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Abstract

A Mathematical Model include as a part of a whole processes Age-adjusted Incidence and death rates and 5 years survival
(percent) are compared. The model was applied to incidence data of leukemia classified into subtypes of Acute Lymphoblastic
leukemia (ALL), Acute myeloid leukemia (AML), Chronic Lymphoblastic leukemia (CLL), Chronic myeloid leukemia (CML) and
based others. The multistage theory was assumed for cancer induction as in the Armitage —Doll Model. For the period of
growth, exponential growth was assumed and clinical surfacing was formulation as a stochastic process relation to tumor
diameter. Here estimated for number of stage in Incidence and death rates by using maximum likelihood procedure [1]. The
present study should that analysis by subtypes is of the importance in leukemia.
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The mathematical model approach in cancer research has a long History. It valuable role between observation in laboratory and
those in epidemiology. The incidence or death rate of cancer increases in proportion to the (k-1)th power of age, if the cancer is
induced through a series of k steps of carcinogenesis.[1] A mathematical model is proposed in which the period of cancer growth
is taken into account in addition to the period of cancer induction. The model applied the number of stages in cancer induction
and the death rate of comparison for each histology types.

Materialsand M ethods

Database: The incidence rate of leukemia of a certain histological type must be estimated from different databases, since the
incidence rate is usually reported only for leukemia. In this data , relative frequency of a histological types was estimated for
each Incidence and rates and 5-years relative survival (Percent) by Primary cancer site, sex and time period(SEER Data)[3].As
the histological types of leukemia Acute Lymphoblastic leukemia(ALL),Acute myeloid leukemia(AML),Chronic Lymphoblastic
leukemia(CL L), Chronic myeloid leukemia(CM L )and based others.

Mathematical M odel

Models can describe a system by means of abstraction and mathematical formalism. They enable extrapolation beyond situations
originally analyzed, quantitative predictions, inference of mechanisms and falsification of underlying biological hypotheses and
guantitative description of relationships between different components of a system. The model may be more statistical in nature
and so many predict the distribution of possible outcomes. Such models are said to be stochastic.[6] .

Armitage-Doll M odel
Hazard Function and Survival Function: Assume that T is a continuous random variables with probability density function
f(t) and cumulative distribution function F(t)=P( T< t). ie) the hazard function is the ration of the probability density function to

the survival function is given by S(t)= P(T 2 1) =1 F (1) = J f () o

M
F ()

The failure (or) hazard function r(t) is defined by r(t) = .Explain the meaning, suppose that an item having life time X

has survived for ‘t” hours we expressed the probablllty.[6]|e) does not survival for an additional time dt. Consider,
P{(X et,t+dt),(X >t)}

P{X e (t,t + dt)/X > t}=

P(X >1t)
P{(X et,t+ dt)}
N P(X >t)

()t
TR r(t)dt .

Then by the memory less property it follows the distribution of remaining life for a ‘t’-year time is the same as for new item.
Hence r(t) should be constant .ie) r(t)=A. Thus the hazard function for the exponential distribution is constsnt.TheA is often
referred to asthe rate is the reciprocal of the mean.
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Tew

_ dt
r(t)_l—F(t)

Integrating on both sides we get,
t

Ir(t)dt + K =—log(1- F (1)

0

t
log(1- F (1)) =—jr(t)dt K
0
Taking on exponentional on the sides and Put k=0,

t
(1-F(t) = e exp{— J' r(t)dt}

0

t
L-F(t) = exp{— j r(t)dt}
0
Whichis called MIEG model?

t
F(t) =1- exp{—jr(t)dt}
0
Which is called Armitage-doll model?

Leukemia
Leukemia is cancer that starts in the tissue that forms blood. Most blood cells develop from cells in the bone marrow called stem

cells. In a person with leukemia, the bone marrow makes abnormal white blood cells. The abnormal cells are leukemia cells.
Unlike normal blood cells, leukemia cells don't die when they should. They may crowd out normal white blood cells, red blood
cells, and platelets.

There are main types of Acute Lymphoblastic leukemia(ALL),Acute myeloid leukemia(AML),Chronic Lymphoblastic
leukemia(CLL), Chronic myeloid leukemia(CML).The Acute and Chronic forms are subdivide of Leukemia. Acute Leukemiais
characterized by arapid increase in the number of immature blood cells and Chronic Leukemiais characterized by the excessive
build up of relatively mature, but still abnormal white blood cells. In particular chronic myelogenous leukemia (CML) and acute
myelogenous.

Leukemia (AML), have served as important model diseasesin the establishment of modern concepts of cancer development. [1]
Asiit is well described in any biological textbook (see for instance hematopoietic deals with formation and regulation of blood
cells in the body. It al starts in the developing embryo. Blood cells of the early stages are located in the yold sacs also called
blood islands. They move then to the spleen, liver and lymph nodes.

Fig (i) Blood Cells Maturing from Stem Cells[4]

Maturing Red Blood
Storage Plasma Marrow Erythrons Cells
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Fig (1i) The Human Vascular System Represented As A Network To lllustrate The Filter/Flow Per spective.

Fig(iii)An overview of the scientific method, and where theoretical/computational scientists fit into this process in the
life/medical sciences and biology.[9]

International Journal of Multidisciplinary Research Review, Vol.1, Issue-35, January-2018.  Page- 12



Q |IMDRR
~  Research Paper E- ISSN -2395-1885

12345672829 leukemia{CLL)

Impact Factor: 4.164
Refereed Journal ISSN -2395-1877
Table (1): Data For Age-Adjusted Incidence And Death Rates And 5 Years Survival (Percent).[3]
SEX INCIDENCE MORTALITY SURVIVAL (%)
TYPES Total Male Female | Total Male Female | Total Male Female
Acute
Lymphoblastic 6.7 8.9 5 2 2.7 13 78.4 79 77.6
leukemia(ALL)
Acute  myeloid | 4.1 5 34 2.8 37 22 265 25.7 275
leukemia(AML)
Chronic
Lymphoblastic 4.6 6.3 3 1.3 2 0.9 82.5 82.7 82.6
leukemia(CLL)
Chronic  myeloid
leukemia(CM L) 18 23 13 0.3 04 0.2 65 64.3 66
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Fig.(l) Survival Details For All Histological Types.

10 -

B INCIDENCE Total
B INCIDENCE Male

(=T A L -

B INCIDENCE Female

Fig(li) Incidence Details For All Histological Types.
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Fig(lii) Mortality Details For All Histological Types.

Discussion

Armitage —Doll model was found to be best- fit method. In the present study, the differences among histological subtypes were
highlighted by the number of stages in cancer induction and the death rate of comparison for each type. In fig (ii), ALL had the
largest incidence for the Male and female among CML, CLL, AML and in fig (iii) AML had the largest Morality for both Male
and Female among CML, CLL, ALL. But fig (i) the total analysis of Survival percent is very high only in CLL. All difference
was found to be statistically significant at the 5% level.
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