i{{® MedCrave

Step into the Wonld of Research

International Journal of Complementary & Alternative Medicine

Research Article

8 Open Access

COVID-19 and Acupuncture: is there a new line of

therapeutic research!?

Abstract

The pandemic produced by COVID-19 has surprised almost all health and socio-economic
systems worldwide with its high degree of infectivity and mortality. In short time we
have learned many aspects of the epidemiology, pathophysiology and clinic of the virus
responsible, SARS-Cov-2, and the disease it induces. COVID-19 is known to produce in
some patients the development of an excessive immune response and hyper inflammation,
damaging various organs and sometimes causing death. There is no effective treatment
available at the moment, other than life support, and for this reason different revealing
therapeutic options are being tested but pending confirmation of their effectiveness and safety
in well-designed clinical trials. We describe the anti-inflammatory and immunomodulatory
effects of Acupuncture, as well as its preclinical and clinical effectiveness in different
conditions that have similar COVID-19 immunological disorders. The proven biological
plausibility of Acupuncture, together with its acceptable level of clinical effectiveness and
safety, make this medical technical procedure an option to try in this health emergency
situation. We propose an adjusted classification of the clinical presentation of COVID-19
and an appropriate adjuvant Acupuncture protocol for each phase of the disease.
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Introduction

Coronaviruses (CoV) are viruses that can cause pathology in
mammals, birds, and humans. They are large RNA viruses, with the
largest genome among known RNA viruses and they owe their name
to their spherical shape from which spicule in the shape of a crown
protrude. Human coronaviruses were first isolates in the 1960s. Seven
types of human coronaviruses are known, four of them (HCoV-229E,
HCoV- 0C43, HCoV-NL63, HCoV-HKUT1) are the causative agent of
common cold along with rhinoviruses. Three other new coronaviruses
have emerged in the 218t century, having caused serious outbreaks
with acute respiratory distress syndrome (ARDS): SARS-CoV
(China, 2002), MERS-COV (Middle East, 2012)' and the current
SARS-CoV-2.2

IN December 2019 in Wuhan, Hubei Province (China) an outbreak
of pneumonia cases caused by a new fS-coronavirus, SARS-CoV-2,
was first detected.* From China it quickly disseminates around the
world, putting health, economic and political systems to the limit. A
pandemic that is generating a situation of unknown global crisis and
has more than 375,000 confirmed cases in 196 countries and more than
16,000 deaths.* On February 11, 2020, the world Health Organization
(WHO) gave the official name of the infection. The name was
coronavirus disease 2019, and it was abbreviated COVID-19. In the
abbreviated name, “CO” stands for “corona”, “VI” for “virus” and “D”
for “disease”. Previously, the way to refer to this disease was “new
coronavirus 2019” or “2019-nCoV™.3

The natural reservoir of all coronaviruses are bats and through an
intermediate mammal they can infect humans. Transmission between
persons was observed from the first reported cases of COVID-19¢
taking measures of early confinement and exhaustive general hygiene
to limit contagiousness within the population. Other possible risk
factors are being studied such as age, s ex, underlying disease, viral
inoculation dose, genetic susceptibility,” environmental factors such
as smoking.®

SARS-CoV-2 data confirm that it is a highly infectious virus with
a high transmission capacity. It is transmitted primary through Fliigge
droplets from the respiratory secretions of infected persons when they
exhale. In addition, when these Fliigge droplets fall, they deposit on
surfaces, where other people can contract the infection if they touch
those objects or surfaces with their hands and take them to eyes, nose
of mouth.’

This high infectivity rate is enhanced by its high incubation
time (between 1 and 14 days), which provides it with a great pre-
symptomatic transmissibility. After the disease is cured transmission
is also possible. There are also cases of fecal-oral transmission due to
the digestive symptoms that may happen during the disease. No cases
of perinatal or breast milk transmission have been reported to date.'

Pathophysiology of COVID-19

The SARS-CoV-2 infection induces an immune response in two
phases,!! the first phase the viral pathogenicity predominates and, the
second, in which the pathology is mainly due to the excessive immune
response of the host. Being the transition from one phase to another,
both from a clinical and analytical point of view, progressive. During
incubation and in the non-severe phase of the disease, a specific
adaptive immune response is required to try to eliminate the virus and
limit progression to more advanced stages of infection. The second
phase begins when the protective immune response is altered.'? As
a sign of the dysfunction of the immune system we can observe the
decrease in CD3+ and CD+ T cells. The dysregulation of the immune
system will trigger a series of disproportionate and negative immune
responses for different affected tissues. Starting through the complex
signaling recruitment adapters that develop a molecular cascade that
activates nuclear transcription factor xf (NF-xf) and the production
of type I interferons (IFN-a/f) and a series of pro-inflammatory
cytokines ( IL-1f, IL-6, macrophage colony stimulating factor
(MCSF), IP-10, MCP-1, hepatocyte growth factor (HGF), interferon-y
(IFN-y), tumor necrosis factor-ao (TNF-a). The cytokine profile
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associates with severe COVID-19 resembles that seen in secondary
hemophagocytic lymphohistiocytosis (sHLH): increased IL-2, IL-
7, granulocyte colony-stimulation factor, interferon-y, inducible
protein 10, monocyte chemoattractant protein 1, macrophage
inflammatory protein 1-o and TNF-a.”’ Not much is known about
sHLH a hyperinflammatory syndrome characterized by fulminant
hypercytokinemia and fatal multiorgan failure, which can occur in 3.7
—4.3% of cases of viral sepsis in adults. sHLH presents with sustained
fever, cytopenias and hyperferritinemia, and lung involvement in 50%
of the patients (SDRA).™*

According to a multicenter retrospective study of 150 cases
of COVID-19 in Wuhan, it suggests that mortality could be due to
viral hyperinflammation and increases ferritin and IL-6 would act as
markers of severity."> Other predictors of severe SARS-CoV-2 disease
are elevated D-dimer on admission, lymphopenia, and increase high-
sensitivity troponin 1.1

The current treatment of COVID-19 is supportive, and respiratory
failure due to ARDS is the leading cause of mortality. Accumulated
evidence suggests that a subgroup of patients with severe COVID-19
may have a cytokine release syndrome (CRS).!” Early identification
and treatment of hyperinflammation, using all existing therapies with
acceptable safety profiles is important to address the immediate need
to reduce mortality.'®

Clinical classification

SARS-Cov-2 infection does not progress similarly in everyone
who comes in contact with it. The interest in the clinical classification
lies in being able propose the most appropriate therapeutic approach for
each patient according to the phase in which they are. According to the
classification proposed by Shi et al.,' there is an initial asymptomatic
incubation period (PHASE 1),% similar to the incubation periods of
SARS and MERS,*" although there is evidence that this period can
have a highly variable period depending on the inoculation dose.?
Of the infected and confirmed cases, between 60-80% have a mild
to moderate symptomatology (PHASE II), characterized by fever,
dry cough, asthenia and myalgias, which is adequately managed on
an outpatient basis with symptomatic treatment. The remaining 20-
40% have a serious clinical course with multiple organ involvement
(PHASE III), predominantly at the respiratory level, needing between
5-8% critical care for respiratory failure and sepsis. With a mortality
rate of 3.6% (95% CI: 3.5 to 3.7) although these mortality rates are
based on the number of confirmed cases of infection, which does not
represent the current mortality rate.”> The WHO has recently reported
that the time between the onset of symptoms and death varies from 2
to 8 weeks.*

The classification proposed by Siddigi & Mehra® also
distinguishes 3 periods. Period I (mild or early infection) ranging
from inoculation to the establishment of the disease characterized by
nonspecific symptoms such as malaise, fever, dry cough, headache,
anosmia or ageusia. At the analytical level, the blood count can
reveal lymphopenia and neutrophilia without other significant
abnormalities. Period II (moderate or with respiratory involvement
without hypoxemia (IIA) or with hypoxemia (IIb)) with establishment
of respiratory disease with worsening of symptoms and appearance
of radiological signs of viral pneumonia (infiltrates or opacities in
characteristically bilateral ground glass) and analytical abnormalities
(exacerbation of lymphocytopenia, moderate elevation of D-dimer
and transaminitis), as well as the onset of elevation of systematic
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markers of inflammation, but not in a extreme way, highlighting
a normal to low procalcitonin. At this stage, most patients with
COVID-19 would need to be hospitalized for observation and
treatment. A relevant clinical aspect in this period is the appearance
of hypoxemia as a marker of the progression of the infection and
the possible need for mechanical ventilation resulting from the
pulmonary inflammation hyperresponse that, if not interrupted,
will lead to Period III (severe or systematic hyperinflammation).
Clinically, in this stage, multiorgan involvement is observed in
many patients with a progressive evolution towards worsening and
hemodynamic instability and sepsis. This period is characterized by
a significant elevation of systemic inflammation markers (IL-2, IL-6,
IL-7 granulocyte colony stimulating factor, macrophage inflammatory
protein la, TNF-a, C-reactive protein (PCR), ferritin and D-dimer).
Ferritin is the key indicator of macrophage activation. D-dimer rises
similarly to antiphospholipid syndrome along with thrombocytopenia
and coagulation disturbances.

Current therapeutic approach

To date, there is no effective antiviral treatment against SARS-
CoV-2. Antiviral drugs and systemic corticosteroids useful in other
viral infections have not been shown to be valid for COVID-19.
Recent studies have revealed attractive therapeutic options, although
they have yet to be confirmed in studies in rigorous preclinical and
clinical models.?® Some authors highlight the use of corticosteroids
at the beginning of the hyperinflammatory response and not in the
early stages, where their early use could provoke viral replication.?”
Remdesivir, a RNA antiviral, has been used to successfully treat the
first case of COVID-19 in the USA.?® Even though it is the most
promising antiviral currently being investigated, its efficacy and
safety are not yet established. The viral load in COVID-19 has been
shown to decrease significantly, in one case, after administration
of Lopinavir/Ritonavir,”” although the efficacy of this drug mixture
is nor definitively established. Several studies have found that
Hydroxychloroquine can inhibit some steps in the replication of
various viruses, with a potent effect on the infection and spread of
other viruses of the coronavirus family.** Hydrochloroquine also has
immunomodulatory effects, suppressing the production and release
of TNF-o and IL-6.3! Currently, the efficacy, dose and safety of
Hydroxychloroquine for the treatment and prevention of COVID-19
are not established, and more data is needed on whether its in-vitro
activity against SARS-CoV-2 corresponds to clinical efficacy. Recent
publications show that the combined use of Hydroxychloroquine and
Azithromycin are more effective in eliminating the virus.*

In the line of suppressing different proinflammatory cytokines,
various quasi-experimental protocols are been initiated at hospital
level to modulate the excessive immune response and thus avoid the
damage produced by the CRS, this phenomenon been responsible for
the fatal outcome in some cases of infection by SARS-CoV-2.

Proposal of clinical classification for the approach with
Acupuncture

Inspired by Siddiqi & Mehra, we propose a 5-stage classification
(Figure 1) to try to identify the different clinical characteristics and
enhance the most appropriate therapeutic approach for each phase.
Acupuncture can be potentially useful in all phases as a complementary
and synergic treatment to try to improve the patient’s global condition,
prevent progression and help during convalescence.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.

DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590

COVID-19 and Acupuncture: is there a new line of therapeutic research?

INITIAL & NON-SEVERE PHASES

Copyright:
©2022 Manrique et al.

LATE & SEVERE PHASES

PHASE O PHASE | PHASE IIA PHASE 1IB PHASE 1l PHASE IV
INOCULATION EARLY INFECTION FULMORARY AFFECTION HYPOXIA HYPERINFLAMMATION RECOVERY
Multisystermic and ex.rapul ary i i
Asymplomalic Mildfunspedfic: Worsening of symptoms SARS Cvlun:(I:: s“ml:mflaf :a;rr[::-::;:: A \:nahﬂl:;lr_\'tewn
g fever - malaise - dry cough respiratory failure - heart fallure 2 |
headache - anosmia - ageusia Shortness of breath sepsis - multiple organ failure Astheni
Hemophegecytic An:;;:
i Lymphohistiocytosls (sHLE): Increased v
Diarrhoea e R
186 & 1M + HYPOXIA PaD2 / Fi02 de <300 mmiig distfl:.;::c'
PCR + .

? NORMAL
—
=

b
.

Fewpior ACEZ

LYMPHOPENIA - NELUTROPHILIA

Viral response phase
INCUBATION 14 days

X-RAY or CT: viral pneumonia. Bilateral leaks or ground glass opacities
Increzsed LYMPHOPENIA - TRANSAMINITIS

ELEVATED INFLAMN
D-DIMER - PROCALCI O

MARKERS
N low-normal

LYMPHOPENIAT halpers,
suppressors and regulators
THROMBOCITOPENIA

Elevated:
D-DIMER

PCR - LDH

Insomnia

Aogeuieyy

53

’ INPATIENT OR
@ SYMPTOMATIC INPATIENT ey l <] HOME
Strengthen Symptomatic: Lung - Intastine Symptematic: Lung Stop progression:
Immune system: Stop progression: Stop progression: Stop progression: Anti-inflammatory Promate
PREYENTION Anti-inflammatary Anti-inflammatory Anti-inflammatory CONTRAINDICATED: recovery
Reduce immunosuppression Reduce immunosuppressicn hemadynamic instanility
83520 0N SI0Y| & 1Mehra’s LUV D-19 phase classitication ™
Figure | Adaptation Siddiqi & Mehra.?®
INITIAL & NON-SEVERE PHASES LATE & SEVERE PHASES
PHASE 0 PHASE | PHASE IIA PHASE 1B PHASE Il PHASE IV
INOCULATION EARLY INFECTION PULMORARY AFFECTION HYPOXIA HYPERINFLAMMATION RECOVERY
ASYMPTOMATIC SYMPTOMATIC INPATIENT Icu Icu INPATIENT OR
HOME
PREVENTION SYMPTOMATIC ANTI-INFLAMMATORY
STRENGTHEN IMMUNE SYSTEM
Needles ins\at’)ility Nee“'esk
P tack Press tacks
Elec|:::csu;:n:ture (e /3 SR lanfutticss fpauIn cht uikie Moxib‘usticn
Moxibustion (*) &) Bilateral AURICULOTHERAPY: SHENMEN + CAVUM SHELL [Lung - Heart] & CYMBA SHELL [Kidney - Small Intestine] ()
ST36* - BL13* ST36 - BL13 - ST40 - GV14 ST36 - BL13
* KI3
Cva LU7 +KI6 - PC6 + SP4 [ ) H BL17 BL20 BL23
CV6 1 ﬂ
cviz LUS - GB34 - LI4 - CV12 - GB40 CHOOSE POINTS BASED ON PATIENT'S hma:‘;:fﬁmse
L|11 - POSITION: PRONE OR SUPINE stools
GV20 U [eva - cve]+
BL23 - CV17-GV20-ST25- LU11 - SP1 insomnia
@ A igh
g GB20-CVi7 [ )y ~ i
= | LU7 ) \_L dry mouth
2| pce A - - LU10 - LI11 - ST44 CV4 - CV6 - SP6 restlessness
3 oliguria
a
- | U4 ST25 - ST37 - SP9 SP6 - KI10 - LR3
] -LR8 - LUB

Figure 2 Acupuncture protocol COVID-19 Carrillo-Martinez.

a. Phase 0: period from inoculation to the development of first
symptoms of disease. There are no symptoms and no viral
detection (negative PCR).

Phase I: period of early infection asymptomatic or with
mild symptoms (fever, cough, headache...). Positive viral
detection (positive PCR). With few analytical alterations and
no radiological signs.

c. Phase II: period that begins with lung involvement (viral
pneumonia), with clinical and radiological worsening.

IIa: analytical, clinical and radiological alterations without

hypoxemia.

IIb: clinical worsening, severe analytical and radiological changes,
appearance of hypoxemia.

Acupuncture protocol COVID-19 Carrillo-Martinez 2020

Phase III: period characterized by an excessive immune response
(cytokine storm) with multi- system involvement in different degrees,
including septic shock.

Phase IV: recovery. As of today, the long-term evolution of people
affected by COVID-19 is still an enigma. Given the predominantly
pulmonary involvement of the acute phase, we can suspect that most
of the sequelae will be at this level. Radiological studies of patients in
remission phase show gradual reabsorption of acute phase lesions on
computed tomography, but cord-like high density shadows indicative
of fibrosis.** Based on epidemiological, immunological and clinical
evidence, it is expected that patients who survive SARS-CoV-2
infection may suffer, as the most serious complication, pulmonary
fibrosis.** There is preclinical evidence that moxibustion has a positive
effect on pulmonary fibrosis comparable to prednisone, attributed to
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the inhibition of transforming growth factor-f (TGF-f) and IFN-y,
measured both at mRNA and proteinlevel.*

Therapeutic approach with acupuncture

The therapeutic approach at the present time is being developed
as the pathophysiology, and clinical characteristics of COVID-19 are
been discovered. It seems reasonable to guide investigation to the
acute phase (non-severe and severe phases) and to the recovery phase.
In these phases it is proposed that the synergistic technical medical
procedure of Acupuncture can add a beneficial effect to conventional
treatment:

The initial / non-severe phases, where viral pathogenicity
predominates (phases 0, I and IIa). Looking for measures that improve
the host’s immune response in order to limit the progress of the disease
to more severe phases.

The late/severe phases, where the immune response and
hyperinflammation (cytokine storm) to limit multi-organ damage.*

The recovery phase, the sequelae of the inflammation will
favour the appearance and progression of pulmonary fibrosis that can
condition the lung capacity and quality of life. The objective is to
limit the extension and progression of fibrosis and promote recovery
of lung function.

Why acupuncture may be of interest as an adjunctive
treatment in COVID-19

Acupuncture is a medical therapeutic procedure widely used both
in the east and western countries for different conditions, mainly
in pain, but also in other non-pain conditions. The mechanisms of
action of Acupuncture have been extensively studied, and it has been
seen that it has a modulating effect at different levels. One of the
most recognized is the immunomodulatory and anti-inflammatory
effect.’’38394 There are recent reviews on how Acupuncture
attenuates the immune response to various conditions, such a surgical
stress on cognitive function, postsurgical ileus,* inflammatory
bowel disease,* allergic rhinitis,* depression,* anxiety,* migraine,*’
spinal cord injury,* knee surgery in the elderly,* sepsis,*® lung injury
secondary to limb reperfusion ischemia,” arthritis,”> rheumatoid
arthritis,™ cerebrovascular disease,**> cognitive decline,*® myocardial
ischemia®” and obesity.**>

Basis for the application of acupuncture in the initial phase
of COVID-19: boosting host immunity Acupuncture has been
extensively studied to understand its mechanisms of action. Far
from traditional concepts, Acupuncture is now known to allow the
restoration of homeostasis by the regulation it exerts between the
autonomic nervous system, innate immunity and other systems.*’ The
autonomic nervous system is considered one of the most important
mediators of acupuncture stimulation, since it can interconnect
peripheral somatosensory stimulus with responses of different organs
through networks of the central nervous system. The vagus nerve,
which regulates the function of different organs, has been the most
studied target of the possible effects of Acupuncture.®' Vagus nerve
stimulation by Acupuncture is known to have three major pathways
with strong anti-inflammatory effects: the hypothalamic-pituitary-
adrenal axis, the cholinergic anti-inflammatory pathway, and the
sympathetic-splenic-anti-inflammatory pathway.®

Reviewing the literature, we can find many articles that show the
action of Acupuncture and the modulation of the immune system. The
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abbreviation of each Acupuncture point is broken down in the final
annex:

a. In 31 patients with Takayasu Arteritis, the abnormally low
levels of CD3+, Cd4+ and CD8+ T cells found in some of the
patients was significantly normalized after a treatment with
Acupuncture stimulating the following points: ST9, HT1, LUS,
GB1 y 20, BL13, 15 y 17, with moxibustion on LU9, BL13,
15y17.%

b. INananimal model of asthma, it is observed that a Acupuncture
treatment every other 48 hours (GV14, BL12 and BL13)
increases the number of CD4+INF-y y CD4+ Foxp3+ T cells
in lung tissue, while reducing the number of CD4+ Il-17a+ T
cells. In this study it is suggested that the effect of Acupuncture
in the animal model of asthma is based on the regulation of the
balance of CD4 T cell subtypes.*

c. In a preclinical study on the regulation of lymphocytes during
the postoperative period with electroacupuncture (EA) session
before and after surgery at acupoint ST36, an earlier recovery
of CD3+ and CD4+ T cells levels is achieved. Concluding that
EA relieves immune suppression and promotes recovery of
cellular immunity function.®

d. In a group of male patients with COPD, a disease that is
immunologically characterized by a decrease in the number
of CD4+ T cells and a decrease in the CD4+/CD8+ ratio, the
effect of laser Acupuncture compared to stimulation with
respiratory physiotherapy was analysed. Stimulation of the
following points, LI4, LI11, KI27, LU7 three times a week
for two months, showed a significant increase in CD4+ T cells
and CD4+/CD8+ ratios in both groups, but higher in the laser
Acupuncture group.*®

e. In an animal model of bone cancer, EA at ST36 and BL60
every 48 hours for a total of § sessions manages to relieve pain,
although to a lesser degree than morphine, but manages to
increase CD3+, CD4+and CD8+ T cells subtypes. This response
being blocked by naloxone, suggesting that the mechanism is
related to the endogenous opioid mediated pathway.®’

f. IN a group of healthy rats, applying daily EA for 14 days the
number of CD4+ T cells increased significantly compared to
sham and control groups. Indicating that EA at ST36 enhances
immune function via the differentiation and activation of
splanchnic T cells.®

g. Although this is an old study (1994), it is interesting because it
shows that Acupuncture treatment at ST36, LI11 and CV6 for
10 days in cancer patients manages to significantly increase the
activity of NK T cells and IL-2. Suggesting that Acupuncture
may enhance the function of cellular immunity in cancer
patients.®’

h. In a randomized group of children with cerebral palsy,
moxibustion is performed at acupoints CV4, BL23 and ST36
daily for 1 month, resulting in an increase in CD3+, CD4+ T
cells, CD4+/CD8+ ratio and serum immunoglobulin levels
(IgG, IgA) (p<0.01, p<0.05). With a significantly lower disease
index at follow up at 6 and 12 months (p<0.05).”

We can summarize the action of the most frequently studied
acupoints in the modulation of the immune system to justify their use
in the initial phase or COVID-19 (Table 1).

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.

DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://medcraveonline.com/IJCAM/IJCAM-15-00590A.pdf

COVID-19 and Acupuncture: is there a new line of therapeutic research?

Table | Acupuncture and immunity
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Other:STY9,HTI,
LU5, GBI, GB20,

BLI2
Acupuncture g3 |11} cve cv4 BL23 BL60 K27 LU7 L4 BLI3 DHISBLI7 Study Model
and Immunity GVli4 Moxibustion: LU9,
BLI3,BLI5 and
BLI7
1IL-2 Human®9
T IFN-y Animal64
1 NK Human®9
Human63,70
1 T cell CD3+ Animal65,67
Human63,66,70
1 T cell CD4+ Animal64, 65,67,68
1 CD4+/CD8+ Human66.70
1 1gG, IgM, and IgA Human?0

Bases for the application of acupuncture in the late
phases of COVID-19: anti-inflammatory action to
control the “cytokine storm”

Sepsis is a clinical syndrome characterized by a generalized
inflammatory response similar to what occurs in COVID-19. The
etiology is multiple, although the course of all patients and the
systemic pathophysiological changes are similar among them. In this
sense, we find multiple studies that evaluate the effects of Acupuncture
in animal models of sepsis. These studies induce sepsis by injection
of lipopolysaccharide (LPS) or D-galactosamine, or by ligation and
posterior cecum perforation (CLP). A systematic review of these
pooled studies on the effect of Acupuncture on ST36 has recently been
published (Lai, F et al’"). They find and analyse 54 studies publishes
between 2006 and 2018 (31% in the last Syears). Most of these studies
use EA, although also Manual Acupuncture (MA), at different points:
ST36, PC6, BL13 and LI4. The results show that Acupuncture has a
beneficial effect in the evolution of sepsis and manages to reduce the
degree of injury on different target organs, such as lung,”” kidney’”
brain’®"""® digestive tract,”% liver,’! cardiovascular system® and with
positive data o survival.®

These effects are justified by modulating the immune response,
reducing proinflammatory cytokine levels (TNF-a, IL-6, IL-
15),% increased anti-inflammatory cytokines (IL-10),% decreased
oxidation,**#” microcirculation improvement.®

The most likely mechanisms to achieve these effects are through
the cholinergic anti-inflammatory pathway,*? with its effect on
macrophages, inhibiting the release of pro-inflammatory cytokines,
without ruling out other routes such as dopaminergic,”*> Nrf2/ACE,*
ERK1/2, heme-oxygenase-1 (HO-1) pathway,**** stimulation of the
mitogen-activated protein kinase p38 (p38MAPK),”*?7 inhibition of
the expression of group of high mobility proteins B1 (HMGBI1) that
promotes the expression of ghrelin.”®

Many of these results are observed in studies that initiate
Acupuncture before the onset of septic symptoms. Some authors
consider that once the excessive immune response in initiated, it
may be more difficult to control the immunological alterations and
clinical presentation. Having therefore relevance when considering
the application of Acupuncture in the initial phase of the disease to limit
the progression of COVID-19 to severe stages.

Some of the studies in animal models published in the medical
literature are:

a. One of'the first references we found regarding the effectiveness
of Acupuncture in sepsis is a study in an animal model of
sepsis induced by CLP. Noting that the Acupuncture protocol
increased survival and reversed defective migration of
neutrophils into the peritoneal cavity.”

b. In another animal model of pharmacological (LPS) sepsis, it
was observed how EA at PC6 manages to reduce plasma levels
of nitrous oxide and TNF-a, in addition to stabilizing blood
pressure. '

c. Intwo studies carried out in the same LPS sepsis model, it was
observed how Acupuncture stimulation of ST36 significantly
mitigated the degree of acute lung injury, iNOS lung expression
and pulmonary nitric oxide biosynthesis. The same group
carried out a similar study determining that Acupuncture pre-
treatment at ST36 protected the kidneys in the same way, but
did not benefit the liver.!*!

d. IN acomplex preclinical study with CLP induced sepsis, it was
observed how ES at ST36 significantly alleviates edema and
insult to the intestinal mucosa, with significantly higher activity
of jejunal blood flow and diamine oxidase, with lower levels of
xanthine oxidase, malondialdehyde (MDA) and water content.
It is suggested that the cholinergic anti- inflammatory pathway
is one of the main mechanisms of this protective intestinal
effect of EA on ST36.!?

e. Ina study carried out by the same group, using the same sepsis
model and EA at ST36, it was observed that the hepatic blood
flow was significantly higher compared to all controls (sham
EA, vagotomy and vagotomy + ES). Liver levels of MDA,
xanthine oxidase, ALT and water content were significantly
better than controls. The authors conclude that EA at ST36
promotes blood flow, inhibits lipid peroxidation and relieves
edema at liver level in animal model of sepsis.!”® In other
words, they found the same results that they saw in the jejunum,
but also in the liver, that were not seen previously (Huang CL
etal, 2007).

f. In an animal model study or LPS induced sepsis, it was
observed that auricular- EA managed to significantly reduce
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levels of TNF-a and IL-6, and the pulmonary expression of p65
NF-«f by cholinergic anti-inflammatory mechanisms.'%*

It is found in the same sepsis model, but using EA at PC6, an
attenuation of the elevation of hepatic biochemical parameters
and the infiltration of neutrophils, but without seeing changes
in blood pressure nor tachycardia nor plasma levels of nitric
oxide.'®®

In a treatment with EA at ST36 and PC6 prior to the induction
of sepsis by LPS compared to sham EA, significant differences
were observed in favour of real EA with decreased TNF-a,
IL-1p, increase levels of IL-10 and decreased iNOS and
NF-xf; as well as a significant decrease in BUN, Cr and
renal histopathological score. The authors conclude that pre-
treatment with EA at ST36 and PC6 attenuate the inflammatory
response induced by LPS and mitigate kidney injury.'*

The detailed study on the same model observed that pre-
treatment with EA at LI4 significantly improves survival and
attenuates pro-inflammatory cytokines (TNF-a, IL-6, IL-15),
the effect is more powerful than PC6 stimulation, and that
electrostimulation on non-acupoints is not effective at all. This
effect is considered to be produced by the cholinergic anti-
inflammatory pathway that activates macrophage nicotinic
receptors by inhibiting the release of pro- inflammatory.'”’

Other studies have shown mechanisms of action of the positive
effect of EA in sepsis, this the study in rabbits shows that EA
(ST36 and BL13) during 5 days prior to the induction of sepsis
attenuate lung injury due to increase HO-1 expression.'®

In a model of CLP sepsis in rats, it is observed that EA at ST36
manages to significantly reduce pro-inflammatory cytokines in
brain tissue.'”

In Torres-Rosas'’ study in mice, it also demonstrated how
EA at ST36 manages to reduce, in a model of LPS induced
sepsis, all levels of cytokine analysed, including TNF-a, IL-
6, IFN-y and chemotactic protein of monocytes-1, proposing
that the pathway is mediates by dopamine. Similar results were
published by Chavan, SS.'!

. Anincrease in oxidative stress is also observed in sepsis, partly
being responsible for the damage at different tissue levels,
specially the lungs. The study in rabbits by Yu, JB et al''?
demonstrated how EA (ST36 and BL13) significantly mitigates
LPS induced septic shock, increasing the activity of antioxidant
enzymes and reducing the level of pro-inflammatory cytokines
by activating the Nrf2/ACE pathway.

Similarly, the same group published similar results in the
following study by Zhang Y et al,'”® but studying other probable
routes of action of EA (E36 and BL13). Aiming for the role of
extracellular signal regulation kinases 1/2 (ERK1/2) That
potentiates HO-1. Achieving that treatment with EA showed
only a sight degree of lung injury compared to the groups
without EA or with sham EA, and decreasing TNF-a, MDA
and increasing SOD.

The study by Wu, J etal.'* concludes that EA at ST36 can inhibit
the expression of HMGBI in the jejunum and promote the
expression of ghrelin that would justify its anti-inflammatory
action.

The digestive tract plays a major role in the development of
multiorgan failure in sepsis, which is why Zhu, MF et al.''s
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carried out a study in an animal model of sepsis induced by
CLP. They observed that EA pre-treatment at ST36 reduces
intestinal injury and increased permeability and has a protective
effect on the immunological barrier of the intestinal mucosa.
Significantly increasing the percentages of CD3+, y/d, y
CD4+T cells and the ratios of CD4+/CD8+ T cells.

AA pre-treatment of EA (ST36 and GV20) in an animal model
of sepsis shows an improvement in survival, attenuates edema
and brain injury, neuronal apoptosis and cognitive dysfunction.
It decreases TNF-a, IL-6, MDA and increases the activity of
SOD and catalase in serum and hippocampus. Inhibiting the
expression of TLR-4, NF-xB.!'¢

Human studies have also shown the effectiveness of Acupuncture
in the management ofsepsis:

T.

The randomized study of 50 patients with sepsis (26 EA and
24 controls), to whom EA was applied for 3 days, shows a
significant reduction in the EA (ST36, ST25, ST37, and ST39)
groups of the ratio of lactulose/mannitol excretion in urine and
D-lactic acid in serum. The time to restart feeding was also
significantly reduced, with a total effectiveness rate of 80.8%
in the intervention group compared to 54.2% in the control
group (p<0.05). Conventional treatment combined with EA can
improve intestinal permeability in patients with sepsis.'"”

In a group of 90 septic patients, they were divided into 3 groups
(control, Subcutaneous thymosin and Acupuncture at ST36,
GB34, PC6 and CV4 in 6 sessions in 6 days). CD3+, CD4+,
CD8+, IgG, IgA and IgM were significantly increased in the
thymosin and Acupuncture groups versus control (p<0.01).
ICU stay, hospital readmission rate, and 28-day mortality were
significantly lower in these same groups.''®

In the prospective randomized study by Yang G et al'”” a total
of 58 septic patients using EA (ST36 and CV4). No significant
differences in mortality were observed between both groups
(17.2% in EA vs. 31% in control). However, a significant
difference (p<0.01) in APACHE-II score in favor of EA is
observed after treatment. Levels of CD3+, CD4+, CD8+ T
cells and CD4+/CD8+ ratio were significantly higher in the
EA group. Human leukocyte antigen (HLA)-DR monocyte
expression was significantly increased in the EA group,
suggesting that the positive effect on sepsis is mediated by
regulation of the immune system.

To evaluate the effect on inflammatory rates of gastrointestinal
septic dysfunction of EA (ExB2) in total 10 sessions in 10
days. A comparative study was conducted in 118 septic
patients, showing from the 6! day a significant reduction in
gastrointestinal dysfunction score and inflammation indices
(hs-PCR, procalcitonin) in the EA group, in addition to a
total effectiveness index of 91.5% (EA) vs. 76.3% (control)
(p<0.05).'2

IN a study of 82 septic patients undergoing EA (two daily
sessions) treatment for 5 days, significant lower levels of
TNF-0, IL-1§ in the group that received EA were observed
compared to controls that only received conventional intensive
treatment.'?!

In a prospective study of 44 patients who underwent craniotomy
for different reasons, they were assigned either to 6 Acupuncture
sessions in the 8 days after surgery or a control group without
EA. Significantly lower levels of IL-1§ and TNF-a, were
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observed, with no episodes of fever of unknown origin being
observed in the Acupuncture group, while it was present in
27% of controls.'*

Table 2 Acupuncture and sepsis
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We can summarize the action of the most studied acupoints in
sepsis that would justify their use in late stages of COVID-19 in Table
2.

ST25 -~ .
Acupuncture and Sepsis PC6 ST36 LIII LI4 BLI3 GV20 ST37 GB34 cv4 Nl ~Auricular g 40 o odel
ST39 EXB2 Acupuncture
| plasmatic nitrous oxide Animall00, 107,
Animal 100, 105, 107, 108,
| TNF-a 110,111,112, 114,117
Human!22,123
| NF-xf8 Animal 105,117
Animal 105,107,108,
Li-e 110,111,112,117
Animal 107,108,
LIL-18 Human!22,123
LIFN-y Animall 11,112
1IL-10 Animal 07
HMGBI inhibition Animal 09,115
Antioxidant effect Animall 14,117
1 CD3+T cell Animal! 16 i man!19,120
Animall 16
1 CD4+T cell Human! 19,120
1 CD4+/CD8+ Animal! 16 j,manl19,120
1 1gG, IgM and IgA Human! 19
Blood pressure Animal 00,

Decrease Acute
Lung Injury

Nephroprotection
Hepatoprotection
Brain protection

Intestinal edema
improvement

Survival Increase

Cholinergic pathway

| proinflammatory cytokines
in CNS

Dopaminergic pathway

| lactulose /mannitol
excretion

| refeeding time

| ICU stay

Animal72,73,102, 105, 113

Animal74, 75,102, 107,
Animal81,104, 106
Animal76,77,78,110, 117

Animal79, 80, 103, 115,116
Human! 18, 121

Animal83, 99, 108,
Human

Animal99, 106
Animall 10

Animal?1,92, 109, 110

Human! 18
Human! 18
Human! 19

a: pinna Shell points that stimulate the vagus nerve and the cholinergic anti-inflammatory pathway

Bases for the application of acupuncture in the recovery phase:
effect on the formation of fibrosis: There are different studies
at different tissue levels that show how Acupuncture prevents the
formation of fibrotic tissue:

IN a spontanecous hypertension model in rats comparing EA
with losartan, it is observed that EA at BL17 and/or BL23 manages
to control blood pressure, expression levels of tissue inhibitory

metalloproteinases (TIMP-1), plasminogen activated inhibitor-1 (PAI-
1) and muscle actinlysa-o (a-SMA), as well as the histopathological
changes observed at kidney level after staining with hematoxylin/
eosin in a similar way as losartan.'?

The therapeutic effect of EA on bruised skeletal muscle has been
confirmed in various clinical studies. In this publication, it is observed
how EA at ST36 helps the regeneration of bruised skeletal muscle,
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relieving fibrosis and increasing the size of the regenerated myofibrils.
EA increased the number of M2 macrophages and decreased those of
M1, as well as decreases the levels of IFN-y and increases levels of
IFN-a, IL-4, IL-13 that contribute to the regeneration of injured tissue
and the less formation of fibrosis.'?*

The effects of Acupuncture on renal interstitial fibrosis were studied
in an animal model of chronic renal failure. The results show that,
Acupuncture stimulation on BL23, BL20 and GV4, reduces levels of
TNF-a, ILK, TGF-g, IL-8, IL-15, Smad and iNOS expression, acting
on the TGF-A/Smad pathway.'?

In an animal model of muscle injury, it is observed how EA at BL40
reduces the degree of muscle fibrosis and promotes tissue regeneration
in the initial phase, this effect being associated with the regulation of
the expression of collagen I proteins and metalloproteins matrix 2.2

The anti-inflammatory effects of EA at ST36 allows, in addition
to reducing the local post-surgical inflammatory response (decreases
TNF-a), attenuate angiogenesis (decreases vascular endothelial
growth factor (VEGF)) and alleviates the formation of adhesions in
part by cholinergic anti-inflammatory mechanisms.'?’

Creating a cervical intervertebral disc lesion in rats, it was
seen that EA at BV14 inhibits cellular apoptosis of fibrous ring by
suppression of TNF-a, TNF receptor 1 and caspase-8 positive cells
and the expression of integrin 1 and Akt mRNA.'2

In an animal model of muscular injury, EA at ST36 and trigger
points, achieves significantly higher levels of serum activity of total
SOD and total antioxidant capacity, and lower levels of MDA. In
the EA group, the diameter of the myofibrils was uniform with a
regular arrangement. EA significantly decreased fibrosis formation.
The mechanisms are attributed to the improvement of blood flow and
antioxidant capacity.'®

These studies show how Acupuncture reduces fibrosis formation in
different organs that are undergoing a period of high inflammation and
oxidation. Modulation of the immune system has been considered the
key step in the therapeutic effect of Acupuncture and Moxibustion.!'*
EA can inhibit the induction and transmission of pain signals and
consequently, through its antinociceptive and anti-inflammatory
effects, rebalance neuro-immune-endocrine interactions.'?!

The studies previously analysed show the beneficial effect of
Acupuncture on the immune system. In the health of non-serious
disease situations, it boosts immunity, while in chronic and acute
disease, when there is a situation of hyperinflammation, it manages to
“appease” this excessive and negative immune response in different
organs and for the whole individual. We therefore have studies on the
biological plausibility of Acupuncture in inflammation.

Proposed protocol of intervention with Acupuncture
for COVID-19

The studies analysed show the beneficial effect of Acupuncture
on the immune system. In light of the data, it would be interesting to
assess and include Acupuncture as a complementary treatment for the
management of patients with COVID-19 to try to prevent or contain
the poor evolution related to an uncontrolled immune response and
a state of hyperinflammation. These are the fields in which most
preclinical and clinical research has been carried out in the last 20
years in the field of Acupuncture.

There is not yet any study that analyses the effect of Acupuncture
in patients with COVID-19, nor do they exist for almost all treatments
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that are been empirically used at the moment. They are underway,
according to clinical evidence and from the urgency that these pandemic
warrants. From China, favourable data on the use of traditional Chines
medicine, mainly phytotherapy, has been published, although data on
the use of Acupuncture is still lacking, some recommended protocols
for different stages of the disease have transcended,'* that more or
less coincide with the acupoints used in the studies analysed above.

Following the guidelines proposed by the paper of Sun y Zhou,'*
the experience of the Chinese health authorities and, taking into
account the published medical literature, we propose the following
Acupuncture protocol as a synergistic and complementary treatment
in COIVD-19. We would like to include, in Phase 0, a simple protocol
for the prevention or strengthening of the immune system that could
also be applied to health care professionals who are in the front line
of serving COVID- 19 patients with a high risk of becoming infected.
We propose daily puncture with needle insertion time of 30 minutes.

Phase 0: period from inoculation to the development of first symptoms
of disease. Everyone with potential, recognized and non-symptomatic
epidemiological contact could be included. In this phase we could
include uninfected health professionals, to strengthen their immune
response globally.

Suggested acupoints: acupoints can be needled, leave continuous
stimulation with press tack needles and/or use moxibustion. EA
can also be used at low frequency (2-3Hz) if there is no medical
contraindication:

I. ST36, CV4, CV6, CV12, LI11, GB20, BLI13 y BL23:
moxibustion can apply.

II. LU7, PC6, LI4: not recommended press tack needles on
healthcare personnel, due to their need to continuously wash
hands with soap and water or hydroalcoholic solution.

Phase I: period of early infection, asymptomatic or with mild
symptoms: fever, cough, headache, myalgia and arthralgia.

Suggested acupoints: acupoints can be needled, continuous
stimulation with press tacks, moxibustion is not recommended:

1I. ST36,BL13, ST40 and GV14
IV. LU7+KI6, TES + GB41, PC6 + SP4
V. LUS5, GB34, LI4, CV12 and GB40
Prevalence of respiratory symptoms: cough and / or odynophagia.
VI. VB20y VC17

Prevalence of digestive symptoms: abdominal pain, bloating,
nauseas, vomiting, or diarrhoea.

VII. ST25,ST37y SP9

Phase II: period with lung involvement (viral pneumonia), with
clinical and radiological worsening.

Suggested acupoints: acupoints can be needled, continuous
stimulation with presstack, moxibustion is not recommended.

VIII. ST36,BL13,ST40y GV14
IX. LU7+KI6, PC6 + SP4
X. LUS, LU11, SP1, GB34, LI4, CV12 and GB40

XI. CV17,GV20, ST25, LU11 and SP1
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Ia (without hypoxemia) add: TES + GB41
IIb (hypoxemia) add: LU10, LI11 y ST44

Phase III: period characterized by an excessive immune response,
hyperinflammation (cytokine storm), with multi-system involvement
including septic shock. Only recommended stimulation with
needle. Do not use moxibustion. Acupuncture is contraindicated in
hemodynamic instability.

Suggested acupoints: in this phase, some patients may be placed in
a prone position to promote ventilation. The appropriate acupoints
should be chosen depending on the position of the patient.

ST36, BL13, ST40 and GV14
CV17, GV20 and ST25
XIV. CV4,CV6 and SP6

XII.
XIII.

Phase IV: recovery.

Suggested acupoints: aimed at promoting the recovery of the patient
during convalescence ST36 and BL13.

ST36 and BL13
KI3, BL17, BL20 and BL23

If the patient presents: nausea, bloating and loose stools.
CV4 and CV6: moxibustion can apply

If the patient presents: insomnia, night sweats, flushing, dry mouth,
restlessness, dizziness, muscle weakness or oliguria.

SP6, K110, LI3, LIS y LU6

In all phases of active infection, it is recommended to add bilateral
auriculotherapy by puncturing, with continuous stimulation (press
tack needles), sedation and analgesic points such as shenmen, and
points in the shell area related to vagus nerve stimulation. In the area
of the cymba shell, the kidney and small intestine points, and in the
area of the shell cavum, the lung and heart points.

Continuous stimulation points (press tack needles) should always
be changed no later than 72 hours after puncturing under strict aseptic
conditions, like all Acupuncture needles.

Acupuncture in children with COVID-19

In children, the infection is usually milder, but in some cases, it can
be complicated and require hospital admission or even intensive care.
In children under 7years of age, it is recommended to use press tack
needles to stimulate the proposed acupoints described above, leaving
them inserted up to 72hours, and following replacement. To improve
tolerance to treatment, points can be placed unilaterally to try to
reduce the number of points and increase tolerance to Acupuncture. IN
collaborative children over 7 years old, it can be considered to use
acupuncture needles and / or press tack needles.

Conclusions

The data and therapeutic protocols of COVID-19 are constantly
evolving. The severity of the disease requires rapid interventions. It
is a highly transmissible pandemic with a considerable mortality rate
in some age groups, and its fatal evolution is related to an excessive
immune response and a state of hyperinflammation. Acupuncture
has known mechanisms of action extensively studies in the field of
immunomodulation and anti-inflammatory effect in various clinical
presentations, including sepsis.
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The COVID-19 health emergency has put our health systems, our
economy and our lifestyle in check. It has forced us to react urgently,
applying empiricism of known drugs (such as hydroxychloroquine
and azithromycin), of off-label drug trials or other non-patentable
substances, such as vitamin C or B3. We are doomed to put aside strict
clinical trials to try to save lives, with all the knowledge we have,
within acceptable margin of safety and efficacy and a low risk/benefit
ratio, in this scenario ofuncertainty.

Acupuncture is an old acquaintance, non-patentable, cheap
medical procedure, very safe in expert hands and that in light of the
reviewed publications, can offer a potential benefit that deserves to
be evaluated in patients, designing a single center or multicenter study
that combines efforts, from all possible medical approaches, to deal
with COVID-19.

Acknowledgment

None.

Conflicts of interest

The authors are professionally engaged in Medical Acupuncture.

Funding

None.

Endnotes

1. YinY, Wunderink RG. MERS, SARS and other coronaviruses as causes
of pneumonia. Respirology. 2018;23(2):130-137.

2. Gorbalenya AE, Baker SC, Baric RS, et al. Severe acute respiratory
syndrome-related coronavirus: the species and its viruses—a statement
of the Coronavirus Study Group. bioRxiv. 2020.

3. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wauhan, China: a descriptive study. Lancet. 2020;395(10223):507-513.

4. WHO. Coronavirus disease (COVID—-2019) situation reports. 2020

5. Guo YR, Cao QD, Hong ZS, et al. The origin, transmission and clinical
therapies on coronavirus disease 2019 (COVID-19) outbreak—an update
on the status. Mil Med Res. 2020;7(1):11.

6. Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan,
China, of novel coronavirus—infected pneumonia. N Engl J Med.
2020;382:1199-1207

7. Blackwell JM, Jamieson SE, Burgner D. HLA and infectious diseases.
Clin Microbiol Rev. 2009;22(2):370-385.

8. Vardavas CI, Nikitara K. COVID—-19 and smoking: A systematic review
of the evidence. Tobacco Induced Diseases. 2020.18(3):20

9. Hung LS. The SARS epidemic in Hong Kong: what lessons have we
learned? J R Soc Med. 2003;96(8):374-378.

10. Chen N, Zhou M, et at. Epidemiological and clinical characteristics
of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet. 2020;395(10223):507-513.

11. Shi'Y, Wang Y, Shao C, et al. COVID-19 infection: the perspectives on
immune responses. Cell Death Differ. 2020;27(5):1451-1454.

12. Qin C, Zhou L, Hu Z, et al. Dysregulation of immune response in patients
with COVID-19 in Wuhan, China. Clin Infect Dis. 2020;71(15):762—
768.

13. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497—
506.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.

DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://pubmed.ncbi.nlm.nih.gov/29052924/
https://pubmed.ncbi.nlm.nih.gov/29052924/
https://www.biorxiv.org/content/10.1101/2020.02.07.937862v1
https://www.biorxiv.org/content/10.1101/2020.02.07.937862v1
https://www.biorxiv.org/content/10.1101/2020.02.07.937862v1
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32169119/
https://pubmed.ncbi.nlm.nih.gov/32169119/
https://pubmed.ncbi.nlm.nih.gov/32169119/
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://pubmed.ncbi.nlm.nih.gov/19366919/
https://pubmed.ncbi.nlm.nih.gov/19366919/
http://www.tobaccoinduceddiseases.org/COVID-19-and-smoking-A-systematic-review-of-the-evidence,119324,0,2.html
http://www.tobaccoinduceddiseases.org/COVID-19-and-smoking-A-systematic-review-of-the-evidence,119324,0,2.html
https://pubmed.ncbi.nlm.nih.gov/12893851/
https://pubmed.ncbi.nlm.nih.gov/12893851/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32205856/
https://pubmed.ncbi.nlm.nih.gov/32205856/
https://pubmed.ncbi.nlm.nih.gov/32161940/
https://pubmed.ncbi.nlm.nih.gov/32161940/
https://pubmed.ncbi.nlm.nih.gov/32161940/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/

COVID-19 and Acupuncture: is there a new line of therapeutic research?

14.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Karakike E, Giamarellos—Bourboulis EJ. Macrophage activation—like
syndrome: a distinct entity leading to early death in sepsis. Frontiers in
immunology. 2019;10.

. Ruan Q, Yang K, Wang W, et al. Clinical predictors of mortality due to

COVID-19 based on an analysis of data of 150 patients from Wuhan,
China. Intensive Care Med. 2020;46(5):846-848-

. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of

adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort
study. Lancet. 2020;395(10229):1054-1062.

. Shimabukuro—Vornhagen A, Gdodel P, Subklewe M, et al. Cytokine

release syndrome. J Immunother Cancer. 2018;6(1):56.

. Mehta P, McAuley DF, Brown M, et al. COVID-19: consider

cytokine  storm  syndromes — and Lancet.

2020;395(10229):1033-1034.

IMmMunosuppression.

. Shi'Y, Wang Y, Shao C. et al. COVID-19 infection: the perspectives on

immune responses. Cell Death Diffe. 2020;27(5):1451-1454.

Lauer SA, Grantz KH, Bi Q, et al. The incubation period of coronavirus
disease 2019 (COVID-19) from publicly reported confirmed cases:
estimation and application. Ann Intern Med. 2020;172(9):577-582.

Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019 novel
coronavirus (COVID- 19) infections among travellers from Wuhan,
China, 20-28 January 2020. Euro Surveill. 2020;25(5):2000062.

Leung C. The difference in the incubation period of 2019 novel
coronavirus (SARS-CoV-2) infection between travelers to Hubei and
non—travelers: The need of a longer quarantine period. Infect Control
Hosp Epidemiol. 2020;41(5):594-596.

Baud D, Qi X, Nielsen—Saines K, et al. Real estimates of mortality
following COVID-19 infection. Lancet Infect Dis. 2020;20(7):773.

World Health Organization. Report of the WHO—-China Joint Mission
on Coronavirus Disease 2019 (COVID- 19). Geneva: World Health
Organization; 2020.

Siddigi HK, Mehra MR. COVID-19 Illness in Native and
Immunosuppressed States: A Clinical— Therapeutic Staging Proposal. J
Heart Lung Transplant. 2020;39(5):405-407.

Li H, Zhou Y, Zhang M, et al. Updated approaches against SARS—-CoV—
2. Antimicrob Agents Chemother. 2020;64(6):¢00483-20

Russell CD, Millar JE, Baillie JK. Clinical evidence does not
support corticosteroid treatment for 2019-nCoV lung injury. Lancet.
2020;395(10223):473-475.

Wang M, Cao R, Zhang L, et al. Remdesivir and chloroquine effectively
inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro.
Cell Res. 2020;30(3):269-271.

Lim J, Jeon S, Shin H, et al. Case of the Index Patient Who Caused
Tertiary Transmission of COVID-19 Infection in Korea: the Application
of Lopinavir/Ritonavir for the Treatment of COVID-19 Infected
Pneumonia Monitored by Quantitative RT-PCR. J Korean Med Sci.
2020;35(6):e79.

Vincent MJ, Bergeron E, Benjannet S, et al. Chloroquine is a potent
inhibitor of SARS coronavirus infection and spread. Virol J. 2005;2:69.

Devaux CA, Rolain JM, Colson P, et al. New insights on the antiviral
effects of chloroquine against coronavirus: what to expect for
COVID-19? Int J Antimicrob Agents. 2020;55(5):105938.

Gautret P, Lagier JC, Parola P, etal. Hydroxychloroquine and azithromycin
as a treatment of COVID-19: results of an open—label non-randomized
clinical trial. Int J Antimicrob Agents. 2020 Jul;56(1):105949.

Li M, Lei P, Zeng B, et al. Coronavirus Disease (COVID-19): Spectrum
of CT Findings and Temporal Progression of the Disease. Acad Radio.
2020;27(5):603-608.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Copyright:
©2022 Manrique et al. 0

Wang J, Wang BJ, Yang JC, et al. Advances in the research of mechanism
of pulmonary fibrosis induced by Corona Virus Disease 2019 and the
corresponding therapeutic measures. Zhonghua Shao Shang Za Zhi.
2020;36(8):691-697.

Cheng L, Li R, Zhou M, et al. Moxibustion has a positive effect
on pulmonary fibrosis: an alternative approach. African Journal of
Traditional, Complementary and Alternative Medicines.2017;14(2):125—
129.

LiH, Zhou 'Y, Zhang M, et al. Updated approaches against SARS— CoV—
2. Antimicrob Agents Chemother. 2020;64(6):¢00483-20.

Zhang R, Lao L, Ren K, et al. Mechanisms of acupuncture—
electroacupuncture on persistent pain. Anesthesiology.2014;120(2):482—
503.

LiY, WuF, Cheng K, et al. Mechanisms of acupuncture for inflammatory
pain. Zhen Ci Yan Jiu. 2018;43(8):467—475.

Park JY, Namgung U. Electroacupuncture therapy in inflammation
regulation: current perspectives. J Inflamm Res. 2018;11:227-237.

Kim S, Zhang X, O’Buckley SC, et al. Acupuncture Resolves Persistent
Pain and Neuroinflammation in a Mouse Model of Chronic Overlapping
Pain Conditions. J Pain. 2018;19(12):1384.e1-1384.¢14.

Yuen—Shan H, Zhao FY, Yeung WF, et al. Application of Acupuncture
to Attenuate Immune Responses and Oxidative Stress in Postoperative
Cognitive Dysfunction: What Do We Know So Far? Oxidative Medicine
and Cellular Longevity. 2020;(2020).

Na-Na Y, Ye Y, Tian ZX, et al. Effects of electroacupuncture on the
intestinal motility and local inflammation are modulated by acupoint
selection and stimulation frequency in postoperative ileus mice.
Neurogastroenterol Motil. 2020;32(5):¢13808.

WuYY, Ming MJ, Yin SJ, et al. Acupuncture reduce colonic inflammation
by suppressing oxidative stress and endoplasmic reticulum stress in rats
with ulcerative colitis. Zhen Ci Yan Jiu. 2020;45(1):8—13.

Tu W, Chen X, Wu Q, et al. Acupoint application inhibits nerve growth
factor and attenuates allergic inflammation in allergic rhinitis model rats.
J Inflamm (Lond). 2020;17:4

Chun—Hong L, Yang MH, Zhang GZ, et al. Neural networks and the anti—
inflammatory effect of transcutaneous auricular vagus nerve stimulation
in depression. J Neuroinflammation. 2020;17(1):54.

Du J, Fang J, Xu Z, ¢t a]. “Electroacupuncture suppresses the pain
and pain-related anxiety of chronic inflammation in rats by increasing
the expression of the NPS/NPSR system in the ACC. Brain Res.
2020;1733:146719.

Zhao L, Liu L, Xu X, et al. Electroacupuncture Inhibits Hyperalgesia by
Alleviating Inflammatory Factors in a Rat Model of Migraine. J Pain
Res. 2020;13:75-86.

Dai N, Huang SQ, Tang CL, ¢t al. Electroacupuncture improves
locomotor function by regulating expression of inflammation and
oxidative stress—related proteins in mice with spinal cord injury. Zhen Ci
Yan Jiu. 2019;44(11):781-786.

Chi YL, Zhang WL, Yang F. Transcutaneous Electrical Acupoint
Stimulation for Improving Postoperative Recovery, Reducing Stress and
Inflammatory Responses in Elderly Patient Undergoing Knee Surgery.
Am J Chin Med. 2019;47(7):1445-1458.

Li HF, Hu GQ, Liu WW, et al. Clinical observation on the inflammatory
indexes in septic gastrointestinal dysfunction treated with acupuncture at
Jiaji (EX-B 2). Zhongguo Zhen Jiu. 2019;39(10):1055-1058.

Gong LR, Kan YX, Lian Y, et al. Electroacupuncture Attenuates Limb
Ischemia—Reperfusion—Induced Lung Injury Via p38 Mitogen—Activated
Protein Kinase—Nuclear Factor Erythroid—2—Related Factor-2/Heme
Oxygenase Pathway. J Surg Res. 2020,246:170—-181.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.
DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/full
https://pubmed.ncbi.nlm.nih.gov/32125452/
https://pubmed.ncbi.nlm.nih.gov/32125452/
https://pubmed.ncbi.nlm.nih.gov/32125452/
https://pubmed.ncbi.nlm.nih.gov/32171076/
https://pubmed.ncbi.nlm.nih.gov/32171076/
https://pubmed.ncbi.nlm.nih.gov/32171076/
https://pubmed.ncbi.nlm.nih.gov/29907163/
https://pubmed.ncbi.nlm.nih.gov/29907163/
https://pubmed.ncbi.nlm.nih.gov/32192578/
https://pubmed.ncbi.nlm.nih.gov/32192578/
https://pubmed.ncbi.nlm.nih.gov/32192578/
https://pubmed.ncbi.nlm.nih.gov/32205856/
https://pubmed.ncbi.nlm.nih.gov/32205856/
https://pubmed.ncbi.nlm.nih.gov/32150748/
https://pubmed.ncbi.nlm.nih.gov/32150748/
https://pubmed.ncbi.nlm.nih.gov/32150748/
https://pubmed.ncbi.nlm.nih.gov/32046819/
https://pubmed.ncbi.nlm.nih.gov/32046819/
https://pubmed.ncbi.nlm.nih.gov/32046819/
https://pubmed.ncbi.nlm.nih.gov/32183920/
https://pubmed.ncbi.nlm.nih.gov/32183920/
https://pubmed.ncbi.nlm.nih.gov/32183920/
https://pubmed.ncbi.nlm.nih.gov/32183920/
https://pubmed.ncbi.nlm.nih.gov/32171390/
https://pubmed.ncbi.nlm.nih.gov/32171390/
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://pubmed.ncbi.nlm.nih.gov/32362390/
https://pubmed.ncbi.nlm.nih.gov/32362390/
https://pubmed.ncbi.nlm.nih.gov/32362390/
https://pubmed.ncbi.nlm.nih.gov/32205349/
https://pubmed.ncbi.nlm.nih.gov/32205349/
https://pubmed.ncbi.nlm.nih.gov/32043983/
https://pubmed.ncbi.nlm.nih.gov/32043983/
https://pubmed.ncbi.nlm.nih.gov/32043983/
https://pubmed.ncbi.nlm.nih.gov/32020029/
https://pubmed.ncbi.nlm.nih.gov/32020029/
https://pubmed.ncbi.nlm.nih.gov/32020029/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/16115318/
https://pubmed.ncbi.nlm.nih.gov/16115318/
https://pubmed.ncbi.nlm.nih.gov/32171740/
https://pubmed.ncbi.nlm.nih.gov/32171740/
https://pubmed.ncbi.nlm.nih.gov/32171740/
https://pubmed.ncbi.nlm.nih.gov/32205204/
https://pubmed.ncbi.nlm.nih.gov/32205204/
https://pubmed.ncbi.nlm.nih.gov/32205204/
https://pubmed.ncbi.nlm.nih.gov/32204987/
https://pubmed.ncbi.nlm.nih.gov/32204987/
https://pubmed.ncbi.nlm.nih.gov/32204987/
https://pubmed.ncbi.nlm.nih.gov/32174095/
https://pubmed.ncbi.nlm.nih.gov/32174095/
https://pubmed.ncbi.nlm.nih.gov/32174095/
https://pubmed.ncbi.nlm.nih.gov/32174095/
https://www.ajol.info/index.php/ajtcam/article/view/152014
https://www.ajol.info/index.php/ajtcam/article/view/152014
https://www.ajol.info/index.php/ajtcam/article/view/152014
https://www.ajol.info/index.php/ajtcam/article/view/152014
https://pubmed.ncbi.nlm.nih.gov/32205349/
https://pubmed.ncbi.nlm.nih.gov/32205349/
https://pubmed.ncbi.nlm.nih.gov/24322588/
https://pubmed.ncbi.nlm.nih.gov/24322588/
https://pubmed.ncbi.nlm.nih.gov/24322588/
https://pubmed.ncbi.nlm.nih.gov/30232847/
https://pubmed.ncbi.nlm.nih.gov/30232847/
https://pubmed.ncbi.nlm.nih.gov/29844696/
https://pubmed.ncbi.nlm.nih.gov/29844696/
https://pubmed.ncbi.nlm.nih.gov/29981376/
https://pubmed.ncbi.nlm.nih.gov/29981376/
https://pubmed.ncbi.nlm.nih.gov/29981376/
https://www.hindawi.com/journals/omcl/2020/9641904/
https://www.hindawi.com/journals/omcl/2020/9641904/
https://www.hindawi.com/journals/omcl/2020/9641904/
https://www.hindawi.com/journals/omcl/2020/9641904/
https://pubmed.ncbi.nlm.nih.gov/32114712/
https://pubmed.ncbi.nlm.nih.gov/32114712/
https://pubmed.ncbi.nlm.nih.gov/32114712/
https://pubmed.ncbi.nlm.nih.gov/32114712/
https://pubmed.ncbi.nlm.nih.gov/32144902/
https://pubmed.ncbi.nlm.nih.gov/32144902/
https://pubmed.ncbi.nlm.nih.gov/32144902/
https://pubmed.ncbi.nlm.nih.gov/32063751/
https://pubmed.ncbi.nlm.nih.gov/32063751/
https://pubmed.ncbi.nlm.nih.gov/32063751/
https://pubmed.ncbi.nlm.nih.gov/32050990/
https://pubmed.ncbi.nlm.nih.gov/32050990/
https://pubmed.ncbi.nlm.nih.gov/32050990/
https://pubmed.ncbi.nlm.nih.gov/32044336/
https://pubmed.ncbi.nlm.nih.gov/32044336/
https://pubmed.ncbi.nlm.nih.gov/32044336/
https://pubmed.ncbi.nlm.nih.gov/32044336/
file:///D:\Journal%20Data\2. IJCAM\Articles_IJCAM\2020\4. April\3. IJCAM-20-RW-774_93\Review Process\New folder\i.nlm.nih.gov\32021397\
file:///D:\Journal%20Data\2. IJCAM\Articles_IJCAM\2020\4. April\3. IJCAM-20-RW-774_93\Review Process\New folder\i.nlm.nih.gov\32021397\
file:///D:\Journal%20Data\2. IJCAM\Articles_IJCAM\2020\4. April\3. IJCAM-20-RW-774_93\Review Process\New folder\i.nlm.nih.gov\32021397\
https://pubmed.ncbi.nlm.nih.gov/31777225/
https://pubmed.ncbi.nlm.nih.gov/31777225/
https://pubmed.ncbi.nlm.nih.gov/31777225/
https://pubmed.ncbi.nlm.nih.gov/31777225/
https://pubmed.ncbi.nlm.nih.gov/31752522/
https://pubmed.ncbi.nlm.nih.gov/31752522/
https://pubmed.ncbi.nlm.nih.gov/31752522/
https://pubmed.ncbi.nlm.nih.gov/31752522/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/31590030/
https://pubmed.ncbi.nlm.nih.gov/31590030/
https://pubmed.ncbi.nlm.nih.gov/31590030/
https://pubmed.ncbi.nlm.nih.gov/31590030/

COVID-19 and Acupuncture: is there a new line of therapeutic research?

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

SuC, ChenY, Zhou Y, et al. Effect of electroacupuncture at the ST36 and
GB39 acupoints on apoptosis by regulating the p53 signaling pathway in
adjuvant arthritis rats. Mol Med Rep. 2019;20(5):4101-4110.

XuY, Hong S, Zhao X, et al. Acupuncture alleviates rheumatoid arthritis
by immune—network modulation. Am J Chin Med. 2018;46(5):997-1019.

Wang JH, Zhang TZ, Li XL, et al. Effect of scalp acupuncture stimulation
on cerebral infarct volume and expression of IL-10, IL-6 and IL—1f in
para—hippocampal gyrus in acute ischemic cerebrovascular disease rats.
Zhen Ci Yan Jiu. 2019;44(6):405-411.

Long M, Wang Z, Zheng D, et al. Electroacupuncture Pretreatment
Elicits Neuroprotection Against Cerebral Ischemia—Reperfusion Injury
in Rats Associated with Transient Receptor Potential Vanilloid 1—
Mediated Anti—Oxidant Stress and Anti—Inflammation. Inflammation.
2019;42(5):1777-1787.

Li G, Zeng L, Cheng H, et al. Acupuncture Administration Improves
Cognitive Functions and Alleviates Inflammation and Nuclear Damage
by Regulating Phosphatidylinositol 3 Kinase (PI3K)/Phosphoinositol—
Dependent Kinase 1 (PDK1)/Novel Protein Kinase C (nPKC)/Rac 1
Signaling Pathway in Senescence—Accelerated Prone 8 (SAM-PS)
Mice. Med Sci Monit. 2019;25:4082-4093.

Yuan J, Wang JM, Cai Y, et al. Correlation between ischemic myocardial
injury and inflammatory reaction, and anti-inflammatory effect of
acupuncture. Zhen ci yan jiu = Acupuncture Research. 2019;44(4):302—
306.

Luo D, Liu L, Liang FX, et al. Electroacupuncture: A feasible Sirtl
promoter which modulates metainflammation in diet-induced obesity
rats. Evidence—Based Complementary and Alternative Medicine. 2018.

Lu M, He Y, Gong M, et al. Role of Neuro-Immune Cross—Talk in
the Anti—obesity Effect of Electro-Acupuncture. Front Neurosci.
2020;14:151.

Kavoussi B, Ross BE. The neuroimmune basis of anti-inflammatory
acupuncture. Integr Cancer Ther. 2007;6(3):251-257.

LimHD, Kim MH, Lee CY, etal. Anti—inflammatory effects ofacupuncture
stimulation via the vagus nerve. PLoS One. 2016,11(3):e0151882.

Kaniusas E, Kampusch S, Tittgemeyer M, et al. Current directions in the
auricular vagus nerve stimulation I-a physiological perspective. Front
Neurosci. 2019;13:854.

Ni GX, Shi XM, Han JX, et al. Effect of Acupuncture Plus Moxibustion
on Immune Function in Patients with Bra—chiocephalic Takayasu
Arteritis. Zhen Ci Yan Jiu. 2018;43(12):777-780.

Dong M, Wang WQ, Chen J, et al. Acupuncture Regulates the Balance
of CD4+ T Cell Subtypes in Experimental Asthma Mice. Chin J Integr
Med. 2019;25(8):617-624.

Zhang J, Wang Y, Guo Y, et al. Effect of electro—acupuncture at Zusanli
acupoint on postoperative T cell immune function in rats. Nan Fang Yi
Ke Da Xue Xue Bao. 2018;38(11):1384-1388.

Mehani SHM. Immunomodulatory effects of two different physical
therapy modalities in patients with chronic obstructive pulmonary
disease. J Phys Ther Sci. 2017;29(9):1527-1533.

Liang Y, Du JY, Fang JF, et al. Alleviating mechanical allodynia and
modulating cellular immunity contribute to electroacupuncture’s dual
effect on bone cancer pain. Integr Cancer Ther. 2018;17(2):401-410.

Chen L, Xu A, Yin N, et al. Enhancement of immune cytokines and
splenic CD4+ T cells by electroacupuncture at ST36 acupoint of SD rats.
PLoS One. 2017;12(4):¢0175568.

Wu B, Zhou RX, Zhou MS. Effect of acupuncture on interleukin-2 level
and NK cell immunoactivity of peripheral blood of malignant tumor
patients. Zhongguo Zhong Xi Yi Jie He Za Zhi. 1994;14(9):537-539.

Tang Y, Ma C, Shang Q, et al. Effects of moxibustion on immune function
in children with cerebral palsy. Zhongguo Zhen Jiu. 2016;36(1):12—16.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Copyright:
©2022 Manrique et al. 61

Lai F,RenY, Lai C, et al. Acupuncture at Zusanli (ST36) for Experimental
Sepsis: A Systematic Review. Evid Based Complement Alternat Med.
2020;2020:3620741.

Zhao YX, He W, Gao XY, et al. Effect of electroacupuncture of auricular
concha on inflammatory reaction in endotoxaemia rats. Zhen Ci Yan Jiu.
2011;36(3):187-192.

Huang CL, Huang CJ, Tsai PS, et al. Acupuncture stimulation of ST-36
(Zusanli) significantly mitigates acute lung injury in lipopolysaccharide—
stimulated rats. Acta Anaesthesiol Scand. 2006;50(6):722—730.

Gu G, Zhang Z, Wang G, et al. Effects of electroacupuncture pretreatment
on inflammatory response and acute kidney injury in endotoxaemic rats.
J Int Med Res. 2011;39(5):1783-1797.

Huang CL, Tsai PS, Wang TY, et al. Acupuncture stimulation of
ST36 (Zusanli) attenuates acute renal but not hepatic injury in
lipopolysaccharide—stimulated rats. Anesth Analg. 2007;104(3):646—
654.

Chen Y, Lei Y, Mo LQ, et al. Electroacupuncture pretreatment
with different waveforms prevents brain injury in rats subjected to
cecal ligation and puncture via inhibiting microglial activation, and
attenuating inflammation, oxidative stress and apoptosis. Brain Res Bull.
2016;127:248-259.

Wang H, Du MH, ShiX. Effects of acupuncture at” Zusanli”(ST 36) on
cerebral proinflammatory cytokine and plasma neuron specific enolase
in septic rats. Zhongguo Zhen Jiu. 2013;33(12):1105-1107.

Wang H, Du MH, Shi X. Effects of acupuncture at” Zusanli”(ST 36) on
cerebral proinflammatory cytokine and plasma neuron specific enolase
in septic rats. Evid Based Complement Alternat Med. 2015;2015:639412.

Zhu MF, Xing X, Lei S, et al. Electroacupuncture at bilateral Zusanli
points (ST36) protects intestinal mucosal immune barrier in sepsis. Evid
Based Complement Alternat Med. 2015;2015:639412.

SCOGNAMILLO-SZABO MVR, Bechara GH, Ferreira SH, et al.
Effect of various acupuncture treatment protocols upon sepsis in Wistar
rats. Ann N'Y Acad Sci. 2004;1026:251-256.

Liu HW, Liu MC, Tsao CM, et al. Electro—Acupuncture at ‘neiguan—
(Pc6) Attenuates Liver Injury in Endotoxaemic Rats. Acupunct Med.
2011;29(4):284-288.

Li H, Li C, Du SH, et al. Influence of electro—acupuncture of Neiguan
on plasmic concentrations of NO and TNFalpha in endotoxin shock rats.
Zhong Xi Yi Jie He Xue Bao. 2003;1(4):281-284.

ChenY, Lei Y, Liqun MO, et al. Effect of electroacupuncture pretreatment
with different waveforms on septic brain injury in rats. The Journal of
Clinical Anesthesiology, 2017;33(10):1011-1015.

Song JG, Li HH, Cao YF, et al. Electroacupuncture improves survival
in rats with lethal endotoxemia via the autonomic nervous system.
Anesthesiology. 2012;116(2):406-414.

Gu G, Zhang Z, Wang G, et al. Effects of electroacupuncture pretreatment
on inflammatory response and acute kidney injury in endotoxaemic rats.
J Int Med Res. 2011;39(5):1783-1797.

Jianbo Y, Shuan D, Xiaoqing L, et al. Role of HO-1 in protective effect
of electro—acupuncture against endotoxin shock—induced acute lung
injury in rabbits. Exp Biol Med (Maywood). 2013;238(6):705-712.

Yu JB, Shi J, Gong LR, et al. Role of Nrf2/ARE pathway in protective
effect of electroacupuncture against endotoxic shock—induced acute lung
injury in rabbits. PLoS One. 2014;9(8):¢104924.

Shi X, Zhang LJ, Bai HY, et al. Effects of electroacupuncture on hepatic
blood flow and lipid peroxidation in septic rats. Zhongguo Zhen Jiu.
2010;30(5):397-400.

Song JG, Li HH, Cao YF, et al. Electroacupuncture improves survival
in rats with lethal endotoxemia via the autonomic nervous system.
Anesthesiology. 2012;116(2):406-414.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.
DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://pubmed.ncbi.nlm.nih.gov/31545441/
https://pubmed.ncbi.nlm.nih.gov/31545441/
https://pubmed.ncbi.nlm.nih.gov/31545441/
https://pubmed.ncbi.nlm.nih.gov/30001644/
https://pubmed.ncbi.nlm.nih.gov/30001644/
https://pubmed.ncbi.nlm.nih.gov/31368262/
https://pubmed.ncbi.nlm.nih.gov/31368262/
https://pubmed.ncbi.nlm.nih.gov/31368262/
https://pubmed.ncbi.nlm.nih.gov/31368262/
https://pubmed.ncbi.nlm.nih.gov/31190106/
https://pubmed.ncbi.nlm.nih.gov/31190106/
https://pubmed.ncbi.nlm.nih.gov/31190106/
https://pubmed.ncbi.nlm.nih.gov/31190106/
https://pubmed.ncbi.nlm.nih.gov/31190106/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://pubmed.ncbi.nlm.nih.gov/31152645/
https://europepmc.org/article/med/31056886
https://europepmc.org/article/med/31056886
https://europepmc.org/article/med/31056886
https://europepmc.org/article/med/31056886
https://www.hindawi.com/journals/ecam/2018/5302049/
https://www.hindawi.com/journals/ecam/2018/5302049/
https://www.hindawi.com/journals/ecam/2018/5302049/
https://pubmed.ncbi.nlm.nih.gov/32180699/
https://pubmed.ncbi.nlm.nih.gov/32180699/
https://pubmed.ncbi.nlm.nih.gov/32180699/
https://pubmed.ncbi.nlm.nih.gov/17761638/
https://pubmed.ncbi.nlm.nih.gov/17761638/
https://pubmed.ncbi.nlm.nih.gov/26991319/
https://pubmed.ncbi.nlm.nih.gov/26991319/
https://pubmed.ncbi.nlm.nih.gov/31447643/
https://pubmed.ncbi.nlm.nih.gov/31447643/
https://pubmed.ncbi.nlm.nih.gov/31447643/
https://pubmed.ncbi.nlm.nih.gov/30585455/
https://pubmed.ncbi.nlm.nih.gov/30585455/
https://pubmed.ncbi.nlm.nih.gov/30585455/
https://pubmed.ncbi.nlm.nih.gov/30519873/
https://pubmed.ncbi.nlm.nih.gov/30519873/
https://pubmed.ncbi.nlm.nih.gov/30519873/
https://pubmed.ncbi.nlm.nih.gov/30514690/
https://pubmed.ncbi.nlm.nih.gov/30514690/
https://pubmed.ncbi.nlm.nih.gov/30514690/
https://pubmed.ncbi.nlm.nih.gov/28931981/
https://pubmed.ncbi.nlm.nih.gov/28931981/
https://pubmed.ncbi.nlm.nih.gov/28931981/
https://pubmed.ncbi.nlm.nih.gov/28406959/
https://pubmed.ncbi.nlm.nih.gov/28406959/
https://pubmed.ncbi.nlm.nih.gov/28406959/
https://pubmed.ncbi.nlm.nih.gov/7866002/
https://pubmed.ncbi.nlm.nih.gov/7866002/
https://pubmed.ncbi.nlm.nih.gov/7866002/
https://pubmed.ncbi.nlm.nih.gov/26946726/
https://pubmed.ncbi.nlm.nih.gov/26946726/
https://pubmed.ncbi.nlm.nih.gov/32215037/
https://pubmed.ncbi.nlm.nih.gov/32215037/
https://pubmed.ncbi.nlm.nih.gov/32215037/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/16987368/
https://pubmed.ncbi.nlm.nih.gov/16987368/
https://pubmed.ncbi.nlm.nih.gov/16987368/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-669166
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-669166
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-669166
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/

COVID-19 and Acupuncture: is there a new line of therapeutic research?

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Hu S, Zhang LJ, Bai HY, et al. The effects of electro—acupuncturing at
Zusanli point on intestinal proinflammatory factors, diamine oxidase and
tissue water content in rats with sepsis. Zhongguo Wei Zhong Bing Ji Jiu
Yi Xue. 2009;21(8):485-487.

Torres—Rosas R, Yehia G, Pefa G, et al. Dopamine mediates vagal
modulation of the immune system by electroacupuncture. Nat Med.
2014;20(3):291-295.

Chavan SS, Tracey KJ. Regulating innate immunity with dopamine and
electroacupuncture. Nat Med. 2014;20(3):239-241.

Yu JB, Shi J, Gong LR, et al. Role of Nrf2/ARE pathway in protective
effect of electroacupuncture against endotoxic shock—induced acute lung
injury in rabbits. PLoS One. 2014;9(8):¢104924.

Zhang Y, Yu JB, Luo XQ, et al. Effect of ERK1/2 Signaling Pathway in
Electro—Acupuncture-Mediated Up—Regulation of Heme Oxygenase—1
in Lungs of Rabbits with Endotoxic Shock. Med Sci Monit.
2014;20:1452—-1460.

Jianbo Y, Shuan D, Xiaoqing L, et al. Role of HO-1 in protective effect
of electro—acupuncture against endotoxin shock-induced acute lung
injury in rabbits. Exp Biol Med (Maywood). 2013;238(6):705-712.

Zhang G, Yu J, Gong L, et al. Role of p38 mitogen—activated protein
kinase pathway in electro—acupuncture— induced reduction of endotoxic
shock—induced acute lung injury in rabbits. Chinese Journal of
Anesthesiology. 2013;33:989-992.

Gao X, Gong L, Jianbo YU, et al. Role of p38MAPK signaling pathway in
electroacupuncture—induced reduction of ALI in rabbits with endotoxic
shock: the relationship with Nrf2. Chinese Journal of Anesthesiology.
2015;35(4):481-485.

Wu JN, Wu W, Jiang RL, et al. Effect of electro—acupuncture at zusanli
(ST36) on the expression of ghrelin and HMGBI in the small intestine of
sepsis rats. Zhongguo Zhong xi yi jie he za zhi Zhongguo Zhongxiyi jiche
zazhi= Chinese journal of integrated traditional and Western medicine.
2014;34(9):1113—1117.

SCOGNAMILLO-SZABO MVR, Bechara GH, Ferreira SH, et al.
Effect of various acupuncture treatment protocols upon sepsis in Wistar
rats. Ann N'Y Acad Sci. 2004;1026:251-256.

Li H, Li C, Du SH, et al. Influence of electro—acupuncture of Neiguan
on plasmic concentrations of NO and TNFalpha in endotoxin shock rats.
Zhong Xi Yi Jie He Xue Bao. 2003;1(4):281-284.

Huang CL, Tsai PS, Wang TY, et al. Acupuncture stimulation of
ST36 (Zusanli) attenuates acute renal but not hepatic injury in
lipopolysaccharide—stimulated rats. Anesth Analg. 2007;104(3):646—
654.

Hu S, Zhang LJ, Bai HY, et al. The effects of electro—acupuncturing at
Zusanli point on intestinal proinflammatory factors, diamine oxidase and
tissue water content in rats with sepsis. Zhongguo Wei Zhong Bing Ji Jiu
Yi Xue. 2009;21(8):485-487.

Shi X, Zhang LJ, Bai HY, et al. Effects of electroacupuncture on hepatic
blood flow and lipid peroxidation in septic rats. Zhongguo Zhen Jiu.
2010;30(5):397-400.

Zhao YX, He W, Gao XY, et al. Effect of electroacupuncture of auricular
concha on inflammatory reaction in endotoxaemia rats. Zhen Ci Yan Jiu.
2011;36(3):187-192.

Liu HW, Liu MC, Tsao CM, et al. Electro—Acupuncture at ‘neiguan—
(Pc6) Attenuates Liver Injury in Endotoxaemic Rats. Acupunct Med.
2011;29(4):284-288.

Gu G, Zhang Z, Wang G, et al. Effects of electroacupuncture pretreatment
on inflammatory response and acute kidney injury in endotoxaemic rats.
J Int Med Res. 2011;39(5):1783-1797.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

Copyright:
©2022 Manrique et al. 2

Song JG, Li HH, Cao YF, et al. Electroacupuncture improves survival
in rats with lethal endotoxemia via the autonomic nervous system.
Anesthesiology. 2012;116(2):406-414.

Jianbo Y, Shuan D, Xiaoqing L, et al. Role of HO-1 in protective effect
of electro—acupuncture against endotoxin shock—induced acute lung
injury in rabbits. Exp Biol Med (Maywood). 2013;238(6):705-712.

Wang H, Du MH, ShiX. Effects of acupuncture at” Zusanli”(ST 36) on
cerebral proinflammatory cytokine and plasma neuron specific enolase
in septic rats. Zhongguo Zhen Jiu. 2013;33(12):1105-1107.

Torres—Rosas R, Yehia G, Pena G, et al. Dopamine mediates vagal
modulation of the immune system by electroacupuncture. Nat Med.
2014;20(3):291-295.

Chavan SS, Tracey KJ. Regulating innate immunity with dopamine and
electroacupuncture. Nat Med. 2014;20(3):239-241.

Yu JB, Shi J, Gong LR, et al. Role of Nrf2/ARE pathway in protective
effect of electroacupuncture against endotoxic shock—induced acute lung
injury in rabbits. PLoS One. 2014;9(8):¢104924.

Zhang Y, Yu JB, Luo XQ, et al. Effect of ERK1/2 Signaling Pathway in
Electro—Acupuncture-Mediated Up—Regulation of Heme Oxygenase-1
in Lungs of Rabbits with Endotoxic Shock. Med Sci Monit.
2014;20:1452—-1460.

Wu JN, Wu W, Jiang RL, et al. Effect of electro—acupuncture at zusanli
(ST36) on the expression of ghrelin and HMGB in the small intestine of
sepsis rats. Zhongguo Zhong xi yi jie he za zhi Zhongguo Zhongxiyi jiche
zazhi= Chinese journal of integrated traditional and Western medicine.
2014;34(9):1113—1117.

Zhu MF, Xing X, Lei S, et al. Electroacupuncture at bilateral Zusanli
points (ST36) protects intestinal mucosal immune barrier in sepsis. Evid
Based Complement Alternat Med. 2015;2015:639412.

Chen Y, Lei Y, Mo LQ, et al. Electroacupuncture pretreatment
with different waveforms prevents brain injury in rats subjected to
cecal ligation and puncture via inhibiting microglial activation, and
attenuating inflammation, oxidative stress and apoptosis. Brain Res Bull.
2016;127:248-259.

Wu JN, Zhu MF, Lei S, et al. Impacts of electroacupuncture on
intestinal permeability in sepsis patients. Zhongguo Zhen Jiu. 2013
Mar;33(3):203-206.

Xiao QS, Ma MY, Zhang XS, et al. Effect of acupuncture on prognosis
and immune function of sepsis patients. Zhongguo Zhong Xi Yi Jie He Za
Zhi. 2015;35(7):783-786.

Yang G, Hu RY, Deng AJ, et al. Effects of electro—acupuncture at
Zusanli, Guanyuan for sepsis patients and its mechanism through
immune regulation. Chin J Integr Med. 2016;22(3):219-224.

Li HF, Hu GQ, Liu WW, et al. Clinical observation on the inflammatory
indexes in septic gastrointestinal dysfunction treated with acupuncture at
Jiaji (EX-B 2). Zhongguo Zhen Jiu. 2019;39(10):1055-1058.

Meng JB, Jiao YN, Xu XJ, et al. Electro—acupuncture attenuates
inflammatory responses and intraabdominal pressure in septic patients: A
randomized controlled trial. Medicine (Baltimore). 2018;97(17):¢0555.

Yang SB, Cho SY, Kwon S, et al. Acupuncture attenuates postoperative
inflammation in pacients after craniotomy: a prospective, open—label,
controlled trial. Medicine (Baltimore). 2020;99(11):¢19071.

Yang SZ, Ning SS, Sun YX, et al. Effect of electroacupuncture on renal
fibrosis in spontaneously hypertension rats and its related mechanisms.
Zhen Ci Yan Jiu. 2019;44(12):911-915.

Yan M, Wang R, Liu S, et al. The Mechanism of Electroacupuncture at
Zusanli Promotes Macrophage Polarization during the Fibrotic Process
in Contused Skeletal Muscle. Eur Surg Res. 2019;60(5-6):196-207.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.
DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24603793/
https://pubmed.ncbi.nlm.nih.gov/24603793/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4144948/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4144948/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4144948/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC4144948/
http://wprim.whocc.org.cn/admin/article/articleDetail?WPRIMID=672197&articleId=672197
http://wprim.whocc.org.cn/admin/article/articleDetail?WPRIMID=672197&articleId=672197
http://wprim.whocc.org.cn/admin/article/articleDetail?WPRIMID=672197&articleId=672197
http://wprim.whocc.org.cn/admin/article/articleDetail?WPRIMID=672197&articleId=672197
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/15604502/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pubmed.ncbi.nlm.nih.gov/15339532/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/17312224/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/19695173/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/20518177/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/21793383/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/21828070/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22117979/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/22222470/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/23918882/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/24617240/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24562381/
https://pubmed.ncbi.nlm.nih.gov/24603793/
https://pubmed.ncbi.nlm.nih.gov/24603793/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25115759/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25139460/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/25335337/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/26346309/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/27771396/
https://pubmed.ncbi.nlm.nih.gov/23713298/
https://pubmed.ncbi.nlm.nih.gov/23713298/
https://pubmed.ncbi.nlm.nih.gov/23713298/
https://pubmed.ncbi.nlm.nih.gov/26380438/
https://pubmed.ncbi.nlm.nih.gov/26380438/
https://pubmed.ncbi.nlm.nih.gov/26380438/
https://pubmed.ncbi.nlm.nih.gov/26825083/
https://pubmed.ncbi.nlm.nih.gov/26825083/
https://pubmed.ncbi.nlm.nih.gov/26825083/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/31621256/
https://pubmed.ncbi.nlm.nih.gov/29703040/
https://pubmed.ncbi.nlm.nih.gov/29703040/
https://pubmed.ncbi.nlm.nih.gov/29703040/
https://pubmed.ncbi.nlm.nih.gov/32176032/
https://pubmed.ncbi.nlm.nih.gov/32176032/
https://pubmed.ncbi.nlm.nih.gov/32176032/
https://pubmed.ncbi.nlm.nih.gov/31867912/
https://pubmed.ncbi.nlm.nih.gov/31867912/
https://pubmed.ncbi.nlm.nih.gov/31867912/
https://pubmed.ncbi.nlm.nih.gov/31694021/
https://pubmed.ncbi.nlm.nih.gov/31694021/
https://pubmed.ncbi.nlm.nih.gov/31694021/

COVID-19 and Acupuncture: is there a new line of therapeutic research?

125.

126.

127.

128.

Zuo Z, Huang P, Jiang Y, et al. Acupuncture attenuates renal interstitial
fibrosis via the TGF—f3/Smad pathway. Mol Med Rep. 2019;20(3):2267—
2275.

Chen YP, Liu T, Xu Y, et al. Effect of electroacupuncture at”
Weizhong”(BL40) on expression of collagen I and matrix meta—
lloproteinases 2 in rats with lumbar multifidus muscle injury. Zhen Ci
Yan Jiu. 2019;44(5):341-346.

Du MH, Luo HM, Tian Y, et al. Electroacupuncture ST36 prevents
postoperative intra—abdominal adhesions formation. J Surg Res.
2015;195(1):89-98.

Liao J, Zhang L, Zheng J, et al. Electroacupuncture inhibits annulus
fibrosis cell apoptosis in vivo via TNF—o-TNFRI-caspase-8 and
integrin B1/Akt signaling pathways. J Tradit Chin Med. 2014;34(6):684—
690.

129.

130.

131.

132.

133.

Copyright:
©2022 Manrique et al. 63

WangR, Luo D, Xiao C, etal. The time course effects of electroacupuncture
on promoting skeletal muscle regeneration and inhibiting excessive
fibrosis after contusion in rabbits. Evid Based Complement Alternat
Med. 2013;2013:869398.

Yu SG, Jing XH, Tang Y, et al. Acupuncture and Moxibustion and
Immunity: the Actuality and Future. Zhen Ci Yan Jiu. 2018;43(12):747—
753.

Yuan L, Mingxiao Y, Fan W, et al. Mechanism of electroacupuncture
on inflammatory pain: neural-immune—endocrine interactions. J Tradit
Chin Med. 2019;39(5):740-749.

Sun P, Zhou WS. Acupuncture in the Treatment of COVID-19: An
Exploratory Study. Journal of Chinese Medicine. 2020;123:2020.

Sun P, Zhou WS. Acupuncture in the Treatment of COVID-19: An
Exploratory Study. Journal of Chinese Medicine. 2020;123.

Citation: Manrique BC, Garcia EM. COVID-19 and Acupuncture: is there a new line of therapeutic research? Int | Complement Alt Med. 2022;15(1):51-63.
DOI: 10.15406/ijcam.2022.15.00590


https://doi.org/10.15406/ijcam.2022.15.00590
https://pubmed.ncbi.nlm.nih.gov/31322212/
https://pubmed.ncbi.nlm.nih.gov/31322212/
https://pubmed.ncbi.nlm.nih.gov/31322212/
https://pubmed.ncbi.nlm.nih.gov/31155866/
https://pubmed.ncbi.nlm.nih.gov/31155866/
https://pubmed.ncbi.nlm.nih.gov/31155866/
https://pubmed.ncbi.nlm.nih.gov/31155866/
https://pubmed.ncbi.nlm.nih.gov/25619463/
https://pubmed.ncbi.nlm.nih.gov/25619463/
https://pubmed.ncbi.nlm.nih.gov/25619463/
https://pubmed.ncbi.nlm.nih.gov/25618973/
https://pubmed.ncbi.nlm.nih.gov/25618973/
https://pubmed.ncbi.nlm.nih.gov/25618973/
https://pubmed.ncbi.nlm.nih.gov/25618973/
https://pubmed.ncbi.nlm.nih.gov/23990848/
https://pubmed.ncbi.nlm.nih.gov/23990848/
https://pubmed.ncbi.nlm.nih.gov/23990848/
https://pubmed.ncbi.nlm.nih.gov/23990848/
https://pubmed.ncbi.nlm.nih.gov/30585450/
https://pubmed.ncbi.nlm.nih.gov/30585450/
https://pubmed.ncbi.nlm.nih.gov/30585450/
https://pubmed.ncbi.nlm.nih.gov/32186125/
https://pubmed.ncbi.nlm.nih.gov/32186125/
https://pubmed.ncbi.nlm.nih.gov/32186125/
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-620488
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-620488
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-620488
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-620488

	Title
	Abstract
	Keywords
	Introduction
	Pathophysiology of COVID-19 
	Clinical classification 
	Current therapeutic approach 
	Proposal of clinical classification for the approach with Acupuncture 
	Therapeutic approach with acupuncture 
	Why acupuncture may be of interest as an adjunctive treatment in COVID-19 
	Bases for the application of acupuncture in the late phases of COVID-19: anti-inflammatory action to
	Proposed protocol of intervention with Acupuncture for COVID-19 
	Acupuncture in children with COVID-19 

	Conclusions
	Acknowledgment
	Conflicts of interest 
	Funding
	Endnotes
	Figure 1
	Figure 2
	Table 1
	Table 2

