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A Review of Randomized Controlled Clinical Trials on the Effects of PC6 Stimulation on
Blood Pressure - Focusing on Domestic Studies and PubMed

Chae-eun Kim, Kyung-min Baek

Dept. of Cardiovascular and Neurologic Diseases of Korean Internal Medicine,
Daegu Haany University Korean medicine hospital

ABSTRACT

Objectives: This study reviewed randomized controlled trials (RCTs) investigating the effects of Neiguan (PC6) stimulation
on blood pressure and suggests a better research process.

Methods: We searched for RCTs for effects of Neiguan (PC6) stimulations on blood pressure published until July 2024 using
six databases (PubMed, Oriental Medicine Advanced Searching Integrated System (OASIS), Korea Citation Index (KCI), Research
Information Service System (RISS), Korean Studies Information Service System (KISS). and Science ON). In total, eight
RCTs that met all the inclusion criteria were selected.

Results: All the selected studies showed significant effects of Neiguan (PC6) stimulation on blood pressure. In most studies.
Neiguan (PC6) stimulation was effective in stabilizing blood pressure and improving various indicators related to blood pressure.

Conclusion: Neiguan (PC6) stimulation is an effective treatment for stabilizing blood pressure. However, the selected RCTs
were short-term studies and had small number of subjects: so, long-term and large-scale studies are needed.

Key words: PC6, neiguan, blood pressure, randomized controlled trials
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[ Identification of studies via databases and registers ]
= Papers identified from databases
o (n=235) :
E Papers removed before screening:
= PubMed (n=99),
t RISS (n=9), KISS(n=1), - Duplicate removed (n = 54)
§ OASIS (n=16), KCI (n=6),
Science On (n=104)
'S i
Papers screened &l
e Papers excluded after screening the title
(n=181) and abstract
- Not related to acupoint PC6 (n=2)
- Not related to blood pressure(BP)
; BP not included in outcome index (n=26)
No Full-text e R g
@ - Not clinical trial (n=85)
E (n=3)
g
o
]
Full-text papers assessed for
eligibility ™  Papers excluded
(n=65) - Not used only a PC6 (n=51)
- Not randomized controlled trial (n= 6)
—
= :
5 . o ;
- Papers included in final analysis
& (n=8)
—

Fig. 1. PRISMA flow diagram of selection process.

Table 1. Characteristics of the Included Studies

Author T — Sample size Intervention
(year) Subject (M/F) an(?Tl‘};%s)ed Mean age5D T/C Treatment Control
(A) Acupuncture
2  Low pulse pressure 7 72 (A) 345497 (PC6)
(20103) syndrome patients (19/53) (31/18/23) (B) 38.8+11.5 (B) Medicine X
(Con) Healthy people (A/B/Con) (Con) 38.9+9.5 (Shenmai
Injection 20 ml)
Sham
21 +
((3121885) Healthy male (150) 12 (6/6) /228756 1113 402 Acupuncture (PC6) acupunctu%re
(Non-acupoint)
(A) TEAS (PC6)
Ng? Patients after 60 60 Eg; ggggiggg (B) Placebo-TEAS X
(2011)  open-heart surgery  (34/26)  (20/20/20) 0 A1 (PC6 with no
(Con) 59.4+2.28 .
electrical output)
Sun® 14 NR (Range : 20-28) TEAS
(15)  Healthymale g6 M6 Np (Range 1 20-06) (PC6) X
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LHZ&(PC6) At=0] R0l 0|Al= H&ol| Hst FA X AMAIE o7 HE - U AT L PubMedE SARE
. Patients after
Pritha® i 20 NR (Range : 19-60) Acupressure
(019 open-heart suery ) 20 U040 Np (Range : 19-60) (PCEH) X
via median sternotomy
Rssential Hypertensi Placebo
Bicer* ssertl' 1at (yper'e'nswn 91 o1 (47/44) NR (N<h0: 10, »50: 37) Acupressure -gcupressure
(g0p1)  Paulents AICceVINg - oq 65 /NR (N<50: 14, Y50: 30) (PC6) (PC6 with no
antihypertensive drug) electrostimulation)
) Patients undergoing Placebo
Bicer” Hemodialysis (HD) 135 135 04.0£11.6 Acupressure -acupressure
(2022) treatment (experienced (54/81)  (67/68) /65.83 +12.1 (PC6) (PC6 with no
hypotension during HD) electrostimulation)
1j,¢ Parturients scheduled 8 NR (age>18 years) (A) TEAS-LF (PC6)
for c-section under (30/27/30) g X
(2024) Spinal anesthesia (0/90) (A/B/Con) / NR (age>18 years) (B) TEAS-HF (PC6)

M : man, F : female, T : treatment group, C : control group, SD : standard deviation, Con :

control group, TEAS

transcutaneous electrical acupuncture stimulation, NR : not reported. N : number of age. LF : low frequency, HF :

high frequency

Table 2. Methods of ‘PC6" Stimulation Used in the Included Studies

/(Xuthor . Type O.f Details of stimulation Slmqlatlon Retentlgn Duration of treatment
year) intervention site  time (min)

L% Manual Stimulated by twisting needle Bilateral % Once a day
(2003) acupuncture once every b minutes PC6 for 3 days
Chang”  Manual  Manually stimulated about 15 to 30 Rep e b cvery week
(2008) acupuncture seconds to achieve De Qi sensation NR 30 u(ntll significant re sults

p<0.01) are achieved

Ng% TREAS Stimulated at a frequency of 2 Hz, Bilateral 10 Once a day
(2011) with a pulse duration of 0.2 ms PC6 for 5 days
qun? The most iptense tolerable electr.ical Bilateral Once a day
(2015) TEAS sensgtlon without muscle contractions PCE 30 for 4 days

or discomfort at a frequency of 50 Hz
. 24 .
}()38?3) Acupressure NR NR NR 3 ft(l);nis ;a}iay
Bicer! A Via the electrostimulation device NR 20 5 times a week
(g0p1) cupressure 10 Hz with 5 sec intervals for 1 month
Bicer’ Via the electrosti.mulation device . 3 times a week
(2022) Acupressure  operate ag .the .thlrd hour of each Unilateral 60 For lmonth
ialysis session
. Stimulate immediately

Liu after spinal anesthesia Bilateral .

024)  TEAS () 1F ¢ 210 He PC6 30 One time

(B) HF : 10/50 Hz

TEAS : transcutaneous electrical acupuncture stimulation, NR : not reported, LF :

743
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Table 3. Results of the Included Studies

Author Evaluation indicators Results (P-value) Conclusion
(year) Changes before/after treatment
1) SBP 1 : 13.51%1.26/14.02+1.45
(p<0.05)
Eé; 55 ((lg.:)) ?p%g%i) + 10.74+1.29/9.701.42 Acupuncture at Neiguan (PC 6) can
(0 (3 cardiovascular function (2) PP 1 : 277:075/432:075 (pq001) SITNEhen Pumping blood function
(SV. CO. LVWL. MAP, (3) CCP | : 10.74£1.29/9.70:1.42 | N SNie peripie
(2003) resistance, improve microcirculation

TPR (dynes - sec * cm ), (p<0.05)
CCP (kPa), PAWP, BV, TPR | : 1631.7+500.7/965.9+333.2
MHR. CMBV) (p<0.05)
SV, CO, LVWL, PAWP, BV, WHR,
CMBV 1 (p€0.05)

(1) BP D T. or i. The rise or fall is negatively correlated

. . Either rise or fall of the mean . , X
Chane (2) Radial arterial pulse blood pressures can be achieved with the ratio of the magnitude

and increase difference of pulse
pressure.

pressure wave of pulse pressure to that of the
(2008) (3) ECG by acupuncture at PC.6 and the dicrotic notch in the local radial
(4) HRV effects will not disappear immediately pulse wave
afterwards. )
(D (2) (3)
A trend of decreasing HR and
(D SBP increasing BP in the Acu-TENS Acu-TENS facilitated an earlier
Ng® (2) H group was observed over the five return to preoperative BP, HR
(2011) (3) RPP postoperative days, with all variables and RPP values in patients after
(4) PONV (Likert scale) returning to preoperative values acute heart surgery.
by Day 4 (P)0.2)
) | (p£0.001)
(1) (2) (3) (4) . .
b TEAS s i i) 28, 0 TEAS
(3) OT decrease in OT that was observed maintaining OT, probably due to
(4) cardiac systolic function in the control group and cardiac 1ncreased p%yasma \Ifjolume l?egulatmg
2 function, alleviated autonomi
Sun (ECG, PCG, LVET, © hormones and activation of the

dysfunction, and partially prevented
plasma volume reduction after
HDBR.

(5) LFn/HFn T (p<0.05)

(6) Angiotensinll : 129.3% (p<0.05)

(2015) PEP, EF), cerebral blood
flow (CBFV)
(5 HRV
(6) plasma hormones,

peripheral sympathetic nervous
system. TEAS treatment appears
effective at reducing cardiovascular
deconditioning induced by HDBR

plasma volume Aldosterone : 133.3% (p<0.05) for 4 days.

() B (1) DBP{ (p<0.05) After PC6 acupressure, heart rate,
Pritha (2) H (2) | (p<€0.05) blood pressure, the serum troponin
(2019) 3) R (3) | (p<0.05) T levels significantly decreased and

(4) POZ (4) 1 (p<0.05) partial pressure of oxygen significantly

(5) troponin T (5) | (p<0.01) increased.
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(1) SBP | : 151.00+11.24/136.66+11.57
(p<0.001)
DBP| : 87.42+11.01/73.00+6.65 PC6 acupressure could be used
Bicert (1) BP (mmHg) . (p<0.001) for decreasing systolic and diastolic
(2021) (2) Pulse rate (beat/min) (2) | : 83.33+8.33/76.00+7.60 (p<0.05) blood pressures and pulse rate and
(3) hypertensive symptom (3) | : headache, dizziness, ringing reducing the HT-related symptoms
in the ears, palpitation, blurred in individuals with essential HT.
vision, fatigue, nervousness, and
insomnia (p<0.001)
(1) SBP1 : compared to placebo group
(p<0.05) PC6 acupressure provided the systolic
DBP 1 : compared to placebo group and diastolic blood pressure regulation
.5 (1) BP . X
Bicer (%) pain and fatigue score (p<0.05) . . and decrgased VAS. pain severity,
(2022) (VAS. piver fatieue scale) (2) VAS Fatique and pain mean score VAS fatigue severity, and total
- DIDET lakgt L (p<0.01) score and subscale mean Piper
Piper Fatique scale mean score fatigue scale scores.
L (p<0.0D)
(1) lowest SBP 1 : TEAS-HF TEAS at PC6 reduced the incidence
(1) BP (mmHg) (100.0£9.4)>Con(91.5£16.5) and severity of hypotension after
(2) HR (p=0.002)>TEAS-LF(93.9£16.6) SA in parturients. TEAS at 10/50
(3) N/V score (p=0.001) Hz instead of at 2/10 Hz showed
(3) | : TEAS-HF, LF>Con (p=0.02) the antihypotension effect.
T ¢ increased, | : decreased, BP : Blood pressure, kPa : kilopascal (pressure unit), PP : pulse pressure, SV : stroke
volume, CO : cardiac output, LVWL : left ventricular wall length, MAP : mean arterial pressure, TPR : total pulmonary
resistance, CCP : coronary perfusion pressure, PAWP : pulmonary artery wedge pressure, BV : blood volume, MHR :
maximal heart rate, CMBV : Myocardial blood volume, SBP : systolic blood pressure, DBP : diastolic blood pressure,
ECG : electrocardiogram, HRV : heart rate variability, HR : heart rate, RPP : rate pressure product, PONV : postoperative
nausea and vomiting scale, OT : orthostatic tolerance, PCG : phonocardiogram, LVET : left ventricular ejection time,
PEP : pre-ejection period, EF : ejection fraction, CBFV : cerebral blood flow velocity, HDBR : head-down bed rest,
LFn : normalized low frequency, HFn : normalized high frequency, HFRR : respiratory rate, PO2 : partialpressure of oxygen,
mmHg © millimeter of mercury (pressure unit), HT : hypertension, VAS : visual analogue scale, N/V : nausea/vomiting,
Con : control group, SA : spinal anesthesia

Liu’
(2024)

(1) A+HA= Z guttle) A Z 598 D-arm studyE o

AT AR 4= 1290lA 1357714 oheFst Z3o] FAAZ A% 295, placeboel H$
Aot A7 2 4919, FF 613758 o1t 39| gle}, 3HONEL Jarm studyE HETE
AT AR A7 A gA 29iE Zeliy 25 FXA LS 71202 Transcutaneous electrical
T8 3 19 AetEsE 3k 199 N Es acupuncture stimulation(TEAS) A=} placebo>
& A ) 2P AR B4 3 19, HF S Hlwd A7t 19% TEASTES 153 AF
o}Hst AN A e (gl on, A o2 o] wlwd a7} 195 A7 A
gE3 7 RS qaow g AT 190X E o Py g dx2sos sty A9t S35 3at
275 717 Qs e E 2As. 5 AAATH FEAHAFOR o] nlwst

(2) 9744 2 3 A7}t 19709t A5 g HA7|7Ee 190 23
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[Supplement 1] Full Search Expression in Each Medical Database

Database Search
#1 | "PC6"[All Fields] OR “neiguan”[All Fields]
49 “blood pressure”[MeSH Terms] OR “hypertension”[All Fields] OR “hypotension”[All
Fields]
PubMed
#1 AND #2
#3 | ("PC6"[All Fields] OR “neiguan”[All Fields]) AND (“blood pressure”[MeSH Terms]
OR “hypertension”[All Fields] OR “hypotension”[All Fields])
%3 AND ¢t
RIS z

(=% : neiguan/PC6) (=% : hypertension/hypotension)

KISS  |AE="H#d" and A5 = "dY"

KEYALL:(W}3& OR "PC6") AND KEYALL:(¥%)

KCI KEYALL: (hypertension OR hypotension OR “blood pressure”) AND KEYALL:(“neiguan”
OR "PC6")

vy "t

pcb neiguan hypertension

OASIS

Science On | “AA) =" 28" "neiguan”| "PC6” AND A =&} blood pressure”l “hypotension”| “hypertension”
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