has been found in Surgery group
(SG) whereas Hyponatremia has been observed in all oth-
er three groups such as CT, CT &RT and CRS groups. So-
dium is major cation of blood, both hypo and hyper condi-
tions increase the complications in patients. Severe Hypo-
natremia have been observed in CT&RT group whereas
Mild Hyponatremia has been observed in all other
groups. ® Potassium is needed for proper functioning of
heart and other body tissues. Hyperkalaemia has been
found in all groups and its increased level may affect res-
piratory and cardiovascular functioning, Tadesse & Lam-
inie’® also reported that sodium reduces and potassium
increases after the treatment. Chloride has been signifi-
cantly low in CT and CT&RT groups. Low level of chloride
strongly warrants evaluation of acid base balance. There
was no significant change in bicarbonate in all groups. Se-
rum urea and creatinine is used to evaluate the renal func-
tions of normal person and excretion of these factors indi-
cate lean body mass. Higher level of creatinine causes re-
nal impairment. In this study; Urea & Creatinine has been
found highly significantly increased in all groups which is
indication of poor blood flow to kidneys and may cause
renal failure. Van et al;"' and Statlender et al;'? reported
same findings. Calcium was found low in Surgery group
(SG), a finding in agreement with other studies,>'* but
significantly high in all other three groups i.e., CT, CT&RT
and CRS groups, almost identical figure reported by oth-
ers.’ Slight increase in calcium level has been observed in
all types of treatments except surgery patients in whichhy-
pocalcaemia,’®'” has been found mostly at stage | and
stage Ill of this study. Hypocalcaemia has been found
clearly linked with chemotherapeutic drugs and had direct
effect on parathyroid hormone suppression or change in
calcium sensing.'® Balanced diet including use of vegeta-
bles and fruits; and improved water intake is essential for
quality of life of breast cancer patients. "%

Conclusion:

Biochemical abnormalities are not uncommon in breast
cancer patients who are under active treatment by any mo-
dality. Notably, the group undergoing chemotherapy in con-
junction with radiotherapy and surgery exhibited a greater
susceptibility to electrolyte imbalances. It is advisable to
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monitor biochemical abnormalities in all breast cancer who

are under active treatment.
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