
The definition of treatment failure 

1. Franklin 2018: At the point of care, the treating clinicians determined the presence of 

treatment failure if at least three of four clinical criteria were met and clinicians decided 

that escalation of care was required. The criteria were as follows: 1) the heart rate remained 

unchanged or increased by any amount since admission (by contrast, a decrease of >5 beats 

per minute or into the normal range indicated treatment success); 2)the respiratory rate 

remained unchanged or increased by any amount since admission (by contrast, a decrease 

of >5 breaths per minute or into the normal range indicated treatment success); 3)the 

oxygen requirement in the high-flow group exceeded an Fio2 of at least 0.4 to maintain an 

oxygen-saturation level of at least 92% (or ≥94%, depending on the institution) or the 

requirement for supplemental oxygen in the standard-therapy group exceeded 2 liters per 

minute to maintain an oxygen-saturation level of at least 92% (or ≥94%); 4) the hospital 

internal early-warning tool triggered a medical review and escalation of care. Clinicians 

were allowed to escalate therapy if they were concerned for other clinical reasons that were 

not captured in the four clinical criteria. 

2. Kepreotes 2017: Treatment failure was defined as critically abnormal observations that fell 

within the red zone on an age-appropriate SPOC for heart rate (age dependent), respiratory 

rate (age dependent), SpO2 (<90%), or respiratory distress score (severe) while on 

maximum therapy, along with a clinical decision by the treating physician or medical 

delegate that the current treatment was insufficient to reverse the deterioration. Red zone 

observations required a mandated rapid response within 10 min by the ICU team. 

3. Milsi 2017: Treatment failure was defined by the occurrence of one of the following criteria: 

1) a 1-point increase in mWCAS compared with baseline; 2) RR rise >10 bpm compared 

with baseline, with RR >60 bpm; 3) a 1-point increase in the EDIN score compared with 

baseline, with EDIN >4 despite the use of hydroxyzine (1 mg/kg); and 4) more than two 

severe apnea episodes per hour (i.e., requiring bag and mask ventilation), despite a loading 

dose of caffeine(20 mg/kg) after the first apnea. 

4. Sarkar 2018: If HR and/or RR remained unchanged/increased; required FiO2 >60% for 



nCPAP with PEEP >8; required FiO2 >60% for HHHFNC with maximum O2 flow rate to 

maintain SpO2 >94% and no improvement or increase in RDAI score. 


