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Dear editor
Our previous study “Evaluation of the Effect of New Multimodal Analgesia Regimen for Cardiac Surgery: A Prospective, 
Randomized Controlled, Single Center Clinical Study” published in the June 2023 of Drug Design Development and Therapy.1 

On behalf of our study team members, we want to share our appreciation for the comments from Chen PS, Xue FS and Li CW.2

Three important items mentioned by Chen et al2 were as follows: 1) How to calculate sample size based on preliminary 
study results; 2) The pain severity may affect the early mobilization; 3) Why we do not perform nerve block during the study.

In our study, sample size was calculated based on the findings of our preliminary study with the same protocol, in 
which incidence of moderate-to-severe pain was 64% and 35% in the control and multimodal groups, respectively.

44 patients were enrolled for eligibility review and randomization process, 2 cases of group M were excluded from 
our study due to procedure changed to lateral thoracic minimally invasive incisions. There was no significant difference 
in the demographic characteristics, ASA status and New York Heart Association (NYHA) grade. The main types of 
surgery were valvuloplasty or valve replacement. The difference was not statistically significant between groups of 
surgical types, cardiopulmonary bypass (CPB) time and aortic cross-clamp time (Table 1).

Pain assessment was performed by a 100-millimeter visual analog scale (VAS). Patients were evaluated twice a day 
(7am-9am and 7pm-9pm) to record the VAS at rest and on coughing until discharge. The incidences of daily moderate-to- 
severe pain were defined as the proportion of patients with daily VAS score ≥4 at least once. The incidence of moderate- 
to-severe pain at rest during hospitalization was 32% and 20% in Group T and Group M, and on coughing was 64% and 
35%, respectively, with no statistical significance (Table 2).

There was no significant difference in the average mechanical ventilation time, ICU and hospital length of stay. The 
incidences of complications in-hospital of the two groups were similar (Table 3).

We calculated the sample size based on the incidence of moderate-to-severe pain on coughing during hospitalization 
of our preliminary study, with a power of 80% and significance level of 5%.

Our multimodal analgesic regimen design is reasonable to control the pain after cardiac surgery, which did not affect 
early postoperative mobilization. The incidence of chronic pain is also within the reasonable range.

Firstly, most of our patients experienced mild-to-moderate pain rather than severe pain. Pain severity can be classified 
as mild or no pain (VAS score, 0–3), moderate pain (VAS score, 4–6), severe pain (VAS score, 7–8) and extreme pain 
(VAS score, 9–10) according to the VAS score. It was reported that pulmonary, cardiovascular and psychological 
complications increased in patients suffered moderate above pain.3–5 Therefore, we combined moderate pain with severe 
pain as moderate-to-severe pain. There were no patients suffered from extreme pain, no patients suffered from severe 
pain at rest and very few suffered from severe pain on coughing in our study (Table 4).
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Table 1 Demographic and Surgical Data of Patients in Preliminary Study

Group T (n = 22) Group M (n = 20) Test Statistics P

Gender (M/F) 9/13 10/10 0.349 0.554
Age (years) 57.23(52.25–62.20) 58.10(53.39–62.81) 0.264 0.793

Weight (kg) 61.8(57.2–66.4) 64.3(59.6–69.0) 0.804 0.426

Height (cm) 162.8(158.5–167.0) 164.6(160.4–168.8) 0.638 0.527
ASA II/III 6/16 7/13 0.293 0.588

NYHA II/III 9/13 8/12 0.004 0.952

Type of the surgery 0.264 1.000
Valvular surgery 20 19

Ascending aorta 2 1
Operating time (min) 187.8(33.8) 192.5(36.7) 0.426 0.673

CPB time (min) 91.0(30.0) 92.3(28.3) 0.138 0.891

Aortic cross clamp time (min) 63.8(23.6) 64.1(20.2) 0.034 0.973
Transfusion requirements 3(13.6%) 2(10.0%) 0.132 1.000

Sevoflurane dose (mL) 20.9(4.96) 20.4(5.11) 0.383 0.704

Propofol dose (mg) 1225(467.7) 1107(375.1) 0.896 0.376

Abbreviations: M, male; F, female; ASA, American Society of Anesthesiologists grades; NYHA: New York Heart Association 
classification of cardiac function; CPB: cardiopulmonary bypass.

Table 2 Evaluation of Patients’ Opioid Dosage and Analgesic Effect in Preliminary Study

Group T (n = 22) Group M (n = 20) Test Statistics P

Coughing VAS ≥4(n)
During hospitalization 14(63.6%) 7(35.0%) 3.436 0.064

Day 1 10(45.5%) 7(35.0%) 0.475 0.491

Day 2 11(50.0%) 6(30.0%) 1.739 0.187
Day 3 3(13.6%) 2(10.0%) 0.132 1.000

Discharged 2(9.1%) 1(5.0%) 0.264 1.000

Resting VAS ≥4(n)
During hospitalization 7(31.8%) 4(20.0%) 0.757 0.384

Day 1 4(18.2%) 4(20.0%) 0.022 1.000

Day 2 3(13.6%) 2(10.0%) 0.132 1.000
Day 3 0 0

Discharged 0 0

Dosage of sufentanil (μg)
Total dosage 113.5(32.0) 70.0(31.1) 4.463 0.000

Intraoperative dosage 77.3(21.6) 42.8(22.2) 5.105 0.000

Postoperative dosage 36.2(25.9) 27.2(19.5) 1.259 0.215
Day 1 13.6(11.4) 11.2(9.3) 0.753 0.456

Day 2 13.5(10.7) 10.4(9.7) 0.962 0.342

Day 3 9.1(8.4) 5.6(5.7) 1.560 0.127
Rescue analgesia (n) 9(40.9%) 5(25.0%) 1.193 0.275

PONV (n)

1 day after surgery 6(27.3%) 8(40.0%) 0.764 0.382
2 days after surgery 5(22.7%) 6(30.0%) 0.287 0.592

3 days after surgery 4(18.2%) 3(15.0%) 0.076 1.000

Dizziness (n)
1 day after surgery 10(45.5%) 6(30.0%) 1.061 0.303

2 days after surgery 7(31.8%) 5(25.0%) 0.239 0.625

3 days after surgery 5(22.7%) 5(25.0%) 0.030 1.000

Abbreviations: VAS, visual analog scale; PONV, postoperative nausea and vomiting.
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Secondly, even if the patient had moderate-to-severe pain, the frequency of pain was low. We used a very strict 
definition of the incidences of daily moderate-to-severe pain after surgery. The daily incidence was the proportion of 
patients with daily VAS score ≥4 at least once, and the incidence during hospitalization was defined as the proportion of 
patients with VAS score on coughing ≥4 at least once during hospitalization. Patients were assessed twice a day (7am- 
9am and 7pm-9pm). The recorded VAS score was not the instant score at the follow-up time point, but the highest VAS 
score during the period from the last to the current follow-up time point. While the VAS score was greater than or equal 
to 4, even if only once after surgery, we considered the patient had moderate-to-severe pain.

Finally, for most patients, even if moderate-to-severe pain occurred, early postoperative mobilization was not affected 
by timely analgesic treatment. Patient controlled intravenous analgesia (PCIA) pump with sufentanil was used for all 
patients. The training of using PCIA pumps was carried out twice, during preoperative visit and after tracheal extubation. 
When suffered from moderate-to-severe pain, patients might use PCIA to relieve pain. If pain could not be relieved after 
3 PCIA consecutive bolus or the patient could not tolerate the side effects, rescue analgesia was provided immediately. 
So, the pain was quickly controlled and should not last long time. This might also be the reason for the high rate of 
remedial analgesia.

Early activity strategy after cardiac surgery in our hospital includes: moving legs and feet, turning over and sitting up 
in bed with the help of medical staffs or relatives before drainage tube removal; getting out of bed as soon as possible, 
standing and adapting physical activity by the bed, and walking in the ward every day after the drainage tube is 
pulled out.

In terms of chronic pain in our study, the incidence of chronic pain at 3 months and 12 months was consistent with 
previous reports.6,7 The reason for the high incidence might be related to our telephone follow-up. The patients were 
more likely to express pain and discomfort when they aimed to get more attention with telephone follow-up, which we 
had explained in the discussion section.1 We discussed with the surgical follow-up specialists, who reported that the 

Table 3 Comparison of Patients’ Prognosis Indicators in Preliminary Study

Group T (n = 22) Group M (n = 20) Test Statistics P

Extubation time (h) 18.6(4.8) 17.7(5.6) 0.569 0.572
ICU stay (h) 31.7(18.3) 30.5(15.6) 0.230 0.819

Hospital stay (d) 8.5(4.8) 8.2(4.0) 0.223 0.825

Complications
Acute kidney injury 2 0 1.909 0.489

Pulmonary complications 0 1 1.127 0.476

Table 4 Evaluation of Patients’ Analgesic Effect on Coughing (According to Our Published Data)

Group T (n = 54) Group M (n = 54) Test Statistics P

Coughing VAS 4–6 (n)
During hospitalization 30(55.6%) 29(53.7%) 0.037 0.847

Day 1 23(42.6%) 22(40.7%) 0.038 0.845

Day 2 24(44.4%) 23(42.6%) 0.038 0.846
Day 3 17(31.5%) 11(20.4%) 1.736 0.188

Discharged 4(7.4%) 3(5.6%) 0.153 1.000

Coughing VAS 7–8 (n)
During hospitalization 7(13.0%) 6(11.1%) 0.087 0.767

Day 1 3(5.6%) 5(9.3%) 0.540 0.716

Day 2 5(9.3%) 1(1.9%) 2.824 0.205
Day 3 2(3.7%) 0(0%) 2.038 0.495

Discharged 0 0
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incidence of chronic pain was lower than 50%. We would design more scientific questionnaires for more realistic data in 
the future.

Nerve block is recommended to constitute multimodal analgesia,8,9 that reduce the stress response and opioid 
consumption. However, the purpose of our study was to explore the feasibility of multimodal regimen by paracetamol, 
gabapentin, ketamine, lidocaine, dexmedetomidine and sufentanil among cardiac surgery, and compare the analgesia 
efficacy with conventional sufentanil-based regimen. Our study did not involve nerve blocks nor other components of 
ERACS. One multicenter study of the application of ERAS protocols including nerve block in cardiac surgery is led by 
our department and will be finished soon (Ethics approval number: B2020-246, Clinical trial registry number: 
NCT04642274).

Disclosure
The authors report no conflicts of interest in this communication.
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