Low grade gliomas (LGGS) - slowly growing, incurable brain LGGs' net cell division is given by logistic term with parameterp.

tumours. They occur in young and otherwise healthy patients;
life-prolonging treatment should not come at the cost of compromising
the quality of life. Management decisions, whether and when should

Tumour response TMZ administration is treated as a discontinuous change in its

dependence on main prameters concentration. Then it decays exponentially owing to drug
clearance.

a patient receive resection, radio- or chemotherapy, are not fully Tumour volume evolution after 12 standard chemotherapy cycles with k=0.5.
standardized. Due to long patients’ survival, clinical trials on LGGs Enfdr;ﬂn(zc?.ntﬂ|ds(,).g:eeccjejhns?§gczg:fﬁ)ond to tumour sizes equal to the fatal tumour The number of cells damaged by TMZ in a time unit is

require about ten years to test a single hypothesis. proportional to concentration of drug and number of
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Chemotherapy for LGGs . B B

- a drug of choice for clinicians, Model f|tt|ng o &0 o 80 Glioma cells irreversibly damaged by TMZ try to
effective for both previously irradiated and to patients' data g &0 § 60 enter mitosis with the same probability as
unrradiated LGGs. TMZ-induced damage provoke 3 40 3 40 . those a_ctlv_e and die after su_ch Kk gttem_pts,
mitotic catastrophe causing cell death long after F 50 . = 20progr § resulting in "negative" proliferation with
the end of therapy as observed in clinics [1,2]. S rowth delay| coefficient —p/ k.
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How can we model chemotherapy for 1 ; 105 i 5 overall survival - time till death gliomas' diameter (~10 cm) [2]
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I WIth vertical dashed lines). Wwe Tl pusmg volumes DETore cnemotnerapy onset, .
and I_‘espops_e tOI Standar.d _thsraples based on following data we estimate «v and k. Method: weighted least squares. response half-life clearance [3]
causing minimal cytotoxicity: (left) Patient treated with 4 TMZ cycles,p = 0.002416/day, k = 0.2722,
o = 1.387798ml/ug/day. (right) Patient treated with 5 TMZ cycles, . proliferation rate p_ usua”y
= 0.001761/day, k = 0.555867, c = 0.971918ml/pg/day. 2 — e
. ey . ey g 1-5)-10 3/day (its inverse =
p ion-f ival @ : : :
a;ijggflsei':l?sgf\i\f:lrv'va - typical cell doubling time) [4]
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M.U. Bogdanska, M. Bodnar, J. Belmonte-Beitia, Chemotherapy consists of a sequence of doses Hospital in 1990-2013
M. Murek, P. Schucht, J. Beck, V. M. Pérez-Garcia d1;d; .- dn given at times £ <ty <. <tin. _ _
P(t1)=Pi, D(t)=0 Analytical estimates
,; P(t;) = P(t]). D(t;) = D(t}), of tumour response Standard TMZ

tpps—%—p—l—aln zoe H —k4+pu+ k:—,u—zo)e

S fractionation
e z()(l—e po TP p><1—e 0 Ep p)

’ k(1—e—pwo+iépT) (1_e—w0+i~épr) (F=n—z0) (k—n) t=P/K, y=D/K, z=aC/p, s=pt, u=A/p. CYCIGS of 28 dayS:

C(t;)) =C(t;)+C; torj=1,...,n Chemotherapy will be administered in cycles of T days with p doses
of drug given every r days. We rescale model taking

Initial conditions are of a form: ¢ > days of dOSIng
2(0) = 20 = Po/K, y(0) = 0, 2(0) = 2o = aCo/p e 23 days of break

The rescaled dose 2g is given in time moments s; = 0, s2, ..., 5,.

e Vverify hypothesis on larger data set
* propose suitable "probing procedure” toms = 2+ a3 (1 - e h) (1T ) )

(acquiring chemoresistance, stem cells)

e optimize treatment schedules giving the A - | | . . .
_ ) _ N ssumptions We find progression-free survival as a time of maximal . 2
longest PFS possible while maintaining P | tumourrmacel el dose: 150mg/day/m* of
.. : s As therapy cause a tumour mass reduction, atient bOd Surface
the toxicity in acceptable levels o we can assume that the total tumour P(tpps) + D(tprs) = min {P(t) + D(t)} . P Y
: - - - g mass at the time around PFS is substantially -
® include more bIOIOglcaI details [ R I SN smaller than the carrying capacity In terms of re-scaled model we aim to estimate

z(sprs) + y(sprs) = min {z(s) + y(s)} .
Each dose is cleared in one day [3] S$>5Sn
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"""" zoe_'u(s —5) s¢ (55,85 + p) > We have z(spps) = %y(SPFS) and sprs = p - tpFs.
p (1/day) 0 for other s
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Tumour which attains its minimal volume soon after
short course of TMZ treatment (has shorter PFS) may be
more aggressive —> TMZ treatment has to be finished
soon, other therapeutical options should be considered.



