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o   Prateek Saini*, age 35 years, was diagnosed with nasopharyngeal carcinoma.

o   Genetic analysis of the tumor was advised in order to gain decision support for choice
      of targeted drugs.

o   Genetic analysis of Prateek’s nasopharyngeal carcinoma revealed the presence of
     cancer-causing mutations in three di�erent genes: FGFR3, KIT and PTEN. 

o   Targeted therapies for mutations in the FGFR3, KIT and PTEN genes, currently being
     evaluated for their therapeutic use in head and neck cancers in clinical trials, were
     suggested for Prateek’s treatment.

o  Tumor heterogeneity was established by genetic analysis. This knowledge can be leveraged
    to choose appropriate combinations of drugs.
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Quick Summary

In India, cancers of the head and neck are prevalent with about 30% of total cancer cases in men and 13% of total cancers in 
women being head and neck cancers (Sanghvi et al. 1989). A review of global statistics shows that the burden of head and 
neck cases is shifting to the developing world. In India, tobacco-related head and neck cancers are the most abundant head 
and neck cancers with nasopharyngeal cancer taking up the second spot. Infection with the Epstein-Barr virus is considered 
to be one of the causative factors of nasopharyngeal carcinoma (Zhang et al. 2017; Stevens et al. 2006). 

Prateek Saini*, a 35-year-old fashion photographer was hale and hearty except for some occasional bouts of nasal 
congestion. The frequency of these bouts had increased and he often su�ered from headaches. When he started noticing 
fresh blood in his spit, he consulted a physician who referred him to an oncologist at a leading hospital in Ahmedabad. 

The oncologist noted a growing lump in the nasopharyngeal region and advised a tissue biopsy. When the tissue was 
examined under a microscope, the oncologist’s suspicions of a nasopharyngeal carcinoma were con�rmed. 

Nasopharyngeal cancers are treated with a combination of chemotherapy and radiotherapy (Chen et al. 2017; Chan 2011). 
In order to explore the possibility of using targeted therapies for Prateek, his oncologist advised genetic testing in order to 
identify mutations that may possibly indicate the root cause of Prateek’s nasopharyngeal cancer as well as provide some 
therapeutic indications. 

Treatment Options
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Results of Genetic Testing
The StrandAdvantage 48-gene test was prescribed for Prateek. This test is designed to ascertain the presence of mutations 
in genes associated with most sporadic (somatic) cancers. 

In Prateek’s case, mutations in three genes - FGFR3, KIT and PTEN - were identi�ed in the tumor biopsy. 

Clinical Signi�cance of Identi�ed Mutations 

1.   FGFR3: A mutation in exon 14, which results in an activated version of this protein was found in Prateek’s 
       nasopharyngeal tumor. Tumors bearing this mutation can be treated using two inhibitors- Pazopanib and 
       BGJ398. The same gene has been considered as a potential target to stop cell division, in head and neck 
       squamous cell carcinoma (von Mässenhausen et al. 2016). The anti-cancer activity of BGJ398 against solid 
       tumors bearing FGFR3 mutations has been demonstrated in a Phase 1 trial as well (Nogova et al. 2017). 

2.   KIT: A novel mutation in the KIT gene was found in Prateek’s nasopharyngeal tumor. The role of this mutation in 
       the progression of this kind of cancer is not clearly understood, although mutations in KIT in nasopharyngeal 
      carcinomas have been documented (Zhang et al. 2014). Sunitinib is a targeted therapy drug that has been 
      shown to have modest e�ects against nasopharyngeal cancer and is being evaluated in current clinical trials 
      [NCT01309633]. 

3.  PTEN: The PTEN mutation identi�ed in this case is a loss-of-function mutation, which compromises the role of 
      this enzyme in stopping cell divisions. Mutations in this gene have been reported in nasopharyngeal cancers 
     (Squarize et al. 2013). Drugs like Everolimus and Temsirolimus are e�ective in solid tumors bearing PTEN muta
     tions and are being evaluated for therapeutic use in head and neck cancers, in clinical trials [NCT01256385 and 
     NCT01111058].
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Targeted Therapeutic Options For Nasopharyngeal Carcinoma

Conclusions

StrandAdvantage 48-gene Test
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