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Abstract 

Background: Anemia is a common finding in cancer, which is caused by many factors. It is a 

major cause of morbidity in cancer patients resulting in impaired organ function, reduced health-

related quality of life, aggressive tumor behavior, lower sensitivity to chemotherapy and 

radiotherapy, even shorter survival; however, little is known about the prevalence of anemia and 

associated factors among cancer patients during diagnosis in developing countries like Ethiopia. 

Objective: To assess the prevalence of anemia and associated factors among newly diagnosed 

patients with solid malignancy at Tikur Anbessa Specialized Hospital, Radiotherapy center, 

Addis Ababa, Ethiopia. 

Methods: Descriptive cross-sectional study was conducted from April - May, 2014 G.C. A 

total of 422 newly diagnosed patients with solid malignancy attending Radiotherapy center, 

TASH were enrolled to assess anemia prevalence and associated factors.  Data was coded, 

entered and analyzed using SPSS version 16. Univariate analysis was applied to compute 

descriptive statistics for many variables. Bivariate and multivariate logistic regressions were also 

used to examine the effect of selected variables on prevalence of anemia and severity of anemia 

by the help of Odds ratio (OR) with 95% Confidence Interval (CI). P-Value < 0.05 was taken as 

statistically significant. Variables that showed statistically significant association (p<0.05) in 

Bivariate analysis, were entered and analyzed by multivariate analysis. 

Result: Out of 422 respondents,  285(68%) were females and 153(36%) of respondents fell into 

35-49 age group with age range between 18-80 years and median age of 45. The overall 

prevalence of anemia across different tumor was 23% and higher anemia prevalence was noted 

in gynecology (37.7%) and colorectal carcinomas (26.7%). Majority of the anemic patients 

(68%) remained untreated for anemia. The mean trigger hemoglobin for transfusion was 7.7 g/dl. 

About 83.5% of anemia was mild to moderate type. Performance status (AOR = 3.344; 95% CI 

1.410 – 7.927) and bleeding history (AOR = 3.628; 95% CI 1.800 – 7.314) showed statistically 

significant association with occurrence of anemia with p-value < 0.05. 

Conclusion: The overall prevalence of anemia across different tumor was 23 %, in which 

gynecology and colorectal showed relatively higher anemia prevalence, 37.7 % and 26.7 % 

respectively.
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1. Introduction 

1.1 Anemia associated with cancer 

Anemia is a condition that develops when whole blood lacks sufficient healthy red blood cells, 

which is characterized either by reduction in Hb concentration, red blood cell count or packed 

cell volume below normal levels [1-4]. As per National Comprehensive Cancer Network 

(NCCN)   guideline, anemia is defined as Hb ≤ 11 g/dl or ≥ 2 g/dl below baseline. Cancer is one 

of the most frequent conditions associated with anemia of chronic disease; meantime, anemia is a 

common complication of cancer [5]. The estimated prevalence of anemia varies ranging from 

30% to 90% of cancer patients during the course of their diseases [2, 5, 6]. 

The pathophysiological origins of anemia can be grouped into different categories: blood loss, 

increased destruction of red blood cells and decreased production of functional red blood cells 

[2, 6].The origin of anemia in cancer patients is often multifactorial. A number of underlying 

mechanisms may contribute to anemia of cancer, for instance the underlying  co-morbidities such 

as coagulation disorders, bleeding, hemolysis, hereditary diseases (e.g. thalassemia, 

hemoglobinopathies, etc ), renal insufficiency, nutritional deficiencies (e.g. due to cancer-

induced anorexia or resection of gastrointestinal malignancies), inflammatory disease, or a 

combination of these mechanisms [2, 7]. 

Cancer-related anemia may occur as a direct effect of neoplasm (by direct invasion of bone 

marrow, by releasing proteins or substances), by the sensitization of the immune system, or as a 

result of the cancer treatment whether surgery, radiotherapy or chemotherapy. For examples, 

procoagulants released from some cancers like gastrointestinal and prostate, development of 

antibodies in cancer like adenocarcinoma, deposit of amyloid leading to bone marrow 

replacement in cancer like plasma cell dyscrasia, which all may lead to some type of anemia [8, 

9]. 

Cancer itself can directly cause or exacerbate anemia either by suppressing hematopoiesis 

through bone marrow infiltration (e.g. breast and prostate cancer) or production of cytokines that 

lead to iron sequestration, inhibit release and synthesis of endogenous erythropoietin, reduce the 
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response of erythroid progenitor cells to erythropoietin, which ultimately impair erythropoiesis 

[7,10].  Cancer-related anemia is a cytokine-mediated disorder resulting from complex 

interactions between tumor cells and the immune system. Overexpression of certain 

inflammatory cytokines results in shortened survival of red blood cells, suppression of erythroid 

progenitor cells, impaired iron utilization, and inadequate erythropoietin production [11]. 

Tumor cells are known to produce and secrete several soluble cytokines such as IL-1, interferon-

γ, Il-6 and TNF that may be able to decrease Hb levels by hemolysis, suppression of 

erythropoiesis, and impairment of erythropoietin response of erythroid medullary precursors 

[12]. TNF-α and IL-1 inhibit EPO mRNA synthesis leading to inhibition  of EPO synthesis by 

the kidney and  possibly EPO responsiveness of the marrow erythroid progenitors, and induce 

lymphocytes to release Interferon γ and β that in turn inhibit the proliferation and differentiation 

of erythroid progenitor cells. TNF-α also reduces red blood cell survival. Others such as IL-6 

worsen anemia through expansion of plasma volume and also increases hepcidin secretion by the 

liver. This increased level of hepcidin, the key regulator of iron homeostasis, impairs iron 

metabolism by blocking ferroportin-mediated release of iron from the macrophage and 

enterocytes of RES [13]. IL-6 and TGF-β also suppress erythropoiesis and iron metabolism, 

although the role of specific cytokine to specific neoplasm is not known [8]. 

 

Figure 1: Hepcidin-mediated blockade of iron homeostasis due to inflammation in anemia of 

chronic disease [13]. 
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Blood loss can result from hemorrhage of the tumor itself (e.g., hepatoma, gastrointestinal, 

bladder, gynecologic) [10, 15] and organ damage can further exacerbate anemia from cancer. 

Additional indirect effects may include nutritional deficiencies caused by loss of appetite in 

patients with cancer, hemolysis by immune-mediated antibodies, or changes in coagulation 

capability. For these myriad reasons, anemia is prevalent among patients with cancer at initial 

presentation [2]. 

In addition, studies have identified patients with lung cancer and gynecologic malignancies as 

having a very high incidence of chemotherapy-induced anemia [7]. Platinum-based regimens, 

commonly used in lung, cervical, and head and neck cancers, are well known to induce anemia 

caused by combined bone marrow and kidney toxicity, leading to decreased renal production of 

erythropoietin thereby impairing erythropoiesis [2, 5, 7]. 
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1.2 Statement of the problem 

Anemia can compromise the delivery of sufficient amounts of oxygen to all cells, including 

tumor cells. This hypoxic condition can worsen the results of radiotherapy and chemotherapy, 

because low tissue oxygenation is associated with a reduced sensitivity of tumors to radiation 

and some forms of chemotherapy, contributing to the progression of cancer and reduction in 

survival. Furthermore, there is abundant evidence suggesting that hemoglobin levels of less than 

12 g/dl result in worse QoL and functional status for cancer patients when compared with higher 

levels [16]. 

Anemia is a major contributing factor to tumor hypoxia, which occurs when the tumor growth 

exceeds the ability of the local microvasculature to supply oxygen to the tumor cells [12].These 

hypoxic tissues mediate resistances to therapy, leading to increased rate of local failures in 

advanced tumor stage which then prolongs the duration of the treatment time and lessens the 

survival rate i.e. induce increased morbidity and mortality [18].  

Anemia, in turn, leads to a wide array of symptoms that can negatively affect patients’ physical 

status and functional capacity, and subsequently impair their QOL. Notable among these 

symptoms are fatigue, dyspnea, palpitations and other cardiovascular complications, cognitive 

dysfunction, depression, nausea, sexual/reproductive dysfunction, and impaired immune function 

[20]. A common consequence of anemia in cancer patients is fatigue, which is seen in 78% of 

anemic patients. Fatigue due to anemia can be even more debilitating than pain but is largely 

ignored during treatment [17].Anemia and fatigue might precipitate functional dependence in the 

elderly considering that higher mobility difficulties have been reported in women aged >70 years 

with lower Hb level. Furthermore, anemia causes energy imbalance and emotional distress 

(fatigue) [21] 

Accumulating data has indicated that anemia has the negative impact on the cancer patients such 

as impaired organ function, reduced quality of life, and aggressive tumor behavior, lower 

sensitivity to chemotherapy and radiotherapy, even shorter survival. Thus, the treatment for 

cancer-related anemia attracted attention of oncologists [19]. 
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2. Rationale of the Study 

The prevalence of anemia in solid cancer among treatment-naïve patients is high. The 

consequence of anemia in making the disease status worsen and impairing the treatment outcome 

necessitates emphasis of anemia management, which is underestimated in most cases. There was 

no study done in our country regarding prevalence of anemia and associated factors in newly 

diagnosed cancer patients with solid malignancy. 

In response to this, we planned to conduct a research with the aim of assessing the prevalence of 

anemia and associated factors in newly diagnosed cancer patients with solid malignancy 

attending TASH, Radiotherapy center during our study period. In doing so, we provided updated 

and estimated magnitude of anemia in solid cancer patients during diagnosis prior to 

radiotherapy or chemotherapy and to identify those factors associated with cancer-related anemia 

during the enrollment study period.  

Finally, we disseminated our study findings to the respective departments, especially to 

radiotherapy center of the TASH so as to create attention regarding the high anemia prevalence 

requiring optimal and ongoing anemia management in routine oncology practice. Copy of the 

study findings is also submitted to the Department of Medical Laboratory Science. 

Furthermore, the research findings is sent for possible publication in national and /or 

international medical journals and also presented at different seminars and conferences to share 

our finding and suggestion to our colleagues.  
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3. Literature Review 

3.1 Magnitude of anemia in cancers 

From the European Cancer Anemia Survey (ECAS) study conducted by Ludwig H et al, 2004 

revealing the prevalence of anemia with hemoglobin level < 12 g/dl at enrollment was 39.3% 

[22]. The Australian Cancer Anemia Survey (ACAS) study similarly concluded that prevalence 

of anemia at their enrollment was 35%, with 78% of the anemic patients having mild anemia 

(hemoglobin (Hb) 10.0–11.9 g/L) [11]. Retrospective Study conducted by Harrison L et al, 2001 

in USA showed the magnitude of anemia among 574 study subjects to be 41% at presentation 

[24]. From the tumor types, anemia is most prevalent in patients with uterine-cervical cancer 

which accounts 75% [24]. For the nearly all tumors, the majority of patients had or developed 

mild to moderate anemia (10 to 11.9g/dl) [24].  

Study done by Gao F et al, 2011 in China revealed that the prevalence of anemia at diagnosis of 

cancers was 18.98% in unclassified cancers [19].Majority of anemia (68.64%) was normocytic 

anemia, and others were microcytic anemia (13.02%), microcytic hypochromic anemia 

(11.63%), normocytic hypochromic anemia (4.65%) and macrocytic anemia 

(1.86%)[19].Anemia was treated in 41% of patients with anemia at enrolment--by transfusion 

(36%), iron (5%) and erythropoietic agents (2%). The mean "trigger Hb" for initiating 

transfusion was 9.5 g/dl [23]. 

As study of Mahasittiwat P et al, 2008 in Thailand revealed, the prevalence of anemia before 

commencing radiotherapy is 54.4%. Only 25/112 (22.3%) of anemic patients at initial evaluation 

received treatment for anemia; most of the patients were treated with a blood transfusion and 

none was treated with erythropoietin. The mean trigger hemoglobin level for treatment of anemia 

was 9.3 g/dl [25]. In another study done by Achariyapota V et al, 2010 in Thailand showed high 

prevalence of anemia in gynaecologic cancer (66.1 %) at enrollment [12]. Bahl A et al, 2008 in 

India have reported 54.7% of cancer patients as having anemia before starting any treatment 

[17].  A study done by VerbekeN et al, 2012 in Belgium showed the prevalence of anemia 

(Hb < 12 g/dl) was 55.7% (95% CI, 53.1–58.3%), in which  35.9% mild, 17.8% moderate and 

2.1% severe anemia [26].  

http://link.springer.com/search?facet-author=%22Natacha+Verbeke%22


7 
 

3.2 Factors associated with cancer-related anemia 

The prevalence of anemia varies according to the type of neoplasia [6]. A report from the study 

of Barrett-Lee P et al, 2005 in Europe revealed 30.4% and 49.1% of breast cancer and 

gynecologic cancer patients were anemic at enrollment respectively [20]. In a survey containing 

15367 cancer cases in Europe, gastrointestinal/colorectal cancers (43%) were the first among 

other cancers occurred [22].Prevalence also varied by disease stage: 40% of patients with early-

stage colon tumors and nearly 80% of patients with advanced disease had anemia in accordance 

with report of Knight K et al, 2004 in USA [6].According to report by the Ministry of Health and 

Welfare of South Korea, the most common cancer in the whole population was stomach cancer 

(16.0%), followed by thyroid cancer (13.1%), colorectal cancer (12.7%), lung cancer (11.0%), 

hepatocellular carcinoma (HCC; 9.2%), breast cancer (7.2%), and prostate cancer (3.3%) [12]. In 

a survey of gynecologic malignancy comprising of 186 patients conducted in Thailand, high 

prevalence of anemia was seen among patients with endometrial cancer (72.2 %) and ovarian 

cancer (72%) [12]. In study done at southwest china of 1133 treatment-naïve solid cancer 

patients, gastric (38.02%), colorectal (23.13%) and hepatopancreatobliliary (22.06%) cancers 

occupied the first three ranks [19]. 

As various reports revealed, age, food intake, bleeding, etc were considered as associated factors 

for the occurrence of anemia in cancer patients. A study conducted by Gao F et al, 2011 in China 

showed three variables significantly related to the occurrence of anemia, namely age, food intake 

and bleeding. Elder patients of beyond 65 years have a higher risk of developing anemia 

compared with those below 65 years old [19]. Cancer may lead to decreased food intake by 

varieties of mechanisms, such as anorexia, maldigestion, nausea, fatigue, pain, obstruction in the 

digestive tract, diarrhea or constipation, and so on, which eventually lead to poor nutrition 

absorption and malnutrition [19]. Study done by Bahl et al, 2008 in India indicates poor pre-

treatment nutritional status and bleeding from tumors were major contributing factors for the 

occurrence of anemia in patients with solid malignancies [17].Anemia was more frequent in 

females than in males [26]. Anemia prevalence increases after 65 years[21]. 
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4. Study Objectives 

 

4.1 General objective 

 To assess prevalence of anemia and associated factors in patients with solid 

tumors during diagnosis in TASH , Radiotherapy center,  Addis Ababa, Ethiopia 

 

4.2 Specific Objectives 

 To determine the magnitude of anemia in patients with solid tumorduring 

diagnosis in TASH, Radiotherapy center, Addis Ababa, Ethiopia 

 To describe factors associated with anemia among patients with solid tumor 

during diagnosis in TASH, Radiotherapy center, Addis Ababa, Ethiopia 

 To describe the mean trigger Hb level for anemia supportive therapy among 

patients with solid malignancy attending Radiotherapy center, TASH, Addis 

Ababa, Ethiopia 
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5. Materials and Methods 

5.1 Study design 

A descriptive cross-sectional type was used. 

5.2 Study area and Period 

The study was undertaken at Tikur Anbessa  specialized Hospital from April - May , 2014 G.C. 

TASH , the only national hospital enrolled in cancer diagnosis work-up, is located in Lideta Sub-

city, Addis Ababa, Ethiopia. 

5.3 Population 

5.3.1 Source population 

All patients confirmed with solid cancers attending Radiotherapy center, TASH, Addis Ababa, 

Ethiopia. 

5.3.2 Study population 

Newly diagnosed patients with solid cancers attending Radiotherapy center TASH during the 

study period. 

5.4 Inclusion and Exclusion criteria 

5.4.1 Inclusion criteria 

 Patient with ≥ 18 years 

 Patients who had pathology or cytology which confirmed solid malignancy 

 Patients who were scheduled to receive treatments 

 Patients who had complete date of medical history and physical examination 

 Patients who had CBC ordered on the date of visit. 

5.4.2 Exclusion criteria 

 Patients who had hematological malignancy 

 Patients who had TB, HIV, cardiovascular problems and renal insufficiency 

 Patients with prior anti-tumor therapy 
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 Patients who had received anemia correction treatments (either transfusion, iron, 

ESA, etc) within the past three months prior to diagnosis 

 Patients having parasitic infection and nutritional deficiency 

 

5.5 Sample size determination and Sampling Procedure 

5.5.1 Sample size determination 

The maximum number of sample required for this study is determined by using single population 

proportion formula considering the following assumptions: 

ni= (Zα/2)2p (1-p) 

d2  
Where 

ni= minimum sample size required for the study. 

Z= standard normal distribution (Z=1.96) with confidence interval of 95% andα=0.05 

P= since similar study was not done in Ethiopia, p value of 0.5 will be used. 

d= Absolute precision or tolerable margin of error (d) =5%=0.05 

ni = (Zα/2)2 p (1-p) = (1.96)2 ×.5(1-.5) = 384 

d2 (0.05)2 

The overall sample size was found to be 384 + 38 (10% non-response rate) = 422. 

5.5.2 Sampling Procedure 

Convenient sampling technique was utilized to obtain the required sample size from the study 

population.  

5.6 Data Collection Method 

The study subjects were interviewed using structured questionnaire, which was developed by 

reviewing relevant literatures. The contents of questionnaire include socio demographic 

characteristics of patients, Clinical factors and CBC results.  Socio-demographics characteristics 

were collected using an interview guide whereas clinical factors and CBC results were captured 

by reviewing medical records of the patient when patients visited their physician with their 
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result. Primarily the questionnaire was an English version and then translated to Amharic 

Language. This helps data collectors to communicate easily with respondents.  

5.7 Study variables 

5.7.1 Dependent variables 

 Prevalence of anemia  

 Severity of anemia 

5.7.2 Independent variables 

 Age 

 Sex 

 Residence 

 Marital status 

 Occupational status 

 Educational status 

 Type and Stage of tumor 

 ECOG performance score 

 

5.8 Data Processing and Analysis 

Data was coded, entered and analyzed using Statistical Package for the Social Sciences (SPSS) 

version 16. Descriptive statistics were computed for many of the variables. Tables and graphs 

were used to depict frequencies and main findings. Chi-square statistics was also used to 

examine differences in anemia occurrence between dichotomous variables. Variables found to 

have association with dependent variable in Bivariate logistic analysis were entered and analyzed 

by multiple logistic regression analysis. The association between dependent and independent 

variables were measured and tested using Odds Ratio (OR) with 95% CI. P-value less than 0.05 

was taken as statistically significant.   
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5.9 Data quality assurance 

Following Pilot study, some corrections were done to the questionnaire prior to actual data 

collection. The questionnaire was prepared in local language and then translated back to English 

language. Training was given for data collectors and they were instructed to check the 

completeness of each questionnaire at the end of each interview. The principal investigator also 

checked for completeness of the questionnaire during submission. 

5.10 Operational Definitions 

Anemia: Anemia is defined as Hb ≤11g/dl or ≥ 2 g/dl below baseline [5] 

Mild/Grade 1anemia: Hb value of 10-Lower Limit of Normal (LLN) g/dl [27] 

Moderate/Grade 2 anemia: Hb value of 8-10 g/dl [27] 

Severe/Grade 3 anemia: Hb value of 6.5-8 g/dl [27] 

Life threatening or unstable/Grade 4 anemia: Hb value of 6.5 g/dl [27] 

5.11 Ethical consideration 

Ethical clearance and approval was obtained from Departmental Research and Ethical Review 

Committee of Addis Ababa University, Department of Medical Laboratory science. Official 

letter of co-operation was written to TASH by the Department of Medical Laboratory science, 

and then the Medical director of the hospital wrote letter of co-operation to Radiotherapy center. 

Data was collected after obtaining verbal consent from each participant. The right was given to 

the study participants to refuse or discontinue participation at any time they want. We used 

patient card number as patient unique ID number. 
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6. Result 

6.1 Distribution of socio-demographic factors 

Out of 422 respondents, 278 (66%) were females and the rest 144 (34%) were males. From the 

age category, majority of respondents, 153(36%) fell into 35-49 age group with age range 

between 18-80 years and median age of 45. Two hundred twenty seven (53.8%) and three 

hundred twenty one (76.1%) respondents were urban dwellers and married respectively. More 

than half of the respondents were illiterate and 156 (37.0%) patients were house wife (Table 1 

shows socio-demographic distribution of the respondents) 
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Table 1: Distribution of socio-demographic factors of the respondents at Radiotherapy center, 

TASH, Addis Ababa, 2014 G.C (n= 422) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Frequency, № Percentage,% 

Age, in years   

          18-34 78 18.5 

          35-49 153 36.3 

          50-64 135 32.0 

           >65 56 13.3 

Sex   

          Male  144 34.1 

          Female  278 65.9 

Residence   

           Rural  195 46.2 

           Urban 227 53.8 

Marital status    

           Single 51 12.1 

           Married 321 76.1 

           Divorced 15 3.6 

           Widowed 35 8.3 

Level of education   

            Literate 186 44.1 

            Illiterate 236 55.9 

Occupation status    

           Employed 85 20.1 

           Merchant 48 11.4 

           Farmer 94 22.3 

           Student 17 4.0 

           Day laborer 22 5.2 

           House wife 156 37.0 
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6.2 Prevalence of anemia 

A total number of 422 cancer patients, who were first diagnosed at TASH, Radiotherapy center 

of Addis Ababa University during April - May, 2014 G.C were searched and enrolled for 

analysis. The types of cancer included gynecology (122 cases), Breast (96 cases), 

Nasopharyngeal (32 cases), colorectal (30 cases), Soft tissue sarcoma (29 cases), head and neck 

cancers (19 cases), thyroid (14 cases), hepatoma (8 cases) and other cancers (72 cases) as shown 

in Table 2.   

The hemoglobin level for the whole patients ranged from 4.6 g/dl to 18.9 g/dl with a mean of 

12.6 ± 2.3 (mean ± SD). The mean hemoglobin for male patients was 13.3 ± 2.5 and for female 

patients, 12.2 ± 2.1g/dl. More than 1/3 of the anemic patients (68%) remained untreated for 

anemia. Only 25.8% and 6.2 % of anemic patients were treated with transfusion and iron 

respectively. The mean trigger hemoglobin for transfusion was 7.7 ± 1.7(mean, SD) g/dl. 

Anemia was diagnosed in 97 of the 422 patients (23%) and mean concentration (± SD) of Hb 

was 13.5 ± 1.5 g/dl in 325 non anemic patients while that was 9.4g/L ± 1.6 g/dl in 97 anemic 

patients..Overall, prevalence of anemia at diagnosis of cancers was 23.0% in unclassified 

cancers, and higher anemia prevalence was noted in gynecology (37.7%) and colorectal cancers 

(26.7%)   (see Table 2) Majority of the anemia (83.5%) was mild-moderate type whereas 11.3 % 

and 5.2 % were severe and life threatening type (see Figure 3) 

Among the anemic solid cancer patients, anemia was morphologically categorized based on 

MCV and MCHC values using the following cut off values: 

 

 
 
 

From the total of 97 patients, half of anemia (50.5%) was normocytic anemia, in which 

normocytic normochromic is 22.7% and normocytic hypochromic is 26.8%, and others were 

<80 microcytic <32 hypochromic 

80-100 normocytic 32-36 normochromic 

>100 macrocytic >36 Polychromic  

(Taken from Wintrobe`s 

Clinical hematology, 12 th 

edition and McGraw-Hill`s 

Manual of laboratory and 

diagnostic tests, 2008) 
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(47.4%) microcytic anemia, in which microcytic hypochromic is 30.9% and microcytic 

normochromic is 16.5%), and macrocytic anemia (2.1%) (as shown in Figure 2) 

 
Figure 2: Morphological classification of anemia among anemic patients with solid tumor attending 
TASH, Radiotherapy center, Addis Ababa, 2014 (n= 97) 
 

Figure 3: Distribution of severity of anemia among anemic respondents at TASH, Radiotherapy center, 
Addis Ababa, 2014 G.C (n= 97) 
Anemia grading: grade 1 or mild = 10 – Lower Limit of Normal g/dl; grade 2 or moderate = 8 – 10 g/dl; 
grade 3 or severe = 6.5 – 8 g/dl; grade 4 or life-threatening = <6.5 g/dl  
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Table 2: Prevalence of anemia among associated factors in newly diagnosed solid cancers at 

TASH, Addis Ababa, 2014 G.C (n=422) 

Factors № (%) Hb range, 
in g/dl 

Mean Hb ± 
SD, in g/dl 

Percentage with 
Hb≤11 g/dl 

Sex     
          Male  144(34.1) 4.8-18.9 13.28 ± 2.47        25(17.4) 
          Female  278(65.9) 4.6-18.7 12.18 ± 2.1        72(25.9) 
 Age category     
          18-34 78(18.5) 7.8-18.4 13.43 ± 2.15        10(12.8) 
          35-49 153(36.3) 4.6-18.7 12.45 ± 2.4        40(26.1) 
          50-64 135(32.0) 5.1-18.9 12.45 ± 2.2        30(22.2) 
           >65 56(13.3) 6.2-14.8 11.89 ± 2.11        17(30.4) 
Tumor type     
         Gynecology 122(28.9) 4.6-16.2 11.45 ± 2.32        46(37.7) 
         Breast  96(22.7) 8.2-16.4 12.95 ± 1.52        14(14.6) 
         Colorectal 30(7.1) 4.8-18.3 12.34 ± 2.83         8(26.7) 
         NPC 32(7.6) 8.6-16.4 12.49 ± 1.95         8(25.0) 
         Sarcoma 29(6.9) 7.2-18.4 13.09 ± 2.46         5(17.2) 
         Head and neck 19(4.5) 7.8-15.9 13.29 ± 2.29         3(15.8) 
         Thyroid 14(3.3) 10.9-15.7 13.19 ± 1.70         2(14.3) 
         Hepatoma 8(1.9) 10.5-14.7 13.16 ± 1.19         1(12.5) 
         Others 72(17.1) 4.8-18.9 13.43 ± 2.46         10(13.9) 
Tumor stage     
         Stage I 54(12.8) 4.8-18.7 13.35 ± 2.35         7(13.0) 
         Stage II 129(30.6) 4.8-18.3 12.53 ± 2.30         32(24.8) 
         Stage III 174(41.2) 4.6-18.9 12.15 ± 2.39         51(29.3) 
         Stage IV 65(15.4) 8.3-17.7 13.02 ± 1.66         7(10.8) 
ECOG PS     
        Grade 0 78(18.5) 7.9-18.7 13.04 ± 2.09         12(15.4) 
        Grade 1 154(36.5) 6.9-18.9 12.77 ± 2.19         33(21.4) 
        Grade 2 87(20.6) 4.6-17.7 11.95 ± 2.56         26(29.9) 
        Grade 3 79(18.7) 6.2-18.4 12.17 ± 2.19         24(30.4) 
        Grade 4 24(5.7) 5.1-15.9 13.07 ± 2.32         2(8.3) 

ECOG performance score:  0 = fully active; 1 = restricted in physically strenuous activity but able to 

carry out light work or activities; 2 = ambulatory and capable of self-care but unable to work; 3 = capable 

of only limited self-care, confined to bed or chair> 50% of time; 4 = completely disabled, totally confined 

to bed or chair; NPC= Nasopharyngeal carcinoma, ECOG PS= Eastern cooperative oncology group 

performance status 
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6.3 Risk factors associated with the severity of anemia 

Patients with bleeding history suffered more severe anemia as compared to patient without 

bleeding history with p-value < 0.05.However, there were no statistically  significant difference 

found in gender and age group among severity of anemia (see Table 3). 

Table 3: Relationships between severity of anemia and factors among newly diagnosed solid 

cancer patients at TASH, Addis Ababa, 2014 G.C (n=97) 

 

Grading of anemia: grade 1 or mild = 10 – Lower Limit of Normal g/dl; grade 2 or moderate = 8 

– 10 g/dl; grade 3 or severe = 6.5 – 8 g/dl; grade 4 or life-threatening = <6.5 g/dl  

 

 

 

Factors                                   Severity of  anemia X2 P-value 

Grade 1 Grade 2  Grade 3 Grade 4 

Sex       

          Male  14(56.0%) 7(8.0%) 2(8.0%) 2(8.0%)   

          Female 30(41.7%) 30(41.7%) 9(12.5%) 3(4.2%)   2.609 0.498 

Age (yrs)       

          18-64 37(46.2%) 29(36.2%) 10(12.5%) 4(5.0%)   

          >=65 7(41.2%) 8(47.1%) 1(5.9%) 1(5.9%)   1.072 0.829 

Bleeding history       

         NO 31(59.6%) 14(26.9%) 5(9.6%) 2(3.8%)   

         YES 13(28.9%) 23(51.1%) 6(13.3%) 3(6.7%)    9.387 0.024 
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6.4 Risk factors for the occurrence of anemia 

In Bivariate analysis, occurrence of anemia showed statistically significant association with 

gender, age group, bleeding history, tumor type, tumor stage and ECOG performance status with 

p-value <0.05. 

When multivariate analysis was computed for these variables, statistically significant association 

was noted only between the occurrence of anemia with bleeding history and ECOG performance 

status while considering other variables as confounders. 

Patients complained of bleeding history were 4 times more likely to develop anemia than those 

lacking bleeding history (AOR = 3.628; 95% CI 1.800 – 7.314)  

Patients with ECOG performance status of 3 were 3 times more prone to develop anemia than 

patients of 0 ECOG performance score (AOR = 3.344; 95% CI 1.410 – 7.927) (Table 4 

demonstrates determinants of anemia occurrence) 
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Table 4: Relationships between prevalence of anemia and factors among newly diagnosed solid 

cancer patients at TASH, Addis Ababa, 2014 G.C (n= 422) 

 

Constants are indicated by 1; whereas * indicates statistical significant association 

Variables Anemia COR(95% CI) P-value AOR(95% CI) P-value 

absent present 

Gender        

Male 119(82.6%) 25(17.4%) 1  1  

Female 206(74.1%) 72(25.9%) 1.664(1.001-2.765)* 0.049 1.094(0.504-2.374)    0.819 

Age (yrs)       

      18-34 68(87.2%) 10(12.8%) 1  1  

      35-49 113(73.9%) 40(26.1%) 2.407(1.131-5.124)* 0.023 1.956(0.845-4.526)    0.117 

      50-64 105(77.8%) 30(22.2%) 1.943(0.892-4.230) 0.094 1.237(0.516-2.961)    0.634 

      ≥ 65 39(69.6%) 17(30.4%) 2.964(1.236-7.108)* 0.015 2.422(0.925-6.342)    0.072 

Bleeding       

      No 278(86.1%) 45(13.9%) 1  1  

      Yes 58(58.6%) 41(41.4%) 4.343(2.649-7.121)* 0.000 3.628(1.800-7.314)*    0.000 

Tumor type       

     Gynecology 76(62.3%) 46(37.7%) 3.753(1.752-8.038)* 0.001 1.444(0.480-4.346)    0.514 

     Breast 82(85.4%) 14(14.6%) 1.059(0.441-2.542) 0.899 1.005(0.355-2.850)    0.992 

     Colorectal 22(73.3%) 8(26.7%) 2.255(0.790-6.438) 0.129 1.688(0.544-5.231)    0.365 

     NPC 24(74.9%) 8(25.0%) 2.067(0.729-5.860) 0.172 2.027(0.661-6.218)    0.217 

     Sarcoma 24(82.8%) 5(17.2%) 1.292(0.400-4.172) 0.669 1.470(0.422-5.124)    0.545 

  Head and neck 16(84.1%) 3(15.9%) 1.162(0.286-4.725) 0.833 0.849(0.183-3.936)    0.835 

    Thyroid 12(85.7%) 2(14.3%) 1.033(0.201-5.323) 0.969 1.234(0.206-7.408)    0.818 

   hepatoma 7(87.5%) 1(12.5%) 0.886(0.098-7.987) 0.914 0.874(0.086-8.842)    0.909 

    Others 62(86.1%) 10(13.9%) 1  1  

Tumor stage       

     Stage I 47(87.0%) 7(13.0%) 1  1  

     Stage II 97(75.2%) 32(24.8%) 2.215(0.911-5.388) 0.08 1.487(0.564-3.920)    0.423 

     Stage III 123(70.7%) 51(29.3%) 2.784(1.180-6.569)* 0.019 1.503(0.565-3.994)    0.414 

     Stage IV 58(89.2%) 7(10.8%) 0.810(0.265-2.474) 0.712 0.827(0.240-2.858)    0.764 

ECOG PS       

     Grade 0 67(19.9%) 11(12.8%) 1  1  

     Grade 1 127(37.8%) 27(31.4%) 1.500(0.726-3.099) 0.273 2.013(0.918-4.415)    0.081 

     Grade 2 61(18.2%) 26(30.2%) 2.344(1.088-5.050)* 0.030 3.102(1.345-7.152)*     0.008 

     Grade 3 59(17.6%) 20(23.3%) 2.400(1.100-5.235)* 0.028 3.344(1.410-7.927)*    0.006 

     Grade 4 22(6.5%) 2(2.3%) 0.500(0.104-2.410) 0.388 0.952(0.168-5.384)    0.955 
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7. Discussion 

Anemia in cancer patients observed as a result of the malignancy itself, anti-cancer treatment, 

blood losses, nutritional deficiencies, hemolysis, endocrine disorders, or an inflammatory 

cytokines associated with chronic diseases.  In our data, 422 treatment-naïve, newly diagnosed 

solid cancer patients in TASH, radiotherapy center were included for this analysis. According to 

this study, the overall prevalence of anemia across different tumor was 23%, which is higher 

than the study conducted in China, 18.98% [19]. However, our finding is lower than the reports 

made by other researchers that showed 39.3%, 35%, 41%, 54.4%, 54.7%, and 55.7% in Europe, 

Australia, USA, Thailand, India and Belgium respectively [22, 11, 24, 25, 17, 26 ].  The low 

prevalence in our study is because of difference in definition of anemia, study population and 

survey period. 

As our report revealed, the most common cases noted were gynecology (28.9%) followed by 

Breast carcinoma (22.7%), which is similar with result conducted in Thailand, where 

Gynecology (30.6%) and Breast cancers (26.2%) scored the first two ranks among observed 

tumor types [25]. 

The prevalence of anemia was varied by tumor type. Our study demonstrated that 37.7% and 

26.7 % of gynecologic and colorectal cancer patients were anemic respectively. This finding is 

lower with the report in Europe and Australia which revealed 49.1% and 65% of gynecologic 

cancer patients were anemic at enrollment respectively [20, 23]. This may be attributed to the 

difference in definition of anemia and study design used. 

Females and elderly patients with ≥ 65 years ranked higher anemia prevalence rates. We found 

similar result in China, Sudan, Belgium [19, 21, 26]. In our survey, females are more anemic 

than males because of the fact that majority of the cancer cases noted are gynecology and 

majority of gynecologic patients (53.7%) were complained of bleeding history. The primary 

possible reason for the higher anemia proportion in elder than younger patients is due to the fact 

that as one gets older, there is a physiological change. As a result of this, for example there is a 

decline in hematopoietic stem cell reserves and proliferation capacity, which leads to suppression 

of erythropoiesis. 
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 Our study showed two factors were significantly associated with the occurrence of anemia; 

those were ECOG Performance score and bleeding history. Patients with ECOG Performance 

status 3 were 3.344 times higher risk to develop anemia than patients of 0 ECOG performance 

score, which is in agreement with study done in USA[6]. 

Our study also indicated that patients with bleeding history were 4 times at a higher risk to 

develop anemia than those patients lacking bleeding history. This finding is similar with reports 

made in India and China [17, 19] which revealed that bleeding from tumor were major 

contributing factors for the occurrence of anemia in patients with solid malignancies. In our 

study, majority of the anemic gynecologic patients were complaining of bleeding history 34/97 

(35%), which is a contributing factor for the higher (37.7%) anemia prevalence of gynecologic 

among observed tumor types. 

In our data, majority of the anemia (83.5%) was mild to moderate type. The mean trigger 

hemoglobin level for initiating transfusion in our data was 7.7 g/dl, which is lower as compared 

to reports made in ACAS (9.5 g/dl), Thailand (8.6 g/dl),Thailand (9.3 g/dl) and ECAS (9.7 

g/dl)[12,22, 23, 25]. The possible justifications for the low mean trigger hemoglobin level in our 

study are due to variation among Doctors` decision in initiating anemia supportive treatment and 

also as a result of high frequency of Grade 3 anemia when compared to other findings. 

Regarding the anemia treatment patterns, our data showed that anemia was treated in 32 % of 

patients with anemia. Our result was similar with the reports made in ECAS [22] and ACAS [23]  

in which 38.9% and 41% of patients with anemia were treated for their anemia before 

commencing anti-tumor agents respectively, whereas relatively higher as compared to that of 

Thailand [25], in which 22.3%of patients with anemia got anemia correction treatment prior to 

commencing ant-cancer treatment. The most commonly used supportive treatment for anemia 

correction was transfusion (25.8%), which is in agreement with that of Thailand and ACAS 

(36%) [22, 23]. 

Anemia prevalence was also varied by tumor types. Higher anemia prevalence was noted in 

gynecologic and colorectal carcinomas, 37.7 % and 26.7 % respectively. The possible underlying 

justifications for this finding are because of the disorder of digestive function, unperceived and 



23 
 

long term bleeding occurred in colorectal tumor [19]. The other possible reason for gynecologic 

patients is all of them are females in gender and several of them also complained of vaginal 

bleeding history. This  is in agreement with the reports made in China , Colorectal (23.13%) 

scoring 2nd rank following Gastric (38.02%) and in Australia,  where Gynecology (65%) 

followed  by Urogenital (50%) [19, 23]. 

Our data also showed that bleeding history was found to be a risk factor for severity of anemia 

with p-value > 0.05. This is similar with study done in china showing that patients with bleeding 

were more likely to have more severe anemia as compared to patients without bleeding [19]. 

Gender and age category did not show any evidence of association with severity of anemia. 

The majority of the anemia in our study was hypochromic (59%), which was different from the 

study done in China [19], in which 68.6% were normocytic. The underlying possible justification 

for the this variation may be due to the difference in study population and study period whereas, 

the proportion of macrocytic anemia (1.9%) was similar with our result (2.1%) 

Our study demonstrated that ECOG performance status and bleeding history showed statistically 

significant association with prevalence of anemia. This finding is similar with the result reported 

in China [19] (OR = 1.78, 95%CI; 1.29-2.45) and India [17], in which bleeding from tumor 

showed statistically significant association with the occurrence of anemia. 
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Strengths and Limitations of the study 

Strengths 

 The research finding and clinical significance is highly correlated. 

 The study finding may be served as a base line data since no other related study 

was done within the country. 

Limitations 

 Minor variation of Hb value may be noted since various types of CBC machines 

were used in the analysis. 

 Stool examination was not performed to exclude cancer patients suffer from 

parasitic infection 

 Nutritional screening test was also not done 
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8. Conclusion and Recommendation 

8.1 Conclusion 

Based on the findings of the study, the following conclusions can be drawn: 

 The overall prevalence of anemia across different tumor is 23%. 

 From the tumor types, gynecology and colorectal scored higher anemia prevalence 

compared to others, which is 37.7% and 26.7% respectively. 

 Female and ≥ 65 aged patients showed higher frequency of anemia when compared 

with male and < 65 aged patients respectively. 

 Our study also revealed that ECOG PS and bleeding history indicated statistical 

significant association with the occurrence of anemia. 

 Bleeding history also showed statistical significant association with severity of 

anemia. 

 The mean  hemoglobin for initiating transfusion was 7.7 g/dl 

 68% of anemic patients remained untreated for anemia 

 

8.2 Recommendation 

 

 The prevalence of anemia among patients on different cycles of therapy need the 

attention of other researchers since prevalence of chemotherapy-induced anemia is 

about 2 fold as high as prevalence of cancer-related anemia. 

 The oncology unit of TASH should pay attention regarding anemia management as 

a routine practice. 

 Stool examination and nutritional deficiency screening test should be performed for 

the exclusion of cancer patients suffer from parasitic infection and having 

nutritional deficiency from the study participants 
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10. ANNEXES 

Annex I:  Participant Information sheet and Consent form 

Participant Information Sheet                                                Code No: ________________ 

Dear Participants 

My name is Edosa Kifle. I am a student at Addis Ababa University, school of Medical laboratory 

Sciences, undertaking a Masters degree in Clinical Laboratory Science, Hematology and 

Immuno-hematology Specialty track. One of the requirements for the degree is to conduct a 

research project. This letter serves to ask consent from you to take part in this research. The 

purpose of this research is to assess prevalence of anemia and associated factors among newly 

diagnosed solid cancer patients. The study will be helpful to know the current prevalence of 

anemia in specific and general cancers and to create awareness about the consequences of 

anemia up on patients those coping up with cancer. It will also serve as provide some 

information to researchers who are voluntary to conduct further research in similar areas in the 

country.  

Your participation in this research is voluntary. If you decide not to participate there will be no 

negative consequences for you. If you decide to participate there will be no benefits for you. 

However your participation on this study is very important for achievement of the study. There 

will not any risk occurring to you because of your participation in this study. All the responses 

given by you and results obtained will be kept confidential using coding system whereby no one 

will have access to your response. You are not expected to give your name or phone number. 

Without permission from you and legal body, any part of this study will not be disclosed to third 

person. You have full right to refuse and withdraw from the participation at any time if you don’t 

wish to continue. We hope you will participate in the study for the sake of the benefit of the 

research result. If you are willing to participate in this study, please sign the agreement form. 

Are you voluntary to participate in the interview?  Yes                          No 
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Informed consent form 

I hereby confirm that I understand the consents of this document and the nature of the research 

project, and I consent to participating voluntarily in the research project. I understand that I am at 

autonomy to withdraw from the project at any time. 

Are you voluntary to participate in the interview? (Tick one) 

              1. Yes                                                  2. No 

 

Name and signature of supervisor_______________   Date________________ 

Name and signature of data collector_____________   Date________________ 
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Annex II: Questionnaire (English version) 

INTRODUCTION: Thank you for agreeing to take part in this brief interview. This study is 

intended to assess the prevalence of anemia and associated factors among newly diagnosed solid 

cancers patients at TASH, Radiotherapy center, Addis Ababa, Ethiopia. Every data obtained 

from you will be kept confidential. Without permission from you and legal body, any part of this 

study will be disclosed to third person. The questionnaire has 3 parts, out of which you belong to 

one part. It took about 10 minutes to complete the interview. Please try to respond all questions. 

Thank you very much for your patience. 

Part I: Socio-demographic factors questionnaires 

S.N Questionnaires Alternative response 

Q-1 How old are you? In years,  __________ 

Q-2 Sex 1. Male 

2. Female  

Q-3 Where is your residence? 1. Rural  

2. Urban  

Q-4 What is your marital status? 1. Single             2. Married 

1. Divorced         4. Widowed 

Q-5 What is level of your education? 1. Illiterate 

2. Literate 

Q-6 What is your job? 1. Employed      2. Merchant 

3. Farmer            4. Student 

2. Day laborer    6. House wife 

Thank you for your participation! 
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Part II: Questionnaires for disease and anemia-related factors to be reviewed from medical 

records 

S.N Questions Alternative response 

1 Type of tumor 1. Gynecology 
2. Breast 
3. Colonic 
4. Urogenital 
5. Lung 
6. Thyroid 
7. sarcoma 
 

8. anorectal 
9. Gastric 
10. NPC 
11. Head and neck 
12. Tongue 
13. Others 

 

2 Stage of cancer 1. Stage I 
2. Stage II 

3. Stage III 
4. Stage IV 

4 Performance status (ECOG) 1. 0 
2. 1 

3. 2 
4. 3 
5. 4 

5 Is anemia supportive agents ordered 
for you? 

 

1. YES  
2. NO 

If yes, which one? 

 

1.1 iron supplement 
1.2 transfusion 
1.3 ESA 
1.4 Others ___________ 

6 Do you have bleeding history? 1. YES 
2. NO 

 

If YES, which one? 

1. Hemoptysis  
2. Haematemesis 
3.Epistaxis 
4. Hematuria 
5. Vaginal Bleeding 
6. Other 
 

ECOG performance score:  0 = fully active; 1 = restricted in physically strenuous activity but 

able to carry out light work or activities; 2 = ambulatory and capable of self-care but unable to 

work; 3 = capable of only limited self-care, confined to bed or chair> 50% of time; 4 = 

completely disabled, totally confined to bed or chair 
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Part III: Laboratory results captured 

Specimen ID code :  

CBC parameters Measured value Reference ranges 

RBC count    

Hb   

Hct   

MCV   

MCH   

MCHC   
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Annex III: Questionnaires (Amharic version) 

የታካሚዉመረጃቅጽእናየተሳትፎማረጋገጫ 

ኮድቁጥር______________ 

ዉድተሳታፊዎች 

ሥሜኢዶሳከፈሌይባላል 

በአዲሰአባባዩኒቨርሲቲበህከመናላበራቶሪሳይንሰማስተርስተማሪስሆንለመመረቅዋናዉመደረግያለበትተግባርየምርምርጥናትማከ

ናወንነዉ፡፡ይህደብዳቤበዚህምርምርላይተሳታፊእንድሆኑለመጋበዝነዉ፡፡የምርምሩአላማካንሰርያለባቸዉታካሚዎችስንቶቻቸ

ዉበደምማይነስእንደተጠቁእናእንድሁምተዛማጅየሆኑምክንያቶችለማጥናትየተዘጋጀመጠይቅነዉ፡፡በዚህዙሪያምርምርለማድረ

ግለሚፈልጉተመራማሪዎችምየተወሰነመረጃበመስጠትይጠቅማል፡፡የእርስዎተሳታፊነትበፍቃደኝነትላይየተመሰረተሲሆንበፈለጉ

በትስአትያለምንምስጋትማቋረጥይችላሉ፡፡የእርስዎተሳትፎግንለምርምሩበጣምጠቃሚነዉ፡፡በዚህምርምርላይበመሳተፍዎየሚያ

ገኙትጥቅምምሆነየሚደርስብዎትጉዳትየለም፡፡ጥያቄዉለ10ደቂቃያህልየሚቆይስሆንየጥናቱዉጤትጥቅምበማሰብጥያቄዉንበ
መመለስእንደሚተባበሩኝተስፋአደርጋለሁ፡፡በጥናቱላይለመሳተፍፍቃደኛከሆኑየስምምነትፎርሙላይምልክትያድርጉ፡፡ 

በቃለመጠየቁላይለመሳተፍፍቃደኛነዎት? 

                 ኣዎ                                                 ኣይደለም 

የሱፐርቫይዘርስምእናፍርማ ______________ቀን__________________________ 

የዳታሰብሳቢስምእናፍርማ ______________ቀን__________________________ 
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መጠየቅ 

መግቢያ 

በዚህቃለመጠየቅላይለመሳተፍፍቃደኛበመሆንዎአመሰግናለሁ፡፡ይህጥናትካንሰርያለባቸዉታካሚዎችስንቶቻቸዉበደምማይነስ

እንደተጠቁእናእንድሁምተዛማጅየሆኑምክንያቶችለማጥናትመጠይቅነዉ፡፡በእርስዎየሚሰጥማንኛዉምመረጃበሚስጥራዊነትየ

ሚቀመጥይሆናል፡፡ካለእርስዎፍቃድወይምየሕግአካልበስተቀርይህመረጃለሦስተኛወገንኣይሰጥም፡፡መጠይቁአራትክፍልይኖረዋ

ል፡፡ቃለመጠየቁንለማጠናቀቅ 10 ደቂቃየሚፈጅስሆንሁሉንምጥያቄዎችለመመለስይሞክሩ፡፡ለትዕግስትዎአመሰግናሌሁ፡፡ 

የማህበራዊናአኗኗርመረጃዎች 

 

መልስዎንበመስጠትስለተባበሩኝአመሰግናለሁ፡፡ 

ተ.ቁ ጥያቄዎች የጥያቄዎችምርጫ 

1 ዕድሜዎስንትነዉ?  ዕድሜበዓመት___________ 

2 ፆታ 1. ወንድ 
2. ሴት 

3 መኖሪያዎየትነዉ? 1. ገጠር 
2. ከተማ 

 

4 የጋብቻሁኔታዎች      1.ያላገባ/ች                  2.ያገባ/ች 

3.ተለያይቶየምኖሩ/የፈታ/ች  4. የሞተባት/በት 

5 የትምህርትደረጃ 

 

1. ያልተማረ/ች 

2. የተማረ/ች 

6 ስራዎምንድንነዉ?  1.ሠራተኛ              2. የንግድሥራ 

3.የግብርናሥራ       4. ተማሪ 

5.የቀንሠራተና   6.የቤትእመቤት 
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