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Abstract 
This study include calculation of some haematological parameters & indicators of chronic 

myeloid leukemia(CML) after chemotherapy, involve collecting  (40) blood samples from 

CML patients & (40) blood samples from normal  individuals considered as control group 

with ages of (35-60) year;  after making the haematological testes of these samples we 

noticed the presence of variable significant differences(p<0.05) in the values, by which at the 

beginning of the treatment by chemotherapy there was obvious decreasing in all  hemoglobin 

value (9.8±0.61)gm/100 ml ,the number of red blood cells (3.88±0.30) millions cells /mm3 & 

packed cell volume (40.7±2.57)% and decreasing of blood indices like MCV (80.4+2.13) fl, 

MCH (24.1±1.32) pg, MCHC (30.1±1.13)g/dl, and this decreasing continue throughout 

chemotherapy period, we also found obvious increasing in leukocytes and platelets numbers 

at the beginning of the treatment by chemotherapy (7765±665.1) cell/mm3 (396.6±41.2) 

cell/mm3 respectively, after that decreasing of these numbers throughout chemotherapy 

(7350 70)cell/mm3 of leukocytes. In addition to that we observe increasing in erythrocyte 

sedimentation rate(19.6±8.82)mm/1h ,and increasing in granular white blood cells like 

neutrophils cells (74.3±6.91)%, eosinophils cells(8.25±2.19)% and basophils cells 

(3.55±0.99)% of leukemia patients in comparison with control group. 

 

عهى بعض انمعاٌٍرواندلائم اندموٌت اثناء فترة تأثٍر مرض ابٍضاض اندو اننخاعً انمزمه 

 انعلاج انكٍمٍاوي

 

عبداللهسندس ونٍد خاند عثمان ال  

 الخلاصــــة
ذعًُد انذراسح انحانُح حساب قُى تعط انًعاَُز وانذلائم انذيىَح نًزظً اتُعاض انذو انُخاعٍ انًشيٍ تعذ اعطائهى 

عُُح دو يٍ ( 40)عُُح دو يٍ يزظً اتُعاض انذو انُخاعٍ انًشيٍ و( 40)انعلاج انكًُُاوٌ ، فقذ شًهد انذراسح جًع 

سُح يٍ يزكشالاوراو انسزغاَُح فٍ انًُطقح (60-35)ج سُطزج وتأعًارياتٍُ اشخاص اصحاء اعرثزخ كًجًىع

فٍ انقُى فقذ ذثٍُ فٍ ( (p<0.05انجُىتُح، وتعذ اجزاء انرحانُم انذيىَح نهذِ انعُُاخ نىحظ وجىد اخرلافاخ يعُىَح يخرهفح

يم وعذد كزَاخ انذو  100/غزاو (9.8±0.61)تذاَح علاجهى انكًُُاوٌ وجىد اَخفاض واظح فٍ كم يٍ خعاب انذو 

واَخفاض واظح فٍ قُى انذلائم (%. 40.7±2.57)وحجى انخلاَا انًرزاصح  ³يهى/يهُىٌ خهُح (3.88+0.30)انحًز 

واسرًز هذا  MCHC (1.13±30.1 )g/dlو  MCH(1.32±24.1 )pgو  MCV (2.13+80.4 )flانذيىَح يثم 

( 7765±665.1)فٍ اعذاد كزَاخ انذو انثُط فٍ تذاَح انعلاج  الاَخفاض اثُاء فرزج انعلاج ، كذنك وجذ سَادج واظحح

وسَادج فٍ اعذاد  ٣يهى/ خهُح(7350±70)وتعذها اَخفعد هذِ الاعذاد اثُاء فرزج انعلاج فأصثح عذدها ٣يهى/ خهُح 

ل ذزسُة اَخفعد هذِ الاعذاد اثُاء فرزج انعلاج كًا نىحظ سَادج فٍ يعذ ٣يهى/خهُح( 396.6±41.2)انصفائح انذيىَح 

ساعح ، ونىحظ سَادج فٍ اعذاد كزَاخ انذو انثُط انحثُثُح كانخلاَا انعذنح / يهى ( 19.6±8.82)كزَاخ انذو انحًز 

نذي يزظً انهىكًُُا يقارَحً ( % 3.55±0.99)وانخلاَا انقعذج( % 8.25±2.19)وانخلاَا انحًعح ( % 6.91±74.3)

.  يع يجًىعح انسُطزج 
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Introduction 
Leukemia disease is group of malignant 

disorders of the productive tissues of blood 

components in red bone marrow 

characterized by increasing number of 

huge immature abnormal malignant white 

blood cells in red bone marrow that enter 

the peripheral blood circulation and then 

penetrate into other organs leading to 

functions failure of these organs
(1)(2)

. 

Leukemia word derived from Greek origin  

composed from leukos which mean white 

and Haima meaning blood , after that this 

word leukemia used to describe the disease 

and the European physicians in the 

nineteenth century call it white blood , 

leukemia disease defined as group of 

malignant disorders and abnormal growth 

of white blood cells characterized by 

accumulation of immature malignant white 

blood cells in the red bone marrow and 

blood then these cells remain immature 

and their growth stop at certain limit of 

their growth phase after that increasing of 

their number occur in blood circulation so 

called blood leukemia because of white 

blood cells abundance in blood over other 

components of blood 
(3)(4

). Causes of blood 

leukemia not known precisely but 

scientists and researchers suspect of 

multiple factors viral , genetic 

,environmental , and immunological 

involved in this disease etiology 
(5)

.Leukemia classified according to the 

clinical pathway of the disease and the 

maturation degree of malignant white 

blood cells based on cells replication and 

development by which the disease 

classified into acute leukemia and here the 

cells unable to maturate but replicate 

rapidly while in chronic leukemia the cells 

can maturate but not normally without 

normal functioning, inspite of their 

replication the problem not in that but in 

the presence of these cells for longer 

period than of normal cells leading to 

presence of huge numbers of mature cells 

so this cause un ability of red bone marrow 

to produce normal cells and here 

developments occur slowly so chronic 

leukemia less danger than acute leukemia, 

and male more susceptible to the disease 

than female , also both  types classified 

into secondary types (subtype) depending 

on the cells type lymphoid or myeloid in 

origin 
(6)(7)

, diagnosis of different types of 

this disease made depending on the 

morphological and biochemical characters 

of the cancer cells and also on the 

immunological , cytogenetic and 

molecular methods 
(8)

. Acute myeloid 

leukemia (AML) characterized by rapid 

development by which abnormal blood 

cells replicate rapidly by which 

myeloblasts number increase in red bone 

marrow and blood lacking ability of 

differentian into different types of blood 

cells , and renewing of the cells 

spontaneously , and not undergo death that 

leading to increase of their numbers above 

the other types of blood cells , acute 

myeloid leukemia occur in individuals 

with age above 25 year, rarely children 

and aldoscents may have this with age 
(9)(10)(11)

. While acute lymphoblastic 

leukemia (ALL) characterized by 

increasing of lymphoblasts numbers in red 

bone marrow and blood 
(12)

 occur in male 

more than female usually among children 

with age of 2-8 years and it's curing ratio 

may reach 90% (13).While chronic 

lymphocytic leukemia(CLL)characterized 

by accumulation of mature small 

lymphocytes in bone marrow , blood , 

lymph nodes and spleen , this occur due to 

disorder in apoptosis of the cells and not 

due to increasing of division ratio of the 

cells 
(14)(15)

, this type occur in the older 

patients usually with age of 60-80 year old 

and rarely happen in lower than 50 year 

old (16).Chronic myeloid leukemia (CML) 

which is one form of myeloid proliferation 

disorders due to malignant transformation 

of blood stem cells , this type occur in both 

ganders usually at age between 40-60 year 

old rarely happen in children and infants 
(17)(18)

. 

  Clinical pathway of the disease divided 

into three stages 
(19)

: 
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 Chronic phase: Approximately 

85% of CML patients diagnosed in this 

phase , which can continue for 2-7 years 

and in rare case 15-20 years . 

 Accelerated phase: Intermediate 

stage by which 50% of CML cases 

developed in this phase gradually into 

blast phase which may continue months or 

years , this phase characterized by the 15-

29% ratio of blast cells , and blast cells 

and promyelocytes more than 30% . 

 Blast phase : In this phase 30% or 

more of blast cells can be diagnosed by 

blood and red bone marrow tests , this 

phase characterized by changing into acute 

myeloid leukemia or into acute lymphoid 

leukemia .   

 

Procedure 
Samples collection : 

Blood collected (40 samples) from chronic 

myeloid leukemia patients referred to 

cancer center of southern region for 6 

months period , and 

(40 samples) of control group , blood 

putted in plastic tubes 5 ml volume 

supplied with anticoagulant substance 

EDTA for some specific blood tests          

including :- 
(2)(21)

  

 Measurement of Hb concentration 

(g/100ml) using sahli method .
(22)

 

  Measurement of packed cell 

volume PCV % using microheamatocrite 

method.
(23)

 

 Total red blood cells count 

(cell/mm3) using haemocytometer.
(22)

 

 Total white blood cells count 

(cell/mm3) using haemocytometer
.(22)

 

 Differential white blood cells count 

using slide method .
(22)

 

 Erythrocytes sedimentation rate 

(ESR).
(22)

 

Using special formulae on the previous 

measurements we can get the following 

hematological indicators:
(22)

 

 Mean corpuscular volume (MCV) 

according to the following following 

formula : 

            Packed cell volume (PCV%)     ×  

10 (fl) 

               RBCs count(million)               

 Mean corpuscular 

hemoglobin(MCH) According to the 

following formula : 

          Hb concentration (gm/100ml)     ×  

10 (pg) 

                  RBCs count(million)               

 Mean corpuscular hemoglobin 

concentration (MCHC) 

             Hb concentration (gm/100ml)        

×  100 (g/dl) 

                 Packed cell volume (PCV%) 

 

Results and Discussion  
In this study we found significant 

differences (P <0.05) in some 

haematological parameters by which there 

was decreasing in Hb concentration , 

RBCs number, haematological indicators 

values and packed cell volume PCV of 

chronic myeloid leukemia in comparison 

with control group as shown in figure (1), 

also this study shown significant 

increasing in Erythrocytes Sedimentation 

Rate (ESR), platelets number , and white 

blood cells count at the beginning of 

chemotherapy after that these cells began 

to decrease throughout chemotherapy as 

shown in figure (2-3).  Also we observed 

significant differences in differential white 

blood cells count by which there was 

increasing in granular white blood cells ( 

Neutrophils, Eosinophils and Basophils ) 

as shown in figure (4). Total blood count 

considered as important test for diagnosis, 

evaluation, and treatment of blood diseases 

such as leukemia, this test provide a lot of 

information related to bone marrow health 

which represented by number;  type and 

morphology of blood cells , the increasing 

and decreasing of results values in this 
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study due to the effect of this disease on 

red bone marrow and lymphatic system by 

which the presence of many abnormal 

cells lead to stop of bone marrow 

production of enough normal cells and 

increasing number of cancer cells and this 

affect negatively on the normal cells and 

their differentiation and functioning , these 

cells may accumulate in lymph nodes, 

bone marrow, and spleen causing swelling 

of these organs and repeated hemorrhage 

causing shortage in red blood cells number 

and hemoglobin concentration leading to 

anemia in those patients 
(25)

 , in addition to 

that cancer cells at their diffusion in red 

bone marrow sinuses secrete substances 

induce osteolysis and affect on the 

precursors of red blood cells causing 

destruction of them and of stem cells 

responsible for blood cells formation and 

differentiation processes leading to 

shortage in red blood cells formation 
(26)(27)

. Anemia also occurred due to 

disturbances happened in gastrointestinal 

tract as result of drugs side effect used in 

disease treatment affecting bone marrow 

leading to partial or total stop of blood 

components production 
(28)

. Leukemia 

affect bone marrow leading to huge 

production of abnormal immature white 

blood cells leading to decreasing the 

function of leukocyte and lowering 

patient’s immunity, increasing of the 

leukocyte numbers lead to splenic 

enlargement (splenomegally) which 

considered as storage organ of leukocytes 

and platelets so released from spleen and 

increase in number in  blood circulation , 

also infection occurred and  inflammatory 

processes due to decreasing patient’s 

immunity and shortage of white blood 

cells during chemotherapy period because 

of treatment effects on bone marrow 

production of blood cells 
(1, (28, 29)

. 

Increasing of granular leukocytes occur 

due to abnormal chromosomal change 

accompany the disease called Philadelphia 

chromosome (ph1) 
(30)

 which resulted from 

alternative translocation of long arms 

segments of chromosome 9 and 

chromosome 22 by which fusion of ABL 

gene part found on chromosome 9 with 

one of BCR gene sequences founded on 

chromosome 22 leading to production of 

emerged gene called BCR-ABL  gene on 

chromosome 22 and this gene encoding 

abnormal new protein production called 

tyrosine kinase which affect on the 

proliferation and differentiation of blood 

cells leading to increase of granular 

leukocytes numbers and this genetic 

mutations occur in more than 95% of 

chronic myeloid leukemia cases 
(31-33)

.    
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Figure (2) :- Describe Red blood cells count 

(cell/mm3), White blood cell count in 

chemotherapy beginning (cell/mm3),Pletalets 

count(cell/mm3)and Erythrocyte sedmintation 

rate (mm/1h)in chronic myeloid leukemia and 

control group. 

    

 

Figure (1):- Describe Hemoglobin concentration 

(gm/100ml), Packed cell volume (%) and 

hematological indicators in chronic myeloid leukemia 

and control group. 

 

Figure (3):- Describe White blood cell count during 

chemotherapy period (cell/mm3)in chronic myeloid 

leukemia group and control group. 

 

 

 

 

Figure (4):-Describe Granular white blood cells 

(Neutrophils , Basophils , Eosinophils )(%) in chroic 

myeloid leukemia and control group. 
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