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In the past decade, efforts to improve blood pressure control have looked
beyond conventional approaches of lifestyle modification and drug therapy to
embrace interventional therapies. Based upon animal and human studies clearly
demonstrating a key role for the sympathetic nervous system in the etiology of
hypertension, the newer technologies that have emerged are predominantly
aimed at neuromodulation of peripheral nervous system targets. These include
renal denervation, baroreflex activation therapy, endovascular baroreflex
amplification therapy, carotid body ablation, and pacemaker-mediated
programmable hypertension control. Of these, renal denervation is the most
mature, and with a recent series of proof-of-concept trials demonstrating the
safety and efficacy of radiofrequency and more recently ultrasound-based renal
denervation, this technology is poised to become available as a viable treatment
option for hypertension in the foreseeable future. With regard to baroreflex
activation therapy, endovascular baroreflex amplification, carotid body ablation,
and programmable hypertension control, these are developing technologies
for which more human data are required. Importantly, central nervous system
control of the circulation remains a poorly understood yet vital component
of the hypertension pathway and mandates further investigation. Herein, we
review the aforementioned technologies with an emphasis on the data that
underpin their rationale and the human evidence that supports their use.
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Cac thiét bi trong diéu tri Tang huyét ap:
Qua khur, Hién tai va Tuong lai

Tran B4 Hi€u™, Nguyén Ngoc Quang, Pham Manh Hung

Vién Tim mach Viét Nam, Bénh vién Bach Mai

Trong thap ky qua, nhiing nd luc nham cai thién viéc kiém soat huyét ap da
VUGt ngoai cac phuong phap ti€p can thong thudng vé diéu chinh 16i séng va
diéu tri bang thu6c dén ap dung cac phuong phap diéu tri can thiép. Hién tai
6 kha nhiéu thudc va bién phap phéi hap thuéc trong diéu tri kiém soét ting
huyét 4p (THA). Bén canh d6, nhu cau khong phai dung thuéc ti ban dau ma
van kiém soat dugc huyét 4p hodc c6 nhing trudng hgp tang huyét ap khé
ki€ém soat bang thudc khién cho viéc lién tuc tim ki€ém cac phuong phap thay
thé hodc phéi hgp thudc dé diéu tri kiém soat t6t THA la mot hudng ngay cang
dugc quan tam. Gan day, mot loat cac ki thuat can thiép diéu tri huyét ap mdi
dugc phat trién va da chiing minh dugc su hiéu qua trong ha huyét ap.
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TRIET DIJT THAN KINH GIAO CAM MACH THAN QUA
DUONG ONG THONG

Tang hoat ddng than kinh giao cdm da dugc chiing
minh r6 rang & nhiing ngudi THA va gan day, su tang
hoat dong giao cdm dong manh than mot cach r6
rét cling da dugc ghi nhan & nhitng bénh nhan THA
khang tri. Phan 16n cac day than kinh huéng tam cda
than bat nguén tir doan gan niéu quan, xung quanh
cac mach mau I6n va trong tuyén va I6p co tran clia
bé than. Nh& d6, c6 thé ting dung bang con dudng
ti€p can trong l1dong mach than qua dudng 6ng thong
dé triét dét lam gian doan tin hiéu clia hé théng than
kinh giao cdm khi di qua day dé€ dén tan cung trong
mo than. Cac day than kinh ly tam truyén tin hiéu tu
nao bd dén than lai chd yéu la than kinh giao cam,
VGi su giai phdng noradrenalin tir dau mut day than
kinh giao cdm lam trung gian dan dén sy co mach
than ciing nhu tai hap thu natri va nudc tai cac té bao
biéu mo6 6ng than va gidi phong renin tir cac t€ bao
cau than.

A 3Blation of renal afferent nerves

Alcohol-mediated

Hinh 1. Mét s6 dung cu triét dét giao cam mach thén
(RDN)

A Hé théng triét phd thdn kinh giao cam déng mach
thdn bdng 6ng théng da dién cuc ndng lugng séng
radio Simplicity Spyral. B, Hé théng triét dét giao cadm
qua da ReCor Medical PARADISE. C, Hé théng RDN bding
con tuyeét doi.

Randomized Trials with SHAM control group I

Symplicity
HTN-3 RSD-Leipzig

17

RADIANCE-HTN 50LO
: REDUCE-HTN: REINFORCE
SPYRAL HTN-OFF MED
ReSET WAVE

SPYRAL HTN-ON MED

RADIANCE Il

RADIANCE HTN TRIO

Underscored: Trials using ultrasound denervation

RE UIRE
Years d
| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023->
Symplicity HTN-2 DENERHTN RADIOSOUND W
I Randomized Trials without SHAM control group ‘
Ongoing studies
Randomized Trials without SHAM control group Randomized Trials with SHAM control group (with SHAM control group):
D T T L S L I LRI EL LT T B S SRR < TARGET P CFEMED
= SYMPLICITY HTN-2 RADIANCE-HTN SOLO  SYMPLICITY HTN-3 (NCT03503773)
DENERHEART REDUCE-HTN REINFORCE RSD LEIPZIG - TARGET BP |
RADIOSOUND SPYRAL HTN-OFF ReSET
RADIANCE Il WAVE IV (NcT02010424)
Green: Trials which met the primary end-point | RADIANCE-HTN TRIO * SPYRAL HTN-ON MED
Red: Trials which did not meet the primary end-point g:YEIInRLEHTN-ON MED Expansion (NCT02439775)

Hinh 2. Cdc nghién ciu cgt méc RDN

Thirnghiém nhan ma HTN-1 (n-45) va thi nghiém
ngau nhién HTN-2 (n-106) cho thdy muc ha dang ké
huyét ap phong kham va su an toan ctia 6ng théng
stt dung nang lugng séng cé tan sé radio don cuc khi

st dung cho nhiing bénh nhan tang huyét ap khang
tri. Tuy vay thi nghiém ngau nhién Symplicity HTN-
3 ¢6 so sanh v&i nhém chiing gid thd thuat (sham
proceduce) trén 535 bénh nhan co6 ting huyét ap

88 Tran BH, Nguyen NQ, Pham MH. J Vietnam Cardiol 2024;107S (1):87-92. https.//doi.org/10.58354/jvc.1075%20(1).2024.770




Téng quan: Cac van dé cdap nhat trong tim mach A

khang tri lai cho thdy khéng c6 su khac biét dang
ké vé muic ha HA tam thu (SBP) trong 24h dugc ghi
nhan gira nhom bénh nhan dugc diéu tri bang RDN
va nhém chiing. Nhing két qua nay da thach thuc tat
ca cac nghién ctu da dugc cong bo trudce day va dat
ra nhiing cau héi vé phuong phap diéu tri THA bang
triét pha than kinh giao cdm déng mach than.

V6i nhiing hiéu biét chi tiét hon vé giai phau, su
phan bé than kinh & hé théng déng mach than, viéc
cai tién cac phuong tién va ky thuat triét pha da thay
dé6i va hiia hen nhiéu két qua kha quan hon. Cach tiép
can toan dién hon véi cac nhanh, dac biét doan xa,
d6 sau, muic nang luong can dat, chat liéu triét dét. ..
dang dugc dan hoan thién.

+ RDN st dung nang lugng song co tan sé radio
(RF) véi hé théng spyral:

Cac chuong trinh thér nghiém SPYRAL HTN-OFF
MED va SPYRAL HTN-ON MED, SPYRAL Pivotal duoc
thiét ké d€ nghién ctu tinh kha thi (khéng nham danh
gia chinh vé hiéu qua hodc tinh an toan), phan b6 ngau
nhién cac bénh nhan bi THA tam thu- tam truong két
hop (HATT: 150-179mmHg; HATTr > 90mmHg, va HATT

24h: 140-169mmHg) dang udng thudc (ON-MED) hoéc
khéng udng thudc (OFF-MED) va dugc lam tha thuat
RDN vai 6ng théng phat nang lugng song tan sé radio
(RF) da dién cuc Spyral hoac gia tha thuat xam lan
(sham).Trong nghién ctiu mau HTN-OFF MED, phan tich
trén 80 d6i tugng ban dau ghi nhan muic gidm dang ké
vé& HATT 24h sau RDN so vGi nhdm chiing. Trén theo doi
holter HA 24h, RDN lam ha HATT va HATTr mét cach bén
v(ing vao ca ban ngay va ban dém.

+ RDN st dung song siéu am:

RDN st dung séng siéu am da dugc nghién ctu
trong chuang trinh nghién cdu RADIANCE, la nhiing
nghién cttu ngau nhién c6 d6i chiing nhém gia thu
thuat (sham) & nhiing bénh nhan tang huyét ap
chua dugc diéu tri bang thuéc ha dp (nghién ciu
RADIANCE-HTN SOLO) hodc & bénh nhan THA dang
uéng mot vién thuéc két hop ba loai (nghién ctu
RADIANCE-HTNTRIO). Kéts qua v&i RDN st dung séng
siéu am giup ha HA bén viing trén holter huyét ap 24
gid, ha huyét ap & phong kham va huyét &p tai nha
cla ca s6 do HATT va HATTr. Khéng co tac dung phu
I6n nao dugc bao cdo & ca hai nhém.

Renal Denervation Control Mean Diff. Weight
Trial M Mean N Mean with 95% CI (%)
Ultrasound denervation
RADIANCE Il 150 .7.70 74 170 - -600( -886 -314) 1703
RADIANCE-HTN SOLO 74 -7.00 72 -310 - -290( -687, -093) 1605
RADIANCE-HTN TRIO 69 -850 67 -290 —_— ] 560(-1628, 508) 159
REQUIRE 69 660 67 -6.50 ——— 010( -537, 517) 6.09
WAVE IV 42 540 39 -760 ——ta——— 220( -707, 1147) 209
Heterogeneity: T =292 [ =34.94%, H =154 ’ -364( 626 -1.02)
Radiofrequency denervation
REDUCE HTN REINFORCE 34 -1820 17 -14.10 - -410(-1333, 513) 211
ReSET B -370 33 260 — -1.10( -809, 589) 260
RSD 35 -7.00 3% -350 —aa—1- 350( -840, 149) &71
SPYRAL HTN-OFF MED 166 -4.70 185 -0.60 . -410( -641, -179) 2302
SPYRAL HTN-ON MED 38 -18.70 42 -B80 - -1010( -16.07, -413) 484
SYMPLICITY HTN-3 /4 675 171 479 - 196( -484, 002) 1687
Heterogeneity: T =0.72, | =13.35%, H =1.15 * 372( 552, 1.81)
Overall L -382( -5.18, -2.46)
Heterogeneity: T =0.71, ' =1376%, H' =1.16 '
Test of group differences: p = 0.96
! r T
-20 -10 0 10

Hinh 3. Mtic @6 ha HA véi RDN st dung RF (SPYRAL) va siéu Gm (RADIANCE) qua theo déi huyét dp luu déng 24 gic
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Cac huéng dan cap nhat tur ESH 2023 la tai liéu
mai nhat ndi t6i cac bang ching mdi lién quan
TPTKGCDMT dé xuat rang:

o TPTKGCDMT c6 thé dugc xem xét 1a mot lua
chon diéu tri cho bénh nhan c6 (eGFR) > 40 ml/
phut/1,73 m? ma van khéng kiém soat dugc huyét ap
mac du da st dung két hop thuéc diéu tri tang huyét
ap, hodc néu diéu tri thudc gay ra tac dung phu nang
va chat lugng séng kém (loai khuyén nghi Il, cap do
chiing cu B).

0 RDN c6 thé dugc xem xét 1a mét lua chon diéu
tri b6 sung cho bénh nhan cé tang huyét 4p khang tri
néu eGFR > 40 ml/phut/1,73 m? (CoR Il, LoE B).

Hién tai, con nhiéu cau héi can tra Ii, bao gém
nhimg cau hai lién quan dén tinh bén vimng cda hiéu
qua lam sang va an toan lau dai trudc khi phuong
phap RDN thuc hanh lam sang thudng quy. Can c6
thém thd nghiém ngau nhién, tién ctiu & nhiing bénh
nhan bi tdng huyét ap tdm thu don doc dé xem xét
bién phap nay c6 hiéu qua dén dau, dac biét & nhom
bénh nhan cé nguy co tim mach cao . Bén canh tac
dung diéu tri THA, cau hoi gay su chidi y 1a RDN c6 hiéu
qua trén mét sé bénh ly tim mach hoac chuyén hoa
6 lién quan dén qua trinh tang hoat dong than kinh
giao cadm théng qua diéu hoa hé thong than kinh tu
déng nhu suy tim, suy than man, réi loan nhip. Cudi
cling, cac phuang phap ti€p can méi déi vsi RDN (nhu
ap lanh, cét bo vi s6ng..) ra dsi c6 nhiing lgi thé vé
cong nghé chuyén biét dang dugc nghién cdu.

4.2. Liéu phap kich hoat thu thé nhan cdm ap luc
(BAT)

Liéu phap kich thich tht thé nhan cdm ap luc (BAT)
dua trén vai trd cGa cac thu thé nhan cdm ap luc tai
xoang ddng mach canh va cung déng mach chu dé
dap Ung véi sy tang HA dong mach trong thai gian
tam thu, sau do gli cac xung than kinh hudng tam
vao nhan xam than kinh trung uong. Dan dén cac soi
than kinh ly tdm ctia hé than kinh giao cam (SNS) dén
tim, mach ngoai vi va than, dan dén gidm co mach, gay
gian mach va giam tiét renin. Thiét bj Rheos thé hé dau
tién bao gém cac dién cuc hai bén va mét may phat
xung. Thiét bi Barostim Neo thé hé thi hai gom mét
dién cuc, mét day va mot may phat xung. Vi tri téi uu

clia cac dién cuc co thé dugc xac dinh bang dap ung
ha huyét &p trong khi thuc hién tha thuét cay may.
Hién nay van chua cé dir liéu manh mé tir cac th
nghiém ngau nhién, dugc thiét ké phu hgp véi hé
théng Barostim Neo dé chiing minh ré rang kha nang
ha HA c¢ lién quan va duy tri. Vi vay cac thir nghiém
vé tac dung clia hé théng Barostim Neo & bénh nhan
tang huyét ap khang tri van dang dugc tién hanh.

Bién cue kich thich

May kich thich | =

Hinh 4. Hé théng kich hoat thu thé nhdn cadm dp luc nhdm
kiém sodt huyét dp

Khuéch dai thu thé nhan cdm ap luc ndi mach

Phuong phép lam gia tang suic cang thanh trong
xoang dong mach canh dugc cdm nhan béi cac thu
thé ap luc khi tdng ap luc, dan dén kich hoat xung
déng hudng tam dan dén viéc giam xung déng giao
cadm trung uong va ha ap.

Hinh 5. Hé théng gia tdng suc céng thanh déng mach
canh nhdm kiém sodt huyét dp
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Nghién ctiu khong déi chiing, khéng lam mu déau
tién trén ngudi-CALM-FIM_EUR dé danh gia muic do
an toan va hiéu qua cda thiét bj trén 30 bénh nhan
tang huyét ap khang tri. Cac tdc dung ngoai y nghiém
trong da dugc bao cao & 5 bénh nhan, nhung khong
c6 dot quy hodc con thi€u mau cuc bé thoang qua
nao xay ra.Vé hiéu qua, ca huyét 4p do do tai casGy té
va huyét ap trung binh 24h déu giam dang ké. Dt liéu
an toan theo déi lau dai va di liéu vé kha nang bao vé
van chua dugc cong bo.

Cac nghién ctiu dang dugc tién hanh hién nay bao
g6ém cac nghién ctiu nhan m& CALM-DIEM va CALM-
FIM_US. Nghién cttu ngau nhién c6 nhém déi ching
nhu CALM2, CALMSTART. Tuong tu nhu BAT, viéc ap
dung céc phuong phap khuéch dai thu thé nhan cdm
ap luc ndi mach cling c6 thé cé nhiéu hia hen trong
diéu tri suy tim, hién ciing dang dugc nghién ctu.
May tao nhip 2 buéng rit ngan théi khoang nhi
that gitp ha huyét ap

Ap luc cta tim phu thudc vao tién ganh that tréi,
va dugc diéu chinh mét phan do co bép tam nhi vao
that trdi. D6i v6i nhiing bénh nhan c6 nhip xoang
binh thudng, cac thay déi cda thdi gian tré giia
nhi that dugc cho 1a cé tac dung diéu chinh dé day
that trai. Diéu chinh tién tai that trdi bang cach thay
dé6i khoang nhi that, do dé, c6 thé dai dién cho mét
phuong tién dé ha huyét ap.

Hinh 6. Mdy tao nhjp 2 bubng rit ngdn thoi gian nhi
thdt nhdm kiém sodt huyét dp

Nghién cttu MODERATO danh gid an toan va
hiéu suat cia may tao nhip tim Moderato & bénh
nhan tang huyét 4p khé kiém soat. Ngoai viéc tang
huyét ap, Hiéu qua gidm huyét ap tuc thi va duy tri
trén HATT phong kham. Tuy nhién nhiing thay déi vé
HATTr phong kham va luu déng 24 h khéng dang ké.
Quan trong hon, khi theo déi lau dai, mic giam huyét
ap tam thu dugc duy tri trong han 2 nam va vé con s6
tuyét déi tham chi con ré rét hon so véi muc co ban
(-23,4+£ 20,5 mm Hg) .

Nghién ctiu MODERATO Il cho thay gidm HATT luu
dong trong 24 gid. Tuy nhién khéng cé su khac biét
vé céac bién ¢6 tim mach va cac thong so siéu am tim
trong theo doi 6 thang.

Nghién céiu MODERATO | va Il cho thdy tac dung
cht yéu trén HATT va c6 thé cé y nghia déi véi nhom
bénh nhan bi tang huyét ap tam thu don déc, chu
yéu nhdm bénh nhan cao tudi. Khad nang diéu chinh
phuong thuc diéu tri la mot Igi thé. Cac nghién ciu
theo doi dai han han véi viéc danh gid ky ludng chic
nang tim dé xac dinh chéc chdn rang khéng cé tai cdu
trdc tdm nhi.

Cau ndi théng déng tinh mach chau

S dung mot thiét bi giéng stent nitinol, dugc cay
ghép mét cach ti mi, dan dén su hinh thanh ctia 6ng
dan 4mm gilra ddng mach chdu ngoai va tinh mach.
Hé tuan hoan tinh mach tur d6 lam gidm bén viing
ca huyét 4p tam thu (HATT) va huyét 4p tam truong
(HATTr) ma khéng lam tang nhip tim.

Nghién ctiu ngau nhién duy nhat da dugc hoan
thanh cho dén nay la nghién cttu nhan mé, tién cdu,
da trung tam la thi nghiém ROX CONTROL HTN gém
83 bénh nhan THA khang tri. Tai thoi diém 6 thang
theo déi, cé su gidm dang ké HA phong kham (27/20
mmHg) va HA luu dong 24 gid (14/14 mmHg) 3 nhém
tao cAVA (véi P <0,0001) va khéng cé tinh trang gidm
huyét 4p & trong nhom diéu tri tiéu chudn. Tai thoi
diém theo déi 12 thang, trung binh HA luu dong 24
gio gidm 13/15 mm Hg (vé6i P <0,0001 c6 y nghia
thong ké) so véi ban dau 6 nhom can thiép, nhung
tai thoi diém nay, nhém ching khéng con dugc
theo déi. Panh gia thém vé tac dung clia cAVA trong
nghién ctiu ngau nhién, mu doi, c6 can thiép gia ROX
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CONTROL HTN-2 dugc bat dau vao nam 2017 va két
thuc vao thang 5 ndm 2019 sau d6 da c6 cac bao céo
vé anh hudng gay tinh trang suy tim doi vai bénh
nhan dugc tao cAVA trong thai gian theo déi lau hon
va sau d6 da dung nghién ctiu nay. Hién tai, khong cé
ké hoach ti€p tuc cac thi nghiém vé tao cAVA dé diéu
tri bénh nhan THA. Bién c6 vé ty 1& cao hep tinh mach
va tinh trang tang cung lugng tim khéng kiém soat
van con la méi quan tam.

Hinh 7. Thiét bj tao cdu néi théng ddng tinh mach
trung tam
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