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[ Abstract] Objective A small sample exploratory study was carried out to verify the effectiveness
and safety of vagal nerve stimulation (VNS) intervention in patients with treatment-resistant depression
(TRD). Methods From February 2018 to December 2020, five TRD patients who met the inclusion and
exclusion criteria were screened and included in the outpatient department of Beijing Anding Hospital for
VNS. The efficacy and safety were evaluated at 2 weeks after operation (startup commissioning parameters)
and 1, 6 and 12 months after startup. The depressive symptoms of patients were evaluated by 17 item
Hamilton Depression Scale to evaluate the curative effect, and the complications and adverse reactions
were observed. Results The symptoms of 5 patients began to improve about 1 month after operation.
6 months after the start of treatment, 4 patients achieved effective treatment (HAMD-17 reduction rate = 50%),
and 2 patients achieved clinical remission (HAMD-17 < 7). None of the 5 patients had surgery related or
material related complications. Hoarseness, shortness of breath and foreign body sensation in the throat were
transient. Conclusions This study preliminarily explored the effect of VNS in the treatment of TRD in the
domestic population. Four patients achieved effective treatment 6 months after the start of treatment, and there
were no serious adverse events.

[ Key words ] Treatment-resistant depression; Vagus nerve stimulation;  Efficacy; Safety

Fund program: Beijing Municipal Administration of Hospitals Incubating Program (PX2018064)



PR SR DA 202243 H 20 HEE 22555 3 Journal of Neuroscience and Mental Health, March 20, 2022, Vol.22, No.3 - 173 -

MARIEAE  —Fhm B R mE R F, m R
B R B 26 (1) 55 R o 1 A A s , T e R
T G I, Rk 3.5 N R
H Al b 3% A 5 T XE I 1 1A JE (treatment-resistant
depression, TRD) FEHAfAE L, (H R ZEWFFEH TRD
FE SR TP AP R A DL R T BB AR 256
7 T B, 25% ~ 30% [ F I TRD, 4
XFTRD AFESH 4 BN BA R i6 7 o 23w
RNBERIT A ROR WD H AR R A A 2
IR D AR TG S ) . 2005 436 [E FDA
HEE £ GE #2233 K (vagus nerve stimulation, VNS)
FHTRYT TRD B, FHVE R4 Bh M AT T B
VNS 077 i PR AR S, 1] F e o 2 85
PHOE PR AT A R FR . BRTE RGEPELR R Yy
WESZ, Sl BI VNS 67 (BI VNS VAT M in 4 BLiGYT) BE
g fdi TRD 345, HLxFhgkas R gm0 |
HI, VNSRS 09— Fh B 20097 )7 =0, fE R £
KEBE IZIT e, TG4l b, Wi B 10
VNSIATTIE P& BB RER A7 e A R R
EAEF [ 8 ] VNS TR YT TRDABAFFER R =S . A
AT Jig /INFEA TR ZE PRI 5%, 38 % TRD S & B
VNSIGRYT T, Sk HA woh: Joie ek

— W5k

LBFFEXT4E: F20184F2 A % 20204 12 A A
AT LEE R TSRS TRD . IABRAE: (D £
& DSM- IV 5 T B AR A RIS bR s (2) 4R 1%
18 ~ 654 1Y 1123 5 (3) i FIBLLL (1) 17 WL %5
IR AR 1 22 (HAMD-17) $743 > 24 435 (4) /0%
Phad 4 UWCMAR & A, OF EARU R R g 20 15k
Zefigt s (5) AR KA 2= I T PR FHAL A R Y
PUIMAR 2 B ST RRIR YT IR (6) AU AE R /i
FHWG AP RR L EHTam AR 2, Wy i 2500 [ #EER L 1
IRIFIER | TR | oK R B2y ettt v -&
BT MR (GABA) B2 77 25 22 ik 24 5 AR B AU TS Ao
255 [IRIT 20 4 IR (D AR KNEG 12 7
S B R LR IR T (MECT) JE3% 5 (8) AR IR kAR
FeZ ZG0O BRI TORG (9) AR 2D 6 JH A E
FHE PTIIARZY 5 (10) 5238 M WP AT
HE AR HEBRARIE : (1) 775 DSM- IV AR #if g
WIS (2) BRIEA H AT el aiA s 2L B A e Y
B ) FEA A U MR AR A AR A (A L 4]
)5 (4) BRAEA BT BRI AR s (5) TRIERT 14EN
i 18 DSM- IV A2 Wrbr 12 Wil R 55 24 W 1 AR
&5 (6) JEWRIH S LI A a2 | 7Rl B AN RE SR

B B A RE 2R It () R 5 (7) BRAT A A F R A
W5 (8) LATEZC M STER A ok Al ph e W o2 5 (9) A7
MEE RGP , A1 80 B BN ) RE 52 10t
o e [A] T B 1 P 245 4 1) 28 3 (AN e 4 AR5 . i
SR L AR | AT UG AT) 5 (10) R AR
FPERE PR BB (11) A VIR B AR A5 25 Bk AR A
(12) IEFEBL I E WSS R0 N o 254232 SR HL R T
kA iR s (13) B2k o HIE A O 200
USRS H AR 22 i H 259697 & (IR H A
BRI 5 (14) AU WE 25 8 R Bl 2 al A
AR (15) HETEHPtEEm 2594 ; (16) &
DIBUIREA 2 o A R o 1 # R 2
J& U2 E R B R A B b St vE [ S HE 4R .
(2017) BHIFEE (56) 5 —2017105FS=3 1, BF 75 %F 4 a5
PG [ E A

2.7 : ARG R H L ) NREAR R R AT
i ok [ AR B R K B m AL o 2 BE e 1121
TRD B # o RIGHA RHEBRARE, AT B AR UER
51 TRD SFH AT VNSIRYT o Bl &8 T #h st
KA Mt T Ab 5t 2 BE B AT 3 Ge AR AR e S DF
i, FFHEARG 2 A GFHLIEIR S50 I KRFFHLE 1. 6,
124 A BET, AT RO & M. Tk A48 10
PAE T EASER R T R E L T R 2R
TEAL SRR TR A J5 5276 VNS FAR

3. VNS FAREAE: (1) R AR 7 AT
WLA N R s A/ <487, e M2 ik
Fr AR A B AE AR B ZE IR ; (2) B AR A
AN AR MBS E Y 0 RSE, ReF#fE 5
FERNEASFETT, IR ORIER AR JC AR TC TR 5 (3) K itk
WA B 2 5 A BRI A LS, RS
LAATTIES B FL P T ) FHibsY
MR L, WA T RERTE, W] LU IS
HRIE VT H 48 5 (5) BROR R AR A 3k Y
BB, TOHLA L i i 5% B 5 (6) B P Fapl T4k
A AR A, R VINS201 A i 5 2 % 12 Sk AR DT
fic; (7) 7S AR BUHE SRk A G B K A Rk R 28, 3y
Bt T e AU A5 I SR 2 2 S PN ) [T MR 22 A
BRGSO, R AR Ll AR AR L 5B
W T4 58 2RI 5 (8) 7S A U Bt 2 ek A Ji 2 , It
At At T e (o] o R 22 1 B R R S B At RIS S
P B EACHE 5 (9) BRI AR A “ 1487 s (10) B8 G
HFLFARYI O, SEMHEA T AR (1) fllE# AL
FEAJE 2 Ji (AT AR 28 ) SE PR Ol el A, e /b
2 J8) J5 TS i, i VNS RGEE A TARIRES .



- 174 -

YT SR DA 202243 H 20 HEE 224855 38 Journal of Neuroscience and Mental Health, March 20, 2022, Vol.22, No.3

4 RS SHIBE B TAR)G 2T AR
BETERF ST o5& T VNS Il S BRI 9T KB, T7 0%
AR SRS EAR T, G a AT R,
1 ok b 2 A 45 i R PR R A A 0.25 mA,
6] 415 ~ 30 s, [ 85 min, {55938 30 Hz, kT
H1250 wso MR BT RORI 32 72 B 3 Uk 3
PR BR EE, LAA B R KT 2 U
SR AT 1.75 mA), HABRIESEAR A,

SIPROTRE L THE ARG 2 H ORI S
B0 LLEIHUR 1.2, 3.6, 12/ H R HAMD-17 5 £ F
FEAMARAE AR, SR FIDU S R 11 4 1 B 2 (HAMA)
VEAS A8 FERE IR, SR F I IR S04 B3 4 (Clinical Global
Impression, CGI) o AR IS s R, Lk
A2 h Zad—FPE RS DIAY 2 22 K5 Rk 2 iR
FR s A ik T B e, BRI EAEUIR
BNEM . BEENIEEA TR S T ¢ AUMARAE
PR A e 22(QIDS-SR) 'y [ 3., HAMD-17
B BB b S L 17 T EE R o 17 R R
%, B AR nT RV EA R A2 1k, IIFALE 14 H
HAMD-17 25 FM 1680744, 61~ H HAMD-17
SR ERIT RO bR, 1240 H HAMD-17 &5
RAAITHOTH . ARYE HAMD-17 PForbnife, B>
2453 N TETEAMAR; > 17 ~ 2443 N AR > 7~
1753 J A2 AR s << 75 AT MAERIE AR, ZEIR97
HR R SA IR B I PREE A

6. HLAMAL 245y I HE « 5 51355 151 e 3 56 0 i) 34
SEIEAE TR 6T 7 fANAE , R 3 iR
57T 04 15 19 JAH KR AF 15 mg/d i 275 me/d,
HA A BB F R I 25 R AR

TG 2407 SR JH SPSS 20.0 48 127 H 4
5o br . ARG MER R IEWF ST, VA A 5 B
ZikE, X2 E I T 2E TR S B
DL BT R, WL BT THE R %L +
bR +5) Fon. ZRMETENH, XHAT AR

FETETEMY L A2 RE A R R ARG BT R .
51 H 3 B9 HAMD-17 AT HAMA i 28 3 43 il 43 85 %
FH Shapiro-Wilk 2 #E 47 1IE A PR R 50, WNAF & IE 5
A R R XS e K S AT 534 P < 0.05 2R A 450

S-S
.

L. S —EseRk: i1, £, UK, 2347,
SRR VAR, 12, B, DU, 33 %, RURTRT4F,
W3, B, DU, 56 %, BIRTE33 4. Wkil4, B,
WU, 38 %, MIRFRE3 4R, M5, B, DUk, 2947,
RIRTR 124F

2. PRIT RN« 5 161 £ 35 24 g 42 1) 15 1) il
Vie STIBEEARE 14 H AT BUE R &
% IRIT IR 6, BRI 2 A4 R BITE YT A AL
(HAMD-17 J 53 % = 50%), %% 141 2 () HAMD-17 ) 43
FN20%. W11 R4 FIEIT IR IE 64 H 153
I R 2% fift (HAMD-17 < 743), R 91 3. s f51] 5 J AR 2
R R L 5 R HAMA |, QIDS-SR 2 A [a] 2
FEREE L MGE . WAR 1. 2230 56 35 1) HAMD-
17, HAMA E28 PE50 A1 1240 A K PE43 47 B % ¢ 46
5, 25 3 578 HAMD-17 Fl HAMA 1) 28 4k 25 5 ¥4
Gt E (P <0.05), W2,

3IFKRAES A RN : SHREH RS F
RS BAH I RAE . 5 BB E TSENE
10T L0 BN [ A B 7 IS AR, 1) 5 o — sk
PEIEL, HAR B E I SEUGE 3 A4 B WA
WIS, S o 1) A T B, AR S
SO T B, o o3 2 B e S R . 2 R
LR IO W S I, A R S R R R AR 5%
fift o BEUTIAN], SHIREYITCHA RN RN B, 5
FPRAS By LR A2 IRYT

T AT R Im RIS, 76 E R w)
HARZE T 56 VNSIE 7 TRD RBCH, 5101 3 ¥ 7
RJG 1~240H HBUERMSGE, 40 B ERG61H

R SOMEAYEMARAE SF AR ARG R ()

- V1CKTD) V2(RE14H)
HAMD HAMA QIDS-SR CGI HAMD HAMA QIDS-SR CGI
1 25 20 17 4 11 19 12
2 30 27 18 4 27 23 19
3 27 24 12 4 15 12 9
4 29 20 20 4 30 21 23
5 28 21 14 4 23 21 14

3
4
3
5

4

VIRJF61H) VARJF 1241)
HAMD HAMA QIDS-SR CGI HAMD HAMA QIDS-SR CGI
5 4 8 2 5 4 6 2
2420 30 4 21 16 20 3
10 6 4 3 10 6 7 3
7 5 19 1 5 5 6 1
10 9 11 3 9 5 10 2

1 : HAMD DU R TMAR 2% ; HAMA D% /R0 AR IR 2% 5 QIDS-SR MVARAE R PRE PEAL 2% ; COL I R EAEN 4



PR SR DA 202243 H 20 HEE 22555 3 Journal of Neuroscience and Mental Health, March 20, 2022, Vol.22, No.3 - 175 -

2 SHIXEAREIABIE B E RIS ARG 1240 A &R0
e (Gr, % £ )

mH AHI ARJG 124 H 18 P{A
HAMD  27.8+19 100 £6.6 7.18 0.002
HAMA  224=+3.1 72+5.0 13.13 < 0.001

1 s HAMD 7% /R AR 3 ; HAMA 3035 /R £ 1 e

R ENGRA R, 2 BB EEAR T 1240 H ik 2 R
a, HAR W EA R .

AR FE BESRALAIA 5 B TRD 3, (ET 45 Y
BFFT 4% 5 5 RE A R A T T 4518 — 8. VNS gl
AR TRD BB BYIABEEIR , {H P H 5 AgLEEAR
RN, MU IR RIS 5. VNSIRYT it
Iz N TR AT, HR T 2000 4R & AR
BEATIRTT I B8 D03 3 M FR 5 AR G 25
[FI4F, A B 2% ] BAE 75 Biological Psychiatry>> a2
T VNSEFXF TRD BIMISEWESE 2 2013 4F 1 — 15
Meta 3 HT B 506 2 BT 2 TRF S 04T T s, S52R %
PLAE 96 J& J5 4 By VNS 4 A9 697 ROR M 32%, 1
HOHLIA YT 410 14%; % B VNS 4L IR TT SR i R R
14% , T8 FIGYT 4K 4% , 4275 B VNS %t F1A77
TRD (4 BRI R4 B 201748,
Aaronsong:f[ 1] JF B T VNS489 TRD B 3 19 5 4F- [
VIRFSE, 45 9 7%, BfHin VNS 28 B9 5 4F SRR R A
BUR(67.6% H40.9%) I 28 i %.(43.3% H. 25.7%) ¥4
HH i X R A

B T VNSXF T TRD i 35 97 B0 5851, A it
5 SGBRAEIR Y — 2, KR LB VNSTRIT A IHHIAS R
N7, 500 R E A BRI R RSB BER A IR IR T,
W LA BN A AR AR S D) 150, — D
FE LR N % o ASBIFSE o B R B S B 5
Sackeim Z& L5 AOBF S — 2, HAE A5 R A 2
Aaronson 25 IIAIEST , 7EKIIHE RN VNS VAT 101 F2
FR A H AN R N A RS e T o

VNS A 97 B HT AR £ F AL B w5 i A A
20094, Manta 25" " (5256 & IR, VNS VAT 52 fk
gt L LR R e LoThy A F i, (HXTT
S-FROREREMZ TR K ICEE . 2013 4F, %K1 BA
(4 J5 2 F 98 T IRIE T VNS BE % 1805 ¥ 2 v g 2 H
B IR RER 2T, HoAk P AERS R 5 h 240 i 5
KT VNSRS X T AR AR IR B4 2l 3 A
FAT Rt 5 H ) S- oK A 6. BARIFS
PJUESE T VNS KT AR RER A e 18, (EALH
ARG ARRFTE IR RIEIT , A RAN T HE— 23

PIAEAS &, PRS0 IE VNS TR YT TRD BYS 7 RSl L 3 —
RN HHICHL

5IA B E BURIG T 7 B AHLG, VNSTRYT
AERZRH . BRPUMABSCER ZHh, FARA -
T PUNAR 253697 RN R In] 8, - H 5 Ho A4
HYAYTFANIR, XEAEE /N, BRI 35 Re =
HERR 21 H L KR FI T R S UM AR R FTR
KA K, L, VNSHK NG VERAE LB AR iR
P ARG P IR AR, (B Ra e s
HT, EPRE O R BRF TRD AR, Mij&fF &
S FANATT TR M ARAE H % T VNS 697,

AIFFEAFAEE 2 BRI (D) FEAR /N, HRITY
YERVILIR RS, IFELmR R Z il L RAEEA
W IIESE 5 (2) AT AL 34 TRD 23
5 JR A, A5 (R85 3 25 0367 AR PR
E, ATREXTZE R AR s, AR HETC PR Z
THUAH I PRAE 5% RS2 1 HA Rk S e 40k, (BB
BB E P VNSRS TDR [ AHSCHIFSR i A A B,
FIZEA FIRR A F R =l B M 2R AT, TC
B T R A SRR A AT R . ARRFRR
P AT, TTMAAAE ph 2, PE iRy A
RO, WA RN, HET, IS HLE A, 7
| E AR DA 5% 7 T AT R 2223 [ A et — 20 TR AT
5%, W TDR B F IR PRI 2
FUZEARIE  SCREFTAT R SERIA AT 3O R 2 0
EERMAR IR TR, BRI . VORI R T AR S
BRIt | Gk BRI, SO L BRI, SO TT

JE) i i

2 % x W

[1] World Health Organization. Depression and other common mental
disorders: global health estimates| M |. Geneva: World Health
Organization, 2017.

[2] Gaynes BN, Asher G, Gartlehner G, et al. AHRQ Technology
Assessments| A ]. Rockville (MD), Agency for Healthcare
Research and Quality (US): Definition of Treatment-Resistant
Depression in the Medicare Population, 2018.

[3] Trivedi M, Rush A, Wisniewski S, et al. Evaluation of outcomes
with citalopram for depression using measurement-based care in
STAR*D: implications for clinical practice[ J].Am]J Psychiatry,
2006, 163(1): 28-40. DOI: 10.1176/appi.ajp.163.1.28.

[4] McGirr A, Berlim MT. Clinical usefulness of therapeutic
neuromodulation for major depression: a systematic Meta-review
of recent Mela-analyses[ Il Psychiatr Clin North Am,2018 ,41(3):
485-503. DOI: 10.1016/j.psc.2018.04.009.

[5] LvH, Zhao YH, Chen JG, et al. Vagus nerve stimulation for
depression: a systematic review[ J ]. Front Psychol, 2019, 10:
64. DOI: 10.3389/fpsyg.2019.00064.



-+ 176 -

[6]

[7]

[13]

YT SR DA 202243 H 20 HEE 224855 38 Journal of Neuroscience and Mental Health, March 20, 2022, Vol.22, No.3

BT, A, B, 45 2K E R 2 RO G ST XS VR

W3EIL) ] it STREE H, 2019, 14(1): 19-22. DOI:

10.16780/}.cnki.sjssgncj.2019.01.004.
Zhao SW, Shi YC, Wei C, et al. Vagus nerve stimulation for

treatment of 3 cases with refractory epilepsy[ J ]. Neural Injury

and Functional Reconstruction, 2019, 14(1): 19-22. DOI:

10.16780/j.cnki.sjssgncj.2019.01.004.
Rush AJ, Bernstein IH, Madhukar H, et al. An evaluation of the
quick inventory of depressive symptomatology and the Hamilton

Rating Scale for Depression: a sequenced treatment alternatives

to relieve depression trial report[ J 1. Biol Psychiatry,2006,59(6):

493-501. DOIL: 10.1016/j.biopsych.2005.08.022.

Williams JB. A structured interview guide for the Hamilton

Depression Rating Scalel J ]. Arch Gen Psychiatry, 1988, 45(8):

742-747. DOIL: 10.1001/archpsyc.1988.01800320058007
William VB, Gabriela CA, Gregory J, et al. Validation of the 17-
item Hamilton Depression Rating Scale definition of response
for adults with major depressive disorder using equipercentile
linking to Clinical Global Impression scale ratings: analysis
of Pharmacogenomic Research Network Antidepressal J ].
Hum Psychopharmacol, 2016, 31(3): 185-192. DOI: 10.1002/
hup.2526

Rush AJ, Trivedi MH, Ibrahim HM, et al. The 16-item quick
inventory of depressive symptomatology (QIDS), clinician rating
(QIDS-C), and self-report (QIDS-SR) : a psychomeltric evaluation
in patients with chronic major depression[ J ]. Biol Psychiatry,
2003, 54(5): 573-583. DOI: 10.1016/50006-3223(02)01866-8.
Elger G, Hoppe C, Falkai P, et al. Vagus nerve stimulation is
associated with mood improvements in epilepsy patients[ J ].
Epilepsy Res, 2000, 42(2/3): 203-210. DOI: 10.1016/50920-
1211(00)00181-9.

Rush AJ, George MS, Sackeim HA, et al. Vagus nerve
stimulation (VNS) for treatment-resistant depressions: a
multicenter study[ J 1. Biol Psychiatry, 2000, 47(4): 276-286.
DOI: 10.1016/50006-3223(99)00304-2.

Berry SM, Broglio K, Bunker M, et al. A patient-level meta-

[14]

[16]

[20]

analysis of studies evaluating vagus nerve stimulation therapy for
treatment-resistant depression[ J 1. Med Devices(Auckl),2013,6:
17-35. DOI: 10.2147/MDER.S41017.
Aaronson ST, Sears P, Ruvuna F, et al. A 5-year observational
study of patients with treatment-resistant depression treated with
vagus nerve stimulation or treatment as usual: comparison of
response , remission, and suicidalily{ J].Am] Psychiatry, 2017,
174(7): 640-648. DOI: 10.1176/appi.ajp.2017.16010034.
Sackeim HA , Rush AJ, George MS, et al. Vagus nerve stimulation
(VNS) for treatment-resistant depression: efficacy, side effects,
and predictors of outcome| J ]. Neuropsychopharmacology , 2001,
25(5): 713-728. DOI: 10.1016/S0893-133X(01)00271-8.
Manta S, Dong JM, Debonnel G, et al. Enhancement of the
function of rat serotonin and norepinephrine neurons by sustained
vagus nerve stimulation[ J ].J Psychiatry Neurosci, 2009, 34(4)
272-280. DOI: 10.1016/].jpsychires.2009.01.008.
Manta S, EI Mansari M, Debonnel G, et al. Electrophysiological
and neurochemical effects of long-term vagus nerve stimulation on
the rat monoaminergic systems| J |. Int J Neuropsychopharmacol,
2013, 16(2): 459-470. DOI: 10.1017/S1461145712000387.
Sackeim HA, Brannan SK, Rush AJ, et al. Durability of
antidepressant response to vagus nerve stimulation (VNS) [ J ].
Int J Neuropsychopharmacol, 2007, 10(6): 817-826. DOI:
10.1017/31461145706007425.
Daban C, Martinez-Aran A, Cruz N, et al. Safety and efficacy
of Vagus Nerve Stimulation in treatment-resistant depression. A
systematic review[ J ]. ] Affect Disord, 2008, 110(1/2): 1-15.
DOI: 10.1016/j.jad.2008.02.012.
Young AH, Juruena MF, De Zwaef R, et al. Vagus nerve
stimulation as adjunctive therapy in patients with difficult-to-
treat depression (RESTORE-LIFE): study protocol design and
rationale of a real-world post-market study[ J . BMC Psychiatry,
2020, 20(1): 471. DOT: 10.1186/512888-020-02869-6.

(i FI 393 - 2021-06-28)

ORIt B 8%)

H 5

(MR I Siai DA ) SRR RGBS

AT BIFWBE T KitE MERFR/RER, FREQBIEEL B ORBAFTRE, BRELEHE
KR (P ZRBREHFAY LA ) BRI B P R A%, AAN T TRAE 7 W3k (www.ndmh.com) &
., HEHEAS, TG RAERP RMEEZEMIKS, AZKS B FTASHR % R %%A5, SF TR T i ts W
B, B AR PR BT, 55 %K £ (010-83191160)

P SHE L



