ni- (* Escenario 1: Estado puramente leucémico,
evolucion al cabo de un afho. Lento
decrecimiento de los compartimientos sanos pero rapido
crecimiento de los compartimientos leucémicos x)

b = ParametricNDSolve [{x'[t] ==

((2%alc) / (1 +1.6% (10~°-11) »y[t] + 1.6+ (10~-11) *m[t]) - 1) *

plcx*x[t] -dlcxx[t],

y'[t] ==2% (1-alc/ (1 +1.6% (107-11) »y[t] +1.6% (107-11) »m[t])) =
plcx*x[t] -d2cxy[t],

1'[t] == ((2%all) / (1 +1.6 (10~-11) +y[t] + 1.6+ (10~-11) »m[t]) -

1) *pll»1[t] -di1l*x1[t],

m'[t] =2%(1-a1l/ (1 +1.6% (107-11) x+y[t] +1.6% (107-11) +m[t])) *
p1llx1[t] - d21*m[t], X[O] == 6.25 x 10"7,

y[0] ==6.25+1079, 1[@] ==10, m[@] ==0}, {X, y, 1, m},

{t, 365}, {alc, plc, dic, d2c, all, pill, dil, d21}]

- {x - ParametricFunction| I ]
ouit= { - Parameters: {alc, plc, d1c, d2¢, all, p1l, d1l, d2I} ’

. . Expression: y
y- Par‘ametr'lcFunctlon{ M Parameters: {alc, plc, d1c, d2c, all, p1l, d1l, d2I} } ’

. . Expression: |
1> ParametricFunction| M Parameters: {alc, plc, dic, d2c, all, pil, d1l, d2iy ||

. . Expression: m
m-= Par‘ametr‘lcFunctlon{ /w Parameters: {alc, plc, d1c, d2c, all, p1l, d1l, d2I} } }

n2- x1 = x[0.55, 1, @, ©.01, ©.57, 0.5, 0, 0.1] /. b
yl =y[0.55, 1, 0, 0.01, 0.57, 0.5, 0, 0.1] /. b
11 = 1[e.55, 1, 0, 0.01, 0.57, 0.5, 0, 0.1] /. b
ml =m[0.55, 1, @, .01, 0.57, 0.5, 0, 0.1] /. b

Domain: {{0., 365.}} }

ouzi= InterpolatingFunction [ Output: scalar

D in: {{0., 365.
out[3}= Inter‘polatingFunction[ j Oai?)iltr?s{c{alér i }

. . D in: {{0., 365.
outf4)= Inter‘polatlngFunctlon{ / Ozgzltr‘]si{alar i }

D in: {{0., .
ous= InterpolatingFunction| / OE:;?:S{C{;)IM%S}} ]
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In[6]:=

out[e]=

In[7]:=

out[7]=

In[8):=

out[s]=

Plot[x1[t], {t, @., 365}]
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Plot[yl[t], {t, @., 365}]
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ngr= Plot[mi[t], {t, ©., 365}]

out[9]=
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miop= (» Escenario 2: Extincién de la poblacion de células
leucémicas y restablecimiento del equilibrio saludable:
Estabilidad del estado de equilibrio saludable. x)

bb = ParametricNDSolve [

2xalc
{X' [t] = ( - 1) *
1+1.6* (107-11) »y[t] +1.6* (10"-11) +m[t]
plc *x[t] -dlcxx[t],
alc
y'[t] ==2*(1— )
1+1.6% (107-11) »y[t] +1.6* (10"-11) »m[t]
plcx*x[t] -d2c*xy[t],

2xall
1'[t] == ( -1] *
1+1.6% (107-11) »y[t] +1.6% (10"-11) »m[t]
pll«1[t] -d1l=x1[t],

all
m'[t] ==2*(1— )

1+1.6+ (10~°-11) %y [t] + 1.6+ (10~-11) «m[t]
pll«1[t] - d21 +m[t], X[@] == 6.25 107,
y[@] == 6.25+10~9, 1[0] == 10, m[0] == }, {x,y, 1, m},

{t, 730}, {alc, pilc, dic, d2c, all, pil, dil, d21}]

- {x - ParametricFunction| Expression: X ]
oull1oF { - Parameters: {alc, plc, d1c, d2¢, all, p1l, d1l, d2I} ’

. . Expression: y
y - ParametricFunction| /w Parameters: falc, plc, dic, d2c, ail, pil, d1l, d2iy ||

1 - ParametricFunction | N ]
- Parameters: {alc, plc, dlc, d2¢, all, p1l, d1l, d2I} |!”

. . Expression: m
m- Par‘ametr‘lcFunctlon{ /w Parameters: {alc, plc, d1c, d2c, all, p1l, d1l, d2I} } }



In[11]:=

Out[11]=

out[12]=

out[13]=

Out[14]=

In[15]:=

Out[15]=

In[16]:=

out[16]=

x1 = x[@.55, 1, @, 0.01, ©.53, 1.5, 0, 0.1] /. bb
yl=y[0.55, 1, @, .01, ©.53, 1.5, 0, 0.1] /. bb
11 = 1[e.55, 1, o, ©.01, 0.53, 1.5, 8, 8.1] /. bb
ml = m[@.55, 1, @, ©.01, ©.53, 1.5, 0, 0.1] /. bb

D in: {{0., L
InterpolatingFunction | \f\/\/\ Ozi?ailgst{glarno}} ]

InterpolatingFunction | ‘]\/\f gzgilp:s{c{glézao'}} ]

InterpolatingFunction [

L Domain: {{0., 730.}} }

Output: scalar

D in: {{0., L
Inter‘polatingFunction[ |L Ozg;il‘tr?st{:lazw}} }

Plot[x1[t], {t, @., 730.}]

6.25x 107
6.25x 107
6.25x 107
6.25x 107

6.25x 107
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Plot[yl[t], {t, 0., 730.}]
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In[17]:=

Out[17]=

In[18]:=

out[18]=

Plot[11[t], {t, @., 730.}]
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Plot [mi[t], {t, ©., 730.}]

0.7F

06|

041

0.2

0.1}

1 .

P I S R . L L
100 200 300 400 500 600 700

(xEscenario 3:

Equilibrio con la coexistencia de células sanas y leucémicas:
el recuento de células leucémicas estd en el orden

de magnitud del recuento de células maduras sanas. x)



nio- bbb = ParametricNDSolve [{x'[t] ==

out[19]= {x - Par‘ametr‘icFunction{

In[20]:=

Out[20]=

Out[21]=

out[22]=

out[23]=

Anexos.nb | 7

((2%alc) / (1 +1.6% (10~-11) xy[t] + 1.6 % (107-11) *+m[t]) - 1) *
plc *x[t] -dlc*x[t],
y'[t] =2% (1-alc/ (1 +1.6% (107-11) xy[t] + 1.6 (107-11) xm[t])) *
plcx*x[t] -d2cxy[t],
1'[t] = ((2%all) / (1 +1.6% (107-11) xy[t] + 1.6 % (10~-11) xm[t]) -
1) »pll»1[t] -di1l=x1[t],
m'[t] =2%x(1-a1l/ (1+1.6% (107-11) »y[t] +1.6* (10"-11) xm[t])) =*
pllx1[t] -d21x*m[t], x[O] ==6.25 %107,
y[0] ==6.25%1079, 1[0] == 100, m[@] == 0}, {x, Yy, 1, m},
{t, 730}, {alc, pilc, dic, d2c, all, pil, d1l, d21}]

y > Par‘ametr‘icFunction{

1 - ParametricFunction|

m- Par‘ametr‘icFunction[

x1 = x[0.55, 1, 0, 0.01,
yl=y[0.55, 1, 0, 0.01,
l11=1[0.55, 1, 0, 0.01,
ml=m[0.55, 1, 0, 0.01,

InterpolatingFunction [

InterpolatingFunction [

InterpolatingFunction {

InterpolatingFunction [

M Expression: x
V Expression: y
M Expression: |
M Expression: m

Parameters: {alc, plc, dlc, d2c,

Parameters: {alc, plc, d1c, d2c,

Parameters: {alc, plc, dlc, d2c,

Parameters: {alc, plc, d1c, d2c,

0.55, 2.5, 0, 0.00001] /.
0.55, 2.5, 0, 0.00001] /.
0.55, 2.5, 0, 0.00001] /.
0.55, 2.5, 0, 0.00001] /.

N
.
/

Domain: {{0., 730.}}
Output: scalar

Domain: {{0., 730.}}
Output: scalar

Domain: {{0., 730.}}
Output: scalar

Domain: {{0., 730.}}
Output: scalar

bbb
bbb
bbb
bbb

all, p1l, d1l, d2I}

all, p1l, d1l, d21}

all, p1l, d1l, d21}

all, p1l, d1I, d21}
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In[24]:=

Out[24]=

In[25]:=

Out[25]=

In[26]:=

Out[26]=

Plot[x1[t], {t, ©.", 730.}]
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Plot[yl[t], {t, ©.", 730.}]
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ne7= Plot[mi[t], {t, 0.7, 730.}]
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out[27]= L
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(» Escenario 4:

Equilibrio con la coexistencia de células sanas y leucémicas:
el recuento de células leucémicas es pequeio

y el cambio de recuentos de células sanas es

invisible en una escala clinicamente relevante. x)

nze- bbbb = ParametricNDSolve [{x'[t] ==

((2%alc) / (1 +1.6% (10~°-11) »y[t] + 1.6+ (10~-11) *m[t]) - 1) *

plcx*x[t] -dlcxx[t],

y'[t] ==2% (1-alc/ (1 +1.6% (107-11) »y[t] +1.6% (107-11) »m[t])) =
plc+*x[t] -d2c*y[t],

1'[t] == ((2%all) / (1 +1.6 (10~-11) +y[t] + 1.6 % (107-11) *»m[t]) -

1) »pll»1[t] -dilx1[t],

m'[t] =2+ (1-all/ (1 +1.6% (10~-11) xy[t] + 1.6 (10~-11) *+m[t])) *
pllx1[t] - d21xm[t], X[O] == 6.25 x 10" 7,

y[0] ==6.25+1079, 1[@] ==10, m[@] ==0}, {X, y, 1, m},

{t, 730}, {alc, plc, dic, d2c, all, pill, dil, d21}]

- {x - ParametricFunction]| IR ]
ouzsr= {X > Parameters: {alc, plc, d1c, d2¢, all, p1l, d1l, d2I} |/ ?

. . Expression: y
y= Par‘ametr‘lcFunctlon{ /w Parameters: {alc, plc, d1c, d2c, all, p1l, d1l, d2I} } ’

. . Expression: |
1 - ParametricFunction| M parameters falc, plc, dic, d2c, atl, pil, d1l, d2iy ||

. . Expression: m
m- Par‘ametr'lcFunctlon{ /w Parameters: {alc, plc, d1c, d2c, all, p1l, d1l, d2I} } }
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In[29]:=

out[29]=

Out[30]=

out[31]=

out[32]=

In[33]:=

out[33]=

In[34]:=

Out[34]=

x1 = x[@.55, 1, @, 0.01, 0.55, 8.5, 0, 0.1] /. bbbb
yl=y[@.55, 1, @, .01, 0.55, 0.5, 0, 0.1] /. bbbb
11 = 1[e.55, 1, 0, ©.01, ©.55, 0.5, @, 8.1] /. bbbb
ml = m[@.55, 1, @, ©.01, ©.55, 0.5, 0, 0.1] /. bbbb

Inter‘polatingFunction{ V\/\-
Inter‘polatingFunction{ W

Inter‘polatingFunction{ \f\/¥

Inter‘polatingFunction{ (_

Plot[x1[t], {t, @., 730.}]

6.25x 107
6.25x107
6.25x107

6.25x107

Domain: {{0., 730.}} }
Output: scalar

Domain: {{0., 730.}} }
Output: scalar

Domain: {{0., 730.}} }
Output: scalar

Domain: {{0., 730.}} }
Output: scalar

Plot[yl[t], {t, ©., 730.}]

6.25x10°
6.25x10°
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In[35]:=

out[35]=

In[36]:=

out[36]=

Plot[l1[t], {t, ©., 730.}]
representacion grafica
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Plot[mi[t], {t, @., 730.}]
representacion grafica
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