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phenotype. These have been called the hallmarks of 
cancer and traits include:

 • replicative immortality

 • sustained proliferative signalling

 • evasion of growth suppressors

 • angiogenesis induction

 • tissue invasion and metastases

 • resistance to cell death

 • deregulated cell metabolism

 • genomic instability

 • tumour-promoting inflammation

 • ability to evade the immune system. 

Cancers interact with their local microenvironment 
or stroma through angiogenesis, inflammation and 
immune responses. Each of these hallmarks of cancer 
provides a target for drug therapy.

The targeted therapies can be broadly divided into 
two classes: 

 • monoclonal antibodies (Table 1)

 • small molecules – predominantly tyrosine kinase 
inhibitors (Table 2). 

Monoclonal antibodies
Monoclonal antibodies are denoted by the suffix 
–mab, for example trastuzumab for breast cancer. 
They typically require intravenous or subcutaneous 
administration. These antibodies are produced by 
recombinant DNA technology and may consist of 
human and non-human protein, or be partially or fully 
humanised. Chimeric antibodies* are more likely to 
elicit hypersensitivity reactions due to pre-existing 
immunity to foreign animal protein. 

Monoclonal antibodies target cell surface molecules, 
usually receptors, or their ligands. They may exert 
their effects through interference with a receptor 
pathway or through immune mechanisms such as 
antibody-dependent cellular cytotoxicity.

Small molecules
The small molecules typically block pathways that are 
continuously activated in cancer cells. The tyrosine 
kinase inhibitors are the most common and work by 

Introduction
Historically, the treatment of cancer was based on 

an understanding of the differences in cell kinetics 

between normal and malignant cells. The largely 

fortuitous discovery of cytotoxic therapy resulted 

in a class of drugs that has become known as 

chemotherapy. Most chemotherapy drugs have a 

direct action on DNA or proteins involved in DNA 

replication, translation and transcription. Although 

it was hoped that chemotherapy would selectively 

treat the disease and not normal tissue, this was 

not the case. As chemotherapy generally targets all 

dividing cells, highly proliferative normal tissues are 

also affected and common toxicities develop such as 

myelosuppression and mucositis.

The search for more targeted cancer therapies 

has been supported by a better understanding of 

malignancy at the molecular level. Cancers exhibit 

acquired characteristics that enable their malignant 

SUMMARY
The last decade has seen the introduction of 
several new classes of targeted anticancer 
therapies for routine clinical use. 

Unlike chemotherapy, which generally targets 
all dividing cells, these drugs are specific for a 
molecular characteristic of a cancer such as a 
growth factor receptor or signalling molecule. 

Although targeted therapies do not cause 
the antiproliferative toxicities typical of 
chemotherapy, they do have adverse effects 
of their own. 

These new drugs include monoclonal 
antibodies, such as bevacizumab and 
rituximab, and the small molecule tyrosine 
kinase inhibitors, such as dasatinib and 
sorafenib.

Targeted therapies are often taken for long 
periods of time. Many of the drugs, such 
as the tyrosine kinase inhibitors, are orally 
administered so patients receiving these 
therapies are increasingly being seen in 
general practice. 

Molecular mechanisms and clinical use of 
targeted anticancer drugs

* antibodies that contain polypeptides from different 
species
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Table 1    Monoclonal antibody therapies for cancer

Drug Target Indication Companion 
diagnostic test

Adverse effects Monitoring and precautions 

Bevacizumab VEGF First-line therapy of colorectal 
cancer in combination with 
chemotherapy* —

Hypertension, arterial and 
venous thromboembolism, 
haemorrhage, gastrointestinal 
perforation, poor wound healing

Blood pressure, urinalysis

Discontinue several weeks before 
elective surgery

Cetuximab EGFR Second- or third-line therapy of 
colorectal cancer with or without 
concurrent chemotherapy*

Patient must have 
wild-type KRAS# 

Acneiform rash, diarrhoea, 
hypomagnesaemia, severe 
hypersensitivity reactions at 
time of infusion, interstitial lung 
disease (rare)

Electrolytes (magnesium),  
pre-emptive management of rash 
and management of secondary 
complications e.g. cutaneous 
infectionAs concurrent therapy with 

radiation for head and neck 
cancer where cisplatin is 
contraindicated or not tolerated*

—

Ipilimumab CTLA-4 Metastatic melanoma*

—

Autoimmune effects including 
colitis, dermatitis, hepatitis, 
endocrinopathy and neuropathy

Clinical monitoring for rash and 
colitis 

Liver function tests 

Regular check for thyroid 
dysfunction, adrenal and pituitary 
dysfunction

Panitumumab EGFR Colorectal cancer Patient must have 
wild-type KRAS

Acneiform rash, diarrhoea, 
hypomagnesaemia, 
hypocalcaemia, interstitial lung 
disease (rare)

Electrolytes (magnesium),  
pre-emptive management of rash 
and management of secondary 
complications e.g. cutaneous 
infection

Rituximab CD20 Diffuse, large B cell non-
Hodgkin’s lymphoma*

CD20 expression# Lymphopenia (B cell depletion), 
Stevens-Johnson syndrome, 
HBV reactivation

Full blood count 

Avoid live vaccines 

Check HBV status pre-treatmentLow grade B cell or follicular cell 
non-Hodgkin’s lymphoma*

CD20 positive chronic 
lymphocytic leukaemia*

Trastuzumab HER2/
neu

HER2 positive breast cancer 
in adjuvant and metastatic 
settings* 

HER2 positivity 
on in situ 
hybridisation 
assay#

Cardiomyopathy Regular assessment of left 
ventricular ejection fraction

Advanced gastric cancer

VEGF vascular endothelial growth factor  EGFR epidermal growth factor receptor
KRAS Kirsten rat sarcoma-2 virus oncogene  CTLA-4 cytotoxic T-lymphocyte associated antigen 4
CD20 lymphocyte antigen HBV hepatitis B virus
HER2 human epidermal growth factor receptor 2

* indicates listing on the Pharmaceutical Benefits Scheme (PBS) at the time of publication. Companion diagnostics are listed as per PBS authority 
restrictions.
# use guided by companion diagnostic test

inhibiting kinases that phosphorylate key proteins 
to activate signal transduction pathways. They are 
denoted by the suffix –nib, for example imatinib 
for chronic myeloid leukaemia, and are typically 
developed for oral administration. These inhibitors 
block a number of different tyrosine kinases.

Another class of small molecules is the inhibitors 
of mammalian target of rapamycin (mTOR). They 

have the suffix –imus, for example everolimus for 
pancreatic neuroendocrine tumour or temsirolimus 
for renal cell carcinoma. These molecules bind to an 
intracellular protein (FKBP-12). This complex then 
blocks the activity of mTOR kinase which inhibits 
angiogenesis and tumour cell growth, proliferation 
and survival. 

www.australianprescriber.com
http://www.australianprescriber.com/magazine/28/4/104/6/new-drugs-453/bevacizumab
http://www.australianprescriber.com/magazine/28/4/104/6/new-drugs-455/cetuximab
http://www.australianprescriber.com/magazine/34/5/153/9/new-drugs-969/ipilimumab
http://www.australianprescriber.com/magazine/31/5/136/9/new-drugs-868/panitumumab
http://www.australianprescriber.com/magazine/22/1/20/3/new-drugs-200/rituximab
http://www.australianprescriber.com/magazine/24/5/129/31/new-drugs-365/trastuzumab


128

ARTICLE

Full text free online at www.australianprescriber.com

VOLUME 36 : NUMBER 4 : AUGUST 2013

Targeted anticancer drugs

Ta
bl

e 
2  

   S
m

al
l m

o
le

cu
le

 t
he

ra
p

ie
s 

fo
r 

ca
nc

er

D
ru

g 
Ta

rg
et

In
di

ca
ti

on
Co

m
pa

ni
on

 d
ia

gn
os

ti
c 

te
st

A
dv

er
se

 e
ff

ec
ts

M
on

it
or

in
g 

an
d 

pr
ec

au
ti

on
s 

B
or

te
zo

m
ib

 
26

S 
pr

ot
ea

so
m

e
M

ul
tip

le
 m

ye
lo

m
a *

–
Em

es
is

, p
er

ip
he

ra
l n

eu
ro

pa
th

y,
 r

as
h,

 
m

ye
lo

su
pp

re
ss

io
n,

 g
as

tr
oi

nt
es

tin
al

 d
is

tu
rb

an
ce

, 
pe

rip
he

ra
l o

ed
em

a

Fu
ll 

bl
oo

d 
co

un
t, 

ch
ec

k 
fo

r 
ne

ur
op

at
hy

C
riz

ot
in

ib
 

A
LK

N
on

-s
m

al
l c

el
l l

un
g 

ca
nc

er
A

LK
 g

en
e 

re
ar

ra
ng

em
en

t
N

au
se

a,
 v

om
iti

ng
, d

ia
rr

ho
ea

, h
ep

at
ot

ox
ic

ity
Li

ve
r 

fu
nc

tio
n 

te
st

s

D
as

at
in

ib
 

B
C

R
-A

B
L 

(P
hi

la
de

lp
hi

a 
ch

ro
m

os
om

e)

C
hr

on
ic

 m
ye

lo
id

 le
uk

ae
m

ia
*, 

ac
ut

e 
ly

m
ph

ob
la

st
ic

 
le

uk
ae

m
ia
*

PC
R

 e
vi

de
nc

e 
of

 B
C

R
-A

B
L 

tr
an

sc
rip

t#
D

ia
rr

ho
ea

, r
as

h,
 p

le
ur

al
 e

ff
us

io
n,

 o
ed

em
a,

 
m

ye
lo

su
pp

re
ss

io
n,

 m
uc

os
iti

s,
 Q

T 
in

te
rv

al
 

pr
ol

on
ga

tio
n

Fu
ll 

bl
oo

d 
co

un
t, 

liv
er

 fu
nc

tio
n 

te
st

 

EC
G

 a
s 

cl
in

ic
al

ly
 in

di
ca

te
d 

Ph
ys

ic
al

 e
xa

m
in

at
io

n

Er
lo

tin
ib

 
EG

FR
 

N
on

-s
m

al
l c

el
l l

un
g 

ca
nc

er
 

(a
ft

er
 p

rio
r 

ch
em

ot
he

ra
py

*)
A

ct
iv

at
in

g 
EG

FR
 m

ut
at

io
n 

in
 a

bs
en

ce
 o

f K
R

A
S 

m
ut

at
io

n

A
cn

ei
fo

rm
 r

as
h,

 d
ia

rr
ho

ea
, t

ra
ns

am
in

iti
s,

 in
te

rs
tit

ia
l 

lu
ng

 d
is

ea
se

 (
ra

re
)

Li
ve

r 
fu

nc
tio

n 
te

st

Pr
e-

em
pt

iv
e 

m
an

ag
em

en
t 

of
 r

as
h 

an
d 

tr
ea

tm
en

t 
of

 
co

m
pl

ic
at

io
ns

 e
.g

. s
ec

on
da

ry
 in

fe
ct

io
n

Ev
er

ol
im

us
 

m
TO

R
 

Pa
nc

re
at

ic
 n

eu
ro

en
do

cr
in

e 
tu

m
ou

r
–

M
uc

os
iti

s,
 r

as
h,

 e
le

ct
ro

ly
te

 a
bn

or
m

al
iti

es
, 

tr
an

sa
m

in
iti

s,
 d

ys
lip

id
ae

m
ia

, d
ia

rr
ho

ea
, c

on
st

itu
tio

na
l 

sy
m

pt
om

s,
 p

ne
um

on
iti

s,
 p

er
ip

he
ra

l o
ed

em
a

El
ec

tr
ol

yt
es

, u
re

a,
 c

re
at

in
in

e,
 li

ve
r 

fu
nc

tio
n 

te
st

,  
fu

ll 
bl

oo
d 

co
un

t, 
gl

uc
os

e

G
ef

iti
ni

b 
EG

FR
 

N
on

-s
m

al
l c

el
l l

un
g 

ca
nc

er
  

(a
ft

er
 p

rio
r 

th
er

ap
y *

)
A

ct
iv

at
in

g 
EG

FR
 m

ut
at

io
n#

 
in

 a
bs

en
ce

 o
f K

R
A

S 
m

ut
at

io
n

A
cn

ei
fo

rm
 r

as
h,

 d
ia

rr
ho

ea
, t

ra
ns

am
in

iti
s,

 in
te

rs
tit

ia
l 

lu
ng

 d
is

ea
se

 (
ra

re
)

Li
ve

r 
fu

nc
tio

n 
te

st

Pr
e-

em
pt

iv
e 

m
an

ag
em

en
t 

of
 r

as
h 

an
d 

tr
ea

tm
en

t 
of

 
co

m
pl

ic
at

io
ns

 e
.g

. s
ec

on
da

ry
 in

fe
ct

io
n

Im
at

in
ib

 
B

C
R

-A
B

L
A

cu
te

 ly
m

ph
ob

la
st

ic
 

le
uk

ae
m

ia
*

PC
R

 e
vi

de
nc

e 
of

 B
C

R
-A

B
L 

tr
an

sc
rip

t#
R

as
h,

 o
ed

em
a,

 p
le

ur
al

 e
ff

us
io

n,
 d

ec
re

as
ed

 
le

ft
 v

en
tr

ic
ul

ar
 e

je
ct

io
n 

fr
ac

tio
n,

 e
m

es
is

, 
m

ye
lo

su
pp

re
ss

io
n,

 m
ya

lg
ia

s 
an

d 
ar

th
ra

lg
ia

s

Fu
ll 

bl
oo

d 
co

un
t, 

liv
er

 fu
nc

tio
n 

te
st

, p
hy

si
ca

l 
ex

am
in

at
io

n 

Po
ss

ib
le

 r
ol

e 
fo

r 
th

er
ap

eu
tic

 d
ru

g 
m

on
ito

rin
g

C
hr

on
ic

 m
ye

lo
id

 le
uk

ae
m

ia
*

PC
R

 e
vi

de
nc

e 
of

 B
C

R
-A

B
L 

tr
an

sc
rip

t#

G
as

tr
oi

nt
es

tin
al

 s
tr

om
al

 
tu

m
ou

r 
in

 a
dj

uv
an

t 
se

tt
in

g 
an

d 
fo

r 
un

re
se

ct
ab

le
 

m
et

as
ta

tic
 d

is
ea

se
*

C
D

11
7 

(c
-k

it)
 e

xp
re

ss
io

n 
on

 im
m

un
oh

is
to

ch
em

ic
al

 
st

ai
ni

ng
#

H
yp

er
eo

si
no

ph
ili

a 
an

d 
eo

si
no

ph
ili

c 
le

uk
ae

m
ia
*

FI
P1

L1
-P

D
G

FR
A

 fu
si

on
 

ge
ne

#

M
ye

lo
dy

sp
la

st
ic

 o
r 

m
ye

lo
pr

ol
ife

ra
tiv

e 
sy

nd
ro

m
e *

PD
G

FR
 g

en
e 

re
ar

ra
ng

em
en

t#

Sy
st

em
ic

 m
as

to
cy

to
si

s 
w

ith
 

eo
si

no
ph

ili
a *

FI
P1

L1
-P

D
G

FR
A

 fu
si

on
 

ge
ne

D
er

m
at

of
ib

ro
sa

rc
om

a 
pr

ot
ub

er
an

s *
–

www.australianprescriber.com
http://www.australianprescriber.com/magazine/29/3/84/7/new-drugs-805/bortezomib
http://www.australianprescriber.com/magazine/30/2/50/5/new-drugs-821/dasatanib
http://www.australianprescriber.com/magazine/29/2/53/5/new-drugs-799/erlotinib
http://www.australianprescriber.com/magazine/26/4/94/5/new-drugs-458/gefitinib
http://www.australianprescriber.com/magazine/24/5/129/31/new-drugs-363/imatinib%20mesylate


129

ARTICLE

Full text free online at www.australianprescriber.com

VOLUME 36 : NUMBER 4 : AUGUST 2013
Ta

bl
e 

2  
   S

m
al

l m
o

le
cu

le
 t

he
ra

p
ie

s 
fo

r 
ca

nc
er

 (
co

nt
in

ue
d

)

D
ru

g 
Ta

rg
et

In
di

ca
ti

on
Co

m
pa

ni
on

 d
ia

gn
os

ti
c 

te
st

A
dv

er
se

 e
ff

ec
ts

M
on

it
or

in
g 

an
d 

pr
ec

au
ti

on
s 

La
pa

tin
ib

H
ER

2/
ne

u
H

ER
2 

po
si

tiv
e 

br
ea

st
 c

an
ce

r 
af

te
r 

pr
og

re
ss

io
n 

on
 p

rio
r 

tr
as

tu
zu

m
ab

*

H
ER

2 
po

si
tiv

ity
 o

n 
in

 s
itu

 
hy

br
id

is
at

io
n 

as
sa

y#
D

ec
re

as
ed

 le
ft

 v
en

tr
ic

ul
ar

 e
je

ct
io

n 
fr

ac
tio

n,
 r

as
h 

in
cl

ud
in

g 
pa

lm
ar

-p
la

nt
ar

 e
ry

th
ro

dy
se

st
he

si
a 

(h
an

d-
fo

ot
 s

yn
dr

om
e)

, d
ia

rr
ho

ea
, e

m
es

is
, t

ra
ns

am
in

iti
s

R
eg

ul
ar

 a
ss

es
sm

en
t 

of
 le

ft
 v

en
tr

ic
ul

ar
 e

je
ct

io
n 

fr
ac

tio
n,

 e
le

ct
ro

ly
te

s,
 u

re
a,

 c
re

at
in

in
e,

 li
ve

r 
fu

nc
tio

n 
te

st

So
ra

fe
ni

b 
M

ul
tip

le
 t

ar
ge

ts
 

in
cl

ud
in

g 
B

R
A

F,
 

V
EG

FR
, E

G
FR

, 
PD

G
FR

 

H
ep

at
oc

el
lu

la
r 

ca
rc

in
om

a *
, 

re
na

l c
el

l c
an

ce
r

–
H

yp
er

te
ns

io
n,

 r
as

h 
in

cl
ud

in
g 

pa
lm

ar
-p

la
nt

ar
 

er
yt

hr
od

ys
es

th
es

ia
 (

ha
nd

-f
oo

t 
sy

nd
ro

m
e)

, d
ia

rr
ho

ea
, 

em
es

is
, m

ye
lo

su
pp

re
ss

io
n,

 d
el

ay
ed

 w
ou

nd
 h

ea
lin

g,
 

hy
po

ph
os

ph
at

ae
m

ia
, e

le
va

te
d 

am
yl

as
e 

an
d 

lip
as

e

B
lo

od
 p

re
ss

ur
e,

 d
er

m
at

ol
og

ic
 a

ss
es

sm
en

t, 
fu

ll 
bl

oo
d 

co
un

t, 
ph

os
ph

at
e 

le
ve

l 

C
on

si
de

r 
pa

nc
re

at
iti

s 
if 

sy
m

pt
om

at
ic

Su
ni

tin
ib

 
M

ul
tip

le
 t

ar
ge

ts
 

in
cl

ud
in

g 
V

EG
FR

, P
D

G
FR

, 
pr

ot
o-

on
co

ge
ne

 
c-

ki
t, 

FL
T3

 

R
en

al
 c

el
l c

an
ce

r *,
 

ga
st

ro
in

te
st

in
al

 s
tr

om
al

 
tu

m
ou

r 
af

te
r 

pr
og

re
ss

io
n 

on
 

im
at

in
ib

*

–
H

yp
er

te
ns

io
n,

 e
m

es
is

, m
ye

lo
su

pp
re

ss
io

n,
 

hy
po

th
yr

oi
di

sm
, a

dr
en

al
 d

ys
fu

nc
tio

n,
 d

ec
re

as
ed

 le
ft

 
ve

nt
ric

ul
ar

 e
je

ct
io

n 
fr

ac
tio

n,
 y

el
lo

w
 d

is
co

lo
ur

at
io

n 
of

 
sk

in
, m

uc
os

iti
s,

 e
le

va
te

d 
lip

as
e,

 t
ra

ns
am

in
iti

s

B
lo

od
 p

re
ss

ur
e,

 fu
ll 

bl
oo

d 
co

un
t, 

el
ec

tr
ol

yt
es

, u
re

a,
 

cr
ea

tin
in

e,
 li

ve
r 

fu
nc

tio
n 

te
st

, t
hy

ro
id

 fu
nc

tio
n 

te
st

 

C
on

si
de

r 
pa

nc
re

at
iti

s 
an

d 
ad

re
na

l d
ys

fu
nc

tio
n 

if 
sy

m
pt

om
at

ic

Te
m

si
ro

lim
us

 
m

TO
R

R
en

al
 c

el
l c

an
ce

r
–

Em
es

is
, m

ye
lo

su
pp

re
ss

io
n,

 d
ys

lip
id

ae
m

ia
, d

ia
rr

ho
ea

, 
ra

sh
, a

rt
hr

al
gi

as
 a

nd
 m

ya
lg

ia
s,

 a
nd

 n
ep

hr
ot

ox
ic

ity
El

ec
tr

ol
yt

es
, u

re
a,

 c
re

at
in

in
e,

 li
ve

r 
fu

nc
tio

n 
te

st
, f

ul
l 

bl
oo

d 
co

un
t, 

gl
uc

os
e,

 li
pi

ds

Ve
m

ur
af

en
ib

 
B

R
A

F
M

et
as

ta
tic

 m
el

an
om

a
B

R
A

F 
V

60
0

E 
m

ut
at

io
n 

A
rt

hr
al

gi
as

, r
as

h,
 p

ho
to

se
ns

iti
vi

ty
Ph

ys
ic

al
 e

xa
m

in
at

io
n

B
C

R
-A

B
L 

 
br

ea
kp

oi
nt

 c
lu

st
er

 r
eg

io
n-

A
be

ls
on

 
PC

R
 

po
ly

m
er

as
e 

ch
ai

n 
re

ac
tio

n
EG

FR
  

ep
id

er
m

al
 g

ro
w

th
 f

ac
to

r 
re

ce
pt

or
 

m
TO

R
  

m
am

m
al

ia
n 

ta
rg

et
 o

f r
ap

am
yc

in
K

R
A

S 
K

irs
te

n 
ra

t 
sa

rc
om

a-
2 

vi
ru

s 
on

co
ge

ne
 

FI
P1

L1
-P

D
G

FR
A

  
fip

1 l
ik

e1
-p

la
te

le
t 

de
riv

ed
 g

ro
w

th
 f

ac
to

r 
re

ce
pt

or
 a

lp
ha

PD
G

FR
 

pl
at

el
et

 d
er

iv
ed

 g
ro

w
th

 f
ac

to
r 

re
ce

pt
or

 
H

ER
2 

hu
m

an
 e

pi
de

rm
al

 g
ro

w
th

 f
ac

to
r 

re
ce

pt
or

 2
B

R
A

F 
pr

ot
o-

on
co

ge
ne

 B
-R

af
 

V
EG

FR
 

va
sc

ul
ar

 e
nd

ot
he

lia
l g

ro
w

th
 f

ac
to

r 
re

ce
pt

or
 

FL
T3

 
FM

S-
lik

e 
ty

ro
si

ne
 k

in
as

e 
3 

A
LK

 
an

ap
la

st
ic

 ly
m

ph
om

a 
ki

na
se

* i
nd

ic
at

es
 li

st
in

g 
on

 t
he

 P
ha

rm
ac

eu
tic

al
 B

en
ef

its
 S

ch
em

e 
(P

B
S)

 a
t 

th
e 

tim
e 

of
 p

ub
lic

at
io

n.
 C

om
pa

ni
on

 d
ia

gn
os

tic
s 

ar
e 

lis
te

d 
as

 p
er

 P
B

S 
au

th
or

ity
 r

es
tr

ic
tio

ns
.

#  
us

e 
gu

id
ed

 b
y 

co
m

pa
ni

on
 d

ia
gn

os
tic

 t
es

t

www.australianprescriber.com
http://www.australianprescriber.com/magazine/30/5/133/5/new-drugs-842/lapatanib
http://www.australianprescriber.com/magazine/29/6/167/71/new-drugs-817/sorafenib%20tosylate
http://www.australianprescriber.com/magazine/29/6/167/71/new-drugs-818/sunitinib%20malate
http://www.australianprescriber.com/magazine/31/4/108/11/new-drugs-864/temsirolimus
http://www.australianprescriber.com/magazine/35/4/128/35/new-drugs-982/vemurafenib


130

ARTICLE

Full text free online at www.australianprescriber.com

VOLUME 36 : NUMBER 4 : AUGUST 2013

Patients who were not previously suitable for 
chemotherapy may now receive treatment with one 
of the new drugs. Targeted therapies are also more 
suitable as maintenance therapies than cytotoxics.

How effective are targeted therapies?
Response to traditional chemotherapy is usually 
determined by a change in tumour size. While this 
is still possible with targeted therapies, many of the 
drugs stabilise tumours rather than shrink them. 
Sometimes these drugs are referred to as cytostatic 
rather than cytotoxic. An example is sorafenib 
for hepatocellular carcinoma. Fewer than 2% of 
patients achieve a partial response, but their time to 
progressive disease is significantly longer than with 
placebo. This leads to improved survival. 

Drugs such as imatinib for gastrointestinal stromal 
tumours can alter radiological appearance on CT 
scan, making tumours more hypodense compared to 
baseline. Specific response criteria, called the Choi 
criteria, use change in the appearance of the tumour, 
rather than change in size, as one of the response 
measures.1 Positron emission tomography may show 
gastrointestinal stromal tumours have also become 
hypometabolic after a short period of treatment 
despite no objective change in tumour size. 

Sometimes it is difficult to measure a patient’s 
response to therapy and newer measures of treatment 
response are being developed. For example, patients 
receiving immunotherapy with the anti-cytotoxic 
T-lymphocyte associated antigen 4 (CTLA-4) 
monoclonal antibody ipilimumab for metastatic 
melanoma may have objective evidence of disease 
progression before an immune response occurs. 
The immune-related response criteria have been 
developed to take this observation into account.2 

Implications for primary care
All of the common cancers and many rare tumours 
now have at least one line of systemic therapy. GPs 
will routinely encounter patients receiving a targeted 
therapy and it will be useful to be aware of common 
toxicities (Tables 1 and 2). Perhaps more important 
is the role the doctor can play in ensuring treatment 
compliance. Many targeted therapies are given 
continuously, for example imatinib for gastrointestinal 
stromal tumour and erlotinib for non-small cell lung 
cancer. If treatment is interrupted, the patient’s 
disease may progress. Although the tumour may 
respond when rechallenged, resistance to therapy 
may emerge. As such the GP can encourage patient 
adherence and also liaise with the cancer specialist 
before stopping therapy because of toxicity.

Principles of targeted therapy
Targeted therapies are developed on the premise that 
a particular target is important in the pathogenesis 
of a malignancy. The relevance of a target may have 
been determined through basic scientific research 
or through epidemiological studies in patients with 
tumours that express the target. Often targets 
are prognostic biomarkers. For example, human 
epidermal growth factor receptor 2 (HER2)/neu 
amplification is associated with poor prognosis in 
breast cancer. Also, the KRAS (Kirsten rat sarcoma-2 
virus oncogene) mutation is associated with poor 
prognosis in colon cancer.

Ideally, targeted therapies have very high specificity 
for their target. If the tumour does not express the 
target then the therapy will be ineffective. Target 
molecules are predictive biomarkers for efficacy of 
the therapy. For example, trastuzumab is ineffective 
in treating breast tumours that do not have amplified 
HER2/neu. On the other hand, cetuximab is only 
effective for colorectal cancers that have wild-type 
(normal) KRAS, but not tumours that have mutant 
KRAS (Table 1).

As targeted therapies are dependent on their target it 
should be possible to tailor therapy to suit individual 
patients. This therapeutic strategy avoids treating 
patients who will not benefit and may only experience 
adverse effects. In addition more selective use of the 
therapy results in improved cost-effectiveness. 

In Australia, prescribing of many targeted therapies 
requires evidence that the patient’s cancer is 
expressing the target molecule. This is confirmed 
using a companion diagnostic test. Future 
government registration and reimbursement of 
targeted therapies will include parallel assessment of 
any associated diagnostic test.

Adverse effects
In general, targeted therapies do not cause the 
antiproliferative toxicities of chemotherapy, but they 
all have toxicities of their own (Tables 1 and 2). Some 
of the toxicities are common to the classes of drug. 
For example: 

 • acneiform rash with drugs that target the 
epidermal growth factor receptor

 • cardiac toxicity with drugs targeting HER2/neu

 • hypertension and other vascular toxicities with 
angiogenesis inhibitors such as bevacizumab.

Some of the small molecules have multiple targets 
and have a greater potential to cause adverse 
effects than monoclonal antibodies. Angiogenesis 
inhibitors such as bevacizumab may interact with a 
patient’s pre-existing medical condition, for example 
hypertension.

Targeted anticancer drugs
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enhanced to increase their immune effects. The 
use of these medicines will be improved by further 
development of companion diagnostic tests. 

Winston Liauw has received funding from Merck-Serono 
and has ongoing participation as an investigator in 
numerous clinical trials associated with the development 
of targeted drugs. He provides drug development and 
medical advice to Clinical Network Services. He serves on 
the board of directors of NPS MedicineWise.

Future directions

It is expected that many more targeted therapies 
will come into routine clinical use. A future direction 
for small molecule tyrosine kinase inhibitors will be 
to combine them to overcome treatment resistance. 
Monoclonal antibodies will be modified to become 
carriers for radiation or cytotoxic drugs and will be 
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FURTHER READING

SELF-TEST 
QUESTIONS
True or false? 

5. Lapatinib is only 
prescribed for patients 
with breast cancer 
expressing the KRAS 
mutation.

6. Acneiform rash can 
occur with gefitinib and 
erlotinib.

Answers on page 143

Melbourne: Therapeutic Guidelines Limited; 2012.  
228 pages

These guidelines provide the reader with an overview 
of salient cardiovascular topics, from the management 
of risk factors to acute management of chest pain and 
arrhythmias.

The guidelines are sensibly structured into succinct 
and manageable sections, and flow diagrams and 
tables effectively support written text. Most useful 
are the clinical pearls in highlighted boxes, which 
for example, remind the reader that life-threatening 
hyperkalaemia can occur when adding an aldosterone 
antagonist to an ACE inhibitor or angiotensin II 
antagonist in patients with renal impairment. 

The new features of the current edition are the 
standout. ‘Type 2 diabetes and cardiovascular disease 
risk’ is a new focus that explores the assessment and 
management of risk factors in patients with diabetes, 
while new information has been included on the 
management of antithrombotic therapy in patients 

with cardiac implanted electronic devices undergoing 
non-cardiac procedures or operations. This section 
is valuable for answering that often difficult question 
of what to do with a patient’s anticoagulation before 
surgery. Revised information on bariatric surgery has 
been included, which is important for GPs tackling the 
rising problem of obesity. 

Particularly useful is the section on antithrombotic 
therapy, which summarises the various types of 
anticoagulants and antiplatelets and includes 
the newer drugs such as dabigatran, rivaroxaban 
and ticagrelor. It provides a short summary of 
salient points such as clinical utility, monitoring, 
determinants and management of bleeding and 
over-anticoagulation. This is great for the busy GP 
needing quick access to concise information during a 
consult, particularly as the newer drugs are used with 
increasing frequency.

Overall, the Cardiovascular Therapeutic Guidelines is 
a comprehensive and useful resource for GPs, medical 
students and other health professionals.
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