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ABSTRACT

Background: Chronic lymphocytic leukemia is the common adulthood leukemic type, although the incidence rate
in the Kurdistan region is low. It is well known that chronic lymphocytic leukemia is prevalent among the elderly
age group, however frequent cases of chronic lymphocytic leukemia are newly diagnosed at a younger age.

Aim of the study: To analyze the difference in disease presentation, progression, and outcome between young
and old age group patients with chronic lymphocytic leukemia in the Kurdistan region/Iraq.

Patients & Methods: A retrospective cross-sectional review study carried out in three oncology centers in the
Kurdistan region (Nanakaly Hospital in Erbil city, Hiwa center in Sulaimani city, and Azadi center in Duhok city) for
ten years through the period from 1st of January, 2010 to 31st of December, 2019 on a convenient sample of 152
patients with chronic lymphocytic leukemia. Diagnosis of chronic lymphocytic leukemia was done by the
Oncologists in Kurdistan tumor centers according to the International Workshop on Chronic Lymphocytic
Leukemia. The age of patients at diagnosis was categorized into two groups and ranged from 25 years to 94
years. The age cutoff value in the current study was (55 years) depending on previous kinds of literature.

Results: The mean age at diagnosis of patients was (63 years); 28% of them were diagnosed at age of <50 years
and 72% of them were diagnosed at age of more than 55 years. Older age patients were significantly presented
with weight loss, while younger age patients were significantly presented with neck lumps. There was a highly
significant association between the advanced ECOG performance scale and older age patients at diagnosis. A
significant association was observed between the death outcome of chronic lymphocytic leukemia and older age
patients at diagnosis. The mean survival duration of younger age patients at diagnosis was significantly longer
than the mean survival duration of older age patients at diagnosis. Conclusions: clinical presentation, physical
status, death rates, and survival of patients with chronic lymphocytic leukemia in Kurdistan region-lraq are

different between young and older age patients.
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INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most common
leukemic type reported among the older age population in
the Western world . In Kurdistan, the median age of
patients diagnosed with chronic lymphocytic leukemia is
(65 years). However, the incidence of CLL in Western
countries is higher than in Asian countries including Iraqi
Kurdistan 2 3. The CLL is an indolent malignancy presented
with an increase in producing mature B lymphocytes which
are dysfunctional. It is known as a monoclonal lymph
proliferative disorder recognized with proliferating and
accumulating of abnormal morphology mature but
immunologically  improperly  functioning beta cell
lymphocytes that are observed in peripheral blood, lymph
nodes, spleen, and bone marrow . The pathogenesis of
chronic lymphocytic leukemia is not exactly obvious. The
genetic factors play a significant role in CLL development
and also environmental factors are important in the
pathogenesis of CLL but with less effect. Additionally, many
risk factors were found to be related to the etiology of
chronic lymphocytic leukemia like exposure to chemical
agents, irradiation, and tobacco smoking 57.

The pathophysiology of chronic lymphocytic leukemia
is characterized by two steps causing replication of beta
lymphocytes;  first  developing  monoclonal  B-cell
lymphocytosis cells caused by risk factors and second
progressing from monoclonal B-cell lymphocytosis cells to

chronic lymphocytic leukemia caused by genetic and
environmental factors. Mutated CD5+ B cells play role in
the genesis of monoclonal B-cell lymphocytosis &.
Abnormal histopathology findings of CLL are firstly
recorded in peripheral blood and bone marrow. The
classical smudge cells in peripheral blood are pathological
markers of CLL. Analyzing peripheral blood by immune
phenotype showed lower immunoglobulin level, B-cell
associated antigens, and higher levels of CD5 cells. The
chromosomal abnormalities in CLL patients like 17p.
deletion is detected through fluorescence in situ
hybridization & °.

The diagnosis of chronic lymphocytic leukemia is
dependable on history, physical examination, complete
blood picture, immunephenotyping, fluorescence in situ
hybridization, bone marrow aspiration/biopsy, an excisional
lymph node histology. Although most CLL cases are
asymptomatic, the common CLL symptoms are fever,
weight loss, night sweats, and generalized fatigue 2.
Physical examination of CLL patients revealed
lymphadenopathy, splenomegaly, and hepatomegaly in
most cases. To classify the CLL into three specific
prognostic groups or classifying them into high or low-risk
groups, two clinical staging systems were introduced and
widely accepted 1% 11, The CLL Rai staging system is widely
applied in the United States, while the Binet staging is
widely popular in Europe. These staging systems
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successfully detect the significance of marrow function and
specify the advanced risk or late stages of CLL commonly
depending on present anemia or thrombocytopenia . The
management of CLL is depending on the clinical status of
patients, disease staging, and their fitness. The treatment
option in the majority of mild chronic lymphocytic leukemia
is to watch and waits. Chemotherapy and chemo
immunotherapy treatment had prognostic significance.
However, the allogeneic hematopoietic stem cell
transplantation is the definite curable choice 8 1213,

The age of the patient is considered a common
prognostic factor for chronic lymphocytic leukemia. The
chronic lymphocytic leukemia represented about one-third
of leukemia types leukemia among adults * with an age
range of 65-70 years at diagnosis'®, however, the CLL is
diagnosed among young age population (<55 years) in
about 20-30% of patients 6. Chronic lymphocytic leukemia
is regarded as hematological cancer with a highly
heterogeneous trend as some CLL cases expressed
aggressiveness and rapidly evolving changes despite long
survival ¥, CLL survival is found to be ranged between five
to ten years 8. The survival of younger age CLL patients'
survival period is also affected by many disease
complications or adverse effects of CLL treatment 1°,

Chronic lymphocytic leukemia is a less frequent type
of leukemia in Irag?® and about half the CLL cases in the
Kurdistan region are at advanced risk 2. Recently, better
treatment regimens were administered increasingly for Iraqi
patients with better outcomes of CLL 22, regardless of their
age at diagnosis. Moreover, national researches studying
the effect of CLL patients' age on survival and outcomes of
patients are scarce. All of these urged us to conduct this
study which aimed to analyze the difference in disease
presentation, progression, and the outcome between young
and old age group patients with chronic lymphocytic
leukemia in the Kurdistan region/Iraq.

PATIENTS AND METHODS

The present study was a retrospective cross-sectional
review study conducted in three oncology centers of
Kurdistan region (Nanakaly Hospital in Erbil city, Hiwa
center in Sulaimani city, and Azadi center in Duhok city)
throughout the ten years from 15t of January, 2010 to 315 of
December, 2019. The study population was a review of
data for all chronic lymphocytic leukemia patients admitted
to three oncology centers in the Kurdistan region. The
inclusion criteria included patients with chronic lymphocytic
leukemia from all age groups, diagnosed by flow cytometry
or bone marrow biopsy with immunohistochemistry, treated
and untreated patients. The exclusion criteria were patients
with a disease duration of less than one year, other low-
grade lymph proliferative disorders, and missing data. The
ethical considerations were implemented according to the
Helsinki Declaration regarding ethical approval of Health
authorities; ethical approval was taken from the Kurdistan
Board Ethical Committee and confidentiality of data. A
convenient sample of 250 patients was selected after
eligibility to inclusion and exclusion criteria.

The data were collected by the researcher from saved
records of CLL patients in three oncology centers and
some information was collected directly from patients and
fulfilling a prepared questionnaire. The questionnaire was

designed by the researchers depending on previous
literature. The questionnaire included the followings:
general characteristics of CLL patients (age at diagnosis,
gender, and location of tumor center) presenting symptoms
of patients (incidental diagnosis, fever, sweating, weight
loss, fatigue, bleeding, neck lump, and abdominal fullness),
physical signs (spleen, liver, peripheral lymph nodes and
time from signs to diagnosis), clinical staging classifications
(Rai and Binet staging systems), physical status (Eastern
Cooperative  Oncology Group performance status),
treatment types and outcome (current status and survival
duration). Diagnosis of CLL was done by the Oncologists in
Kurdistan tumor centers according to the International
Workshop on Chronic Lymphocytic Leukemia (iwCLL) 8.

The age of CLL patients at diagnosis was categorized
into two groups and ranged from 25 years to 94 years. The
age cutoff value in the current study was (55 years)
depending on previous literatures using a similar cutoff
value of 2325 The residence of CLL patients was
distributed into three cities of the Kurdistan Region. The
Binet and Rai staging of CLL patients was done by the
senior in the tumor center according to medical findings
and investigations findings ® 1!, The death and alive
outcome was assessed by the researcher. The survival
duration of CLL patients was reported according to the
duration of follow-up.

The data collected were analyzed statistically by
Statistical Package of Social Sciences software version 22.
The Chi-square and Fischer's exact tests were applied for
analyzing the data is suitable. Kaplan-Meier curve was
used to assess the survival duration of CLL patients. The
level of significance (p-value) was regarded statistically
significant if it was 0.05 or less.

RESULTS

In the present study, two hundred and fifty patients with
chronic lymphocytic leukemia (CLL) with a mean age at
diagnosis of (63 years) and range of 35-91 years; 28% of
patients were diagnosed at age of <50 years and 72% of
them were diagnosed at age of more than 55 years. Male
CLL patients were more than females, with a male to
female ratio of 2.1:1. The patients were distributed to
oncology centers in Kurdistan; Sulaimani (41.2%), Hawler
(48.8%), and Duhok (10%). (Table 1)

Table 1: General characteristics of CLL patients.

Variable | No. | %
Age at diagnosis mean+SD (63+11.8 years)
<55 years 70 28.0
>55 years 180 72.0
Gender

Male 170 68.0
Female 80 32.0
Tumor center

Sulaimani 103 41.2
Hawler 122 48.8
Duhok 25 10.0
Total 250 100.0
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The incidental diagnosis of CLL was recorded in
34.4% of patients, while the presenting symptoms of CLL
were fever (29.2%), sweating (23.6%), weight loss (21.7%),
fatigue (46.8%), bleeding (2%), neck lump (23.6%) and
abdominal fullness (12%). (Table 2)

Table 2: Presenting symptoms of CLL patients.

(12.8%), stage Il (30.8%), stage lll (9.6%), and stage IV
(22%). The Binet stages of CLL patients were staged A
(47.2%), stage B (26.4%), and stage C (26.4%). (Table 3)
Treatment types of CLL patients were waiting and
watch for 34.8% of them, chemotherapy for 63.6% of them
and 1.6% of them refused treatment. The ECOG
performance scales of studied patients were mainly grade

Variable _ | No. [ % 0 (46.4%) and grade 1 (36%); followed by grade 2 (10%),
Incidental diagnosis grade 3 (7.2%) and grade 4 (0.4%). Death was the
Les ?24 gg-g outcome of 23.2% of CLL patients, while 76.8% of patients
nger : are still alive. Mean survival of CLL patients was (35
Yes 73 292 months); 80.8% of patients had less than 60 months
No 177 70.8 survival, while 19.2% of them had survival of 60 months
Sweating and more. (Table 4)
Yes 59 23.6
No 191 76.4 Table 4: Treatment and outcomes of CLL patients.
Weight loss iabl o
Yes 54 217 Variable ‘ No. %
No_ 195 78.3 Treatment
Fatigue -
Yes 117 46.8 Watch and wait 87 34.8
No - 133 53.2 Chemotherapy 159 63.6
Bleeding
Yes 5 50 Refused treatment 4 1.6
No 245 98.0 ECOG performance scale
Neck lump
Yes 59 23.6 Grade 0 116 46.4
No 191 76.4 Grade 1 2 36.0
Abdominal fullness Grade 2 o5 100
Yes 30 12.0 race :
No 220 88.0 Grade 3 18 7.2
Total 250 100.0 Grade 4 1 04
Table 3: Signs and staging of CLL patients. Status
Variable | No. | %
Spleen Death 58 23.2
No 123 49.4 Alive 192 76.8
Splenomegaly 126 50.6 -
Spleen size _mean+SD (22.8£29.1 mm) Survival mean+SD (35+23.8 months)
Liver <60 months 202 80.8
No 201 85.2
Hepatomegaly 35 14.8 260 months 48 19.2
Liver size meanzSD (16.7+2.1 mm)
Peripheral lymph nodes Total 250 100.0

No significant differences were observed between younger
and older age CLL patients at diagnosis regarding gender
(p=0.9) and residence (p=0.8). (Table 5)

Table 5: Distribution of CLL patients' general characteristics
according to their age at diagnosis.

No 122 48.8
Lymph node enlargement 128 51.2
Time from signs to diagnosis mean+SD (2.3+5.7 months)
Rai staging

Stage 0 62 24.8
Stage | 32 12.8
Stage |l 77 30.8
Stage Il 24 9.6
Stage IV 55 22.0
Binet stage

Stage A 118 47.2
Stage B 66 26.4
Stage C 66 26.4
Total 250 100.0

Splenomegaly was detected in 50.6% of CLL patients
with a mean spleen size of (22.8 cm), while hepatomegaly
was shown in 14.8% of patients with a mean liver size of
(16.7 cm). Peripheral lymph node enlargement was found
in 51.2% of CLL patients. Mean time from signs to
diagnosis of CLL was (2.3 months). The Rai staging of CLL
patients was classified into; stage 0 (24.8%), stage |

Age at diagnosis
Variable <55 years >55 years P
No. % No. %
Gender
Male 48 68.6 122 67.8 0.9
Female 22 31.4 58 32.2
Oncology centers
Sulaimani 28 40.0 75 41.7 0.8Ns
Hawler 36 51.4 86 47.8
Duhok 6 8.6 19 10.6

NS=Not significant.
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No significant differences were observed between Table 7: Distribution of CLL signs and staging according to patients' age at
younger and older age CLL patients at diagnosis regarding diagnosis. Ao w Siannos
incidental diagnosis (p=0.2), fever (p=0.8), sweating Variable <55 years >55 years p
(p=0.6), fatigue (p=0.1), bleeding (p=0.1) and abdominal No. [ % No. [ %
fullness (p=0.1). There was a significant association Spleen 0.1Ns
between weight loss as a presenting symptom of CLL and No 29 42.0 94 52.2 '
older age patients at time diagnosis (p=0.03), While a iz'l‘;’;‘;m;gj'y 40 580 |86 47.8 s
S|gn|f|ca_1nt association was observed between neqk lump Mean+SD (mm) [206:24 [ 2372311
presenting symptom of CLL and younger age patients at Liver -
time of diagnosis (p=0.002). (Table 6) No 51 81.0 150 86.7 0.2
Hepatomegaly 12 19.0 23 13.3
Table 6: Distribution of CLL presenting according to patients age at Liver size 0.1Ns
diagnosis. Mean+SD (mm) [ 17.5x2.7 [ 16.2+1.6
Age at diagnosis Peripheral lymph nodes NS
Variable <55 years >55 years P No 30 42.9 92 51.1 0.2
No. [ % No. [ % Lymph node 40 57.1 88 48.9
Incidental diagnosis 0.2N8 Time from signs to diagnosis 0.2Ns
Yes 20 28.6 66 36.7 Mean+SD (month) ‘ 2.9+4.7 | 2+6
No 50 71.4 114 63.3 Rai staging
Fever 08NS Stage 0 10 143 52 28.9
Yes 20 28.6 53 29.4 Stage | 13 18.6 19 10.6 0.1Ns
gsveaﬂng 50 714 127 70.6 Stage Il 23 32.9 54 30.0
0.6Ns Stage Il 8 11.4 16 8.9
Yes 18 25.7 41 22.8
No = 43 3 2 Stage IV 16 22.9 39 21.7
- Binet stages
Weight loss s Stage A 32 45.7 86 47.8 0.4Ns
Yes 9 12.9 45 25.1 0.03 Stage B 16 2.9 =0 >7.8
No_ 61 87.1 134 | 749 Stage C 22 314 | 44 244
Fatigue 0.1Ns NS=Not significant.
Yes 28 40.0 89 49.4
glc:aeding 42 60.0 o1 50.6 01 Table 8: Distribution of CLL patients' treatment and outcome.
Yes 0 . 5 o8 . Age at diagnosis
No 70 100.0 175 97.2 Variable <55 years >55 years P
Neck lump No. [ % No. [ %
Yes 26 37.1 33 18.3 0.002 S Treatment
No 4 62.9 147 817 Watch and wait 24 34.3 63 35.0 0.1Ns
Abdominal fullness Chemotherapy 45 64.3 114 63.3
Yes 5 71 > 39 0.1Ms Refused treatment | 1 1.4 3 1.7
No 65 929 155 86.1 ECOG performance status
S=Significant, NS=Not significant. Grade 0 51 72.9 65 36.1
Grade 1 18 25.7 72 40.0 <0.0013
No significant differences were observed between g:ggg; 2 12 ig ;34'9
younger and older age CLL patients at diagnosis regarding Grade 4 0 = 1 06
spleen (p=0.1), spleen size (p=0.2), liver (p=0.2), liver size Status s
(p=0.1), peripheral lymph nodes (p=0.2), time from the Death 9 12.9 49 27.2 0.01
appearance of symptoms to the time of diagnosis (p=0.2), Alive 61 87.1 131 72.8
Rai staging (p=0.1) and Binet stages (p=0.4). (Table 7) Survival 0.04°
Mean+SD [ 39.9+27.9 [ 33.12218

No significant differences were observed between
younger and older age CLL patients at diagnosis regarding
treatment types (p=0.9). There was a highly significant
association between advanced ECOG performance scale
and older age CLL patients at diagnosis (p<0.001). A
significant association was observed between the death o = Age grous

—e=55 years

outcome of CLL and older age patients at diagnosis %Y

S=Significant, NS=Not significant.

Survival Functions

—+- =55 years-censored

(p=0.01). The mean survival duration of younger age CLL 05 L e e mensored
patients at diagnosis was significantly longer than the mean
survival duration of older age CLL patients at diagnosis
(p=0.04). (Table 8)

The overall mean survival of all CLL patients was 41.9 s
months (median=36 months), the overall mean survival of
CLL patients with age of 50 years and less was 43.5 %
months (median=34 months), while the overall mean e -
survival of CLL patients with age more than 55 years was o e su”;jial(:‘:fths)‘“””“ e
40.8 months (median=39 months). (Figure 1)

Cum Survival
I

Figure 1: Kaplan-Meier curve of CLL patients (blue=age<55 years),
(green=age=55 years).
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As shown in figure 2; 35 older age CLL patients died
due to other causes, while 14 older age CLL patients were
died due to active disease and 4 younger age CLL patients
died due to active disease, while 5 younger age CLL
patients were died due to other causes although no
significant difference (p=0.3). (Figure 2)

40
30 +
2’ 20 - H Active disease
H Others
10 ~
0 .
<55 years >55 years

Figure 2: Distribution of death causes according to age group of CLL
patients (p=0.3).

DISCUSSION

Chronic lymphocytic leukemia is characterized by high
heterogeneity. For that, assessing risk factors and
prognostic indicators is essential in diagnosis and in
planning for better treatment choices. These risk factors
and prognostic markers are also helpful in prediction of
survival and disease course in addition to predicting of
treatment response 26,

In present study, 72% of patients with chronic
lymphocytic leukemia were at older age group (=55 years).
This finding is close to results of Hasan study 2! in Iraq
which reported that median age of CLL patients in
Kurdistan was (65 years) and 70.5% of them were at age of
60 years and more. Our study finding is also close to the
results of the Alawadi et al 2 study in Iraq which stated that
92.45% of studied CLL patients were in the age group
between 50-70 years with a mean age of 61.8 years.
Present study found a significant association between
weight loss presenting symptom of CLL and older age
patients at diagnosis (p=0.03). This finding is consistent
with the results of Shephard et al?® study in the UK which
the results of Pamuk et al 22 study in Turkey which reported
no differences between younger age CLL patients and
older age CLL patients regarding clinical presentation,
laboratory investigations, clinical staging, and the treatment
response. Inconsistently, Rai et al ° reported a link
between older age patients and advanced staging of CLL
at diagnosis. In Spain, a study conducted by Baumann et al
30 on 949 patients with chronic lymphocytic leukemia found
that elderly age patients presented with advanced CLL
staging than younger age patients. Many authors revealed
that earlier clinical features and signs associated with good
prognosis were commonly found among younger age
patients 2+ 3L 32 The inconsistency between our study
findings and other studies regarding physical signs and
staging of CLL might be attributed to differences in
prevalence and aggressiveness in CLL disease between
our country and Western countries in addition to
differences in study design and sampling size.

The current study found no significant differences
between younger and older age CLL patients at diagnosis
regarding treatment types. This finding is inconsistent with
reports of Ferrajoli study in USA 2° which stated that
treatment should be started earlier among younger age
patients with chemoimmunotherapy to improve their
survival. This inconsistency might be due to lack of well
organized national guideline for management of CLL
patients and patients' non-compliance to physicians and
recommended treatment regimens in our center. Our study
results found a highly significant association between
advanced ECOG performance scale and older age CLL
patients at diagnosis (p<0.001). Similarly, Liu et al 3
retrospective study in USA found that better functional
status of patients was reported for younger age patients
with hematological malignancies. In another American
study, Shanafelt et al 34 found that quality of life for patients
with chronic lymphocytic leukemia was significantly lower
among older age patients. In present study, there was a
significant association between death outcome of CLL and
older age patients at diagnosis (p=0.01). This finding is
consistent with the results of Al-Sawaf et al 3 study in
Germany which documented higher mortality rate among
elderly age CLL patients in comparison to younger age CLL
patients. However, our study findings regarding death
outcome is inconsistent with results of Mauro et al 3° study
in Italy which reported that death rate related to CLL was
significantly higher among younger age patients. This
inconsistency might be due to differences in CLL disease
demographic distribution between countries in addition to
higher prevalence of elderly age population in Western
countries as compared to our country. Although no
significant difference, younger age CLL patients died from
CLL active disease in present study were more prevalent
than older age CLL patients. A previous Iragi study found
that a cause of death for patients with chronic lymphocytic
leukemia was commonly related to active disease
regardless of patients' age 36. The current study showed
that mean survival duration of younger age CLL patients at
diagnosis was significantly longer than mean survival
duration of older age CLL patients at diagnosis (p=0.04).
This finding is similar to results of many national and
international works of literature such as Hasan study in the
Kurdistan region-lrag and Parikh et al study in the USA
which all found that younger age CLL patients (age <55
years) had significantly longer survival duration than older
age CLL patients (age >55 years). On other hand, a multi-
center analysis study carried in the USA out by Ujjani et al
37 reported no effect of age on treatment response and
survival of CLL patients treated by Ibrutinib, but revealed
that elderly age patients died more and earlier than
younger age patients. The difference might be due to
concentrating on outcome of single treatment agent and
not including other treatment types or untreated patients.

The current study concluded that clinical presentation,
physical status, death rates and survival of patients with
chronic lymphocytic leukemia in Kurdistan region-lrag are
different between young and older age patients. This study
recommended the physician to take the age of patients with
chronic lymphocytic leukemia in consideration throughout
diagnosis, clinical staging, planning for treatment and
prognosis.
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