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Dear editor
Cai et al conducted a randomized double-blind trial comparing oliceridine with sufentanil for patient-controlled 
intravenous analgesia in 247 elderly patients undergoing thoracoscopic lung surgery.1 The authors concluded that 
oliceridine increased the proportion of patients achieving satisfactory analgesia with minimal emesis (SAME) within 
the first three postoperative days (46.3% vs 32.3%; P=0.023) and provided better early recovery. The study addresses 
a clinically important topic, and the overall design is commendable. However, we would like to respectfully raise three 
methodological points that may help readers interpret the findings and inform future research.

Primary Analysis on the Per-Protocol Set Rather Than Intention-to-Treat
The authors state that “the per-protocol set (PPS) analysis was used to compare the SAME endpoint”. In randomised 
controlled trials, the intention-to-treat (ITT) principle is widely recommended because it preserves the benefits of 
randomisation and avoids bias due to post-randomisation exclusions.2,3 In this study, one patient in the oliceridine 
group was lost to follow-up and excluded from the PPS. Moreover, any protocol deviations (eg, early discontinuation of 
the patient-controlled analgesia pump due to nausea or inadequate pain relief) would also have been excluded from the 
PPS. If such deviations are related to treatment tolerability or efficacy, the PPS may overestimate the true treatment 
effect.

We suggest that the authors report the ITT estimate for the SAME endpoint as a sensitivity analysis. This could be 
done by including all randomised patients in their original groups and using a conservative imputation for the single lost 
patient (eg, considering that patient as not having achieved SAME). If the ITT result remains statistically significant and 
the point estimate is similar, confidence in the conclusion would be strengthened. If not, a more cautious interpretation 
would be warranted. This is not to criticise the authors’ choice, but to align with current reporting standards that 
recommend ITT as the primary analysis and PPS as a supportive one.2

Sample Size Calculation Based on a Small Pilot Study
The sample size was calculated from a pilot study of only 30 patients (15 per group), which gave SAME rates of 60% for 
oliceridine and 40% for sufentanil – an absolute difference of 20%. Using these figures, the authors estimated that 99 
patients per group would provide 80% power. In the final trial, the observed absolute difference was 14.1% (from 32.3% 
to 46.3%), which is smaller than anticipated. A post-hoc calculation based on the observed difference would likely yield 
power below 80%.
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Small pilot studies often provide imprecise estimates of effect size; the 95% confidence interval around a 20% 
difference from only 15 patients per group would be extremely wide.4 Consequently, the actual trial may have been 
somewhat underpowered to detect the true effect. This is reflected in the width of the 95% confidence interval for the 
primary outcome (2.0% to 26.1%), which just excludes the null. We do not suggest that the study should be dismissed; 
rather, we recommend that the authors report a sensitivity analysis using different assumptions for the SAME definition 
(eg, a more stringent postoperative nausea and vomiting (PONV) threshold) or for handling of missing data, to evaluate 
how robust the conclusion is. Additionally, a post-hoc power calculation based on the observed effect could be presented 
for transparency. These additional analyses would help readers gauge the stability of the finding.

Multiplicity Issues in Secondary Outcomes
The study examined a considerable number of secondary outcomes, including numerical rating scale (NRS) pain scores 
on three separate days (POD1, POD2, POD3), 5-item Quality of Recovery (QoR-15) scores on three days, need for 
rescue analgesia, number of PCIA boluses, time to ambulation, and several safety events. For each of these, the authors 
performed separate tests at each time point and reported unadjusted P values (eg, NRS on POD1 P=0.018, NRS on POD2 
P=0.039, QoR-15 on POD1 P<0.001, QoR-15 on POD2 P=0.010). No correction for multiple comparisons was applied.

Even for the primary SAME endpoint, comparisons were made on POD1, POD2, and POD3 (Table 2 in the original 
article). If a conservative Bonferroni correction were applied for these three tests (α=0.05/3≈0.0167), the P value for 
SAME on POD2 (0.024) would no longer be statistically significant. For the secondary outcomes, the risk of at least one 
false-positive finding is even higher.5 We fully recognise that excessive correction may increase the risk of type II errors, 
especially in exploratory analyses. However, we believe that the authors could improve the paper by clearly stating which 
secondary outcomes were pre-specified (rather than post-hoc) and by applying a more balanced multiplicity adjustment, 
such as the Hochberg procedure or false discovery rate control. Alternatively, using a global test (eg, a repeated-measures 
model with a single group-by-time interaction) would reduce the number of separate comparisons. Reporting adjusted 
P values or providing the raw data for readers to perform their own adjustment would also be helpful.

Additional Minor Clarifications
A few other details would benefit from clarification. First, the definition of “within the first 3 postoperative days” – does 
it include postoperative day 0 (the day of surgery)? The authors mention that NRS was assessed at 8-hour intervals; how 
was the “daily average coughing NRS” calculated (arithmetic mean of three measurements, or median)? Second, the use 
of repeated-measures ANOVA for NRS scores, which are often skewed, requires checking the normality of residuals and 
sphericity; if sphericity was violated, appropriate corrections (Greenhouse-Geisser or Huynh-Feldt) should be reported. 
Third, the trial registration (ChiCTR2500102213) is provided, but the registration date is not given; it would be important 
to confirm that enrolment started after registration, as required by CONSORT.2

Conclusion
Cai et al have conducted a valuable study on an important topic. Our comments are intended as a constructive 
methodological discussion, not as a criticism of the work. We believe that providing ITT estimates, a sensitivity analysis 
for sample size assumptions, and a clearer handling of multiplicity would make the evidence even more robust. We thank 
the authors for their contribution and look forward to their response.
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