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Introduction
Leukemia is a group of cancers that usually begin in the bone 
marrow and results in a large number of abnormal white blood 
cells. In 2018, it is anticipated that 437.0 thousand new cases of 
leukemia were diagnosed worldwide, with 309.0 thousand can-
cer deaths.1 Pathogenesis, origin, incidence, and prognosis dif-
fer among the kinds of leukemia. Mature cells, such as those 
seen in Chronic Lymphocytic Leukemia, multiline age precur-
sor cells, such as those found in acute leukemia, or both precur-
sor and mature cells, as in chronic myeloid leukemia, may be 
the predominant leukemia cells.2

Chronic Lymphocytic Leukemia is a clonal lymphoprolif-
erative condition of B-cells with a malfunctioning programed 
cell death system (apoptosis). The malignancy has a wide range 
of outcomes, with some patients requiring just supportive care 
for long-term survival, while others are plagued by progressing 

disease with frequently fatal consequences. Chronic lympho-
cytic leukemia is the most prevalent leukemia in Western 
countries, with an estimated incidence rate of less than 1 to 5.5 
per 100 000 people, with a typical age at diagnosis is 64 to 
72 years, and men are more likely to be diagnosed.3

Atypical increase of immunologically incompetent cells in 
the blood, bone marrow, lymph nodes, and spleen characterizes 
chronic lymphocytic leukemia, a common adult leukemia. In 
Western countries, chronic lymphocytic leukemia accounts for 
(25-30) % of all leukemia occurrences, with over 100 000 inci-
dence cases, and over 40 000 mortality cases in 2019.4 Chronic 
Lymphocytic Leukemia incidence climbs exponentially with 
age, reaching a peak in older populations, according to epidemi-
ological studies.5 The incidence of Chronic Lymphocytic 
Leukemia is approximately 2 times higher in males than that in 
females.6,7 In addition, makeable geographical disparities in 
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ABSTRACT

BACkgRounD: Leukemia is a group of cancers that usually begin in the bone marrow and results in a large number of abnormal white 
blood cells. Chronic Lymphocytic Leukemia is the most prevalent leukemia in Western countries, with an estimated incidence rate of less 
than 1 to 5.5 per 100 000 people, and average age at diagnosis of 64 to 72 years. It is more common in men among Chronic Lymphocytic 
Leukemia patients in Ethiopia’s hospitals at Felege Hiwot Referal Hospital.

METHoDS: A retrospective cohort research design was employed to acquire critical information from patients’ medical records in order to 
achieve the study’s purpose. The study comprised the medical records of 312 Chronic Lymphocytic Leukemia who were followed from Janu-
ary 1, 2018 to December 31, 2020. A Cox proportional hazard model was used to determine the risk factors for time to death in Chronic Lym-
phocytic Leukemia patients.

RESuLTS: Accordingly the Cox proportional hazard model, age (Hazard Ratio = 11.36; P < .001), sex of male (Hazard Ratio  = 1.04; P = .004), 
married status (Hazard Ratio = 0.03; P = .003), medium stages of Chronic Lymphocytic Leukemia (Hazard Ratio = 1.29; P = .024), high stages 
of Chronic Lymphocytic Leukemia (Hazard Ratio = 1.99; P < .001), presence of anemia (Hazard Ratio =0.09; P = .005), platelets (Hazard 
Ratio = 2.11; P = .007), hemoglobin (Hazard Ratio = 0.02; P < .001), lymphocytes (Hazard Ratio = 0.29; P = .006), red blood cell (Hazard 
Ratio = 0.02; P < .001), which patients with Chronic Lymphocytic Leukemia had a significant relationship with time to death.

ConCLuSionS: Age, sex, Chronic Lymphocytic Leukemia stage, anemia, platelets, hemoglobin, lymphocytes, and red blood cells were 
all statistically significant determinants in the time to death of Chronic Lymphocytic Leukemia patients, according to the data. As a result, 
healthcare providers should pay particular attention to and emphasize the identified characteristics, as well as provide frequent counseling 
on how to enhance the health of Chronic Lymphocytic Leukemia patients.
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Chronic Lymphocytic Leukemia incidence instances were dis-
covered. Chronic Lymphocytic Leukemia is the most common 
adult leukemia in Western countries, yet it is uncommon in Asia, 
even among Asian immigrants to the Western hemisphere.7,8

Chronic Lymphocytic Leukemia is continuing on the rise 
in both developing and developed countries, with varying sur-
vival rates depending on medical conditions and economic 
situations.9 In the early 2000s, epidemiological research in the 
United States revealed an alarmingly rising burden, as well as 
linked incidence and mortality.10 However, there has been little 
substantial research on the global burden of Chronic 
Lymphocytic Leukemia. Furthermore, as a result of recent eco-
nomic and technological advancements, the distribution, and 
patterns of Chronic Lymphocytic Leukemia burden have 
shifted dramatically. The current study on the rapidly growing 
Chronic Lymphocytic Leukemia burden at a global level is 
necessary in order to undertake a better assessment of Chronic 
Lymphocytic Leukemia in public health in order to facilitate 
clinical policy-making and rational healthcare resource alloca-
tion. As a result, the goal of this research was to investigate 
characteristics that influence the time to death of Chronic 
Lymphocytic Leukemia patients at Felege Hiwot Referal 
Hospital in Bahir Dar, Ethiopia.

Method and Material
Study area, period, and design

The study was conducted at Felege Hiwot Referal Hospital, 
Bahir Dar, North West Ethiopia. Bahir Dar is the capital of 
Amhara National Regional State. It is located 563-kilo meter  
far from Addis Ababa, the capital city of Ethiopia, Felege 
Hiwot Referal Hospital is a referral hospital, and one of the 
oldest hospitals in Ethiopia, Felege Hiwot Referal Hospital 
officially commenced its function in 1963 Ethiopian calendar 
and currently, it delivers health care services to medical, surgi-
cal, gynecological, and orthopedic, intensive care units, pediat-
rics, and ophthalmological wards. Felege Hiwot Referal 
Hospital delivers health services to their dependents/patients 
as well as public patients referred by other hospitals and clinics. 
It conducted a retrospective cohort study design throughout 
the follow-up time of Chronic Lymphocytic Leukemia patients 
from 1st January 2018 to 31st December 2020.

Data sources and population

The individuals with chronic lymphocytic leukemia served as 
the study’s population. The information was gathered from 
the medical records of patients with chronic lymphocytic leu-
kemia who were treated at the hospital between January 2018 
and December 2020. The information was taken from the 
patient’s chart, which comprises socio-demographic, and 
clinical data on all chronic lymphocytic leukemia patients 
who are being followed up on. As a result, the data used in 
this inquiry was secondary. The study included patients who 
had at least 2 follow-up appointments. Patients who had only 
1 visit time, therefore the patients not include study.

Quality of data measurement

The data gathering tool was pretested before to the actual data 
collection to assure data quality. Pre-testing is the process of 
determining the validity, reliability, practicability, and sensitiv-
ity of a tool before it is used to gather data. The completeness 
and consistency of questions linked to secondary data were 
checked and pretested on 30 sample data after receiving feed-
back from the pilot test, and suitable improvements were made. 
Every day, the data was cleansed, and the data collectors were 
given rapid feedback.

Sample size determination

To produce statistically significant results, the surviving sample 
size determination formula was derived as follows11:
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Leukemia were chosen using a systematic random sample 
procedure based on their unique identifying number, and data 
was collected retrospectively from the time 1st January 2018 to 
31st December 202012

Response variable

Survival outcome—time to death under follow-up for Chronic 
Lymphocytic Leukemia patients. In this study, patients’ death 
by other causes, loss to follow, or transferring to other hospitals 
were considered censoring.

The explanatory/ independent variables.
The following is a list of the independent variables.
Sex of the respondent (Female = 0; Male = 1)
Residence of the place (Urban = 0; Rural = 1)
Age (is a continuous variable)
Level of educational (0 = illiterate; 1 = literate)
Marital status (unmarried = 0, married = 1)
Platelet measured in platelet count × 103 / µL  (continuous 

variable).
Hemoglobin is measured in g dL/  (continuous variable).
Hematocrit is a measured in percent (continuous variable).
Lymphocyte (continuous variable):- measured in number/µL
Red blood cell (continuous variable):- measured in 

count × 106 / µL
Chronic Lymphocytic Leukemia Stage (low = 0, medium = 1, 

and high = 2)
Anemia of presence (no = 0; yes = 1)

Statistical analysis
Statistical Package for Social Science program version 23.0 was 
used to enter the data, which was then exported to R statistical 
software version 4.0.3.

The descriptive statistics were produced to investigate all of 
the study’s variables. To determine the link between time to 
death and independent variables, a Cox proportional hazard 
model was used. If the P-value was less than .05, the results 
were considered statistically significant.

Results
Characteristics of the participants in the study

The survival endpoint of interest is death from chronic lym-
phocytic leukemia treatment. In this study, patients’ death by 
another case, loss to follow, or transferring to other hospitals 
were considered censored. A total of 312 chronic lymphocytic 
leukemia patients were included and 101(32.4%) were events 
or deaths, whereas 211(67.6%) were censored, or treated at 
the end of the study period. Twenty-nine( 28.7%) female 
patients and 72(71.3%) patients were male patients were 
deaths (Tables 1 and 2).

Table 1. Chronic lymphocytic leukemia characteristics of patients in 
Felege Hiwot Referal Hospital.

VARIABlES CATEGORIES NO OF 
pATIENTS (%)

NO DEATH 
(%)

Sex Female 175 (54.9) 29 (28.7)

Male 137 (45.1) 72 (71.3)

Residence Rural 218 (70.4) 80 (79.2)

Urban 94 (29.6) 21 (20.8)

Marital Unmarried 202 (15.0) 80 (79.2)

Married 110 (34.8) 21 (20.8)

Education literate 239 (76.3) 56 (55.4)

Illiterate 73 (23.7) 45 (44.6)

Anemia No 239 (75.8) 61 (60.4)

Yes 73 (24.2) 40 (39.6)

Stages of  
Chronic 
lymphocytic 
leukemia

low 66 (20.7) 18 (17.8)

Medium 67 (22.0) 20 (19.8)

High 179 (57.3) 63 (62.4)

The results of the Cox proportional hazard model

The results of the Cox regression model, sex (male) of Chronic 
Lymphocytic Leukemia patients, age of Chronic Lymphocytic 
Leukemia patients, medium stage of Chronic Lymphocytic 
Leukemia patients, high stage of Chronic Lymphocytic Leukemia 
patients, and platelets of Chronic Lymphocytic Leukemia patients 
were positively associated /relation with time to death of Chronic 
Lymphocytic Leukemia of patients. Married marital status of 
Chronic Lymphocytic Leukemia patients, presence of anemia, 
hemoglobin, lymphocytic of Chronic Lymphocytic Leukemia 
patients, and red blood cells of Chronic Lymphocytic Leukemia 
patients were negatively associated with time to death of Chronic 
Lymphocytic Leukemia patients at a 5% level of significance. 
However, residence and educational status were insignificant at 

Table 2. Results of baseline characteristics of a continuous variable of 
Chronic lymphocytic leukemia patient’s.

VARIABlES N MINIMUM MAXIMUM  MEAN

Baseline age 
of patient’s

312 16 85 56.73

platelets 312 13 85 51.64

Hematocrit of 
patients

312 13 14 51.09

Hemoglobin of 
patients

312 15 85 47.86

lymphocytes 
of patients

312 2 36.6 15.98

Red blood cell 
of patients

312 0 3 1.18
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5% of the level of significance. The risk of Chronic Lymphocytic 
Leukemia patients increased by 11.36 (HR = 11.36, P < .001) for a 
unit increased in patients’ age. The risk of deaths of the Chronic 
Lymphocytic Leukemia patients who were males was 1.04 
(Hazard Ratio = 1.04, P = .004) times higher compared to the 
Chronic Lymphocytic Leukemia patients who were females. The 
risk of deaths of the Chronic Lymphocytic Leukemia patients 
who were the marital status of married was 0.03 (Hazard 
Ratio = 0.03, P = .003) times lower compared to the Chronic 
Lymphocytic Leukemia patients who were the marital status of 
unmarried. The risk of deaths of the Chronic Lymphocytic 
Leukemia patients who had at the medium stage was 1.29 
(HR = 1.29, P = .0241) times higher compared to the Chronic 
Lymphocytic Leukemia patients who had at low stages. Similarly, 
the risk of deaths of the Chronic Lymphocytic Leukemia patients 
who had a high stage was 1.99 (HR = 1.99, P < .001) times higher 
compared to the Chronic Lymphocytic Leukemia patients who 
had a low stage. The risk of deaths of the Chronic Lymphocytic 
Leukemia patients who had anemia was 2.35 (Hazard Ratio = 0.09, 
P < .005) times the Chronic Lymphocytic Leukemia patients 
who had no Anemia. The risk of Chronic Lymphocytic Leukemia 
patients was increased by 2.11% (Hazard Ratio = 2.11, P = .007) for 
a unit increase in platelets. The risk of Chronic Lymphocytic 
Leukemia patients was decreased by 0.02(Hazard Ratio = 0.02, 
P < .001) for a unit increase in hemoglobin. The risk of Chronic 
Lymphocytic Leukemia patients was decreased by 0.29 (Hazard 
Ratio = 0.29, P = .006) for a unit increased in lymphocytes. The risk 

of Chronic Lymphocytic Leukemia patients was decreased by 
0.02 (Hazard Ratio = 0.02, P < .001) for a unit increase in red 
blood cells (Table 3).

Discussion
The primary aim of this research was to determine the factors 
that influence the time to death of chronic lymphocytic leuke-
mia patients at Felege Hiwot Referal Hospital in Bahir Dar, 
Ethiopia. In this research. Age is an important socio-demo-
graphic independent of time to death which means that the 
risk of Chronic Lymphocytic Leukemia increases with an 
increase in age. This result is consistent with another study,13 
The findings reveal that patients’ age is a significant risk factor 
for Chronic Lymphocytic Leukemia. Gender had a substantial 
impact on the time it took for Chronic Lymphocytic Leukemia 
patients to die. Males were more likely than females to be diag-
nosed with Chronic Lymphocytic Leukemia. These findings 
are consistent with those of another study.14 The marital status 
of Chronic Lymphocytic Leukemia patients had a substantial 
impact on the time to death. The findings suggest that a mar-
ried person’s marital status has a protective influence on 
Chronic Lymphocytic Leukemia disease survival outcomes, 
which is consistent with another study.15 The type of Chronic 
Lymphocytic Leukemia stage had a substantial impact on the 
time it took for patients to die. Patients who were in the middle 
and late phases of the disease were at a higher risk. These find-
ings are consistent with those of another study,16 Individuals 

Table 3. Final Cox proportional hazard model.

VARIABlES ESTIMATE STD.ERROR HR P-VAlUE CONFIDENCE INTERVAl

lOWER UppER

Age 2.43 0.34 11.36 <.001* 0.08 0.26

Sex (Ref = Female)

Male 0.04 0.02 1.04 .004* 0.58 5.25

Marital (Ref = Unmarried)

Married −3.43 0.21 0.03 .003* 2.05 4.7

Stage (Ref = low)

Medium 0.26 0.88 1.29 .024* −6.57 −2.68

High 0.69 0.31 1.99 <.001* −4.86 −0.67

Anemia (Ref = No)

Yes 2.35 0.30 10.49 .005* 0.31 0.63

platelets 0.75 0.44 2.11 .007* 0.2 0.17

Hemoglobin −3.87 0.59 0.02 <.001* 0.07 0.22

lymphocytes −1.23 0.75 0.29 .006* 0.03 0.29

RBC −3.79 0.54 0.02 <.001* 0.09 0.25

*level of significance of covariates at 5%, Ref = reference of the categorical variable.
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who had been infected with anemic had a greater risk of death 
compared to patients who had not been infected with anemic. 
This finding is in line with the findings of another study,17 a 
platelet is a clinically independent variable of time to death, 
and having too many or too few platelets, or platelets that don’t 
function properly, might create difficulties. This research sup-
ports the findings of another study,18 the result shows that the 
higher platelets were the main factor of Chronic Lymphocytic 
Leukemia patients. Hemoglobin is a clinical independent vari-
able of time to death of having low hemoglobin level increasing 
the risk of Chronic Lymphocytic Leukemia patients. This 
result is in line with another study,19 the result shows that lower 
hemoglobin was a significant factor in Chronic Lymphocytic 
Leukemia patients.

A lymphocyte is clinical independent of time to death, 
which means that the risk of Chronic Lymphocytic Leukemia 
increases with a decrease of lymphocytes. This result is con-
sistent with another study,6 the result shows that the lower 
lymphocytes were a significant risk factor for Chronic 
Lymphocytic Leukemia of patients. A red blood cell is a clin-
ical independent variable of time to death of having low red 
blood cells increasing the risk of Chronic Lymphocytic 
Leukemia patients. This result is in line with another study,20 
Lower red blood cell counts or a lack of red blood cells were 
found to be a major factor in Chronic Lymphocytic Leukemia 
patients.

Conclusion
In summary, the independent variables age, sex, marital status, 
Chronic Lymphocytic Leukemia stage, presence of anemia, 
platelets, hemoglobin, lymphocytic, and red blood cells were 
substantially associated with time to death of Chronic 
Lymphocytic Leukemia patients, according to the study. 
Governments and concerned entities are paying more atten-
tion to reducing the risk of death in Chronic Lymphocytic 
Leukemia patients, with a focus on patients and the commu-
nity as a whole.

Limitation
The study did not cover Chronic Lymphocytic Leukemia 
patients outside Bahir Dar Felege Hiwot referral Hospital. 
Lack of literature related to the subject under study. The 
study was based on secondary data, which may contain miss-
ing or skewed information, as well as certain key aspects not 
recorded on patients’ files, such as socioeconomic status and 
nutritional state.
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