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ARTICLE INFO ABSTRACT

Keywords: Background: Some adverse events following immunization (AEFI) were observed in potential corelation with
Auricular acupressure COVID-19 vaccination but without prevention or ongoing trial for it. We aimed to investigate efficacy of
COVID-19

auricular acupressure (AuriAc) therapy in preventing AEFI after first dosage of the vaccine.

Methods: We performed a multicentre randomized controlled trial with three arms, including AuriAc, SAuriAc
(sham auricular acupressure), and TrAsU (treatment as usual) group, carried out in four medical institutions in
Chengdu, China, from March 17th to April 23rd, 2021. We enrolled participants based on eligibility criteria and
randomized them into three groups: AuriAc (AEFI-specific auricular points applied, n = 52), SAuriAc (n = 51) or
TrAsU (n = 44) group. Primary outcomes were percentages of any AEFI and local pain, and secondary outcomes
were percentages who reported other AEFI. They were followed at 1, 3, 5, 7, and 14 days, by phone or online,
with severity evaluated.

Results: 147 participants (73.47% females) were included with median age as 31 years (25-45, IQR). One day
after the injection, participants in AuriAc group reported significant reduction on percentages of any AEFI
[intention-to-treat, difference of percentage (DP) = —20.13, 95%CL: — 0.39, — 0.02, p = 0.01; per-protocol, DP
= —22.21, 95%CI: — 0.40, — 0.03, P = 0.02] and local pain (per-protocol, DP = —18.40, 95%CI: —0.36, —0.01, P
= 0.04), compared with TrAsU group. The effects were slight at other follow-up days and for other outcomes, and
with a low percentage of mild local allergic reactions.

Conclusions: We firstly explored potential of AuriAc for preventing AEFI related to COVID-19 vaccine injection,
which is beneficial for the vaccine recipients, but evidence is limited.

Trial registration: chictr.org.cn no. ChiCTR2100043210 (http://www.chictr.org.cn/showproj.aspx?proj=121519)

Vaccine
Adverse events
Randomized controlled trial

Abbreviations: AEFI, Adverse events following immunization; AuriAc, Auricular acupressure; SAuriAc, Sham auricular acupressure; TrAsU, Treatment as usual;
DP, Difference of percentage; VAS, Visual analog scale; ITT, Intention-to-treat; PP, Per-protocol.
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1. Background

As of May 2nd, 2021, a total of 151,803,822 cases were diagnosed as
COVID-19 infection with 3,186,538 deaths in the world '. From March
1st, 2021, the increases of confirmed cases rose from 70,000 to more
than 680,000, weekly . Building immunity through COVID-19 vaccine
injection provides a decreased risk of being infected, and helps to fight
the virus if exposed, which can save uncounted lives and give us a
pathway out of the global disaster °. According to the WHO, until April
23rd, 2021, five types of COVID-19 vaccines were within WHO EUL/PQ
evaluation process worldwide, including adenoviral (six manufac-
turers), inactivated (five), mRNA-based (three), recombinant
protein-based (three), and peptide antigen-based (one) 34 Researches
showed that the vaccines were of acceptable efficacy, and upgrading on
efficacy, especially basic research and clinical trials for emerging vari-
ants and new types of vaccines are being designed and conducted °''.

Clinical trials revealed some noticeable adverse events following
immunization (AEFI) in potential corelation with COVID-19 vaccines
injection, although some of them disappeared several or a dozen days
later, and without medical intervention required. Mostly observed
events were localized reactions (such as soreness, pain, itching, and
swelling), and accompanied by fever, chills, fatigue, myalgia, headache,
dizziness, nausea, and vomiting > ''. Most AEFIs are induced by immune
response to vaccine or hypersensitivity of organs, mechanically '
Among them, for the inactivated type (Vero cell), produced by Beijing
Institute of Biological Products Co. Ltd, Sinopharm Group, which was
the only vaccine administered in this study, two trials reported details of
AFFIs in people aging from 18 to 59 (Table 1) 712,

Until now, in addition to this trial, no research has been conducted or
is being conducted on prevention of AEFI after COVID-19 vaccine or
other vaccines. In consideration of the huge and growing medical
burden and potential anxiety, hesitancy or even resistance of some
people toward COVID-19 vaccination, an appropriate and implement-
able preventive intervention is required, which can promote higher
comfort and quality of lives in the short term both physiologically and
psychologically 1418,

Auricular acupressure (AuriAc), a non-pharmaceutical and non-
invasive therapy, is characteristics as self-implemented, easily taught
and inexpensive, and with few and mild adverse events. By pressing and
stimulating auricular acupoints, stimulation can be transferred through
the meridians, and influence neurotransmitters release, which transmit
signals along neurons, and regulate the function of viscera and endo-
crine %!, Studies revealed that AuriAc has been applied successfully
for hypertension, insomnia, anxiety, depression, and surgery pain, and

Table 1
Cases and Percentages of AEFI Concerning the Inactivated Vaccine Applied in
this Research.

Xia et al. 20207] Liu et al. 2021"7]

Age, year 18-59 18-59
Country China China
Sample size, case 96 406

Injection site (local) reactions, case (n%)

Local pain 25 (35%) 120 (29.56%)
Local swelling 2 (3%) 28 (6.90%)
Local Redness 1 (1%) 40 (9.85%)

Systemic adverse reactions, case (n%)

Fatigue 2 (3%) 104 (25.62%)
Dizziness and headache 1 (1%) 56 (13.79%)
Fever 4 (6%) 11 (2.71%)
Diarrhea NR 25 (6.16%)
Nausea and vomiting 1 (1%) 20 (4.93%)
Abnormal skin and mucosa 1 (1%) 13 (3.20%)

Two trials reported details of THE AEFIs in people aging from 18 to 59. In the
two trials, inactivated COVID-19 vaccine (Vero cell), produced by Beijing
Institute of Biological Products Co. Ltd, Sinopharm Group, was also the only type
applied in this research.
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relieving fatigue, constipation, vomiting, nausea, and lack of appetite
due to chemotherapy '°2*. Weighing up the balance between benefits
and harms, indirect evidence suggests potential benefits of AuriAc
therapy on preventing AEFI after the vaccination.

As a result, this study aimed to explore whether AuriAc therapy was
effective in preventing AEFI of the vaccine compared with sham auric-
ular acupressure (SAuriAc) and treatment as usual (TrAsU) groups.

2. Methods
2.1. Study design

A single-blind, multicentre, randomized controlled trial with three
arms in a 1:1:1 ratio was performed, including AuriAc, SAuriAc, and
TrAsU group. This study was carried out in four medical institutions
(two hospitals and two health service centres) in Chengdu, China, from
March 17th to April 09th in 2021, with follow-ups from March 18th to
April 23rd.

2.2. Ethics approval

Protocol of the trial was approved by local ethics committee
(2021KL-015). The trial was  registered  (chictr.org.cn:
ChiCTR2100043210), and the design was pre-published %°. The study
was performed in accordance with the Declaration of Helsinki and the
International Conference on Harmonization—-Good Clinical Practice, and
written informed consent was obtained from all participants included in
the study 2>?’.

2.3. Setting and participants

The study was advertised by posters and leaflets (flyers) when pa-
tients were waiting for a first COVID vaccination and advertisement and
recruitment was conducted while patients were waiting in the post
vaccination area for observation (at least 30 min). Research in-
vestigators assessed those who were interested in participation in the
observation areas for initial and final eligibility screening (Fig. S1).

2.4. Inclusion criteria

Potential participants had been strictly screened for matching the
criteria of the vaccination shortly before and during registration. We
included participants with criteria:

(1) Meeting the criteria of the vaccination with no contraindication
according to Instruction Manual of the vaccine, and completing the first
dose of vaccination no more than 30 min before screening;.

(2) No fatigue, muscle or joint pain, headache, vomiting, diarrhoea,
or nausea experienced [no higher than 4 visual analog scale (VAS)
scores] within three days before the vaccination, and no diseases
(diagnosed) presenting the similar symptoms;.

(3) No swelling, redness, infection or injury on the soft tissue or skin
of bilateral auriculas;.

(4) No history of allergy to alcohol, adhesive tape, and Semen Vac-
cariae contact;.

(5) 18-59 years old, and no restriction on gender;.

(6) Be able to finish the questionnaires during follow-up, online or by
phone, independently;.

(7) Volunteer to participate and sign the paper informed consent, and
abide by precautions and requirements after the vaccination of the
AuriAc therapy.

2.5. Exclusion criteria
participants with any of the following conditions were excluded:

(1) Not suitable for vaccination because of cautionary conditions or
contraindications according to Instruction Manual of the vaccine;.
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(2) Participation in other clinical trials within 4 weeks before
enrolment of this trial;.

(3) With fatigue, muscle or joint pain, headache, vomiting, diar-
rhoea, or nausea experienced (higher than 4 VAS scores) within three
days before the vaccination, or with diseases (diagnosed) presenting the
similar symptoms;.

(4) Not meeting other requirements on local condition of the ears for
the AuriAc therapy;.

(5) Women during pregnancy or lactation;.

(6) With serious psychosis so that cannot sign the consent, abide by
the precautions and requirements, or finish the questionnaires online or
by phone, independently.

2.6. Randomization and interventions

After eligibility screening, enrolment, and written informed consents
collecting, participants were randomized with a software for random
allocation, and allocated to the AuriAc group, SAuriAc group, or TrAsU
group in a 1:1:1 ratio with stratifying by different centres *°. Sequen-
tially numbered sequences, which combined letters and numbers, were
conducted and listed by researchers for random sequence concealment,
outcome evaluators, and statisticians. Sequences generation and
concealment were carried out by preassigned assistant researchers.
Participants in AuriAc and SAuriAc groups, outcome evaluators, and
statisticians were blinded, while the participants in TrAsU group and
preassigned acupuncturists were not blinded.

All researchers in this trial received training required by the ethics
committee before enrolment, and preassigned acupuncturists who car-
ried out AuriAc and SAuriAc therapy were equipped with at least 4 years
of clinical experience. Five acupoints in auricular were selected bilat-
erally for AuriAc group and SAuriAc group, including Pi (Spleen, CO13),
Jiaogan (sympathetic, AH6a), Shenmen (TF4), Pizhixia (Subcortex,
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AT4), Xin (Heart, CO15) for AuriAc group, and Niaodao (Urethra, HX3),
Gangmen (Anus, HX5), Helix 1 (HX9), Helix 2 (HX10), Helix 3 (HX11)
for SAuriAc group (Fig. 1).

Auricular acupoints applied for AuriAc and SAuriAc groups were
screened, verified and voted based on potential AEFI of the vaccines
from previous studies, and according to our experience, expert consul-
tation, and international and national standards of China °~'*?%?°, Tools
employed in AuriAc group and SAuriAc group were Semen Vaccariae,
which were round, black, very small, hard and without special smell,
covered with small tapes (model “Ziyu”; He’s Medical Device Co., Ltd,
Henshui, China) (Fig. 52) 25,28

Surface of the auricular acupoints, pictured on stick figures as two
protocols for AuriAc and SAuriAc with no specific name (Fig. S3), were
wiped by disinfection swabs, and Semen Vaccariae tapes for AuriAc
therapy were pasted and pressed in the acupoints by preassigned acu-
puncturists to achieve certain “Deqi” sensation of distention or soreness.
In this research, getting “Deqi” was a requirement. If participant didn’t
feel “Deqi”, it was often related to inaccurate acupoint selection, re-
searchers would try again after slight adjustment of position.

The participants in AuriAc group and SAuriAc group were also
acknowledged to press the tapes vertically and appropriately by them-
selves for one minute to achieve the “Deqi” sensation, with a duration of
four to five times a day and five days in total. The requirement above
was listed in Attention After AuriAc Therapy, which were distributed to
the participants one by one (Fig. 54) 2°.

The trial was totally free for participants and they were informed
during advertisement and before screening of this trial, together with
two times of AuriAc therapy would be given for free upon completement
of the study based on their health condition.

Fig. 1. Auricular acupoints applied for AuriAc and SAuriAc groups, Circular marks indicate the acupoints are located at the outer surface, and triangle mark indicates
the acupoint is at inside surface. The left picture is the distribution of auricular acupoints applied for AuriAc group, including A [Jiaogan (sympathetic, AH6a)], B
[Shenmen (TF4)1, C [Pi (Spleen, CO13)], D [Xin (Heart, CO15)], E [Pizhixia (Subcortex, AT4)]. The picture in the right is the distribution of auricular acupoints
applied for SAuriAc group, including A [Niaodao (Urethra, HX3)], B [Gangmen (Anus, HX5)], C [Helix 1 (HX9)], D [Helix 2 (HX10)], E [Helix 3 (HX11)].
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2.7. Outcomes

After randomization and before interventions, blinded evaluators
collected baseline characteristics by questionaries from the participants
on the spot, including gender, age, smoking and alcohol conditions,
education level, acknowledgement and anxiety of possible adverse
events of COVID-19 vaccine [by visual analog scale (VAS) scores]. In
addition, items of potential baseline symptoms, designed based on in-
struction manual of the vaccine itself and previous research, were also
recorded °'!. The baseline symptoms included local pain, headache,
muscle and (or) joint pain, fatigue, nausea, vomiting, and diarrhoea.
Follow-up outcomes of the trial from participants were accessed by
blinded evaluators online or by phone in one, three, five, seven, and 14
days after vaccination, which they believed might be due to the vacci-
nation. Primary outcomes included percentages of participants who
reported any AEFI (included local pain at injection site, fatigue, muscle
pain, joint pain, headache, diarrhoea, vomiting, and nausea, together
with other AEFI reported) and percentages of participants who reported
local pain at injection site, and with severity evaluated by VAS scores
ranging from 0 to 10. Secondary outcomes included percentages of
participants who reported fatigue, muscle pain, joint pain, headache,
diarrhoea, vomiting, and nausea, together with other AEFI reported by
the participants during follow-ups which they believed might be due to
the vaccination, and with severity evaluated by VAS scores. AEFI with
extra medical intervention required was recorded, and adverse events
related to AuriAc therapy in AuriAc group and SAuriAc group were also
listed, with numbers, severity, measurement and prognosis.

Time-consuming questionnaire and indicator with high complexity
were not carried out due to the large number of vaccinations in the
centres, especially in the observation and waiting areas.

2.8. Statistical analysis

Outcomes were collected, analysed and reported in both per-protocol
(PP) and intention-to-treat (ITT) participants. Participants belonging to
ITT were those who enrolled to this trial and assigned to one of the three
groups, and with informed consents signed, while PP were those who
had completed all the 14-day observation and with the interventions
conducted correctly.

Descriptive analyses were conducted with frequencies and percent-
ages for qualitative variables, and p values (overall) were estimated by
%2 or fisher y2 test as appropriate with the Bonferroni approach. Pair-
wise comparisons were conducted as differences of percentages (DP),
with 95% ClIs of the differences calculated by R V4.0.1. Estimations for p
values of the pairwise comparisons were conducted by x2, continuous or
fisher 2 test as appropriate in SPSS V23.0. Two-tailed tests with
p < 0.05 were defined as statistically significant for all analyses.

Originally, sample size estimation was not applicable because this is
a preliminary result for the first study of AuriAc for AEFI after injection
of the vaccines. Based on the reference of a previous research concerning
AuriAc therapy versus SAuriAc therapy for short-term (14 days) effect
on pain in 96 patients with lumbar disc herniation, the sample size was
estimated by the primary outcome of local pain at injection site in the
participants and calculated by using the software EmpowerStats V 4.1.0
%0, With an estimated difference in means of 0.95 and a population
standard deviation of 1.32 at a 5% level of significance with 80% power,
93 participants were minimally required in the three groups with a 1:1:1
ratio. With a considered 10% of the attrition rate, 102 (34 in each group)
were to be necessary.

3. Results
3.1. Participants and baseline characteristics

Initially 827 individuals were asked to participate in this research,
and 182 people (22%) agreed and were screened. Exclusion and
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randomization were conducted and 4 remaining individuals withdrew
after enrolment and before signing of the consent form. Finally, 147
participants were enrolled and randomized between March 17th and
April 9th, 2021, with 52 assigned to AuriAc group, 51 to SAuriAc group,
and 44 to TrAsU group. The characteristics were presented with the ITT
analysis. In total, they were of the ages [31, median (25, 45), IQR] and
(34.08 £ 11.36, mean+SD), with more females recruited (108,
73.47%). Most of the participants had no or little knowledge of (107,
72.79%) the possible AEFI of COVID-19 vaccine, and most participants
reported being anxiety-free (126, 85.7%). All participants provided
baseline characteristics, including gender, age, smoking and alcohol use
patterns, education level, acknowledgement and anxiety of possible
adverse events of COVID-19 vaccine, baseline symptoms (local pain,
headache, muscle and (or) joint pain, fatigue, nausea, vomiting, and
diarrhoea) (Table 2). The characteristics were comparable between
groups in addition to the percentage of “any” baseline symptoms
observed (p = 0.03).

Two participants (3.92%) in SAuriAc group failed to be followed at
one day after the injection. Five (3.43%) were unable to complete the
intervention due to local allergic reactions related to AuriAc therapy (2
in the AuriAc group and 1 in the SAuriAc group) and lack of tape sticking
(2 in the SAuriAc group), but they all adhered to follow-ups (Fig. 2).

In addition, vaccines applied for the participants were all inactivated
type (Vero cell), produced by Beijing Institute of Biological Products Co.
Ltd, Sinopharm Group, with 0.5 ml injected at upper arm deltoid.

3.2. Results of preventive efficacy of AuriAc therapy for the AEFI

For all the three groups, AEFI were mostly mild, with VAS scores for
most of them ranging from 1 to 3 scores (VAS), and none of them were
severe except one case of cough (8 scores) in TrAsU group.

Percentages of occurrences of any AEFI differed significantly among
the three groups 1 day after the injection. Specifically, percentages of
any AEFI occurred were significantly lower in AuriAc group than those
in TrAsU group (ITT, DP=-20.13, p = 0.01; PP, DP=-22.21, P = 0.02),
and in SAuriAc group than those in TrAsU group (ITT, DP=-12.57,
p = 0.002). For local pain at the injection point, results favoured AuriAc
group with significantly lower DP compared with TrAsU group 1 day
after the injection (PP, DP=-18.40, P = 0.04). Results of percentages
about headache also showed significant difference among the three
groups 1 day after the injection, while a significantly higher percentage
was observed in SAuriAc group compared with TrAsU group (ITT,
DP=12.24, p = 0.03).

Dynamically, percentages of any AEFI and local pain at the injection
point were lower in AuriAc group than in SAuriAc or TrAsU group (ITT:
Fig. 3; PP: Fig. S5).

Overall, lower percentages of AEFI occurrences were observed in
most follow-up points of AuriAc group compared with SAuriAc and
TrAsU group, though only several of them were of statistical difference
(ITT: Table 3; PP: Table S1).

However, some opposite results were observed concerning percent-
ages of headache, myalgia, fever, and dizziness in AuriAc group
compared with SAuriAc or (and) TrAsU group, though none of them was
of statistical difference.

Data were in skewed distribution, and none of the outcomes reported
the VAS scores> 0 in at least 25% of the participants, at any follow-up
point in the three groups at the same time. Consequently, quantitative
analysis was not performed.

3.3. Safety

Three participants (2 in the AuriAc group and 1 in the SAuriAc group)
reported local allergic reactions due to AuriAc therapy during one (1 case),
three (1 case) and five (1 case) days after the injection, respectively. The
reactions were all mild and disappeared in about 6 h after the AuriAc tapes
were removed, with no special medical intervention.
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Table 2
Baseline characteristics of 147 participants included.
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AuriAc (n = 52)

SAuriAc (n = 51)

TrAsU (n = 44) Overall (n = 147)

Male 16 (30.77%) 16 (31.37%) 7 (15.91%) 39 (26.53%)
Female 36 (69.23%) 35 (68.63%) 37 (84.09%) 108 (73.47%)
Age, years

Median (IQR) 31.5 (26, 46.75) 27 (24, 46) 32 (26, 38) 31 (25, 45)
Mean (SD) 35.52 + 11.56 32.88 +11.94 33.77 +£10.45 34.08 + 11.36
Smoking®

Habitual 4 (7.69%) 0 (0%) 1(2.27%) 5 (3.40%)
Opportunistic 0 (0%) 3 (5.88%) 1 (2.27%) 4 (2.72%)
Never 48 (92.31%) 47 (90.38%) 41 (93.19%) 136(92.52%)
Abstained 0 (0%) 1 (1.96%) 1 (2.27%) 2 (1.36%)
Alcohol®

Habitual 2 (3.85%) 2 (3.92%) 1 (2.27%) 5 (3.40%)
Opportunistic 12 (23.08%) 13 (25.49%) 11 (25.00%) 36 (24.49%)
Never 38 (73.08%) 36 (70.59%) 32 (72.73%) 106 (72.11%)
Abstained 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Education level”

High 41 (78.85%) 38 (74.51%) 34 (77.27%) 113 (76.86%)
Medium 9 (17.31%) 9 (17.65%) 8 (18.18%) 26 (17.69%)
Low 1 (1.92%) 3 (5.88%) 2 (4.55%) 6 (4.08%)
Unknown 1 (1.92%) 1 (1.96%) 0 (0%) 2 (1.37%)
Acknowledgement on possible adverse events of COVID-19 vaccine

None 25 (48.08%) 26 (50.98%) 28 (63.63%) 79 (53.74%)
Little 9 (17.31%) 9 (17.65%) 10 (22.73%) 28 (19.05%)
Some 13 (25.00%) 11 (21.57%) 6 (13.64%) 30 (20.41%)
Much 4 (7.69%) 4 (7.84%) 0 (0%) 8 (5.44%)
Very much 1 (1.92%) 1 (1.96%) 0 (0%) 2 (1.36%)
Anxiety of possible adverse events of COVID-19 vaccine

None 34 (65.38%) 36 (70.59%) 28 (63.64%) 98 (66.67%)
Little 10 (19.23%) 7 (13.73%) 11 (25.00%) 28 (19.05%)
Some 7 (13.46%) 5 (9.80%) 5 (11.36%) 17 (11.56%)
Much 1 (1.92%) 3 (5.88%) 0 (0%) 4 (2.72%)
Very much 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Baseline symptoms (occurred in 3 days before the injection), cases*

Any# 9 (17.31%) 10 (19.61%) 1 (2.27%) 20 (13.61%)
Local pain 1 (1.92%) 3 (5.88%) 0 (0%) 4 (2.72%)
Headache 0 (0%) 3 (5.88%) 0 (0%) 3(2.09)
Muscle and (or) joint pain 4 (7.69%) 5 (9.80%) 0 (0%) 9 (6.12%)
Fatigue 3 (5.77%) 3 (5.88%) 0 (0%) 6 (4.08%)
Nausea 1 (1.92%) 1 (1.96%) 1 (2.27%) 3 (2.05)
Vomiting 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Diarrhoea 0 (0%) 0 (0%) 0 (0%) 0 (0%)

AuriAc: Auricular acupressure; SAuriAc: Sham auricular acupressure; TrAsU: Treatment as usual; CI: Confidence interval; ITT: Intention-to-treat; Any#: Percentages of
the participants who reported any baseline symptoms (occurred in 3 days before the injection); Education level%: “High” refers to university degree or above
(including junior college in China); “Medium” refers to junior high school and senior high school education (including technical secondary school in China); “Low”
refers to primary school education and below (including simple vocational skills training); Smoking$ & Alcohol$: “Habitual” refers to habitual smoking/drinking, and
smoking/drinking almost every day; “Opportunistic” refers to smoking/drinking only at parties, festivals and other special social occasions; and “Abstained” indicates
that the participant had quitted smoking/alcohol form “Habitual” smoking/drinking.

4. Discussion

This study firstly showed that AuriAc, a safe therapy, might be
related to lower percentages of AEFI in most follow-up points compared
with SAuriAc and TrAsU group. Among them, significant reduction on
percentages of any AEFI (compared with SAuriAc and TrAsU groups)
and local pain at the injection point (compared with TrAsU group) 1 day
after the injection were observed. However, the effects were slight at
other follow-up days and for other outcomes, and some opposite results
without statistical significance were observed concerning percentages of
headache, muscle and (or) joint pain, fever, and dizziness in AuriAc
group compared with SAuriAc or (and) TrAsU group.

The results are beneficial to vaccine recipients, but they must be
interpreted with caution and applied with limited scope of application.
Percentages of AEFI in our study were higher than in previous research
concerning the same type of vaccine in the first two to three days after
the injection, and the reasons were that AEFI were solicited by re-
searchers manually. In addition, different from previous studies S
more screening procedures (including body mass index, axillary tem-
perature and laboratory tests) and limitations (including on alcohol or

drug abuse) were not performed due to time (for screening, recruiting,
and intervention) and funding limitation. Overall, all causes above
might exaggerate the AEFI compared with the previous studies. So, the
results of the study should not be applied for evaluating the AEFI of the
vaccine, except for comparing the efficacy of AuriAc therapy among the
three groups.

Our study also shows some rigor in view of its blinding, computer-
ized randomization, standardized intervention, and pre-published pro-
tocol. In addition, the participants in AuriAc group and SAuriAc group,
data collectors and statisticians were blinded in all the three groups,
aiming at reducing expectancy bias. For the acupuncturists, we tried to
reduce expectancy bias by marking the points on stick figures of the two
protocols without name of the points identified. However, some results
favored SAuriAc group compared with TrAsU group, which was possibly
due to potential but limited placebo effects of SAuriAc for the AEFI, and
due to physiological effect experienced during pressing the Semen Vac-
cariae tapes 3

Compared with studies concerning AuriAc therapy for other disor-
ders (including adverse events related to chemotherapy, surgery pain,
hypertension, insomnia, anxiety, and depression), smaller effects of the
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N = 827 (100%)

Participants asked whether agree to participate the research

Fig. 2. The Consolidated Standards for Reporting Trials
diagram of the study, AuriAc: Auricular acupressure; SAu-
riAc: Sham auricular acupressure; TrAsU: wait-list. Two

— Disagreed N =645 (78%)

participants (3.92%) in SAuriAc group failed to be followed
at one day after the injection. Five (3.43%) were unable to
complete the intervention due to local allergic reactions

N = 182 (22%)

Participants agreed to participate and were screened during remaining in
the medical institutions for observation after injection

related to AuriAc therapy (AuriAc group: 1 case in day 1
and 1 case in day 3; SAuriAc group: 1 case in day 1) and
drop of AuriAc tapes (SAuriAc group: 1 case in day 1 and 1
case in day 5), but they all adhered to follow-ups.

— Excluded N=31
! Allergy on adhesive tape N =2

Randomly assigned to
the three groups
N=151

Others N=4

applied during this time

! ! !

—————— Withdrew N =4 (Allin WL group)
Unsatisfied about the results of randomization when
were told that no auricular acupoints acupressure

Dav 0 AuriAc group SAuriAc group TrAsU group
ay N=52 N=51 N=44
AuriAc group SAuriAc group TrAsU group
Day 1 Assessed: Assessed: Assessed:
N=51 N=47 N=4
AuriAc group SAuriAc group TrAsU group
Day 3 Assessed: Assessed: Assessed:
N =50 N=47 N =44
AuriAc group SAuriAc group TrAsU group
Day 5 Assessed: Assessed: Assessed:
N=50 N=46 N=44
AuriAc group SAuriAc group TrAsU group
Day 7 Assessed: Assessed: Assessed:
N=50 N=46 N =44
AuriAc group SAuriAc group TrAsU group
Day 14 Assessed: Assessed: Assessed:
N=50 N=46 N=44

therapy were observed in this study, both clinically and statistically
31-3% In addition to obvious quicker self-relieving and low rate of the
AEFI, other possible reasons may be a shorter course of treatment, and
more lenient inclusion criteria compared with disease-specific criteria.
Some studies revealed the abundant distribution of nerve, blood vessel
and lymphatic in auricle, which influences regulation of endocrine
hormone and nervous reflex *> >*. In traditional Chinese medicine, all of
the 12 meridians go through our ears, and AuriAc therapy helps to
circulate the blood and Qi, regulates the functions of the viscera, and the
balance of Yin and Yang and 2*°>**, Furthermore, AuriAc therapy may
also have the potential to be applied for preventing or relieving AEFI of
other types of vaccine, but further research is needed.

Our study had some limitations. Firstly, the percentage of any

Refused to sign the paper informed consent N = 6
Lack of interest in participation N=5§
Time for observation was up and ready to leave N = 14

baseline symptoms observed were not comparable among the three
groups, which might influence the report of AEFI. Secondly, blinding for
the acupuncturists was not applicable due to their expertise. Thirdly,
considering limited percentages of AEFI in the participants, the sample
size needs more promotion. In the upcoming mass vaccination, we will
include more participants and provide better evidence.

Due to adjustments of local and national plans for the vaccination
institutions, we couldn’t continue to follow the participants included in
the study for AEFIs after the second dosage in the same hospitals/
healthcare centres. However, we will continue the research for AEFIs
after the second dosage by including new recipients, with no crossover
between this manuscript in participants, and cooperating with more
centres. The second phase of the study will begin after the maximum
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Fig. 3. Percentages of any AEFI and local pain at the injection point throughout the study (ITT test), AEFI: Adverse events following immunization; AuriAc: Auricular
acupressure; SAuriAc: Sham auricular acupressure; TrAsU: wait-list; ITT: Intention-to-treat.

interval period (from the first dosage to the second dosage) of the final
participant included in this manuscript have been reached, which can
avoid unnecessary bias associated with exclusion of duplicative
participants.

In addition, possibilities are that AuriAc tape may fail to stick due to
its small sticking surface, although it is rare, it exists. Firstly, the func-
tion of wiping auricular surface with alcohol swab is not to disinfect, but
to remove skin oil as much as possible to increase adherence of the tape.
Secondly, users need to be taught to press AuriAc tape vertically, instead
of rubbing horizontally, which not only decreases the tape adhering to
the ear but also increases the possibility of injuring the skin. Overall,
necessary pre-treatment with alcohol before AuriAc tape application
and instruction on correct pressing method during application may
reduce loss of the tape.

Overall, this is not an interim analysis of a randomized controlled
trial, but is a full report of the trial concerning auricular acupressure
therapy for AEFIs of the COVID-19 recipients after the first dosage. The
participants in this manuscript will not be followed-up more, and the
second phase of the study will continue with inclusion of new recipients
after enough interval period.

5. Conclusions

In our study, AuriAc firstly manifested efficacy in preventing AEFI
related to COVID-19 vaccine injection, including reducing percentages
of any AEFI and local pain at the injection point 1 day after the injection
significantly. The findings should not be applied for evaluating the AEFI

7

of the vaccine due to bias. AuriAc therapy may also be appropriate for
AEFI of other vaccines and fill the gap in this field, but more evidence is
needed.

Ethics approval, registration, protocol, and consent to
participate

This study is approved by the Ethics Committee of Hospital of
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Table 3
Outcome Measurements During the Entire Study (ITT test).
Outcome AuriAc SAuriAc TrAsU AuriAc vs. SAuriAc AuriAc vs. TrAsU SAuriAc vs. TrAsU
Measure (n=>52) (n=49) (n=44) P Value Difference (95 CI) P Value Difference (95 CI) P Value Difference (95 CI) P Value
Any AEFI*
D1 12 15 19 0.009% -7.56(—0.25,0.10) 0.47¢ -20.13 0.01°¢ -12.57 0.002¢
(23.08) (30.61) (43.18) (—0.39,—-0.02) (-0.32,0.07)
D3 3(5.77) 9(18.37) 8(18.18) 0.122 -12.60 0.124 -12.41(-0.25,0.01) 0.104 0.19(—0.16,0.16) 1.00¢
(—0.25,-0.0004)
D5 2(3.85) 3(6.12) 3(6.82) 0.82° -2.27(-0.11,0.06)% 0.98¢ -2.97(—0.12,0.06)¢ 0.83¢ -0.70 1.00¢
(-0.11,0.09)8
D7 0(0) 1(2.04) 2(4.55) 0.06" -2.04(—0.06,0.02)% 0.50°¢ -4.55(-0.11,0.02)% 0.20° -2.51 0.214
(-0.10,0.05)%
D14 0(0) 0(0) 1(2.27) 0.30" NA NA -2.27(-0.07,0.02)% 0.45° -2.27 0.46°
(-0.07,0.02)8
Local pain
D1 9(17.31) 10 15 0.10° -3.10(—0.18,0.12) 0.76° -16.78(—0.34,0.01) 0.05¢ -13.68 0.10¢
(20.41) (34.09) (—0.32,0.04)
D3 3(5.77) 6(12.24) 5(11.36) 0.51% -6.47(—0.18,0.05)% 0.47¢ -5.59(-0.17,0.06)% 0.51¢ 0.88(-0.12,0.14) 0.98¢
D5 1(1.92) 2(4.08) 1(2.27) 0.84" -2.16(—0.09,0.05)% 0.99¢ -0.35(—0.06,0.05)% 1.00¢ 1.81(-0.05,0.09)8 1.00¢
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Headache
D1 1(1.92) 6(12.24) 0(0) 0.01° -10.32 0.11¢ 1.92(-0.02,0.06)8 1.00¢ 12.24(0.03,0.21)3 0.03¢
(—0.20,—0.004)%
D3 0(0) 3(6.12) 0(0) 0.07" -6.12(—0.13,0.01) 0.12¢ NA NA 6.12(—0.01,0.13)% 0.25¢
D5 0(0) 1(2.04) 0(0) 0.64" -2.04(-0.06,0.02)% 0.50° NA NA 2.04(-0.02,0.06)8 1.00¢
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Muscle and (or) joint pain
D1 2(3.85) 1(2.04) 0(0) 0.78" 1.81(-0.05,0.08)8 1.00¢ 3.85(-0.01,0.09)% 0.50¢ 2.04(-0.02,0.06)8 1.00¢
D3 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D5 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Fatigue
D1 4(7.84) 5(10.20) 2(4.55) 0.63" -2.36(—0.14,0.09)% 0.98¢ 3.29(-0.06,0.13)% 0.864 5.65(—0.05,0.16)8 0.58¢
D3 1(1.92) 2(4.08) 1(2.27) 0.84° -2.16(—0.09,0.05)% 0.994 -0.35(—0.06,0.05)% 1.00¢ 1.81(-0.05,0.09)8 1.00¢
D5 1(1.92) 0(0) 1(2.27) 0.75" 1.92(-0.02,0.06)8 0.11¢ -0.35(—0.06,0.05)% 1.00¢ -2.27(0.00,0.02)% 0.46°
D7 0(0) 0(0) 1(2.27) 0.30" NA NA -2.27(-0.07,0.02)% 0.45°¢ -2.27(0.00,0.02)% 0.46°
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Nausea
D1 0(0) 2(4.08) 1(2.27) 0.40" -4.08(-0.10,0.01) 0.24¢ -2.27(-0.07,0.02)% 0.45°¢ 1.81(-0.05,0.09)8 1.00¢
D3 0(0) 1(2.04) 0(0) 0.64° -2.04(—0.06,0.02)8 0.50¢ NA NA 2.04(—0.02,0.06)% 1.00¢
D5 0(0) 1(2.04) 0(0) 0.64" -2.04(—0.06,0.02)% 0.50¢ NA NA 2.04(—0.02,0.06) 1.00°
D7 0(0) 1(2.04) 0(0) 0.64" -2.04(—0.06,0.02)% 0.50¢ NA NA 2.04(—0.02,0.06)% 1.00¢
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Vomiting
D1 0(0) 1(2.04) 1(2.27) 0.54" -2.04(—0.06,0.02)% 0.50¢ -2.27(-0.07,0.02)% 0.45¢ -0.23 1.00¢
(—0.06,0.06)%
D3 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D5 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Diarrhoea
D1 1(1.92) 1(2.04) 2(4.55) 0.68" -0.12(—0.06,0.05)¢ 1.00¢ -2.63(—0.10,0.05)¢ 0.87¢ -2.51 0.21¢
(-0.10,0.05)®
D3 0(0) 0(0) 1(2.27) 0.30" NA NA -2.27(-0.07,0.02)% 0.45¢ -2.27(0.00,0.02) 0.46°
D5 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Fever*
D1 1(1.92) 0(0) 1(2.27) 0.75" 1.92(-0.02,0.06)8 0.11¢ -0.35(—0.06,0.05)% 1.00¢ -2.27(0.00,0.02)% 0.46°
D3 0(0) 0(0) 1(2.27) 0.30" NA NA -2.27(-0.07,0.02)% 0.45° -2.27(0.00,0.02)% 0.46°
D5 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Dizziness
D1 1(1.92) 0(0) 0(0) 1.00° 1.92(-0.02,0.06)8 0.11¢ 1.92(-0.02,0.06)% 1.00¢ NA NA
D3 0(0) 1(2.04) 0(0) 0.64" -2.04(-0.06,0.02)% 0.50¢ NA NA 2.04(-0.02,0.06)8 1.00¢
D5 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA
Pharyngeal complaints
D1 1(1.92) 2(4.08) 1(2.27) 0.84° -2.16(—0.09,0.05)% 0.994 -0.35(—0.06,0.05)% 1.00¢ 1.81(-0.05,0.09)8 1.00¢
D3 0(0) 1(2.04) 1(2.27) 0.54" -2.04(—0.06,0.02)% 0.50¢ -2.27(-0.07,0.02)% 0.45¢ -0.23 1.00¢

(—0.06,0.06)3

(continued on next page)
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Outcome AuriAc SAuriAc TrAsU AuriAc vs. SAuriAc AuriAc vs. TrAsU SAuriAc vs. TrAsU

Measure (n=52) (n=49) (n=44) P Value Difference (95 CI) PValue Difference (95 CI) PValue Difference (95 CI) P Value

D5 0(0) 0(0) 1(2.27) 0.30° NA NA -2.27(-0.07,0.02)3 0.45° -2.27(0.00,0.02)® 0.46°

D7 0(0) 0(0) 0(0) NA NA NA NA NA NA NA

D14 0(0) 0(0) 0(0) NA NA NA NA NA NA NA

Persistent cough

D1 0(0) 0(0) 2(4.55) 0.85° NA NA -4.55(-0.11,0.02)% 0.20° -4.55 0.21°¢
(-0.11,0.02)8

D3 0(0) 0(0) 2(4.55) 0.85° NA NA -4.55(—0.11,0.02)8 0.20° -4.55 0.21¢
(-0.11,0.02)8

D5 0(0) 0(0) 2(4.55) 0.85° NA NA -4.55(-0.11,0.02)% 0.20° -4.55 0.21°¢
(-0.11,0.02)8

D7 0(0) 0(0) 1(2.27) 0.30" NA NA -2.27(—0.07,0.02)% 0.45¢ -2.27(0.00,0.02)% 0.46°¢

D14 0(0) 0(0) 1(2.27) 0.30° NA NA -2.27(-0.07,0.02)% 0.45° -2.27(0.00,0.02)% 0.46°

AEFI: Adverse events following immunization; AuriAc: Auricular acupressure; SAuriAc: Sham auricular acupressure; TrAsU: Treatment as usual; D: Day; CI: Confidence
interval; NA: Not applicable; ITT: Intention-to-treat; a: Estimated by y2 test with the Bonferroni approach; b: Estimated by fisher y2 test with the Bonferroni approach;
c: Estimated by y2 test; d: Estimated by continuous y2 test; e: Estimated by fisher y2 test; Any AEFI* were percentages of the participants who reported any AEFI.
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