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Online Supplementary Appendix 

 

Methods 

 

Measures 

Physician-reported Adverse Events 

Any AE that the treating physician determined was related to TKI discontinuation was reported 

on the AE electronic case report form in the Oncore Clinical Trial Management System. AE 

monitoring continued until restarting TKI or study completion. All patients were followed for a 

minimum of 36 months; depending on when patients enrolled, they may have been followed for 

up to 60 months.   

 
Patient-reported Pain 

Patient reported outcomes (PROs) were assessed at screening when patients were on a TKI. 

After TKI discontinuation, they were assessed at months 1, 2, 3, 4, 5, 6, 8,12, 18, 24, 30, and 

36. For patients who restarted a TKI, PROs were assessed in conjunction with disease 

monitoring (RQ-PCR blood testing), approximately every 3 months for 1 year, then every 6 

months thereafter. PRO assessments were self-administered via REDCap,1 primarily on a study 

iPad at the clinic/lab, though alternatives were allowed to reduce missing data, including via 

REDCap outside the clinic or (rarely) on paper. To measure musculoskeletal pain, we used a 

single item from the European Organization for Research and Treatment of Cancer (EORTC)-

CML24, which uses a one-week recall period and asks, “have you had aches or pains in your 

muscles or joints?” with ordinal response options of 1=not at all, 2=a little bit, 3=quite a bit, and 

4=very much. We also assessed how much pain affected daily life using the PROMIS® Pain 

Interference computerized adaptive test. PROMIS measures are scored on a standardized 

scale, where 50 corresponds to the average in the U.S. general population (standard deviation 



+/-10).2 The average pain interference score for adults without any chronic conditions is 46.3 A 

score below 50 is considered within normal limits, 50-55 is mild, 55-65 is moderate, and >65 is 

severe pain interference.  

 
Pain Medications 

On the 3-month PRO assessment for those in TFR (still off TKI), we included a series of 

questions asking about changes in medications since TKI discontinuation: “Since you joined the 

LAST study 3 months ago and stopped taking your TKI, have you started taking any new 

prescription medications?” and “Since you joined the LAST study 3 months ago and stopped 

taking your TKI, have you started taking any new over-the-counter medications or 

supplements?”  

 

Statistical Approach 

Polyserial correlation was used to characterize the relationship between the single 

musculoskeletal pain item and PROMIS Pain Interference score at baseline. The agreement in 

pain classifications by each source of information was examined through cross-tabulations and 

McNemar’s tests for association. The probability of molecular relapse-free survival was 

calculated using the Kaplan-Meier estimator, defined as the time from TKI discontinuation to 

loss of major molecular remission. As previously described,4 we defined loss of major molecular 

remission as a single value greater than 0.1%BCR-ABL1 based on the International Scale ratio, 

based on RQ-PCR performed on peripheral blood samples. 

 
 

Results 

The polyserial correlation between the single EORTC CML musculoskeletal pain item and the 

PROMIS Pain Interference score at baseline was 0.74 (95% CI 0.662-0.818). 



Supplementary Table S1. Agreement between patient-reported increases in pain and 
addition of a pain medication within 3 months of discontinuation of tyrosine kinase inhibitors  

 
Added medication for 

pain 
(n=154) 

 No Yes 
Patient-reported 

increased pain 
(1+) 

  

No 49 (31.8) 6 (3.9) 
Yes 87 (56.6) 12 (7.8) 

   
Patient-reported 

increased pain 
(2+) 

  

No 120 (77.9) 14 (9.1) 
Yes 16 (10.4) 4 (2.6) 

Total 136 (88.3) 18 (11.7) 
 
  



Supplementary Figure S1. Probability of Loss of Major Molecular Remission  
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