
TARGETED THERAPIES
AND

YOUR LUNG CANCER
Researchers are learning more about what makes lung cancer cells form, 

grow, and spread. Every cell in the body has the same library of genes that 

acts as the blueprint for everything else that makes up a cell and makes it 

work.  In cancer cells, damage to these genes (mutations) is responsible for 

the cells becoming cancerous. Some of these mutations create proteins in 

cells that act like a stuck gas pedal in your car to make it drive out of control.  

These mutant proteins in cancer cells are good "targets" for new drugs. These 

drugs are known as TARGETED THERAPIES.   Targeted therapies work by 

blocking these mutant proteins, which prevents them from growing and 

spreading, while not harming normal cells. Tarceva® (Erlotinib), Gilogrif® 

(Afatanib), Xalkori® (Crizotinib) and Zykadia® (Ceritinib) are examples of 

FDA-approved drugs that target the mutated proteins, some of which are 

referred to as “receptors” that are driving the cancer cells out of control. 

WHAT ARE 
TARGETED THERAPIES?

Comprehensive Cancer Centers: 
www.cancer.gov/researchandfunding/extramural/cancercenters/find-a-cancer-center

Clinical Trials:
www.cancer.gov/clinicaltrials/search

www.clinicaltrials.gov

Cancer Genome Atlas
www.cancergenome.nih.gov

FOR MORE INFORMATION ON
TARGETED THERAPIES AND CLINICAL TRIALS

CENTER WATCH
www.centerwatch.com

EMERGING MED
www.emergingmed.com

www.foundationone.com

LUNG CANCER MUTATION CONSORTIUM
www.golcmc.com

LUNG-MAP
www.lung-map.org

MY CANCER GENOME 
www.mycancergenome.org

To support lung cancer research, please go to
 and make a donation

www.LCFAmerica.org

The information contained in this brochure is meant for informational purposes only.  It does 
not replace the advice of a licensed healthcare provider.  It is recommended that you consult 
with a licensed healthcare provider about your diagnosis, treatment and general care.



Are any blood tests available for 
targeted therapies?  
VeriStrat® is a serum (blood) test that can be performed on 
all advanced non-small cell lung cancer patients.  The test 
does not require tissue and can quickly predict whether a 
patient is likely to benefit from taking Tarceva® or standard 
chemotherapy regimens if the patient does not have the 
EGFR mutation. It is also useful in situations where it is 
not possible to obtain actual tumor tissue for analysis. 

How can I have my lung cancer tumor 
tested? 
First, there needs to be enough tumor tissue available for 
testing.  A “fine needle aspiration,” or “FNA,” biopsy may not 
provide enough tissue.  A “core needle biopsy” is more likely 
to provide sufficient tissue for testing. If you had your tumor 
surgically removed, there likely will be enough tissue 
available for testing. 

Secondly, you or a loved one need to advocate on your 
behalf and speak to your oncologist about having your tumor 
tested for gene mutations. You may be required to undergo 
another procedure to obtain enough tissue, but the potential 
benefits of knowing the mutation status of your tumor may, 
in most instances, outweigh the risks of most biopsies. 
New gene mutations are regularly being discovered, and 
targeted therapies are being developed for these mutations. 

Therefore, in order to take advantage of emerging therapies, 
and to maximize your treatment options, it is suggested that 
you request that your doctor order your tumor be tested for a 
wide range of gene mutations.

What other mutations or markers are being 
tested for or investigated?  
There are other mutations currently being studied as 
candidates for therapeutic targets with early promising 
results.  Patients should consider getting tested for all gene 
mutations, as new targeted therapies are being developed. 
Patients  may also wish to consider participating in clinical 
trials for which they are qualified, as all new drugs must go 
through this standard approval process.

What does “Treatment Resistance” refer to?  
A patient being treated with a targeted therapy drug can 
develop resistance to that drug after a period of time. 
This means that the drug stops working because the 
tumor cells develop new mutations that effectively 
“outsmart” the drug, allowing the cells to grow.   “Second 
and third generation treatments” are often available in 
clinical trials that overcome this drug resistance, and 
tumor cell growth can once again be contained.   

What about tumors testing negative for 
treatable mutations?  
If no treatable mutations are identified, a patient may be 
offered chemotherapy with or without targeted therapies.  
A patient can take advantage of cancer centers doing 
expanded testing or enroll in a clinical trial for any new 
targeted therapy under investigation.

- PIK3CA 
- ERBB2 
- PD-L1

- ROS1
- IGF1R  
- BRAF

- HER2
- MET
- RET

What treatment options are available besides 
surgery, chemotherapy or radiation?

Exciting new treatments for lung cancer are being 
discovered that may be used alone, before or after, or in 
combination with traditional chemotherapy, radiation or 
surgery.  TARGETED THERAPIES are treatments that 
specifically target mutational changes in cancer cells. 
IMMUNO-ONCOLOGY is a kind of IMMUNOTHERAPY 

combat cancer.

Why are targeted therapies important?

has a unique genetic profile as a result of any number of 
mutations that can happen in the genes of cancer cells.   

may have mutation Y, and so on.  This means that what 
works for one patient with lung cancer may not work for 
another. We are rapidly learning how to use this knowledge 
to match the best treatment for each individual patient. 
Sometimes this is also referred to as “personalized 
medicine.”

For which types of lung cancer are targeted 
therapies available?

The majority of mutations and corresponding drugs 
described here applies to the most common form of lung 
cancer, Non-Small Cell Lung Cancer, (“NSCLC”).  
This includes adenocarcinoma, squamous cell carcinoma 
and large cell carcinoma. However, recent studies are 
discovering mutations that may prove to be targets in 
Small Cell Lung Cancer (“SCLC”) as well.   

NOTE: What is being discussed here for the most part 
pertains to later stage lung cancer. Gene mutations (and 
their corresponding targeted therapies) for early stage lung 
cancer are currently being investigated, and since results to 
date are inconclusive, in early disease they should only be 
used in the context of clinical trials.

ALK (Anaplastic Lymphoma Kinase)
ALK mutations are found in a smaller number of non-small 
cell lung cancer patients than the EGFR mutations.  There 
are several ways to test for ALK mutations using tumor 
samples but the most frequent method is to use a test known 
by the acronym “FISH.”

“ALK Mutation Positive”
Tumors with this mutation are likely to be highly sensitive to 

® and ZyKadia®, which are “ALK 
inhibitors.”  Most patients report only mild side effects.  New 
next generation ALK inhibitors are available in clinical trials and 
may be even more effective. They may even work in tumors  
that have become resistant, meaning they initially responded 

® or ZyKadia®, but have stopped responding.

b. “EGFR Mutation Negative” 
When lung cancer tumor cells do NOT have the EGFR 
mutation, they are called “EGFR negative” or “EGFR 
wildtype.” These tumors are likely to be less sensitive to drugs 
like Tarceva®.  The drug may still inhibit cancer growth, but is 
less likely to cause dramatic tumor shrinkage.  In this case, 
the drug may be used after other treatments are used first, 
and it is called a “second-line” or “third-line” treatment option.

EGFR (Epidermal Growth Factor Receptor) 
a. “EGFR Mutation Positive” 
The EGFR receptor targets in a lung cancer cell can make it 

tumor is referred to as “EGFR mutation positive” if it has this 
gene alteration in its cells. Examples of EGFR inhibitors are 
the drugs Tarceva® and Gilogrif®.

When a patient has an “EGFR mutation positive” tumor, his/her 
cancer can be highly sensitive to treatment with drugs like 
Tarceva® and Gilogrif®. Side effects of this treatment may include 
diarrhea and rash, although these side effects are usually 
manageable.  In this situation, patients can actually receive 
Tarceva® and Gilogrif® before receiving any chemotherapy.  
This treatment can cause the cancer to remain stable or even 
cause the cancer to disappear for a period of time.

NOTE: There are some uncommon mutant versions of 
® and 

Gilogrif® even though they are “EGFR mutation positive.” 

tumor is resistant to Tarceva® or Gilogrif®) there are new 
“next generation” inhibitors being developed.  

What are the most commonly tested mutations and treatments? 
Many gene mutations have been identified in lung cancer tumors, and the mutations that have FDA-approved targeted therapies 
are increasing.  All metastatic adenocarcinoma tumors should be tested for EGFR and ALK, as should some squamous tumors.  
Even though we only have a few FDA-approved targeted therapies, many more mutations have been identified and are being 
studied in ongoing clinical trials for use in these other mutations. 

What size tissue sample is needed for testing?

The more tissue, the better.  In addition to the core biopsy 
mentioned above, tumor tissue can be obtained through 
bronchoscopy, lymph node biopsy, mediastinoscopy, 
CT-guided core needle biopsy, and via the VATS 
(Video-Assisted Thoracoscopic Surgery) procedure.  

Where do I go to have my tissue tested?  
Many academic cancer centers currently offer 
comprehensive tumor testing.  Outside of these facilities, 
testing can be done through various “CLIA-certified” 
companies and laboratories in the US. Your local oncologist 
should order these tests.  Once ordered, the local hospital 
pathology department is responsible for sending your tumor 
tissue to the appropriate testing facility. Your local pathologist 
is an important member of your treatment team. 
(See list of resources on back)

How long does it take to get results?    
Once your tissue is sent for analysis, results will take 
approximately 1-4 weeks, depending on the amount and 
quality of the tumor tissue collected in the biopsy.  The tests 
themselves are relatively straightforward.  Processing time is 
determined by the time it takes your local hospital to locate, 
prepare, and send your tumor specimen to the testing 
facility. If your treatment is contingent on the test results, 
your doctor can request the test be expedited.

If there is very little tumor tissue sample 
available, what would be most important
to test?        
Currently, because of the direct therapeutic implications, 
EGFR and ALK would be the priority. Discuss this with your 
healthcare provider. Make sure to ask your doctor about 
next-generation sequencing.

What is immuno-oncology and how is it 
different from targeted therapy? 

The latest exciting research breakthrough for cancer 
treatment is in the field of immuno-oncology.  This form of 

system to be able to stop the growth of cancer cells.
For example, many NSCLC cells have molecules on the 
surface of tumor cells known as PD-L1.  Patients have 
immune cells that fight disease known as “T-cells.”  T-cells 
usually recognize cancer cells as being foreign and attack 
the cells.  However, if a cancer cell has the PD-L1 molecule 
on its surface, the T-cell no longer recognizes it as abnormal. 
Drugs that block this molecule make the cell visible to T-cells 
so it can now be attacked.
 
Other immunotherapy and immuno-oncology treatments

response against their cancer such as cancer-killing bacteria 
and viruses, gene therapies and adoptive cell transfer.

Should I be seeking a second opinion?

Because targeted therapy and tumor testing for lung cancer 
are still relatively new, some doctors may not be familiar with 
research and clinical trials available.  It is very acceptable
and strongly advisable to get a second opinion. There are 
lung cancer experts (thoracic oncologists) nationwide that
are available to offer second opinions.     
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PIK3CA
HER2
BRAF
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MEK1
AKT1
DDR2
FGFR1
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 Your research dollars are at work finding new lung cancer mutations for Targeted Therapies.
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