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TARGETED THERAPIES 

  A growing field in oncology 

2009 2014 

+ 100% 

published 

papers 

CANCER TARGETED TX CANCER TARGETED TX and TOXICITIES 
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Only 2.5% of all the 

papers specifically 

regarding TOXICITIES 



TARGETED THERAPIES 

 The mirage of the target? 

 

 “They are able to act only on cancer cells, so 

producing fewer adverse events than 

traditional chemotherapy drugs” 



AN OVERVIEW OF THE MOLECULAR 

BASIS 
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AN OVERVIEW OF THE TOXICITIES 

Neurotoxicity 

Cardiac and cardiovascular Tox 

Pulmonary Tox 

Systemic Tox 



TARGETED THERAPIES 

  Class effect toxicities 
 
 Toxicities typical of the target  
 (e.g. skin rash or hypertension) 
 
 Off target toxicities  
 
 Inhibition of other unintended targets 
 (e.g. hepatotoxicity or some types of 

diarrhea) 



TARGETED THERAPY TOXICITIES 

 
MEASUREMENT:  

who measures? – which grade of toxicity?  
third axis - cost/effectiveness  

 
  DURATION:  

late toxicities – cumulative effects 
 

IMPACT:  
underreported? – frail patients  

    compliance – dose reduction 



METHODS:  

ANALYSIS OF 5 TRIALS LEADING 

TO FDA APPROVAL OF NEW TT  



METHODS:  

ANALYSIS OF 5 TRIALS LEADING 

TO FDA APPROVAL OF NEW TT  

FIRST AUTHOR/YEAR CANCER DISEASE TREATMENT 

Cunningham D, 2004 Colon cancer CETUXIMAB 

Rini B, 2011 Renal cancer AXITINIB 

Chapman P, 2011 Melanoma VEMURAFENIB 

Gianni L, 2012 Breast cancer PERTUZUMAB 

Shaw A, 2013 NSCLC cancer CRIZOTINIB 



PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
 

 - Different methods of collecting data regarding 

AEs lead to large differences in the reported 

rates in clinical trials 

  

 - Detailed Patient Reported questionnaires are 

able to discover more AEs compared with 

unstructured reporting 
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PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
 

 - Scientific evidence demonstrates that health 

professionals underestimate the burden and 

severity of symptoms in comparison to pts 

 

 - Increased regulatory focus on PROs as 

subjective domains for clinical research 

 

  

M
E

A
S

U
R

E
M

E
N

T
 



PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
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PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
 

  

M
E

A
S

U
R

E
M

E
N

T
 

 Patient self-reporting improves the accuracy  

 of recording subjective AEs  



PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
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 PROs offer opportunity for labeling claims and 

are tools for comparative effectiveness 

 

 Towards the development of a PRO version of 

the CTCAE 



PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
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  What about assessment of toxicities due to 

targeted agents with PROs?  

  



PHYSICIAN ASSESSED OR 

PATIENT REPORTED OUTCOME?  
DRUG CTCAE PRO 

CETUXIMAB YES NO 

AXITINIB YES NO 

VEMURAFENIB YES NO 

PERTUZUMAB YES NO 

CRIZOTINIB YES YES 

FIRST AUTHOR/DRUG CTCAE PRO 

Cunningham D, 

CETUXIMAB 
YES NO 

Rini B 

AXITINIB 
YES NO 

Chapman P 

VEMURAFENIB 
YES NO 

Gianni L 

PERTUZUMAB 
YES NO 

Shaw A  

CRIZOTINIB 
YES YES 



PATIENT REPORTED OUTCOME 

and PHYSICIAN ASSESSED TOXICITIES 
 

  
  The case of palifermin and the value of PRO: 
 

 hematopoietic     head and neck cancer 

 stem-cell transplantation 



 

  

  Both trials were positive according to 

physician-assessed mucositis  

 

 hematopoietic     head and neck cancer 

 stem-cell transplantation 

 Palifermin significantly reduced the intensity 

and duration of WHO grade 3 and 4 mucositis 

in respect to placebo 

M
E

A
S

U
R

E
M

E
N

T
 



 

  

 A different result was obtained when employing 

PRO (OMDQ or OMWQ)  
 hematopoietic     head and neck cancer 

 stem-cell transplantation 

 The OMDQ was able to detect a 

statistically significant 

improvement of patient self-

reported MTS 

 The benefit of palifermin in 

physician-assessed mucositis 

was not paralleled by a better 

patient-reported outcome 
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QUALITY OF INFORMATION 

 - Reporting toxicities is highly dependent on 

the methods employed and the rigor 

adopted to elicit information (Ioannidis 2006) 
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QUALITY OF INFORMATION 

  “We must no longer accept confusing lists of 

noncomparable percentages of adverse events 

for clinical or for scientific purposes.  

 (…) 

 We must insist on better understanding about 

how numbers about harms were collected, 

where they came from, and what they mean.” 
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WHAT THEY MEAN… 

 

  

 - The case of vismodegib 
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RECORDING ALL GRADE TOX? 

 

  
 - Grade 3-4 toxicities are usually more reliably  

scored and reported (protocol-specific 

guidance; dose reduction; clinical alert) 

 

 - If we record only maximum grade of toxicity 

or only grade > 3 we may neglect a 

considerable burden of lower grade adverse 

effects 
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ALL-GRADE TOXICITIES OR ONLY 

THE HIGHEST?  
FIRST AUTHOR/DRUG GRADE 1-2? GRADE 3-4? 

Cunningham D, 

CETUXIMAB 
NO YES 

Rini B 

AXITINIB 
YES YES 

Chapman P 

VEMURAFENIB 
YES YES 

Gianni L 

PERTUZUMAB 
YES YES 

Shaw A  

CRIZOTINIB 
YES YES 



THE THIRD AXIS: TIME 
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INTENSITY 



THE THIRD AXIS: TIME 

 

  
 - Evaluating the impact of adverse event 

duration on patients’ well being 

 

 - Greater impact inasmuch as the duration of 

TT treatment is increasing 
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  - Which toxicity worsens QoL the most? 
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 - How to measure recurring adverse events? 
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What is worse? A grade 3 diarrhea induced by polychemotherapy lasting for 3 days or 

a grade 1 diarrhea due to multikinase angiogenesis inhibitors for several months?  



ARE WE READY FOR AUC ? 
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MEASURING DURATION OF AE?  

FIRST AUTHOR/DRUG DURATION OF AE RECURRING TOXICITY 

Cunningham D, 

CETUXIMAB 
NO NO 

Rini B 

AXITINIB 
NO NO 

Chapman P 

VEMURAFENIB 
NO NO 

Gianni L 

PERTUZUMAB 
NO NO 

Shaw A  

CRIZOTINIB 
NO NO 



READY TO RELY ON Q-TWiST? 

 

 Q-TWiST is an analytical approach comparing 

 time with toxicities + clinical outcomes  

 to evaluate the trade-off between  

 AEs and benefits of treatment  

 during the entire survival period. 
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READY TO RELY ON Q-TWiST? 
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READY TO RELY ON Q-TWiST? 

 In terms of cost-effectiveness, it is important 

to give a utility weight to each period, 

considering each grade of toxicities. 

 

 In terms of shared decision, the patients 

have their own ways of valuing their 

time, so it’s important to customize the utility 

weights. 
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LATE EFFECTS 

 

 Early effects  poor compliance to tx 

 

 Late effects affect long term quality of life of 
survivors and may compromise the survival 
benefit from Tx (regardless disease status)  
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LATE EFFECTS 

 Most trials fail to detect late toxicities 

 
- too limited follow up? 

 

 - accustomed to evaluating late effects of TT? 

 

 - lack of standards for reporting? 

 

 - setting of population where TT employed? 

 

D
U

R
A

T
IO

N
 



LATE EFFECTS MEASURED?  

FIRST AUTHOR/DRUG LATE EFFECTS BY 

PHYSICIAN 

LATE EFFECTS BY 

PATIENT REPORTED 

OUTCOME 

Cunningham D, 

CETUXIMAB 
NO NO 

Rini B 

AXITINIB 
NO NO 

Chapman P 

VEMURAFENIB 
NO NO 

Gianni L 

PERTUZUMAB 
NO NO 

Shaw A  

CRIZOTINIB 
NO NO 



LATE EFFECTS 

 

 The problem of fast approval: 

 FDA Safety and Innovation Act of 2012 compelled 

the FDA to create a new status, known as a 

“breakthrough” designation, for treatments of life-

threatening diseases where “preliminary clinical 

evidence indicates that the drug may demonstrate 

substantial improvement over existing therapies. 
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LATE EFFECTS 

 The balance between the need to get new 

drugs to patients fast and the competing 

desire to make sure they are safe and 

effective first.  

 

 

 This is particularly true for late toxicities… 

should we wait for long-term toxicity data to 

approve a new drug? 
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TT   TOXICITIES  

ARE UNDER-REPORTED? 
 

 New drugs are tested in clinical trials with 

selected population: the rates of AEs may 

underestimate the frequency or severity of 

toxicities seen in practice.  

  Trials are conducted under controlled dosing 

and monitoring conditions 

  Patients with few comorbidities and are not 

using many concomitant medications. 
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TT TOXICITIES ARE UNDER-REPORTED? 

   The case of cetuximab plus RT in H&N cancer 
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TT TOXICITIES ARE UNDER-REPORTED? 

   The case of cetuximab plus RT in H&N cancer 
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TT  TOXICITIES ARE UNDER-REPORTED? 

   Concomitant cetuximab resulted in a 10-fold 
increase in the rate of severe transient dermatitis IM
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TT TOXICITIES ARE UNDER-REPORTED? 
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IMPACT OF TOXICITIES DUE TO 

TARGETED THERAPIES 
 

  Specific population of frail patients  
 

 elderly 

  

  with comorbidities 

 

  low PS 

 

 Lack of information about the impact of TT in these 
patients regarding toxicities 
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Conclusions: take home messages 

1) Measurement (importance of screening 

toxicity  in routine care): 

- The importance of PRO in parallel with 

physician assessed toxicities 

- Evaluate also lower grades 

- Third axis: time 

- New instruments for AE evaluation: 

PRO-CTCAE, Area Under the Curve,  

Q-TWiST 



Conclusions: take home messages 

2) Duration: 

- late effects (assess to complete safety 

profile) 

- Recurring adverse events 

 

3) Impact 

- Compliance to the treatment 

- Lack of data on frail population 

 

 



   Next steps 

 

 Need to build protocol-specific safety 

plan for each study 

 

 Endpoint: fully inform the patients about 

foreseen toxicities and share with them 

the impact of the treatment 

 

 

 

 



Thanks for your attention! 
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