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Abstract
Background: Breast cancer is the most common cancer worldwide and malnutrition commonly occurs during 

cancer. Malnourished cancer patients respond poorly to therapeutic interventions resulting in increased morbidity and 
mortality. The aim of the present study was to evaluate malnutrition in breast cancer patients through measurement 
of biochemical markers.

Methods: Hospital based cross-sectional study was conducted on 50 breast cancer patients and 50 healthy 
individuals. Blood was collected and analyzed to gather biochemical and hematological data. Demographic and 
anthropometric data were also collected and data were statistically analyzed. 

Results: The mean age of participants was 43.06 years. Patients had decreased albumin, creatinine, body mass 
index and lymphocyte but increased globulins and urea levels than controls. Prevalence of malnutrition assessed 
through albumin blood count and body mass index was 32%, 46% and 36% respectively. A positive correlation 
existed between globulin and total protein levels (r=0.84, P<0 .0001) and negative correlation between albumin and 
globulin levels (r=-0.48, p<0.0001), and albumin positively correlated with lymphocyte count (r=0.51, p= 0.03) among 
breast cancer patients. 

Conclusion: Measurement of serum albumin, globulin, creatinine, blood count and urea could serve as reliable 
markers for assessment of malnutrition in breast cancer patients.
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Introduction
Breast cancer is the commonest malignancy of females all over 

the world [1]. It is the most common cancer in women worldwide, 
with nearly 1.7 million new cases diagnosed in 2012. This represents 
about 12% of all new cancer cases and 25% of all cancers in women 
[2]. Currently Breast cancer is the most commonly diagnosed cancer 
in women in several sub-Saharan African countries and its burden 
increases in the coming decades. An age-standardized incidence rate 
of 19.5 per 100,000 and an estimated age-standardized death rate of 
11.8 per 100,000 females are estimated in Ethiopia [3]. The prevalence 
of malnutrition in people with cancer is estimated up to 30–50% and 
85% in long-term care facilities. All women regardless of their racial 
or ethnic origin or heritage are at risk of developing breast cancer [4]. 
The development of cancer may be initially slow or rapidly evolving, 
unavoidably affecting nutritional status [5]. Malnutrition is common 
in cancer patients [6]. Cancer associated malnutrition can result from 
local effects of a tumor, the host response to the tumor and due to the 
effect of antitumor therapies.

Malnutrition has been associated to several clinical consequences, 
including quality of life impairment, decreased treatment response, 
increased risk of infections, high risk of chemotherapy induced toxicity, 
increased length of hospital stay, hospitalization costs and increased 
morbidity and mortality [7,8]. It may also affect performance of organ 
systems and even the whole organism [9]. Cancer cell proliferation, 
survival and metastasis depend on metabolic reprograming of not 
only dietary nutrients but also systemic metabolic deregulation 
promoting tissue wasting and metabolites mobilization that ultimately 
supports tumor growth [10]. Cachexia is a life threatening common 
cancer metabolism syndrome that affects many organ functions that 
all together decreases patients’ quality of life and worsening their 

prognosis. Starvation affects mainly the adipose tissue but wasting is 
a phenomenon particularly of the skeletal muscle. Even though it is 
the most common cancer in women of high-income countries, there 
is a trend of increasing incidence and mortality from breast cancer in 
lower income countries [11]. In addition, therapies also exaggerate the 
malnutrition resulting in increase in morbidity and mortality of the 
patients. Hence early assessment of nutritional status is important for 
nutritional therapy in order to reduce the above complications. Breast 
cancer is the leading killer cancer disease among female in Ethiopia. 
Surprisingly it not only women above 50 that manifest the disease but 
also women at younger age suffer from the disease in this country. This 
requires an elaborated genetic study of the community. Malnutrition 
is rampant in Ethiopia and it complicates treatment of cancer patients. 
This paper is the first of its kind in Ethiopia that attempts to address 
cancer malnutrition and efficacy of the different treatment strategies by 
measuring various biochemical markers.

Methods and Patients
Study design 

Hospital based cross-sectional study was conducted from January 
2016 to April 2017 to evaluate serum biochemical profiles and 
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anthropometric parameters as cancer malnutrition markers among 
50 new breast cancer patients attending Tikur Anbesa Specialized 
Hospital, Addis Ababa with age and sex matched 50 healthy individuals 
as controls. Convenient sampling method was used to recruit patients. 
Patients with renal and liver failure and those who had surgery, 
those taking chemotherapy, radiotherapy and dialysis, or those using 
immunosuppressive medication were excluded from the study.

Blood sample and data collection procedures

After the study participants had been asked for their consent, blood 
(5ml) was withdrawn from the study participants. The sample was 
collected by qualified professional nurses in the hospital.

In addition, the questionnaire was filled by face to face interview 
and some anthropometric indicators were also measured following 
standard procedures. Blood collected in appropriate tubes was allowed 
to stand for 30 minutes at room temperature to allow complete clotting 
and clot retraction. Samples were then centrifuged at 4000 rpm for 
10 min to extract serum. The serum extracted was used to determine 
the levels of albumin, total protein, creatinine and urea. About 2ml of 
the blood was kept in EDTA coated tubes and hematological profiles 
were determined for all samples using a hematological analyzer. Safety 
precautions were taken while handling blood and disposing it.

Test procedures of Biochemical markers

Serum albumin level was measured by the method of bromocresol 
green [12].

Total protein was determined by using an automatic chemistry 
analyzer. Measurement was performed by a Biuret reaction using a 
total protein reagent kit. Total serum globulins were determined by 
subtracting the values of albumin from total protein.

[globulin (g/dl)] = [Total Protein (g/dl)] – [Albumin (g/dl)].

Serum creatinine reacts with picric acid in alkaline solution 
yielding a yellow- orange colored compound. The intensity of the 
color is directly proportional to creatinine concentration present in the 
sample and is measured at an absorbance between 490 nm-500nm.

The enzyme urease converts urea to ammonia and carbonic acid. 
Glutamate dehydrogenase catalyzes the reaction of ammonia with α- 
ketoglutarate and oxidizes NADH in to NAD+.

Automated hematology analyzer, was used to accurately count and 
size cells by detecting and measuring changes in electrical resistance 
when a particle such as a cell in a conductive liquid passes through a 
small aperture.

Anthropometrical measurement procedure

The weights of the breast cancer patients and the control were 
measured using a standard balance, and the height was measured by 
using a height measuring device attached to the balance. Body Mass 
Index was then calculated from the body weight (kg) and height (meter) 
as BMI=Weight (kg)/Height (m)2. According to Norte et al., 2015, four 
categories of BMI were identified: <18.5 kg/m2 (underweight); 18.5 to 
24.9 kg/m2 (normal); 25 to 29.9 kg/m2 (overweight); and ≥ 30 kg/ m2 
(obese). The participants’ ages were also recorded.

Data quality control and management

The data collection questionnaire was well prepared and all variables 
were filled on the data extraction format daily. All the laboratory 
procedures were handled by professional laboratory technologists. All 

the tests were standardized and automated.

Data processing and analysis 

After checking for completeness and cleaning, processing and 
analysis of the data obtained from laboratory analyses of the blood 
samples and questionnaires was performed by coding and entering 
the data into Epi Data statistical software version 3.1 and then to SPSS 
software version 23 package and the different variables were tested 
and analyzed. Simple descriptive statistics was used to present the 
socio demographic and clinical characteristics of the study subjects. 
Continuous variables were presented as mean ± standard error and 
compared using the student t tests and one way analysis of variance 
(ANOVA). Other associations were performed with Pearson’s 
correlation coefficient. A P-value of <0.05 at 95% confidence level was 
considered to be statistically significant in all the analyses.

Ethical consideration 

Before starting data collection and preliminary study, ethical 
clearance letter with reference number SOM/DRERC/BCHM060/2009 
was obtained from the Department Research and Ethics Review 
Committee, Department of Biochemistry, College of Health Sciences, 
Addis Ababa University. The objective of the study was briefly clarified 
and explained for each participant, before enrolling any of the eligible 
study participants. Samples and data were collected after informed 
consent had been obtained from the study participants.

Results 
This study enrolled 50 female breast cancer patients and 50 healthy 

female as controls which meet the inclusion and exclusion criteria. The 
average age of the breast cancer patients and control groups were 43.06 
ages ranging from 21 to 56 years. Most of the breast cancer patients in 
the study were of middle economic status (58%), rural resident (58%), 
married (74%), with moderate loss of appetite (48%), self-feed without 
difficulty (70%). In addition only 12 % of the breast cancer patients 
drink alcohol, and 2% did smoke cigarette. The control groups were of 
middle economic status (72%), urban (84%), married (72%), and with 
good appetite. They had no habit of smoking and alcohol consumption 
(Table 1).

With regards to cancer stage, stage III amounted the highest 
proportion (36%) whereas stage I had least proportion of the breast 
cancer patients (18%) (Figure 1).

Assessment of malnutrition among the breast cancer patients and 
control groups was performed using anthropometric techniques and 
biochemical tests using standard kits. The age group ranged between 21 
and 56 years. There was a good matching with regards to age between 
the control and study groups. There was no statistically significant 
difference between the mean ages of patient and the control groups.

Serum albumin level was measured for controls and study subjects 
and the results showed that there was a statistically significant difference 
between the two groups. The study group had lower mean albumin 
level (3.89 ± 0.04 g/dl) than the control group (4.34 ± 0.17 g/dl) with 
P<0.0001. Serum total protein level was also measured for the two 
groups and the results showed that there was no significant difference 
between them. The study group had almost similar mean average total 
protein level (7.81 ± 0.07 g/dl) to the control group (7.7 ± 0.05 g/dl) 
with a P< 0.19. Serum globulin was calculated from the total protein 
for the breast cancer patient & control groups. The patient group had 
higher mean globulin level (3.92 ± 0.08 g/dl) than the control group 
(3.35 ± 0.04 g/dl) with P< 0.0001.
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The patient’s mean value of serum creatinine level was (0.72 ± 0.03 
mg/l) and the control mean was (0.96 ± 0.03 mg/l) P< 0.0001. This 
shows that the creatinine level had really gone down for the breast 
cancer patients than control groups. Urea mean value level for study 
group was (25.19 ± 1.22 mg/l) and for control group (21.62 ± 1.01 
mg/l) with a P< 0.033. In addition total lymphocytes count (TLC) was 
determined for both groups and its mean value for the patient group 
(1.73 x 103 ± 0.29 cells/mm3) & the control group (2.35 x 103 ± 0.15 
cells/mm3) with P< 0.0001. Anthropometric parameter such as body 
mass index was determined by measuring weight and height of both 
groups. The mean body mass index value was 17.97 ± 0.6 kg/m2 for 
study group and 20.43 ± 0.64 kg/m2 for control group. The results of 
the two groups are shown in (Table 2).

Serum albumin, total lymphocyte count, total protein, creatinine 
and body mass index were measured to see the prevalence of 

malnutrition between control group and study subjects. The results 
obtained are shown below (Table 3). The overall prevalence of 
malnutrition was 32%, with 12% and 20% cases of moderate and mild 
malnutrition, respectively according to serum albumin. According to 
total lymphocyte count prevalence of malnutrition were 46%; with 4%, 
sever; 4%, moderate and 38% mild malnutrition in the patient group. 
In addition 2% were, severely; 34%, mildly malnourished; 14% were 
overweight and 12% obese based on body mass index. There was no 
statistically significant prevalence of malnutrition using serum total 
protein and creatinine level in the study group. There was almost no 
prevalence of malnutrition in the control group through all biochemical 
nutritional markers assessed in the study.

Pearson correlation analysis for anthropometric and biochemical 
measurements for the patient and control group were done and are 

Variable   Patients N (%) Controls N (%)
Agea 1.72 43.06 ± 1.72 43.06 ±

Socioeconomic 
statusb Low 20 (40) 6 (12)

Middle 29 (58) 36 (72)
High 1 (2) 8 (16)

Residence Rural 29 (58) 8 (16)
Urban 21 (42) 42 (84)

Marital status Married 37(74) 36 (72)
Single 2 (4) 12 (24)
Widow 7 (14) 0 (0)

Divorced 4 (8) 2 (4)
Appetite status No loss of appetite 21 (42) 50 (100)

Moderate Loss of 
appetite 24(48) 0 (0)

Severe loss of appetite 5(10) 0(0)

Mode of feeding Self-feed without 
difficulty 35 (70) 50 (100)

Self-feed with difficulty 15 (30) 15 (30)
Alcohol taking Yes 6 (12) 0(0)

No 44 (88) 50(100)
Smoking status Yes 1(2) 0(0)

No 49(98) 50(100)
aAge, continuous variable, is expressed as mean ± standard error; b for the rest of 
the variables, qualitative, the numbers are in percent out of the total 50 patients 
and 50 controls.

Table 1: Socio demographic characteristics of the breast cancer patients and 
control groups.

Figure 1:  Proportion of breast cancer patients’ enrolled in the study.

Parameters
Breast Cancer

(n=50)
Mean ± SE

Control
(n=50)

Mean ± SE
P-Value

Age 43.06 ± 1.72 43.06 ± 1.72 1.000

Albumina 3.89 ± 0.04 4.34 ± 0.17 <0.0001

Globulina 3.92 ± 0.08 3.35 ± 0.04 <0.0001

Total proteina 7.81 ± 0.07 7.7 ± 0.05 0.190

T. lymphocyte countb 1.73 ± 0.29 2.35 ± 1.12 <0.0001

Creatininec 0.72 ± 0.03 0.96 ± 0.03 <0.0001

Ureac 25.19 ± 1.22 21.62 ± 1.01 0.033

Body mass indexd 17.97 ± 0.6 20.43 ± 0.64 0.069

Values bearing different superscripts a, b, c, d; represents units, ag/dl, b103 x cells/ 
mm3, cmg/dl, dkg/m2

Table 2: Comparison of mean value of anthropometric and biochemical 
measurements of the breast cancer patients and control groups.

Variables Breast cancer (50) 
N (%)

Control (50) N 
(%) P –value

Albumin      
Severely malnourished 0 (0) 0 (0)

 
0.03*
 
 

Moderately 
malnourished 6 (12) 0 (0)

Mildly malnourished 10 (20) 0 (0)
Normal 34 (68) 50 (100)
Total lymphocyte count      
Severely malnourished 2 (4) 0 (0)

 
0.01*
 
 

Moderately 
malnourished 2 (4) 0 (0)

Mildly malnourished 19 (38) 3 (6)
Normal 27 (54) 47 (94)
BMI      
Sever malnourished 1(2) 0(0)  

 
0.01*
 
 

Mild malnourished 17(34) 2(4)
Normal 19(38) 34(68)
Overweight 7(14) 14(28)
Obese 6(12) 0(0)
Total protein      
Malnourished 1(2) 0(0) 0.99

 Normal 49(98) 50(100)
Creatinine      
Malnourished 11(22) 0(0)

0.07
Normal 39(78) 50(100)
*P value < 0.05 is statistically significant

Table 3: Prevalence of malnutrition in breast cancer patients and control individuals.
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Albumin

Breast 
Cancer

AGE GLOB TPRO TLYMC CRE UREA BMI
R -0.21 -.48** 0.06 0.51* 0.02 0.05 0.1
P 0.14 <0.0001 0.65 0.03 0.88 0.73 0.48

Control 
groups

R -0.11 .05 .56** 0.02 0.26 0.02 0.05
P 0.45 0.71 <0.0001 0.16 0.06 0.89 0.74

** Correlation is significant at the 0.01 level (2-tailed),* Correlation is significant 
at the 0.05 level (2-tailed).TPRO; total protein, GLOB; globulin, TLYMC; total 
lymphocyte count, CRE; creatinine, BMI; body mass index

Globulin

Breast 
Cancer 

AGE ALB TPRO TLYMC CRE UREA BMI
R 0.21 -.48** .84** 0.04 -0.2 0.01 0.07
P 0.15 <0.0001 <0.0001 0.78 0.33 0.9 0.59

Control 
groups

R 0.12 0.05 .86** -0.15 0.15 0.07 0.06
P 0.42 0.71 <0.0001 0.3 0.3 0.65 0.68

** Correlation is significant at the 0.01 level (2-tailed).ALB; albumin, TPRO; total 
protein, TLYMC; total lymphocyte count, CRE; creatinine, BMI; body mass index

TLYMC

Breast 
Cancer 

AGE ALB TPRO CRE UREA BMI GLOB
R -0.14 0.08 -0.09 0.26 0.19 0.47* 0.04
P 0.35 0.56 0.52 0.07 0.18 0.04 0.78

Control 
groups

R -0.13 0.2 0.04 0.06 0.67 0.04 0.17
P 0.35 0.16 0.79 0.64 0.64 0.77 0.23

* Correlation is significant at the 0.05 level (2-tailed).ALB; albumin, TPRO; total 
protein, GLOB; globulin, TLYMC; total lymphocyte count, CRE; creatinine, BMI; 
body mass index

Table 4: Pearson correlation co-efficient between anthropometric and biochemical 
indices for breast cancer patient and control groups.

assessed through one way ANOVA. There was significant difference 
in mean value of serum albumin (P=0.001), Creatinine (P=0.001) and 
TLC (P=0.010) with clinical stage of breast cancer but non-statistical 
significant difference in total protein (P=0.922), globulin (P= 0.963), 
urea (P=0.088) and body mass index (P=0.144) (Table 6).

Discussion
Breast cancer patients were found to have elevated levels of 

globulin and urea, lower level of albumin and ceatinine than the 
control group. Total lymphocyte count was significantly lower in 
the patients. Anthropometric indicator like BMI was also lower than 
the control subjects. Non-significant increase in the mean value of 
serum total protein was obtained in breast cancer patients, similar 
to several other reports [13-14]. This increase in serum total protein 
level is because cancer patients synthesize different kinds of proteins 
such as globulins, immunoglobulin, enzymes and positive acute 
phase proteins. Lymphocytes produce globulins to the levels that are 
high enough to compensate for the lowered albumin levels in the 
serum. Another reason for increase in total serum protein could be 
that as plasma circulates through the tissues, it collects proteins that 
are released from their original locations due to certain physiological 
events, such as tissue remodeling, trauma and cell death. That there 
is no change in total protein may be due to compensation of negative 
acute phase protein by positive acute phase protein. So for assessment 
of malnutrition, it is better to assess the fraction of total protein rather 
than total protein.

There was significant decrease in mean value of albumin in breast 
cancer patients compared to controls; similar to other findings [15,16]. 
The reduction in serum albumin concentration could be because, 
during malignancy condition, liver synthesizes large amount of positive 
acute phase reactant proteins than the synthesis of negative acute phase 
reactant proteins. A report showed that synthesis of inflammatory 
cytokines such as TNF-α and IL and C-reactive protein also reduces 
serum albumin concentration [17]. These inflammatory mediators 
are produced by tumor and host cells in malignancies. Another cause 
for the observed reduced albumin level in serum of breast cancer 
patients may be due to the role of albumin as extracellular antioxidant 
scavenger [18]. There was 32% prevalence of malnutrition in breast 
cancer patients with 12% and 20% of moderate and mild malnutrition, 
respectively taking albumin as marker. Albumin positively correlated 
to TLC in study group. The low albumin level in patients may increase 
susceptibility to infection, reduce quality of life and increase mortality. 
In addition albumin negatively correlated with globulins i.e. low 
albumin to globulin ratio. The low albumin to globulin ratio was 
predicting long term mortality in breast cancer patients. Moreover, the 

Parameters No appetite loss 
(n=21) value

Moderate 
appetite (n=21) 

value

Severe 
appetite 

(n=21) value
P

Albumin 0.027* 4.01 ± 0.09 3.98 ± 0 .05 3.67 ± .05
Total protein 0.643 7.67 ± 0.1 7.89 ± 0.1 7.89 ± 0.1

Globulina 0.891 3.76 ± 0.1 3.87 ± 0.1 3.98 ± 0.1
Creatinineb 0.57 0.77 ± 0.04 0.70 ± 0.03 0.61 ± .06

Ureab 0.135 28 ± 1.92 23.5 ± 1.86 22.2 ± 2.96
TLCc 0.135 1.83 ± 2.1 1.67 ± .28 1.67 ± .33
BMId 0.786 18.49 ± 1.06 17.79 ± .88 17.14 ± 1.36

*P value < 0.05 is statistically significant, data are expressed as Mean ±SE; values 
bearing different superscripts a, b, c, d, represents units, ag/dl, bmg/dl, c103 x 
cells/ mm3, dkg/m2

Table 5: One-way ANOVA of appetite status effect on biochemical, TLC and BMI, 
in breast cancer patients.

Parameters Stage I  (n 
= 9)

Stage II  
(n=12)

Stage III 
(n=18)

Stage IV 
(n=11) P-value

Albumina 4.16 ± 0.08 4.01 ± 0.06 3.85 ± 0.05 3.55 ± 0.17 0.001**

Total proteina 7.71 ± 0.16 7.83 ± 0.10 7.85 ± 0.18 7.79 ± 0.14 0.922
Globulina 3.75 ± 0.24 3.94 ± 0.10 3.99 ± 0.17 3.91 ± 0.20 0.963

Creatinineb 0.80 ± 0.05 0.86 ± 0.03 0.70 ± 0.05 0.55 ± 0.06 0.001**

Ureab 20.22 ± 1.75 23.53 ± 2.23 25.6 ± 2.92 30.8 ± 2.58 0.088
T. Lymph. 

Countc 1.95 ± 0.11 1.70 ± 0.06 1.77 ± 0.08 1.52 ± 0.02 0.010**

BMId 19.66 ± 1.20 17.98 ± 0.92 17.17 ± 1.36 16.77 ± 0.6 0.144
**P value ≤ 0.01 is statistically significant, data are expressed as Mean ±SE; 
values bearing different superscripts a, b, c, d represent units, ag/dl, bmg/dl, c103 
x cells/ mm3, dkg/m2

Table 6: One-way ANOVA test showing cancer stage effect on biochemical, TLC 
and BMI parameters, in breast cancer patients.

shown in Table 4. Albumin positively correlated with TLC (r=0.51, 
P=0.03) in patient group and serum total protein (r=0.56, P<0.0001) in 
the control group. Albumin also negatively correlated with nutritional 
indicators of serum globulin (r=-0.48, P<0.0001) in study group. 
Globulin showed a statically significant positive correlation with total 
protein in both study (r = 0.84, P<0.0001) and control groups (r=0.86, 
P<0.0001). Creatinine positively correlated with urea (r=0.33, P=0.02) 
and body mass index (r=0.43, P< 0.0001) in the study group. But 
there was no correlation in the control group. Total lymphocyte count 
positively correlated with body mass index (r=0.47, P=0.04) in patient 
group.

Bivariate, Pearson correlation analysis, showed that age negatively 
correlated with all biochemical and body mass index in both study and 
control groups (P>0.05). In addition appetite status was also assessed 
in the study groups. There was significant difference in mean value of 
serum albumin (P=0.027), with appetite status of breast cancer patients 
but non-statistical significant difference in total protein (P=0.643), 
globulin (p=0.891), Creatinine (P=0.570), urea (P=0.135), TLC 
(P=0.179) and body mass index (P=0.786) (Table 5).

Effect of cancer stage on biochemical nutritional parameters was 
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low plasma albumin concentration is a reflection of poor diet or poor 
appetite that minimizes amino acids availability for plasma protein 
biosynthesis.

There was significant higher serum globulin in the patient than 
the control group, which agrees with other works. In response to 
reduced levels of serum albumin in breast cancer patients, albumin 
to globulin ratio is lowered due to an increase in globulins; mainly 
immunoglobulin’s synthesized by lymphocytes to compensate for 
the reduced serum albumin. Failure of lymphocytes to raise globulins 
to levels that is high enough to compensate for the reduced albumin 
may indicate advanced disease, where protein synthesis is reduced but 
protein catabolism is accelerated.

Significantly lower serum creatinine level was observed in the study 
group than the control group, which may be attributable to muscle 
mass wasting of breast cancer patients. A large proportion of the breast 
cancer patients in this study were stage III and above, which may have 
lost muscle mass as a result of increased breakdown of muscle protein 
to provide the essential amino acids required for protein synthesis 
and energy metabolism gluconeogenesis for the tumor cells [19,20]. 
In contrast to decreased protein synthesis in muscle cells, tumor cells 
exhibit increased protein synthesis in liver. Removal of specific amino 
acids by the tumor leads to a depression of host protein synthesis [21]. 
The condition of sarcopenia in an individual with otherwise normal 
body weight would result in a disproportionately low contribution of 
muscle derived metabolites. It is estimated that 20% or more of patients 
with cancer may have sarcopenia, i.e. significant loss of muscle mass, 
and thus lower than expected serum creatinine levels [22,23]. Muscle 
catabolic rate increase in the presence of tumor, results in a negative 
nitrogen balance on the muscle due to translocation of nitrogen from 
host to the tumor. Statistically significant elevated mean urea value 
in breast cancer was also found as compared to healthy subjects. The 
elevated serum urea level in our study probably arises from an increased 
mobilization of body proteins for the production of glucose for use 
by the tumor. In the presence of cancer the ability of an organism to 
regulate the synthetic and catabolic processes involving numerous 
and different proteins with the goal of maintaining relatively constant 
bodies are disturbed. The malignant tumor seems to inappropriately 
metabolize both dietary and host proteins, resulting in the wasting 
of lean body mass. It is estimated that 30 – 100% of all patients with 
advanced cancer have negative nitrogen balance [24].

A significant decrease in mean value of total lymphocyte count in 
breast cancer patients as compared to normal subjects was also noted 
, which is in line with other works [25,26]. Reduction may be due to 
cancer directed depletion of albumin or malnutrition that contributes 
to compromised immunity/immune-suppression. Other investigators 
reported significant reduction in the number of helper CD4+ cells 
and depressed natural killer cell activity [27]. Total lymphocyte count 
positively correlated with body mass index. Skeletal muscle, which 
accounts for 40% of body weight and 50% of body protein, plays 
a vital role in regulating immune function and its loss predispose 
impaired tissue healing and poor immune function. The mean values 
of body mass index showed that the breast cancer patients were 
underweight but the control group had normal value. This is in line 
with the work of [28]. Assessment of prevalence of malnutrition in 
patient group through BMI showed that 2% were severely and 34% 
mildly malnourished but 14% were overweight and 12% were obese. 
There was significant difference in mean value of serum albumin level 
in breast cancer patients in relation to pathological stages and the 
value decreased as the stage becomes advanced, which is in line with 

other studies [29-30]. This may be due to increased degradation and 
decreased synthesis of albumin with increasing cancer stages. Decrease 
in total lymphocyte count level with increase in stage of breast cancer 
in our study agrees with another study [31]. In addition, mean value 
of serum creatinine also showed statistically significant reduction with 
advanced clinical stages. There were no differences in mean serum total 
protein level among breast cancer patients at different cancer stages.

Conclusion
Breast cancer patients present with different stages of malnutrition. 

The consequences of malnutrition include impairment of immune 
functions, poor quality of life, low response to chemotherapy, 
chemotherapy-induced toxicity and complications. The low albumin 
concentration was indicative of the malnutrition and unavailability 
of amino acids for protein synthesis. The high urea level obtained in 
breast cancer patients is indicative of increased muscle wasting and 
catabolism of proteins. These patients are in a state of negative nitrogen 
balance and this has to be considered during treatment through diet 
supplementation or nutritional therapy has to be considered as a 
treatment strategy. There is a rampant nutritional deficiency in this 
country that can compound the problem of cancer treatment. Since 
biochemical markers have their own limitations and their level is 
affected by different disease, it is advisable to use combination of 
biochemical markers and lymphocyte count to get feasible assessment 
strategy of malnutrition during cancer.
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