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ABSTRACT
Introduction Sedation and analgesia are recommended 
to be employed in the intensive care unit (ICU) to enhance 
patient comfort and safety, facilitate mechanical ventilation 
and reduce oxygen demands. However, the increasing 
evidence demonstrates that excessive sedation and 
analgesia might prolong mechanical ventilation and 
increase costs and mortality. Acupuncture is known to be 
able to attenuate pain, anxiety and agitation symptoms 
while avoiding excessive sedation and analgesia caused 
by drugs. Therefore, we present a protocol to investigate 
whether acupuncture, used for sedation and analgesia, 
can reduce the duration of mechanical ventilation, save 
medical resources and reduce the mortality of critically ill 
patients receiving mechanical ventilation.
Methods and analysis Prospective, randomised controlled 
trial is conducted on 180 adult medical/surgical ICU patients 
with mechanical ventilation needing sedation at 3 ICUs 
between 03 November 2021 and 16 August 2023. Patients 
will be treated with analgesia and sedation to achieve desired 
target sedation levels (Richmond Agitation Sedation Score 
of −2 to 1). Enrolled patients will be randomly assigned in a 
ratio of 1:1:1 to receive deep needle insertion with combined 
manual and alternating- mode electrical stimulation on 
acupoints (AC group), superficial needle insertion without 
manual stimulation and electrical stimulation on non- acupoints 
(SAC group), or no acupuncture intervention (NAC group). The 
primary outcome is the duration of mechanical ventilation 
from randomisation until patients are free of mechanical 
ventilation (including non- invasive) without reinstitution for the 
following 48 hours. Secondary endpoints include the dose of 
administered sedatives and analgesic at comparable sedation 
levels throughout the study, ICU length of stay, hospital length 
of stay. Additional outcomes include the prevalence and days 
of delirium in ICU, mortality in ICU and within 28 days after 
randomisation, and the number of ventilator free days in 28 
days.
Ethics and dissemination This trial was approved by 
the ethics committee at Guangdong Provincial Hospital of 
Chinese Medicine. We will publish the study results.
Trial registration number ChiCTR2100052650.

INTRODUCTION
Sedative and analgesic medications are 
routinely administered to mechanically venti-
lated critically ill patients to reduce pain, 
anxiety and agitation, as well as to allow 
patients to tolerate invasive procedures in the 
intensive care unit (ICU).1 Opiates are most 
commonly used analgesics, while benzodiaz-
epines, propofol, or dexmedetomidine are 
typically used to prevent or reduce anxiety 
and agitation.2 However, overuse of these 
medications is associated with worsened clin-
ical outcomes, such as prolonged mechan-
ical ventilation and hospital length of stay, 
increased risk of altered mental status, and 
even higher mortality.3 Thus, reducing the 
unnecessary dosage of sedative and analgesic 
medications, as well as their side effects while 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study is an randomised controlled trial to in-
vestigate both the sedative and analgesic effects of 
acupuncture on critically ill patients needing me-
chanical ventilation in intensive care unit (ICU).

 ⇒ This study provides a sedative and analgesic strat-
egy for mechanically ventilated critically ill patients 
with less side effects.

 ⇒ The primary endpoint is the duration of mechanical 
ventilation from randomisation until patients are free 
of mechanical ventilation (including non- invasive) 
without reinstitution for the following 48 hours.

 ⇒ Secondary endpoints include the dose of adminis-
tered sedatives and analgesics at comparable seda-
tion levels throughout the study, ICU length of stay, 
and hospital length of stay.

 ⇒ Limitations are the non- blinded interventions due to 
the nature of acupuncture.
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providing desired sedation has always been a key objec-
tive when caring for critically ill patients.

As a therapeutic modality with fewer adverse effects, 
acupuncture has been used in China and other Asian 
countries for thousands of years to treat various condi-
tions.4–6 Studies of acupuncture usually focuses on 
its analgesic effect, such as relieving pain and partly 
reducing opioid- related side effects during or after 
surgical procedures.7–11 Particularly, the Centers for 
Medicare & Medicaid Services of the USA finalises a 
decision to cover acupuncture for chronic low back pain 
for Medicare beneficiaries in January 2020. Moreover, 
some studies have investigated the use of acupuncture 
on reducing sedative and analgesic drug demands, and 
the duration of mechanical ventilation, while improving 
patients’ experience during mechanical ventilation.12–15 
However, there are still a few discrepant research findings 
on the sedative and analgesic effects of acupuncture.16 17 
And studies investigating both the sedative and analgesic 
effects of acupuncture among all critically ill patients 
needing mechanical ventilation in ICU are limited.

Therefore, the PASSION (Prospective comparison 
of Acupuncture with Sham acupuncture to determine 
impact on SedatIOn and analgesia in mechaNically venti-
lated patients) study is designed to be an RCT which 
investigate the efficacy of acupuncture on sedation and 
analgesia in mechanically ventilated critically ill patients. 
We are going to test the hypothesis that acupuncture, as 
adjunctive therapy to sedation and analgesia therapies, 
could reduce the duration of mechanical ventilation, the 
dose of administered sedatives and analgesics, and subse-
quently improve other clinical outcomes for critically 
ill patients when compared with sham acupuncture or 
non- acupuncture.

METHODS
Study design overview
This is a prospective, parallel- group, controlled trial will 
recruit 180 patients with a computer- generated alloca-
tion sequence and centralised randomisation at tertiary 
and regional ICUs in 3 hospitals (Guangdong Provin-
cial Hospital of Chinese Medicine, Charity Hospital 
of Guangzhou, University Hospital) in South China. 
Recruitment officially began on 3 November 2021, and 
the final follow- up of the last subject will not exceed 16 
August 2023. Eligible patients will be randomly assigned, 
in a ratio of 1:1:1, to receive deep needle insertion with 
combined manual and alternating- mode electrical stim-
ulation on acupoints (AC group, n=60), superficial 
needle insertion without manual or electrical stimula-
tion on non- acupoints (SAC group, n=60) for 30 min/
day, or no acupuncture intervention (NAC group, n=60), 
respectively.

Participants will be assessed for the duration of mechan-
ical ventilation, as well as the dose of administered seda-
tives and analgesics at comparable sedation levels, from 
randomisation until patients are free of mechanical 

ventilation (including non- invasive) without reinstitu-
tion for the following 48 hours. They will be also assessed 
for whether acupuncture can achieve better clinical 
outcomes than SAC and NAC treatment. The design of 
the trial is summarised in figure 1.

Ethical requirements and registration
This protocol is approved by the Institutional Human Clin-
ical Research Ethical Committee at Guangdong Provin-
cial Hospital of Chinese Medicine (Guangzhou, China) 
in October 2021 with permission number ZF2021- 144- 01. 
The PASSION study was registered on 3 November 2021 ( 
ClinicalTrials. gov, number ChiCTR2100052650) and will 
be conducted following the Declaration of Helsinki from 
3 November 2021 to 16 August 2023.

Written informed consent will be provided before 
enrollment voluntarily. Considering that patients will be 
sedated following ICU admission, complete adherence to 
patient consent is deemed impossible. Patients or their 
authorised surrogates will be informed by the researchers 
of the investigational nature and details of the study, 
together with the possible risks and all the benefits. 
Written informed consent will be subsequently obtained 
from either of them. Patients from whom surrogate 
consent is obtained are asked again to provide informed 
consent once determined to be competent. They can also 
withdraw from the study at any time they wish. Also, the 
investigator can decide to withdraw a subject from the 
study for urgent medical reasons. The researcher should 
complete the case report form and record the reason for 
dropping out.

Patients
Patients from medical and surgical ICU, ageing from 18 
to 80 years, for expected mechanical ventilation longer 
than 24 hours, with agitation and/or discomfort after 
recovering from drugs used to facilitate endotracheal 
intubation, requiring sedation and agitation by contin-
uous intravenous administration deemed by the ICU 
physician, are eligible for participation as soon as they or 
their authorised surrogates are willing to give informed 
consent (table 1).

Exclusion criteria include skin lesions near the acupunc-
ture points, coagulopathy (bleeding time>4 min, throm-
bocytes<50 000/μL), neurological disease (previous 
stroke, cerebral palsy, etc.) that would confound the diag-
nosis of delirium, active seizures, severe dementia, rele-
vant psychiatric disorder, hypohepatia with Childs- Pugh 
class B or C, second- degree or third- degree atrioventric-
ular block, alcohol or drug abuse, benzodiazepine depen-
dency, a moribund state with the planned withdrawal of 
life support, family or physician refusal, pregnancy or 
lactation, currently participating in any other investiga-
tional therapeutic or device trial (table 1).

ICU standard treatment
As a standard in each ICU of our study, mechanically 
ventilated critically ill patients will be treated in a single 
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treatment room. They will be taken care of by a trained 
ICU physician responsible for all treatment decisions, 
including sedation analgesia management plans made 
in consultation with the bedside nurses. They will also 
receive one- to- one nursing care to adjust the treatment 
based on the patient’s response in time. A team of medical 
officers will review patient care every day.

Randomisation and blinding
Eligible patients will be stratified by participating sites to 
avoid patient- level contamination from the systems- level 
organisational change in sedation practice and, within 
each ICU, assigned to the AC, SAC, or NAC group in an 
equal ratio via computer- generated randomisation. In 
detail, an independent study coordinator will log into the 
central randomisation system using a password- protected 
account and enter inclusion and exclusion criteria to 

ensure eligibility. After entering a patient’s name and 
identification card number, a randomisation sequence 
will be generated in blocks of varying sizes and stratified 
by the site under the control of the central computer 
system. The random sequence will then be concealed in 
sealed envelopes and sent to an acupuncturist from the 
assigned patient’s site by the study coordinator.

Allocation of participants will be known to the study 
coordinator and acupuncturists who will not be involved 
in outcome assessment and be required to sign a confi-
dentiality agreement about patient allocation. All patients 
will be treated in a single treatment room. In both AC and 
SAC groups, patients, bedside nurses and physicians will 
be blinded to which acupuncture method the patients 
will receive. The data collectors and the biostatisticians 
will be masked from the treatment assignment.

Figure 1 Trial design of PASSION study.
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Acupuncture interventions and procedures
The acupuncture interventions will be developed by a 
consensus of acupuncture experts according to the Stan-
dards for Reporting of Controlled Trials in Acupuncture 
(STRICTA).18 Patients will be assigned in a ratio of 1:1:1 
to AC group (n=60), SAC group (n=60), and NAC group 
(n=60). Besides, each group shares the same basic Seda-
tion Analgesia Strategy.

For patients in the AC group, eight disposable sterile 
acupuncture needles (filiform needles made of stain-
less steel, Beijing Hanyi Medical Instruments, China) 
with a length of 40 mm and a diameter of 0.30 mm will 
be inserted into acupuncture points at Baihui (DU20), 
Yintang (EX- HN3), and bilateral acupoints of Shenmen 
(HT7), Hegu (LI4), Taichong (LR3) according to the 
theory of traditional Chinese medicine. The localisation 
of these points is measured with a unit of cun, a traditional 
Chinese unit of length. One cun of a person is defined as 
the width of the thumb himself, whereas four fingers are 
defined as 3 cun. The insertion will be followed by manual 
stimulation, a lifting and thrusting technique combined 
with twirling and rotating the needle sheath to produce a 
sensation of soreness, numbness, distention, or radiating. 
This sensation is known as ‘Deqi’ and is considered to be 
indicative of effective needling. Then, alternating- mode 
electrical stimulation will be given with the parameters: 
bursts alternating at 2 Hz and 100 Hz every 3 s, with 10–15 

mA intensity inducing no discomfort and no muscle 
contraction.

For patients in the SAC group, superficial needle inser-
tion with a depth of 2 mm and no manual stimulation will 
be performed for 30 min/day. The same sort of needles 
with the AC group will be placed 1 cm distant lateral the 
used acupoints that are not known as AC points. The elec-
trical stimulator will likewise be connected but without 
electrical stimulation (figure 2).

Patients in the NAC group will receive no acupuncture- 
related intervention during the trial. But they can receive 
a free 12- session daily acupuncture treatment after 
completing the study at their convenience.

Each site will be required to have two licensed acupunc-
turists with more than 3 years of experience and special-
ised training in the acupuncture protocols before starting 
the study. The acupuncturists will be responsible for the 
whole acupuncture process but are not further involved 
in this study.

Basic sedation analgesia strategy
In this study, diagnosis and therapeutic management 
of agitation and pain will be prescribed by the physi-
cians responsible for the clinical care of each patient 
according to recommended guidelines.19 An interruptive 
sedation strategy will be adopted by bedside nurses, and 
sedation levels and pain intensity will be assessed with 
the Richmond Agitation Sedation Scale (RASS),20 21 the 
Behavioural Pain Scale (BPS), or the Numeric Rating 
Scale (NRS)22 23 every 4 hours in order to adapt sedatives 
and analgesics to avoid overuse. Authorised nurses will 
titrate infusions, including benzodiazepines, propofol 
and dexmedetomidine for sedatives and opiates for 
analgesia, instead of bolus dosing to minimise potential 
adverse effects.

The sedation analgesia strategy is designed to consider 
pain treatment before increasing sedatives to mini-
mise the risk of oversedation. The pain will be assessed 
either by the BPS in patients unable to communicate or 
by the NRS, a 1–10 NRS, in those sufficiently oriented 
and awake to communicate with the medical staff. Effi-
cacy of the study analgesics drug will be defined as the 
ability to achieve a score<3 in both of the pain scoring 
systems above, evaluated by the bedside nurse. Efficacy of 

Table 1 Inclusion and exclusion criteria

A. Inclusion criteria B. Exclusion criteria

1. Aged 18 years or over 
and under 80 years;

1. Skin lesions near the 
acupuncture points;

2. Required mechanical 
ventilation>24 hours;

2. Coagulopathy (bleeding time>4 
min, thrombocytes<50 000/μl;

3. Continuous intravenous 
administration of sedative 
and analgesic medications;

3. Hypohepatia with Childs- Pugh 
class B or C;

4. Willingness to provide 
informed consent prior to 
enrollment;

4. Second- degree or third- degree 
atrioventricular block;

5. Be able to comply with 
all follow- up evaluations (in 
investigator’s opinion).

5. Severe dementia;

6. Psychiatric disorder;

7. Neurological disease;

8. Active seizures;

9. Alcohol or drug abuse;

10. Benzodiazepine dependency;

11. Moribund state with the 
planned withdrawal of life support;

12. Family or physician refusal;

13. Pregnancy or lactation;

14. Currently participated in any 
other investigational therapeutic or 
device trial.

Figure 2 Illustration of the sham points.
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the sedative drug will be defined as the ability to achieve 
a sedation score between −2 and 1, set by the patient’s 
medical team using the RASS (a highly reliable and well- 
validated sedation scale for use within patients) over time 
in the ICU.

Each morning, a daily interruption of sedation (DIS) 
will be performed at the clinical medical team’s discre-
tion. Major opioid infusions needed for active pain will 
be continued. Recommended criteria to interrupt seda-
tion are used: no drug- induced paralysis, no intracranial 
hypertension, no myocardial ischaemia in the previous 
24 hours, primary disease healing in progress, haemody-
namic stability, the partial pressure of arterial oxygen≥60 
mm Hg, the fraction of inspired oxygen≤50%, and posi-
tive end- expiratory pressure≤8 cmH2O. The interruption 
of continuous sedation will be coupled with an assess-
ment hourly for wakefulness, defined as the RASS score 
1–4, and the ability to perform at least 3 of the following 
requests: eye- opening, tracking, hand squeezing and toe 
moving. With the criteria recommended, patients will be 
able to pass the DIS if they can tolerate it for 4 hours and 
keep awakening enough. Then, a spontaneous breathing 
trial (SBT) will immediately be managed.24 If patients are 
insufficient for the DIS, sedatives will be restarted at half 
the previous dose and then titrated to achieve patient 
comfort. DIS will be performed the next morning again.

Extubation test
Before extubation, patients will be managed with an SBT. 
During the SBT, without ventilatory support, patients will 
be allowed to breathe through a ventilatory circuit with 
8 cm H2O PSV, 0 PEEP and unchanged FiO2 from the 
mechanical ventilation period leading up to the SBT.25 
The criteria for a successful SBT are respiratory rate 
between 8 and 35 breaths/min, arterial oxygen satura-
tion>88%, less than 20% change in mean arterial pres-
sure or heart rate, no signs of respiratory distress and 
acute cardiac arrhythmia, no use of accessory muscles, 
no abdominal paradox, absence of sweating, agitation or 
impaired vigilance status. Patients will pass the SBT if they 
complete a 60 min trial meeting the criteria, and extu-
bation will be implemented 6 hours later. Patients who 
fail the SBT will be ventilated immediately with the venti-
lator settings used before the trial, and sedatives will be 
restarted at half the previous dose and then titrated to 
achieve patient comfort. The SBT will be managed the 
next morning again. Extubation will be implemented 
following standardised criteria, but the decision to extu-
bate remains on the authority of the attending physician 
in charge of the patient. Researchers will not participate 
in decisions to extubate patients.

The clinical research team will make sure that the 
overall research protocol, especially the criteria for seda-
tion and definition of successful SBT, is strictly followed 
by the bedside nurse and medical teams in charge of the 
patients. Related information will be reported on the clin-
ical research form.

Assessing delirium
Delirium will be measured by the bedside nurses according 
to the Confusion Assessment Method for the ICU (CAM- 
ICU) until out of ICU or hospital discharge.26 Patients 
will be considered in this state if they have a RASS score 
≥−3 and a positive CAM- ICU, defined as positive with the 
symptoms of feature 1, feature 2 and either feature 3 or 
feature 4 as follows:

Feature 1: acute onset of mental status change or fluc-
tuation of mental status.

Feature 2: inattention.
Feature 3: disorganised thinking.
Feature 4: altered level of consciousness.

Adverse event monitoring
Adverse events will also be defined a priori and prospec-
tively monitored. Adverse events associated with acupunc-
ture include bleeding, haematoma and local infection. 
Adverse events related to sedation and analgesia include 
inadequate pain and sedation management (either pain 
score>4 and RASS＞1 for 2 consecutive hours or pain and 
agitation assumed present if receiving neuromuscular 
blockade), clinically significant iatrogenic withdrawal. 
Adverse events associated with mechanical ventilation 
include accidental removal of medical devices, extubation 
failure (reintubation within 24 hours), pressure ulcers, 
catheter- associated bloodstream infections, ventilator- 
associated pneumonia. Every day, research personnel will 
monitor and assess the seriousness of all adverse events 
and document all details to determine whether the events 
are related to acupuncture interventions or the study 
procedure, as well as developing further treatment strat-
egies including whether it is necessary to uncover blind-
ness. A report of all serious, unexpected and study- related 
adverse events will be presented to an independent data 
and safety monitoring board and the institutional review 
board within 7 days of occurrence.

Outcomes and data collection
The primary outcome is the duration of mechanical 
ventilation, defined as the time from randomisation 
to successful extubation without reinstitution for the 
following 48 hours. The secondary outcomes will include 
the dose of administered sedatives and opiate (absolute 
value as well as indexed value [total drug in mg/kg ÷ 
total number of hours from the start of infusion to its 
ultimate discontinuation]) at comparable clinically indi-
vidualised target sedation goals throughout the study, the 
duration of ICU length of stay, and hospital length of stay. 
Additional outcomes include the prevalence and days of 
delirium in ICU, mortality in ICU and within 28 days after 
randomisation, and the number of ventilator- free days in 
28 days.

The day of extubation is considered as the day of death 
for patients who died while still intubated. Censoring 
for ICU or hospital length analyses occurred at the time 
of death or study withdrawal. The number of ventilator- 
free days in 28 days is defined as days alive and not using 

 on June 23, 2024 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-059741 on 30 A
ugust 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


6 Zhang Y, et al. BMJ Open 2022;12:e059741. doi:10.1136/bmjopen-2021-059741

Open access 

mechanical ventilation between days 1 and 28. For the 
28- day mortality analyses, patients are censored at the 
time of the last contact alive or at 28 days from enrol-
ment, whichever is first.

Baseline demographic data will be collected from 
patients’ records by the medical team, including the 
reason for ICU admission, Acute Physiology and Chronic 
Health Evaluation II scores and diagnostic classification, 
Sequential Organ Failure Assessment scores, haematolog-
ical and blood chemistry data, and clinical data (detailed 
information of sedative and analgesic medications admin-
istered to the patients before randomisation, cardiac 
safety profile including electrocardiograms and serum 
troponins, and liver function profile including serum bili-
rubin and glutamate pyruvate transaminase, etc). Vital 
signs such as blood pressure, heart rate, heart rhythm, 
temperature and oxygen saturations will be recorded and 
collected by the bedside nurses, as well as scores of RASS, 
BPS, NRS and CAM- ICU. Moreover, adverse events data 
will also be collected from patients’ records. All of data 

mentioned above will be entered using the double entry 
method.

Patient and public involvement statement
There is no patient or public involvement in the design, 
conduct, reporting or dissemination plans of this research.

Statistical analysis
Statistical power is estimated using the reduction in dura-
tion of mechanical ventilation as the primary outcome. 
According to Carrasco and colleagues, the mean (±SD) 
time for current sedation is 54.7±12.3 hours.27 We calcu-
late that a sample size of 48 patients in each group will 
provide a power of 90% to detect a 15% relative reduc-
tion in intubation time at a two sided significance level of 
0.05. With a dropout rate of 20%, the estimated sample 
size will be 60 patients per group. Thus, a total of 180 
patients will be enrolled in the study.

The per- protocol set, including patients who complete 
the study without having major protocol violations, is 

Figure 3 Forest plot of AC group versus NAC group.
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used for the evaluation of clinical outcomes. While the 
full analysis set, determined according to the intention- 
to- treat population who undergo randomisation except 
for those who are excluded after randomisation, is not 
only used for evaluation of clinical outcomes but also 
baseline characteristics to measure the balance of the 
three groups before intervention. Missing data will be 
replaced by Markov Chain Monte Carlo method with 
5–10 iterations according to the principle of multiple 
imputation. Continuous data will be presented as median 
and IQR, while categorical data as numbers and propor-
tion. Normal distribution will be checked by the Kolm-
ogorov test. For continuous variables, normal distributed 
data will be compared using one- way analysis of variance 
among three groups, and independent Student’s t- test 
between any of the two groups. While the comparison 
of non- normally distributed parameters among three 
groups will be applied by analysis of variance (Kruska 
Wallis), and then the Mann- Whitney U- test between any 
of the two groups. Categorical data will be compared 
by using Fisher’s exact test or the χ2 test. Other factors 
that may affect the efficacy will be considered as covari-
ants for covariance analysis or Cox proportional hazards 
regression model. P≤0.05 will be considered to indicate 
statistical significance. All analyses will be done with R 
statistical software, V.4.0.2.

DISCUSSION
This prospective trial is designed to provide evidence on 
the beneficial effect of acupuncture on reducing the dura-
tion of mechanical ventilation, avoiding excessive seda-
tion and analgesia, as well as improving clinical outcomes 
in sedating mechanically ventilated ICU patients.

General analgesia and sedation are necessary for 
mechanically ventilated critically ill patients. However, 
overuse of sedative and analgesic medications may cause 
varying degrees of side effects, like respiratory drive 
reduction.28 These side effects are associated with wors-
ened clinical outcomes, such as prolonged mechanical 
ventilation and hospital length of stay, increased risk 
of delirium, and even higher mortality.29 30 With many 
sophisticated attempts to mitigate this clinical problem, it 
has thus far been identified that optimising analgesia and 
sedation strategy is able to prevent excessive sedation and 
analgesia and improve the clinical outcome by reducing 
the duration and dosage of sedative and analgesic medi-
cations.31–33 Thus, it become a key objective to formulate 
an intensive sedative and analgesic medications strategy 
when caring for critically ill patients.

The rationale for evaluating the ability of acupuncture 
on this subject is based on research findings that acupunc-
ture can manage pain relief and facilitate opioid tapering 
by increasing the μ-opioid receptor binding ability and the 
release of the opioid peptide.34 35 According to the meta- 
analysis of acupuncture on pain relief, visual analogue 
scale pain scores in the AC group is lower than that in the 
NAC group (MD=−11.13, 95% CI (−13.59 to –8.68), Z=8.9, 
p<0.00001, figure 3A).36–50 However, there is a substan-
tial heterogeneity of results in these trials (I2=70%). As 
shown in figure 3B, heterogeneity decreases (I2=14%) 
when the studies by Xian Wang and Zheng Lihong are 
excluded, and the AC group consistently shows a greater 
pain relief compared with NAC group (MD=−10.92, 95% 
CI (−12.93 to –8.91), Z=10.66, p<0.00001). Meanwhile, 
acupuncture, without adverse effects, has been shown to 
exert sedation effects in various medical conditions. As 

Figure 4 Forest plot of AC group versus NAC group.
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it shown in the meta- analysis, with a high heterogene-
ity(I2=95%), the bispectral index value in the AC group 
is also lower than that in the NAC group (MD=−5.82, 
95%CI (−9.36 to –2.27), Z=3.22, p=0.001, figure 4A).51–56 
As shown in figure 4B, heterogeneity decreases (I2=0%) 
when the studies by J. Fleckenstein and Jiheng Chen are 
excluded, and the AC group consistently shows a better 
sedative effect compared with NAC group (MD=−3.18, 
95%CI (−5.53 to –0.84), Z=2.66, p<0.008). In addition, 
previous studies have shown that Yintang (EX- HN3) 
and Shenmen (HT7) have good sedative effects, Hegu 
(LI4) and Taichong (LR3) have analgesic advantages, 
while Baihui (DU20) appears both sedative and analgesic 
effects.54 57–60 With these promising results, it is mean-
ingful to assess acupuncture as a potential analgesia and 
sedation strategy in ameliorating the clinical outcomes in 
mechanically ventilated critically ill patients.

RCT has been recognised as the gold standard for clin-
ical trials since the late 20th century.61 Another important 
designed technique to improve the quality of clinical 
trials is blinding. Over the past several decades, RCT and 
blinding have been used to avoid bias (selection bias, 
performance bias, and ascertainment bias) in clinical 
trials and improve the reliability of effects assessment. 
Sham acupuncture, aiming to blind the participants and 
control therapeutic components, is designed as a placebo 
control. However, this acupuncture technique is relatively 
difficult to fabricate because it should be both biologi-
cally inert and psychologically indistinguishable.62 Even 
previous experience of acupuncture feeling might impact 
the present perception of verum and sham acupuncture 
intervention.

In PASSION study, we use a rigorous set of methods 
to minimise bias, such as computer- generated central 
randomisation, parallel control design and statistical anal-
ysis according to the intent- to- treat principle. In control 
design, the superficial needle insertion without manual or 
electrical stimulation at the non- point is applied to simu-
late deep skin penetration in the SAC group, which is used 
as the most predominant type of sham electropuncture 
method to ensure blinding according to the published 
literature.63 However, a few studies reported that superfi-
cial needle insertion at non- acupoints might not be phys-
iologically inert since the locations of points are nearby 
true acupoints.64 65 Moreover, researchers found that even 
mechanical non- penetration can evoke slight acupressure 
effects and physiological activity.66 Both of these factors 
will affect the effect assessment of acupuncture. Thus, 
the NA group, avoiding all therapeutic components, is 
designed to clarify whether the sham acupuncture can 
be regarded as physiologically inert, as well as compared 
with the results of the AC group.

A potential limitation of this trial is blinding. Given 
the nature of acupuncture, the patients and members 
of the medical team in the NA group are impossible to 
be blinded throughout the entire duration of this trial. 
However, adequate measures will be taken to put the 
patients and medical team members of the other two 

groups in a masked state. For example, we will formulate a 
set of isolation and secrecy strategies for the study coordi-
nator and acupuncturists to achieve satisfactory blinding 
levels in treatment administration. Thus, in both AC and 
SAC groups, patients and their medical team members 
will be blinded to the patients’ acupuncture method. The 
data collectors and the biostatisticians will also be masked 
from the treatment assignment.

The PASSION study is designed to demonstrate the 
efficacy of acupuncture on sedation and analgesia in 
mechanically ventilated critically ill patients. We expect 
the finding can provide evidence- based recommenda-
tions for acupuncture use for sedation and analgesia in 
critically ill patients with mechanical ventilation.
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