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Agenda 

q  The importance of confounding factors (CFs) 
in clinical trials 

 
q  Patient-related CFs 
q  Disease-related CFs 
q  Treatment-related CFs 
 
q  Outcome measures as source of bias 



The importance of confounding 
factors (CFs) in clinical trials 

-  The internal validity of a study depends on the 
extent to which biases have been accounted for 

 
-  Underestimation or overestimation of the true 

association exposure à outcome 
-  Selection bias 
-  Information bias 
-  Counfounding  



Confounding Factors 

-  Variables that may compete with the exposure 
(intervention we are studying) in explaining the 
outcome of a study 

…therefore, CFs may mask or falsely 
demonstrate an «apparent» association 
 
- (Un)equal distribution of CFs is key in quality of 
clinical trials! 



Patient-related CFs 

-  Age 
-  Gender 
-  Oral hygiene 
-  Nutritional status (BMI) 
-  Comorbidities 
-  Drugs 
-  Smoking 
-  Salivary secretory function 
-  Genetic factors 



Treatment-related CFs 

-  Previous treatments: surgery (extent, 
reconstruction), previous radiotherapy (RT) 

-  Dose, field of radiation  
-  RT technique 
-  Treatment interruptions 
-  Systemic therapy dose-intensity 



Disease-related CFs 

-  Subsite 
-  Different pathogenesis: the example of HPV 

status in oropharyngeal cancer 
-  Inflammatory cytokines by the tumor itself 



Patient-related CFs 

-  Nutritional status (BMI) 



Patient-related CFs 

-  Nutritional status (BMI) 

“…to evaluate the effects of compliance of patients with 
individual dietary counselling on toxicity of treatment” 



Patient-related CFs 

-  Oral hygiene 



Patient-related CFs 

-  Smoking status 



Patient-related CFs 

-  Smoking status and mucosal-associated pain 

We speculate that smoking may have 
damaged the ending nociceptive fibers of the 

oral mucosa, so reducing the need for 
analgesics 



Patient-related CFs 
-  Genetic factors 



Patient-related CFs 
-  Genetic factors 



Patient-related CFs 

The risk of mucositis was significantly increased 
in patients with XRCC1-399Gln allele genotypes 
both in chemo-radiotherapy (p = 0.035, HR = 
1.72, CI = 1.03–2.86) and in radiotherapy alone 
(p = 0.049, HR= 2.50, CI = 0.97–6.47) groups. 



Patient-related CFs 
-  Genetic factors 

à  Identifying the genetic profiles associated with an enhanced 
or reduced risk for OM could be an important issue in 
assessing potentially confounding factors 

 
à  However, large variability,  conflicting results 
 
à  Looking for rare alterations with high effects or more 

frequent ones with small effects?  



Treatment-related CFs 

-  Radiation 



Treatment-related CFs 

-  Radiation 



Treatment-related CFs 

-  Radiation 
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Treatment-related CFs 

-  Treatment interruption 
 
� Ex: clinical trial for prevention of OM with 5% 

phenylbutyrate mouthwash (ASN-020), vs 
placebo in patients with HNC on CCRT 

� Main endpoint: OM assessed by physicians or pts 



Treatment-related CFs 



Treatment-related CFs 

� However, more patients in the placebo group 
deviated from the treatment plan, in the form 
of multiple, unplanned, short breaks from 
RT after 30 Gy.  

� No difference in Tx interruption between the 
two arms of the original study was initially 
detected as the protocol considered 
interruption “any stop > 7 days”!!! 



Treatment-related CFs 

≠ 



Disease-related CFs 

-  The role of HPV pos vs HPV neg cancer 

HPV-positive patients had a 6.86-fold increase in the risk of 
having severe, grade 3–4 mucositis.  

This effect was preserved after adjusting for patient smoking 
status, nodal stage, RT technique and RT maximum dose 



Just to complicate… environmental factors! 

- Humidification! 



What about the next future?  

- Tailoring the risk on microbioma? 

Comparison of bacterial diversity of oropharyngeal samples from the 
mild and severe subgroups at the phase of RTOG 1–2 OM 



    The case of palifermin and the value of PRO: 
 

 hematopoietic      head and neck cancer 
 stem-cell transplantation 

Confounding factors in methods of OM 
assessment: PRO vs Phys assessed 



  

 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 



  

 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 



Solutions 
� Trying to correct the analyses for as many CFs 

as possible (tailored to the kind of disease and 
studied treatment approach) 

� Building a comprehensive prognostic model to 
help stratyfing pts at baseline 

� Adopting PRO instruments of assessment as 
well as physician-assessed 

 



Thanks for your attention! 

 
   paolo.bossi@istitutotumori.mi.it 


