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Abstract

Background: From the end of 2019 to now, coronavirus disease 2019 (COVID-19) has put enormous strain on the WOHE
health systems. As a characteristic sign of COVID-19 patient, olfactory dysfunction (OD) poses considerable problems for patients.
In China, acupuncture has been widely used to treat OD caused by COVID-19, but there is still a lack of evidence-based medical
evaluation. This study was designed to evaluate the effectiveness and safety of acupuncture for the treatment of COVID-19 OD.

Methods: According to the retrieval strategies, randomized controlled trials on the acupuncture for COVID-19 OD were obtained
from Cochrane Central Register of Controlled Trials, Embase, PubMed, Web of Science, the Chinese National Knowledge
Infrastructure, the Chinese Biomedical Literature Database, the Chinese Scientific Journal Database and the Wanfang Database,
regardless of publication date, or language. Studies were screened based on inclusion and exclusion criteria, and the Cochrane
risk bias assessment tool was used to evaluate the quality of the studies. The meta-analysis was performed using Review

COVID-19 OD.

Manager (RevMan 5.3) and STATA 14.2 software. Ultimately, the evidentiary grade for the results will be evaluated.
Results: The results of this meta-analysis will be submitted to a peer-reviewed journal for publication.
Conclusion: This study will provide up-to-date summary proof for evaluating the effectiveness and safety of acupuncture for

Abbreviations: COVID-19 = coronavirus disease 2019, OD = olfactory dysfunction, PVOD = postviral olfactory dysfunction,
PRISMA-P = preferred reporting items for systematic reviews and metaanalysis protocol, RCTs = randomized controlled trials.
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1. Introduction

In December 2019, Coronavirus Disease 2019 (COVID-19) out-
break occurred in Wuhan, Hubei Province, China and spread rap-
idly throughout China, and then emerged around the world.!'!
Clinical manifestations of COVID-19 range from mild, cold-like
symptoms typically associated with respiratory tract infections,
such as cough and fever, to severe pneumonia with respiratory
failure.'! Frequently, patients also experience smell and taste dis-
orders.’!!! Olfactory dysfunction (OD), including anosmia and
hyposmia, manifests itself particularly prominently among these
symptoms in COVID-19 patients."! The ongoing COVID-19
pandemic has drawn attention to postviral OD (PVOD), which
affects >50% of patients with severe acute respiratory syndrome
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coronavirus 2 infection.['¥! OD significantly impacts quality of
life and has been associated with depression and an increased
risk of future mortality.'*'® As the impact of COVID-19 con-
tinues to rise, we anticipate exponential growth in the numbers
of patients secking care for PVOD.!'”! Unfortunately, the treat-
ment of PVOD is challenging.!"$! At present, olfactory training is
recommended as a first-line therapy for the treatment of PVOD,
with topical corticosteroids, sodium citrate, oral vitamin A, and
TCA considered as optional therapies for appropriately selected
patients.!"”) However, these treatments are sometimes ineffective.
No high-level evidence are available to date on the efficacy of
these measures in PVOD and further study is needed.

As an important part of external treatment of Traditional
Chinese Medicine, acupuncture is widely used in the prevention
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and treatment of a variety of diseases.””’ A large number of
studies have proved that acupuncture has unique advantages in
the treatment of OD and has been widely used in the world.?'-
23 During the COVID-19 outbreak, acupuncture was used as
an adjunctive therapy for COVID-19 in China, and its efficacy
in treating COVID-19 was confirmed under traditional proto-
cols.?* Some studies have shown that acupuncture is effective
for patients with OD refractory to standardized corticosteroid
and olfactory training therapy.”*" To date, there is no high-qual-
ity evidence that acupuncture treats COVID-19 OD. Therefore,
we designed this study to better understand the efficacy and
safety of acupuncture in treating OD with COVID-19.

2. Methods and analysis

2.1. Objectives and registration

This systematic review will aim to evaluate the effect and
safety of acupuncture in the treatment of the sequela of olfac-
tory disorders after infection with COVID-19. This system-
atic review protocol has been registered in the PROSPERO
(CRD42022346942). We will follow recommendations out-
lined in The Cochrane Handbook of Systematic Review of
Interventions and the preferred reporting items for systematic
reviews and meta-analysis protocol (PRISMA-P) statement
guidelines. If amendments are needed, we will update our pro-
tocol to include any changes in the whole process of research.

2.2. Eligibility criteria

PICOS principles will be consulted to establish the inclusion and
exclusion criteria of this systematic review.

2.2.1. Types of participants. Patients who have been
infected with COVID-19 and have developed PVOD (PVOD
persists beyond 2 weeks of upper respiratory tract infection
resolution®?). There are no restrictions on gender, race, and
stage of disease. The olfactory disorders caused by trauma
history, toxic substance exposure history, mental factors and
other factors are excluded. The diagnosis of COVID-19 and OD
includes Chinese or international diagnostic criteria.l?”-*!

2.2.2. Types of interventions and comparators. In addition
to the treatment of COVID-19, treatment group interventions
comprised acupuncture, and comparator groups intervention:
comfort therapy (placebo, pseudo-acupuncture, or blank
control), other therapies (Western medicine, usual care or non-
drug therapy, etc).

2.2.3. Types of outcomes. In this meta-analysis, the olfactory
function will be evaluated by the Sniffin’Sticks Test*"! (Burghart
GmbH, Wedel, Germany) and the main outcome is olfactory
function test score. The secondary outcomes will assess quality
of life and the incidence of adverse events.

2.2.4. Types of studies. This study will only include RCTs of
acupuncture alone or combined with other interventions in the
treatment of the sequela of olfactory disorders after infection
with COVID-19. There are no restrictions on the publication
language. Non-randomized controlled trials, case reports,
clinical experience, and animal trials will be excluded.

2.3. Data sources and retrieval strategy

Randomized controlled trials will be extracted from Cochrane
Central Register of Controlled Trials, Embase, PubMed, Web
of Science, Chinese National Knowledge Infrastructure, Chinese
Biomedical Literature Database, the Chinese Scientific Journal
Database and the Wanfang Database. The set period was from
the December 2019 to August 2022. All RCTs examining the use
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of acupuncture in the treatment of OD with COVID-19 will be
collected. The main search terms will be “COVID-19,” “olfac-
tory dysfunction” and “acupuncture,” and the retrieval formula
will be adjusted according to the characteristics of different
databases. Taking PubMed as an example, the retrieval strategy
is shown in Table 1.

2.4. Data collection and analysis

2.4.1. Selection of studies. Two reviewers will search the
study independently, and then they will screen the studies by
reviewing titles and abstracts or the full text if necessary. Further,
unresolved discrepancies will be managed by a third reviewer.
The selection process was summarized using the PRISMA flow
diagram. Details of the selection procedure for the studies are
shown in the PRISMA flow chart (Fig. 1).

2.4.2. Data extraction and management. Two reviewers
will be responsible for the extraction and management of
data according to the retrieval strategy, including study title,
journal, year of publication, name of first author, general
information, study design, experimental intervention and
timing of intervention, results, and adverse events. If there is a
disagreement, the third researcher will be consulted.

2.4.3. Dealing with missing data. 1f complete literature or
relevant data are not available, the corresponding author will be
contacted. However, if missing data could not be obtained, the
study was excluded from the analysis.

2.4.4. Assessment of risk of bias. Two researchers will use
the risk of bias assessment tool recommended by Cochrane
System Reviewer Manual 5.1.0 to evaluate the quality of
the included RCTs. The following aspects will be considered:
random sequence generation, allocation concealment, blinding
of the participants and personnel, blinding of the outcome
assessments, incomplete outcome data, selective reporting, and
other sources of bias. These studies will be assigned as low risk,
high risk, or unclear risk. Inconsistencies will be resolved by
discussion with other reviewers.

2.4.5. Measures of treatment effect. Review Manager
(RevMan 5.3, Cochrane Collaboration, Nordic Cochrane
Center, Copenhagen, Denmark) software and Stata 14.2 (Stata
Corp, College Station, Texas) will be used to conduct this
metaanalysis. Dichotomous outcomes will be presented as
risk ratios with 95% confidence intervals. When continuous
outcomes exist, mean differences or standardized mean
differences will be calculated.

Search strategy for the PubMed database.

#1 (covid 19[Title/Abstract] OR 2019-nCoV[Title/Abstract] OR coronavirus disease
19[Title/Abstract] OR 2019 novel coronavirus[Title/Abstract] OR coronavirus disease
2019[Title/Abstract] OR disease 2019 coronavirus(Title/Abstract] OR sars coronavi-
rus 2 infection[Title/Abstract] OR SARS-CoV2[Title/Abstract])<?Char=Text?>

#2 (acupuncture[Title/Abstract]OR electro acupuncture(Title/Abstract]OR ear
acupuncture([Title/Abstract] OR auricular acupuncture[Title/Abstract]OR ear
needling[Title/Abstract]OR scalp acupuncture([Title/Abstract]OR head needle[Title/
Abstract]OR head acupuncture [Title/Abstract]OR pyonex[Title/Abstract] OR
plum-blossom needle[Title/Abstract]OR percussopunctator(Title/Abstract]OR eye
needle[Title/Abstract]OR eye acupuncture[Title/Abstract])

#3 (olfactory dysfunction([Title/Abstract] OR Olfaction Disorders[Title/Abstract] OR Smell
Disorder[Title/Abstract] OR Phantosmia[Title/Abstract] OR Smell Dysfunction[Title/
Abstract] OR Olfactory Impairment(Title/Abstract] OR Dysosmial[Title/Abstract] OR
anosmia[Title/Abstract] OR hyposmia[Title/Abstract] OR Smell Loss(Title/Abstract])

#1 and #2 and #3
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Figure 1 PRISMA flow chart of study selection process. PRISMA = preferred reporting items for systematic reviews and metaanalysis.

2.4.6. Assessment of heterogeneity. Cochrane X?> and I*
tests will be used for the evaluation of heterogeneity. It is
acknowledged that if P>.05 and I> < 50%, the assessment of
heterogeneity can be neglected; and there is great heterogeneity
between included studies if P < .05 and I> > 50%.

2.4.7. Assessment of reporting bias. If more than 10 articles
are included in a certain outcome index, an inverted funnel chart
will be used to analyze whether there is evidence of publication
bias.

2.4.8. Data synthesis. We will take advantage of Review
Manager (RevMan) software V.5.3 for data analysis and
synthesis. Data will be processed with a fixed-effect model if no
statistical heterogeneity was observed among the results (P > .05
and I? < 50%). Meanwhile, the random-effect model will be put
into use, if P <.05 and I* > 50%.

2.4.9. Subgroup analysis. According to the results of the data
synthesis, we will perform subgroup analyses or a metaregression
to analyze the source of any heterogeneity.

2.4.10. Sensitivity analysis. Sensitivity analysis will be
performed to examine the robustness of the study’s conclusions.
Will include methodological quality, sample size, and the impact
of missing data. Therefore, the impact of low-quality studies on
overall results will be assessed.

2.4.11. Quality of evidence evaluation. The quality of evidence
will be independently assessed by 2 reviewers and graded for
recommendation evaluation, development and evaluation. Evidence
quality will be rated as “high,” “medium,” “low,” or “very low”
according to rating criteria based on 5 parameters (publication
bias, inconsistencies, inaccuracies, and research limitations).

2.4.12. Ethics and dissemination. Since this study did not
involve patient privacy, ethical approval was not required. Our
research results will be published in peer-reviewed journals.

3. Discussion

COVID-19, caused by syndrome coronavirus 2, is a serious
global public health threat that puts people around the world



Tang et al. ® Medicine (2022) 101:39

at risk.’! As a characteristic sign of COVID-19 patient, OD
could influence severely the quality of life of affected subjects.
However, the treatment of OD is challenging and the existing
treatment with western medicine is limited. As an important
part of external treatment of Traditional Chinese Medicine, acu-
puncture has unique advantages in the treatment of OD. Studies
have reported that acupuncture may regulate the microcircula-
tion under physiological or pathological conditions*? and sig-
nificantly improve smell and taste functioning.®3! Acupuncture
may aid the treatment of PVOD patients who are refractory to
drugs or other therapies?’! and possibly offers a new therapeutic
option for PVOD. Thus, this study will systematically evaluate
the effectiveness and safety of acupuncture in the treatment of
OD with COVID-19 and provide evidence-based medicine guid-
ance for acupuncture in the treatment of OD with COVID-19.

Author contributions

Runjun Luo and Yue Liu are the guarantor of the article and
will be the arbitrator when meeting disagreements. All research
members participated in developing the criteria and drafting the
protocol for this systematic review. CT, XH and WF established
the search strategy. XH,WF and YD will independently accom-
plish the study selection, data extration and assess the risk of
bias. CT, LL and WL will perform the data syntheses. The sub-
sequent and final versions of the protocol are critically reviewed,
modified and authorized by all authors.

Conceptualization: Chao Tang, Xiaoqin He.

Data curation: Chao Tang, Xiaoqin He.

Formal analysis: Xiaoqin He, Wenkang Fu.

Funding acquisition: Wenkang Fu.

Investigation: Wenkang Fu.

Methodology: Wenkang Fu, Yaxin Du.

Project administration: Yaxin Du.

Resources: Yaxin Du, Yuxin Huang.

Software: Yuxin Huang, Lu Liu.

Supervision: Yuxin Huang, Lu Liu, Wanning Lan.

Validation: Lu Liu, Wanning Lan.

Visualization: Wanning Lan.

Writing — original draft: Chao Tang.

Writing — review & editing: Runjun Luo, Yue Liu.

References

[1] Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan,
China, of novel coronavirus-infected pneumonia. N Engl ] Med.
2020;382:1199-207.

Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of coronavirus

disease 2019 in China. N Engl ] Med. 2020;382:1708-20.

[3] Sohrabi C, Alsafi Z, O'Neill N, et al. World Health Organization
declares global emergency: a review of the 2019 novel coronavirus
(COVID-19). Int J Surg. 2020;76:71-6.

[4] Zhu N, Zhang D, Wang W. A novel coronavirus from patients with
pneumonia in China. N Engl ] Med. 2019;2020:727-33.

[5] Hornuss D, Lange B, Schroter N, et al. Anosmia in COVID-19 patients.
Clin Microbiol Infect. 2020;26:1426-7. Available at: https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7242197/. [access date September 13,
2020].

[6] Wee LE, Chan YFZ, Teo NWY, et al. The role of self-reported olfac-
tory and gustatory dysfunction as a screening criterion for suspected
COVID-19. Eur Arch Otorhinolaryngol. 2020;277:2389-90.

[7] Vaira LA, Deiana G, Fois AG, et al. Objective evaluation of anosmia

and ageusia in COVID-19 patients: single-center experience on 72

cases. Head Neck. 2020;42:1252-8.

Speth MM, Singer-Cornelius T, Oberle M, et al. Olfactory dysfunction

and sinonasal symptomatology in COVID-19: prevalence, severity,

timing, and associated characteristics. Otolaryngol Head Neck Surg.
2020;163:114-20.

2

[8

Medicine

[9] Huart C, Philpott C, Konstantinidis I. Comparison of COVID-19 and
common cold chemosensory dysfunction. Rhinology. 2020;58:623-5.

[10] Giacomelli A, Pezzati L, Conti F, et al. Self-reported olfactory and taste
disorders in patients with severe acute respiratory coronavirus 2 infec-
tion: a cross-sectional study. Clin Infect Dis. 2020;71:889-90.

[11] Klopfenstein T, Zahra H, Kadiane-Oussou NJ. New loss of smell and
taste: uncommon symptoms in COVID-19 patients on Nord Franche-
Comte cluster, France. Int J Infect Dis. 2020;100:117-22. Available at:
http://www.sciencedirect.com/science/article/pii/S1201971220306378.
. [access date September 15,2020].

[12] Marchese-Ragona R, Ottaviano G, Nicolai P, et al. Loss of smell in
COVID-19 patients: a critical review with emphasis on the use of olfac-
tory tests. Acta Otorhinolaryngol Ital. 2020;40:241-7.

[13] Tong JY, Wong A, Zhu D, et al. The prevalence of olfactory and gus-
tatory dysfunction in COVID-19 patients: a systematic review and
meta-analysis. Otolaryngol Head Neck Surg. 2020;163:3-11.

[14] Croy I, Nordin S, Hummel T. Olfactory disorders and quality of life—
an updated review. Chem Senses. 2014;39:185-94.

[15] Kohli P, Soler ZM, Nguyen SA, et al. The association between olfaction
and depression: a systematic review. Chem Senses. 2016;41:479-86.

[16] Ekstrom I, Sjolund S, Nordin S, et al. Smell loss predicts mortality risk
regardless of dementia conversion. ] Am Geriatr Soc. 2017;65:1238-43.

[17] Levy JM. Treatment recommendations for persistent smell and
taste dysfunction following COVID-19—the coming deluge. JAMA
Otolaryngol Head Neck Surg. 2020;146:733-733.

[18] Mastrangelo A, Bonato M, Cinque P. Smell and taste disorders in
COVID-19: from pathogenesis to clinical features and outcomes.
Neurosci Lett. 2021;748:135694.

[19] Helman SN, Adler J, Jafari A, et al. Treatment strategies for postvi-
ral olfactory dysfunction: a systematic review. Allergy Asthma Proc.
2022;43:96-105.

[20] Wang TJ, Pang L], Yu RZ. Application of traditional Chinese medi-
cine characteristic lung rehabilitation technology in the rehabilitation
of chronic complex lung diseases. Liaoning J Tradition Chin Med.
2020;22:78-81.

[21] Kahn CI, Huestis M], Cohen MB, et al. Evaluation of acupunc-
ture’s effificacy within otolaryngology. Ann Otol Rhinol Laryngol.
20203129:727-36.

[22] Drews T, Hummel T, Rochlitzer B, et al. Acupuncture is associated with
a positive effect on odour discrimination in patients with postinfectious
smell loss-a controlled prospective study. Eur Arch Otorhinolaryngol.
2022;279:1329-34.

[23] Vent J, Wang DW, Damm M. Effects of traditional Chinese acupunc-
ture in post-viral olfactory dysfunction. Otolaryngol Head Neck Surg.
2010;142:505-9.

[24] Badakhsh M, Dastras M, Sarchahi Z, et al. Complementary and alter-
native medicine therapies and COVID-19: a systematic review. Rev
Environ Health. 2021;36:443-50.

[25] Dai Q, Pang Z, Yu H. Recovery of olfactory function in postviral
olfactory dysfunction patients after acupuncture treatment. Evid Based
Complement Alternat Med. 2016;2016:4986034.

[26] Zhang A]J, Lee AC-K, Chu H, et al. Severe acute respiratory syndrome
covronavirus infects and damages the mature and immature olfactory
sensory neurons of hamsters. Clin Infect Dis. 2021;73:e503-12.

[27] Wiersinga W], Rhodes A, Cheng AC, et al. Pathophysiology, transmis-
sion diagnosis, and treatment of coronavirus disease 2019 (COVID-
19): a review. JAMA. 2020;324:782-93.

[28] National Health Commission of the People’s Republic of China.
Guideline on diagnosis and treatment of COVID-19 (Trial 8th edition).
Available at: http://www.nhc.gov.cn/xcs/fkdt/202008/475d0199d34c-
4cac840eb7998fad444f.shtml. [access date August 18, 2020].

[29] Hummel T, Whitcroft KL, Andrews P, et al. Position paper on olfactory
dysfunction. Rhinology. 2017;56:1-30.

[30] Hummel T, Kobal G, Gudziol H, et al. Normative data for the
“Sniffin’Sticks” including tests of odor identification, odor discrimina-
tion, and olfactory thresholds: an upgrade based on a group of more
than 3,000 subjects. Eur Arch Otorhinolaryngol 2007;264:237- 43.

[31] Majumder ], Minko T. Recent developments on therapeutic and diag-
nostic approaches for COVID-19. AAPS J. 2021;23:14.

[32] Lin L, Xu J, Zhu X, et al. Development on research of acupuncture
effects on microcirculation. Zhongguo Zhen Jiu. 2015;35:203-8.

[33] Brandt H, Hauswald B, Langer H, et al. Wirksamkeit der Akupunktur
bei der Therapie von idiopathischen Schmeckstorungen. Deutsche
Zeitschrift fiir Akupunktur. 2008;51:24-31.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7242197/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7242197/
http://www.sciencedirect.com/science/article/pii/S1201971220306378. 
http://www.nhc.gov.cn/xcs/fkdt/202008/475d0199d34c4cac840eb7998fad444f.shtml
http://www.nhc.gov.cn/xcs/fkdt/202008/475d0199d34c4cac840eb7998fad444f.shtml

