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Objectives

Finding new optimized protocols
•Achieving better tumor regression
compared to standard protocols

•Rescpecting toxicity constraints
Neutropenia & Thrombopenia

Background

•SCLC represent 20% of lung cancer, which is the
leading cause of cancer death in the world

• Important sensitivity of SCLC to chemotherapy
and radiotherapy

•Standard treatment protocols: bad survival rates
and life-threatening cytotoxic effects

Materials

•PK/PD mathematical model for
etoposide-cisplatin combination [1, 2]

•Parameters are adjusted to be in concordance
with previous studies

Methods

•Optimal doses and schedules
d∗ = argmin

{ 1
T

∫ T
0 z(t,d, t∗)
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Important Results

Optimized protocol 1
etoposide: 80mg/m2 0h-1h, followed 12h later by a long infusion (3 days) of 160mg/m2.
cisplatin: 80mg/m2 1h-2h.
Optimized protocol 2 (high dose)
etoposide: 80mg/m2 0h-1h, followed 12h later by a long infusion (4 days) of 300mg/m2.
cisplatin 100mg/m2 1h-2h.
Optimized protocol 3 (intensified, cycles of 14 days)
etoposide: 40mg/m2 0h-1h, followed 6h later by a long infusion (3 days) of 105mg/m2.
cisplatin: 50mg/m2 1h-2h.

OP1 Vs Standard protcol [3]
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OP3 Vs Intensified protocol [3]
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Mathematical model (concept)

1 PK component: two compartment models

ċ1 = −kec1(t) +
L∑
s=2

k1s
(
c1(t) − cs(t)

)
+ u(t)

V1
ċs = ks1

(
c1(t) − cs(t)

)
2 Interface component

ẏ = −α exp(−βy)y + (c1 − γ)H(c1 − γ)
3 PD component: neutrophils and platelets
dynamics

u̇ = kuReg − (ku + f (y))u
ẇ = δu(t− τ ) − kww

4 Tumor growth component

ż = λ log
M
z

 z − g(y)z
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