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The latest targeted therapies for HER2-positive breast and non-small cell lung cancer,  

and how these destroy the “switches” that make cancer grow

Q+A
Dr. Wong Seng Weng

CANCER

SINGAPORE

N
ormal cells have receptors on 
their surfaces that control their 
growth and repair, but these can 
also act as “switches” responsible 
for the growth and spread of 
cancer cells. In the case of HER-2 

positive breast cancer, for instance, an abnormal 
amount or “overexpression” of HER2 receptors 
stimulates the uncontrolled growth and spread 
of cancer cells. Targeted therapies like Herceptin 
(Trastuzumab), and Tykerb (Lapatinib) are used to 
treat this form of cancer.

It’s not just the excessive number of receptors 
that causes the cancer to spread. They can also be 
a problem when they are constantly “switched 
on”. That can be due to DNA mutations, as in 
advanced non-small cell lung cancer (NSCLC) 
cases. About 85 percent of lung cancers are 
NSCLC. An average of 20 percent of NSCLC 
tumours test positive for DNA mutations, such 
as epidermal growth factor receptor (EGFR) 
mutation and anaplastic lymphoma kinase (ALK) 
mutation. In these mutations, the abnormal 
genes code for a protein called tyrosine kinase, 
which sends signals to the cancer cells, ordering 
them to divide and multiply. Tyrosine kinase 
inhibitors (TKIs) such as Tarceva (Erlotinib) and 
Iressa (Gefitinib) target such signals.

Herceptin has long been the mainstay 
of targeted treatment for HER2-positive 
breast cancer. In your opinion, 
what has been the most exciting 
development or drug in this field 
since Herceptin?
The most exciting for breast 
cancer targeted therapy is 
TDM-1 or Kadcyla. Cytotoxic 
chemotherapy works well, but 

it bombs the entire area and affects normal cells 
too. Herceptin blocks the receptor switches from 
the outside. The Herceptin antibody clings on to the 
HER2 receptor on the surface of the cancer cell, and 
the cell brings it in and breaks the antibody down.

TDM-1 can be seen as a combination of 
chemotherapy and Herceptin, and as a “smart 
bomb”. Like a missile, it can be delivered to the 
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enemy’s stronghold. TDM-1 carries chemotherapy 
direct to the cancer cells and reduces collateral 
damage. When the cancer cells bring it in, the 
TDM-1 inevitably brings the chemotherapy into 
them as well, and the cells kills themselves. Thus, 
compared to just chemotherapy or Herceptin, 
TDM-1 works better and incurs substantially less 
side effects. So this is a whole new paradigm of 
how chemotherapy and targeted therapy can work 
together. However, TDM-1 is not fully approved in 
Singapore. It can only be used on a restricted basis.

Apart from Herceptin and TDM-1, 
Pertuzumab is another antibody that targets 
HER2. It is unusual in that it doesn’t seem to 
work very well if you use it alone. You have to 
combine it with Herceptin. In this situation, two 
are better than one. Pertuzumab, Tykerb, TDM-
1 and Herceptin – this is the current range of 
HER2 targeted therapy treatments.

What are the developments in the field of 
targeted therapy for NSCLC when it comes to 
addressing DNA mutations like EGFR and ALK? 
After all, the ALK mutation was only discovered 
in 2007.
The evolution of targeted therapy for lung cancer 
shows that you can’t win the war with just one 
magic weapon. You need military intelligence as 
well to guide the use of smart drug weapons. That 
summarises the change in the paradigm of lung 
cancer treatment using targeted therapy, and it 
began with an interesting story about a targeted 
therapy called Gefitinib or Iressa. 

Iressa was medical science’s first targeted 
therapy for lung cancer many years ago. The US 
Food and Drug Administration (FDA) approved its 
use on the basis of preliminary data that it was 
good for lung cancer. 

But doctors had this weapon before they 
knew how to use it. Back then, doctors were so 
accustomed to the carpet bombing concept of 
chemotherapy that they carpet bombed their 
patients with this drug as well. That meant we 
didn’t select the patients. We just gave it to all 
NSCLC patients regardless of their mutations, 
crossed our fingers and hoped it would work. But 
you are never going to get results when you give 
a targeted therapy without knowing the target.  
Astra Zeneca conducted large-scale trials later, 
giving it indiscriminately to all NSCLC patients, 
and it didn’t work on many of them. So the FDA 
deregistered it. Now we have mutation analysis 

and we realise that Iressa works only for those 
with EGFR mutations, but even till today Iressa is 
not approved in the US. 

So, whether a drug is very good or useless 
depends on whether you know how to select the 
patients to give it to.

As for ALK-positive patients, Xalkori (Crizotinib) 
substantially improves their situation. In fact, 
US doctors use it as a first-line treatment for 
ALK-positive patients. But in Europe, it’s strictly 
chemotherapy first, and Xalkori is prescribed only 
if that stops working. However, with both ALK and 
EGFR mutations, there comes a time where Xalkori 
and Tarceva stop working. We still have a lot to do 
to overcome the resistance. 

What are the newer targeted therapies for NSCLC 
and related DNA mutations?
Tyrosine Kinase Inhibitors (TKI) are still the 
most exciting development for lung cancer 
targeted therapy. But only 20 percent of all 
patients with lung cancer have some form 
of targeted therapy that is suitable for them. 
That means 80 percent of lung cancer patients 
still depend on carpet bombing with cytotoxic 
chemotherapy. So there is much more work left 
to be done to design and figure out the correct 
targeted therapy for this 80 percent.

There are new agents that block the ALK, but 
we are still at such an early part of the testing 
that there are no proper names for these, just 
molecular codes. Novartis has a molecule called 
LDK 378 that has been shown to work on ALK 
patients when Xalkori is no longer effective. A 
Japanese pharmaceutical company called Chugai 
has another molecule called TH9424802 that 
seems to be even more potent and effective than 
Xalkori, or at least in early tests. So we are coming 
up with newer molecules that are more potent, 
have more applications, and can overcome greater 
resistance than the first generation of drugs. GHT
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“The evolution of 
targeted therapy 
for lung cancer 
shows that you 
can’t win the war 
with just one 
magic weapon. 
You need military 
intelligence as 
well to guide the 
use of smart drug 
weapons. That 
summarises the 
change in the 
paradigm of lung 
cancer treatment 
using targeted 
therapy.”

“THE MOST EXCITING 
FOR BREAST CANCER 
TARGETED THERAPY IS 
TDM-1 OR KADCYLA.”

– DR. WONG SENG WENG


