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parameters and indicators during chemotherapy period
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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.
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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®®.
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 ®®). 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
®) 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
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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 ©© 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 ®. 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
@A \while acute lymphoblastic
leukemia  (ALL) characterized by
increasing of lymphoblasts numbers in red
bone marrow and blood “? 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 ™ 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
(A7)(18)

Clinical pathway of the disease divided
into three stages *:
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J 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 .

o 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% .

o 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 :- @@V

o Measurement of Hb concentration
(g/100ml) using sahli method .??
o Measurement of packed cell

volume PCV % using microheamatocrite
method.®

o Total red blood cells
(cell/mm3) using haemocytometer.?
o Total white blood cells count
(cell/mm3) using haemocytometer®?

. Differential white blood cells count
using slide method .¢?
o Erythrocytes
(ESR).*?

Using special formulae on the previous
measurements we can get the following
hematological indicators:®?

o Mean corpuscular volume (MCV)
according to the following following
formula :

count

sedimentation rate
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Packed cell volume (PCV%) X
10 (f)

RBCs count(million)
. Mean corpuscular
hemoglobin(MCH) According to the
following formula :

Hb concentration (gm/100ml) X
10 (pg)

RBCs count(million)

o Mean corpuscular hemoglobin
concentration (MCHC)

Hb  concentration (gm/100ml)
x 100 (g/dI)

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 ® | 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
(207 " 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 ©®.  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
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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 @ @& 29
Increasing of granular leukocytes occur
due to abnormal chromosomal change
accompany the disease called Philadelphia
chromosome (ph1) ©” 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 ®+32.
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Figure (1):- Describe Hemoglobin concentration Figure (2) :- Describe Red blood cells count
(gm/100ml), Packed cell volume (%) and (cell/mm3), White blood cell count in
hematological indicators in chronic myeloid leukemia chemotherapy beginning  (cell/mma3),Pletalets
and control group. count(cell/mm3)and Erythrocyte sedmintation
rate (mm/lh)in chronic myeloid leukemia and
control group.
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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 )(%6) in chroic
myeloid leukemia and control group.

225



Tikrit Journal of Pharmaceutical Sciences 2012 8(2)

References
1- Haslett, C.; Chilvers, E.; Boon, N.A. &
Celledge, N.R.(2002). Davidsons

principles & practice of medicine .19th ed
.Edinburgh .p:929-938.

2- Jackson ,R.;Lee,F.& VanDer
Valk.P.(2008).The lymphoreticular system
& bone morrow. In: Leuson, D.A.;
Reid,R.; Burt,A.D.; Harrison,D.J.&
Fleming ,S.(Eds). Muirs text book of

pathology 14" ed .Edward
Arnold.UK.pp:189-220.

3-
Wintrobe,M.M.;Lee,G.R.;Boggs,D.R.;Bith
ell, T.C.Foerster,J.; Atheus,J.W.&Lukens,
J.N.(1981).Clinical Hematology. 8th ed.
Philadelphia.

4- Hoffbrand,A.V.;
Moss,P.A.H.&Pettit,J.E.(2006). Essential
Haematology 5™ ed.  Blackwell

publishing, Ltd. Oxford.

5- Ruddon, R.W. (2007). Cancer biology .
4™ ed.Oxford University press,Inc. NY.
pp: 321-351.

6- Aksoy,M.;Dincol,K.; Erdem, S. &
Dincol, G. (1972). Acute leukemia .due to
chronic exposure to benzene.A.J.M. (52):
160-166.

7- Craige,M.;Abraham, J.;& Monhan,
B.P.(2005).Acute leukemia
.In:Abraham,J.;Gulley,J.L.&Allegra,C.J.(E
ds.).Bethesda Handbook of Clinical
Oncology 2n ed.Lippincott
Williams&Wilkins USA.PP:309-324.

8- Mughal, T.T.;Goldman,J.
M.&Mughal,S.T.(2006).Understanding

leukemias ,lymphomas&myelonmas
.Taylor&Francis.London. .Clinical
Malignant Hematology. McGraw-

Hill,Inc.USA.PP:159-163.

9- Goldman,J.M.;Holmas&Whitteker,
J.A.(1998).In:Leukemia&related disorders,
3™ Blackwell.

10- Burnett, A.K.(2005). Acute myeloid
leukemia. In: Hoffbrand, A.V.; Catovsky,
D. & Tuddenham,E.G.D.(Ed.).
Postgraduate Haematology.5™
ed.Blackwell publishing ,UK.PP:509-524.
11- Hoffner,Jr,L.T.(2007).Acute myeloid
leukemia  In:Sekeres,M.A.Kalayao,M.E.

226

;& Bolwell, B.J.(Eds). Clinical malignant

hematology. McGraw-Hill, New
york.pp:1-7.
12-  Larson,R.A.&Anastasi, J.(2008).

Acute lymphoblastic leukemia: Clinical
presentation, Diagnosis &
Classification.In:Estey,E.H.;Faderl,S.H.&
Kantarjian,H.M.(Eds.)Hematologic
Malignancies: Acute leukemias. Springer.
Berlin. pp:109-1109.

13-Liang,D.& Pul,C.H (2005). Childhood

acute  lymphoblastic  leukemia  .In
‘Hoffbrand ,A.A.; Catovsky, D. &
Tuddenham,E.G.D.(Eds). Postgraduate

Hematology. 5" .ed. Blackwell. UK.
pp:542-560.

14- Ernest,B.;Marshalla,A.;Barry,
S.Thomas, J.;Uri,S.(1999).Hematology.6™
ed. McGraw-Hill. New York.

15- Wierda,W.G.;Adminand,J.H.&O
Brien,S.M. (2007).Chronic lymphocytic
leukemia: clinical feature & making the
diagnosis. In: Sekeres, M.A. Kalaycio,
M.E. & Brian,J. Bolwell, B.J (Eds.).
Clinical Malignant Hematology. McGraw-
Hill Inc. USA. PP; 225-234.

16- Catovsky,D.(2005). Chronic
lymphocytic leukemia &other B-Cell
disorders .In: Hoffbrand Catovsky,D. &
Tuddenham, E.G.D.(Ed.) postgraduate
Haematology.5™ ed. Blackwell
publishing.UK.pp:619-643.

17- Kantajia,H.M.&Talapaze,
M.(2004).Chronic mylogenous leukemia
.Hematology-Oncology Clinic of North
America.10(3).

18- Mughal ,T.1.&Goldman, J.M.(2007).
Epidemiology, risk factors &
Classification  of  chronic  myeloid
leukemia.  In:Sekeres, M.A.;Kalycio,
M.E.& Brian,J. Bdwell, B.J. (Eds).

19-  Deininger, M. (2007).Chronic
myelogenous leukemia :molecular
biology,pathology,&cytogenetics.In:Seker
es,M.A.;Kalaycio,M.E.&Brian,J.Bolwell,B
. J.(Eds.).Clinical Malignant Hematology
.McGraw-Hill,Inc.USA.PP:163-177.
20-Coles , E.H.Ed. (1986).Veterinary
clinical pathology. 4™ ed., W.B Saunders
company, Philadelphia, London, 457PP.



Tikrit Journal of Pharmaceutical Sciences 2012 8(2)

21- Schalm,0.W.; Jain, N.C. and Carroll,
E.J. (1975).Veterinary hematology , 3"
ed., Lee and febiger, Philadelphia. Pp. 807.
22- Coles,E.H.(1980).Veterinary clinical
pathology. 4th ed.W.B. Saunders. Co.Crit.
Rev. Oncol.Hematol.34:55-69
23- Sood, R. (1987). Medical laboratory
technology , method & interpretation.2 nd
.ed Jaype Brothers. Medical Indina. PP
115-119
24- Ciesla,B.(2007).Hematology in
practice. F.A. Davis company. USA. PP:
33-43.

25- Qazilbash, M.H. & Cortes, J.E.
(2005).Chronic  myeloid leukemia. In:
Abraham, J. ;Gulley, J.L. & Allegra,
C.J.(Eds.). Bethesda Handbook of Clinical
Oncology 2nd ed. Lippinccott Williams
&Wilkins.USA.PP:331-336

26- Brock,J.; Mulero,V.(2000). Cellular
and molecular aspects of iron and immune
function. Proc. Nutr. Soc. (59): 537-540.
27- Weinberg, E. (2000). Modulation of
intramacrophage iron metabolism during
microbial cell invasion. Microbes Infect. 2:
85-89.

28- Crist ,M.W.(2000).Neoplastic diseases
& tumors .In: Behrman, R.E.; Kliegman,
R.M. & Jenson, H.B. Nelson Textbook of

227

pediatrics. 16" ed.W .B.
Company, Philadelphia.

29- Trapp, O. M.; Beykirch, M. K
Petrides, P. E. (1998). Anagrelide for
Treatment of Patients with Chronic
Myelogenous Leukemia and a High
Platelete Count Blood Cells, Molecules,
and Diseases 24(2) Jan 31: 9-13.

30- Block, AM. (1999). Cancer
cytogenetics. In The Principles of Clinical
Cytogenetics (Eds).. Humana Press Inc.,
Totowa, New Jersey. pp 345-420.

31- Goldman ,J.M. & Mughal, T.I
(2005).Chronic  myeloid leukemia .In:
Hofforand, A.V.; Catovsky, D. &
Tuddenham, E.G.D.(Eds.). Postgraduate
Hematology. 5th ed. Blackwell
publishing.UK.PP:603-618.

32- Druker,B.J. (2005).Chronic myeloid
leukemia. In: Provan, D. & Gribben J.
(Ed.). Molecular Hematology. 2™ ed.
Blackwell publishing,UK.pp:72-81.

33- Lichtman, M.A.&  Liesveled,
M.A.(2006). Acute myelogenous
leukemia, In: Lichtman, M.A.; Beutler.E.;
Kipps,T.J.; Seligsohn,U.; Kaushausky, K.
& Prchal, J.T.(Eds.).Williams
Hematology. 7™ ed. McGraw-Hill. USA.
PP:1183-1236.

Saunders



