
SUPPLEMENTARY FILE S1 - TEIcomb

The TEI is defined for a finite treatment as the asymptotic horizontal distance
between the treated and untreated growth curves. Following [18] (Definition 12),
TEI ≡ limw→+∞(τt−τc), where, for a given weight w, τt = τt(w) and τc = τc(w),
being τt(w) and τc(w) the time in which the tumor growth reaches the weight w
in the treated and control groups, respectively.

In order to compute TEIcomb, it is necessary to derive τc(w) and τcomb(w).
From [18](A.5. Proposition 14 ), τc(w) = [w − w̃]/λ1 + [ln(w̃)− ln(w0)]/λ0. From
eq.1 of the main text, so long w(t) ≤ w̃, we have that

ẋ00(t) = λ0x00(t)− (k2aca(t) + k2bcb(t) + γca(t)cb(t))x00(t)

and integrating and solving respect to t, we obtain:

t =
1

λ0

[
ln(x00(t))− ln(w0) + k2aAUCca(t) + k2bAUCcb(t) + γAUCca(t)cb(t)

]

≡ τcomb(w) for w ≤ w̃

whereAUCca(t) =
∫ t

0
ca(t)dt,AUCcb(t) =

∫ t

0
cb(t)dt,AUCca(t)cb(t) =

∫ t

0
ca(t)cb(t)dt.

For a given w, define ε1(w) = w − x00(τcomb(w)), i.e. the weight of non-
proliferating cells when the total tumor weight is equal to w. Note that, for a
finite duration treatment, limt→+∞ ε1(w) = 0. Under the further hypothesis that
the treatment end before the tumor reaches w̃ (i.e, ca(t) = 0 and cb(t) = 0 for
t ≥ τ̃comb ≡ τcomb(w̃) becomes:

τ̃comb =
1

λ0
[ln(w̃ − ε1(w̃))− ln(w0) + k2aAUCca + k2bAUCcb + γAUCcacb ]

For t > τ̃comb, being w(t) > w̃, we have that

ẋ00(t) = λ1
x00(t)

w(t)
< λ1

or equivalently

x00(t) = x00(τ̃comb) + λ1(t− τ̃comb)− ε2(t)

with ε2(t) > 0 and limt→+∞ ε2(t) = ε̄2 > 0. Therefore,

t =
1

λ1
[w − ε1(w)− (w̃ − ε1(w̃)) + ε2(τ(w))] + τ̃comb ≡ τcomb(w) for w ≥ w̃ (8)

from which being limt→+∞ ε1(w) = 0 and limt→+∞ ε2(t) = ε̄2 > 0 follows

TEIcomb = lim
w→+∞

(τcomb − τc)

=
1

λ0

[
ln(w̃ − ε1(w̃))− ln(w̃) + k2aAUCca(t) + k2bAUCcb(t) + γAUCcacb

]
+

+
1

λ1
[ε1(w̃) + ε̄2]



Moreover, if ε1(w̃) ' 0, i.e. x00 ' w when the tumor growth switches from the
exponential growth phase to the linear one, a first order Taylor expansion of the
logarithm yields:

TEIcomb ' 1

λ0
[k2aAUCca + k2bAUCcb + γAUCcacb − ε1(w̃)/w̃] +

ε̄2
λ1

Finally, observing that x00(τ̃comb) ' w(τ̃comb) implies ε̄2
λ1

' 0, the following final
approximation is obtained.

TEIcomb ' k2aAUCca + k2bAUCcb + γAUCcacb

λ0
(9)


