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New Treatments for Cancer are Transforming Patient Outcome

Targeted therapy uses drugs that 

responsible for driving the growth 
of a particular cancer. A good 
example of targeted therapy is the 
use of Herceptin for the treatment 
of breast cancer. Herceptin is 
a monoclonal antibody which 
binds to the protein product of 
the cancer-driver gene HER2 and 
blocks it from functioning. The 

of copies is greatly increased) 
in 15-20% of breast cancers 
which in turn results in massively 
increased levels of the HER2 
protein. This increased production 
of the HER2 protein causes normal 
breast cells to proliferate rapidly, 
ultimately leading to breast cancer. 
Administration of Herceptin then 
prevents HER2 from functioning 
which can lead to blockage of 
cancer cell proliferation, cancer 
cell death and tumor regression.

The availability of Herceptin has 
resulted in a major improvement 
in outcome for patients with 
HER2-positive breast cancer in 
recent years. Prior to the approval 
of Herceptin, the prognosis for 
patients with HER2-positive 
disease was poor and considerably 
worse than that of patients 
with HER2-negative disease. 
However, with the widespread 
availability of Herceptin, the 
outcome for patients with HER2-
positive disease is currently at 
least as good if not better than 
that for patients with HER2-
negative disease. Remarkable, 
approximately 10-15% of patients 
with HER2-positive metastatic 
breast cancer undergoing 
treatment with Herceptin have 
long-term remission (> 10 years) 
and indeed possible cure of 
metastatic disease.

HER2 drug to enter clinical use, 

The outcome for patients with certain types of cancer has been transformed in recent years. This 
transformation has been brought about, not by the traditional therapies such chemotherapy and endocrine 
therapy but by 2 new forms of treatment known as targeted therapy and immunotherapy.

several other such drugs are now 
available for targeting HER2 such 
as pertuzumab, lapatinib, neratinib, 
tucatinib as well conjugates of 
Herceptin and cytotoxic agents 
(eg., TDM-1). These newer drugs 
can either be combined with 

or used in patients that develop 
acquired resistance to Herceptin. 
While anti-HER2 therapy was  

breast cancer, this therapy is  
also now approved for patients 
with gastro-esophageal cancer  
and is currently undergoing trials  
in patients with colorectal  
and to non-small cell lung  
cancer (NSCLC). 

Other examples of successful 
targeted therapies include 

with NSCLC containing EGFR 
mutations, dabrafenib and 
vemurafenib for patients with 
melanoma expressing BRAF 
mutations, olaparib for patients 
with breast cancer possessing 
BRCA1/2 mutations and cetuximab 
or panitumumab in patients with 
colorectal cancers containing  
wild-type (i.e., normal) RAS.

In contrast to targeted therapy 
and indeed other forms of 
systemic therapy, immunotherapy 
does not target cancer cells 
directly. Rather, immunotherapy 
enhances the immune system 
(CD8+ lymphocytes) to attack and 
destroy cancer cells. Examples 
of immunotherapy include the 
so-called checkpoint inhibitors, 
pembrolizumab, nivolumab and 
atezolizumab. Immunotherapy with 
checkpoint inhibitors has been 
shown to be particularly effective in 
some cancers that were previously 

cell lung cancer, melanoma, renal 
cancer, and bladder cancer. As 
with Herceptin, immunotherapy 

can induce durable remission 
in some patients with advanced 
cancer. Thus, results from a recent 
phase III randomized clinical 
trial showed that treatment with 
pembrolizumab more than doubled 
the median and the 5-year overall 
of patients with NSCLC compared 
with standard chemotherapy. 

Other examples of immunotherapy 
currently in use include the 
administration of cytokines 
such as interleukin 2 (Il2) and 
interferon alpha to treat renal 
cancer and the BCG vaccine to 
treat bladder cancer. With the 
recent developments in vaccine 
production technology fort treating 
the COVID-19 virus, it is likely that 
before long, several new vaccines 
will become available to treat 
different types of cancer.

Although targeted therapy and 
immunotherapy have transformed 
the outcome for patients with 
certain types of cancer, a  
limitation of these therapies is  
that only a proportion of patients 

who are unlikely to respond, 
predictive biomarkers (companion 
diagnostics) are usually measured 
upfront. Thus, as mentioned 

above, the HER2 status of breast 
cancers is used to determine 
women with breast cancer who 
might be eligible for treatment with 
anti-HER2 therapy. Measurement 
of PD-L1 is the biomarker most 
widely measured for predicting 
response to immunotherapy using 
checkpoint inhibitors. 

In conclusion, the outcome for 

of cancer never was as good. 

possibility of cure of metastatic 
disease is on the horizon. In the 
authors view, long-term survival 
and possible cure is likely to be 
best achieved by the appropriate 
combination of different form of 
therapy (e.g., targeted therapy + 
immunotherapy ±chemotherapy).
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