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[ Abstract] Objective To evaluate the intervention effect of high intensity interval training ( HIIT ) on hypertension

patients. Methods Computer was used to research databases including PubMed, Web of Science, The Cochrane Library,
EBSCO, Wanfang Data, CNKI and VIP from establishment to August 2018, to screen randomized controlled trial about
intervention effect of HIIT on hypertension patients. Based on drug therapy, patients in control group received regular activity or
moderate intensity exercises, while patients in test group received HIIT. SBP, DBP, VO,max, resting heart rate and BMI were
compared between the two groups after intervention. RevMan 5.3 software was used to complete the Meta—analysis. Results
A total of 6 literatures were enrolled (including 253 patients ), thereinto 5 literatures were English, 1 literature was Chinese.
Meta—analysis results showed that, SBP [ WMD=-4.58, 95%CI (-7.51, -1.65) ), DBP [ WMD=-2.15, 95%CI

(-3.98, -0.32) J and resting heart rate [ WMD=-3.24, 95%CI (-5.82, —-0.65) ] in observation group were statistically
significantly lower than those in control group after intervention ( P<0.05) , while VO,max in observation group was statistically
significantly higher than that in control group after intervention [ WMD=3.24, 95%CI (1.23, 525) , P<0.05]) ; no
statistically significant difference of BMI was found between the two groups after interventionl WMD=-0.54, 95%CI( -1.87,0.78 ),
P>0.05) .No adverse event was reported in the 6 involved literatures. Publication bias can not be analyzed due to few number of

involved literatures, thus publication bias can not be ruled out. Conclusion Existing literature evidence suggests that, HIIT
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can effectively improve the antihypertensive effect, VO,max and cardiorespiratory endurance in hypertension patients, slow

down the resting heart rate, without obvious influence on BMI.
[ Key words ]

rate; Meta—analysis
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Table 1 Basic characteristics of the involved literatures

% (%A

G (T4 TG ( ﬁ(?‘ﬁﬁ

e iy k% T8 e, %) I FHH A
GOROSTEGI-ANDUAGA ™' 2018 12 sk A 0 4728853181 m s ok, s [T HRE
wot o sees s SIS BTN e swomren P I
Jjotn! 018 AYEHRENELERSE 5100 10.07/51.57£6.27 HITY hEREs)  SUOR, 4 FREBELE, BMI
MOLMEN-HANSEN ™" 2012 12 R IR 25123 52547451392 HITY s 3/, Jk 12 H{‘;E ‘ﬁﬁﬁﬁg E@
JURIO-IRIARTE 2018 12 YRR 203 559485 HIT s 2%/, Jh 16 THR VO, max
AR N8 AHBHRENELERE 188 528+ 116/53.9+ 122 I spmizzal - 3, S0 THURIGTR ., FkE
TE: VO,max= e KA RE, BMI= A5 k42 4 min FUREMUEHL / AAT IS B 6 min AR EIS SRS UEAT, " O 10 41 3.5 min

RS A AT A2 8 1.5 min éﬁﬁ#ﬁﬁs&%ﬁﬁ,
HATZRE AT, N 4 41 4 min
A5 ek [ 14 ] dakgdldeys 8 1, XHE41Ic5 7 1)

"N 54 3 min &

R 2 MASCRAFTRTANY

Table 2 Quality evaluation of the involved literatures
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group after intervention
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group after intervention

B, BB, RiEHEARRFMG

24 RFEWF PASCERECRED, TCIRITEAL & R mfay, il
ANREHERR K LR AT RE .

3 itig

1o I S — R LA BN K T i AT, mT A L A
AN IR A28 B 2450 1 DRt i 4 B g . ARk BE A
DA AT T 2R AE e N T A AL TR RR IR, o o 5 3
PUBAE FTb#a#, 224 2% % KARPOVICH 7 7E 1954 4F
HREE BEyTIRT MR, JFSRTZ R, BTk
VB hy e i £ 3 i SRR T B, AR TPk mAes . 2o i
WA . FEARSNE AR T, SR FERE VR sk, i
WA A W TR R E R R T, SRR E N g
SHIBTNRE, R AT AT A I REAL TRk A Y . HIOT
SR R (IR B0 RN 80%~100% ) iz 85 5% i 1
SRR A2 S AC BRI T I — Rl 242 sh 2, BRI sl
BEREAR, L[] BR % A 0 AR5 2 5 2l ] ol A0 ok i By v
MBS, (8552 MRy SEAERFT R, HIT X
B . AR AT . Ol T Rt

A Meta ST 450 B, iRIG4LBE THUR SRR . &7k
JRARTFXTIRAL, $278 HIT e 803 & 1~2 ek 25 4a il R 4T
(14 g I A PR TR AR, (A E B R AL v A B . A
F5E I, HIIT REA RLsE o I B e I v e A PN
TVEET IR T M S KRR, B A Thae 2 b,
HAA BB L 38 Sl Bk R sz AR AU | el A2 Rl i e
T AR LA B Sy, T A4 R TR AR 0 VO, max 2 2 e £y
A3 S BE 1 R BT 3 60 S AR Y . F R4 Y AT
Meta 2345 R R, 60%~79% (1) VO,max 12 58 & ] B 8 14
e 2 RUBE RS RO B 7o 0 SR — 1R B I it 4
B, (BRI P A 8L [ SO REZEAL , PRGN IERE |
L . RS EIREENL . RS SR e R 2 A
Meta S35 R R, RIS F TS VO,max 7 FX R4,
DAL T X IR, 3R HIT TTA RS 1~2 Hai 244
il LA S LR A VO,max, IR B ELC R SO il
A Meta S T4 R0 s, PALUERE THUS BMI (B JCS1 2422
5, N HOT RRERAC 1~2 ok 2594 il B A (%) i 1 2
BMI, ZHr H IR v BE SHEAS /N e BMI Z AR . ARG T 15
AMARRFIESE Z R A 06, it — BT,

A SCHRIESE I, HIT A8 208 1~2 Jal 2y Prdadi
LA 10 7 I BB A TR ASUR B VO max, I8 R0, 3
M 7, AHXE BMT TG SRR . AR Meta ST A77E LA T SRR
(1) GIASCHERECR D, AR R s SCBUIR I, T RB A E SC

AR (2) A ASCHRA IS TRR RS, 7T R T
G (3) DRMGET A EERIEAK, Tk

HIIT 5 4F & R B E P TR . L, A& Meta 43474

PJCCPVD January 2019, Vol.27 No.l http: //www.syxnf.net

RAERATY 5 2 RFEAC T RCTs #E—2AIESE
Sk

(1] 3B, BRICH, MR, . \BURRIS shxh 4 1 900 ik &
HIMAE A SRRz [T ], A AR, 2014, 29(3):
223-227.D01: 10.3969/j.issn.1001-1242.2014.03.006.

[ 2] AVKiE . 287 ikiny 7 AR el s s iR A stk ()] .
D ERFE R, 2017, 38 (6) : 710-714.DOI: 10.16806/j.cnki.
issn.1004-3934.2016.06.021.

[3] PUGH CB, WALLER A E, MARSHALL S W.Physical activity and
public health [ J ] JAMA, 1995, 274 (7) : 533.

[4] %Jko8, B, 3, % hEESnEEHFHFREE (2014 4F

TR — ) [T ] A E =R AGE (R R ) L 2014, 1403 ):

182-185.

Rli&F I, SREAE, SKE5J5 . WIS M0 7 AF BB R A
RE W TR (] yrag 2Rk, 2017, 32 (21) @ 34-36.
DOI: 10.3870/j.issn.1001-4152.2017.21.034.

e, VERE, BT, S . R R B B PR i
BRI N [) ] PEBRZEY I, 2017, 32(8) .
907-911, 937.DOI: 10.3969/j.issn.1001-1242.2017.08.010.
HOLLOWAY T M, BLOEMBERG D, DA SILVA ML , et al.High

[5

[

[6

[

[7

[a—

Intensity Interval and Endurance Training Have Opposing Effects on
Markers of Heart Failure and Cardiac Remodeling in Hypertensive
Rats [J ] .PLoS One, 2015, 10 (3) : €0121138.DOI: 10.1371/
journal.pone.0121138.

[ 8] CORNELISSEN V A, VERHEYDEN B, AUBERT A E, et al.
Effects of aerobic training intensity on resting, exercise and post—
exercise blood pressure, heart rate and heart-rate variability [ J ] .
J Hum Hypertens, 2010, 24 (3) : 175-182.DOI: 10.1038/
jhh.2009.51.

[9 ] FRIGEHEA NI T IR 55500 5 AL 2 o R A B A 3, R 10
AL FZ N2 EEIEE R MRS B (] . P EE
M4, 2017, 32( 11 ): 1041-1048.DOL 10.3969/1.issn.1000-3614.
2017.11.001.

[ 10 ] Cochrane Handbook For Systematic Reviews Of Interventions
Version 5.0.0 [ EB/OL ] . [ 2018-09-10 | .https: //training.
cochrane.org/handbook.

[ 11 ] GOROSTEGI-ANDUAGA 1, CORRES P, MARTINEZAGUIRRE-
BETOLAZA A, et al.Effects of different aerobic exercise
programmes with nutritional intervention in sedentary adults with
overweight/obesity and hypertension: EXERDIET-HTA study

[J] .Eur J Prev Cardiol, 2018, 25 (4) : 343-353. DOI:
10.1177/2047487317749956.

[12] 1IZADI M R, GHARDASHI A A, ASVADI F M, et al.High-
intensity interval training lowers blood pressure and improves apelin
and NOx plasma levels in older treated hypertensive individuals

[ J ] .J Physiol Biochem, 2018, 74 (1) : 47-55.DOI: 10.1007/
$13105-017-0602-0.

[13]JOE A, CHOKI, LIM D S, et al.Effects of interval training on
blood pressure and endothelial function in hypertensive patients

[J].1JASS, 2018, 30 (1) : 50-61.DOL: 10.24985/
ijass.2018.30.1.50.



SEFHCo Jii B 104505 2 520 194F 1 H 215274855 130

BERME: hup: //www.syxnf.net .29.

[ 14 ] MOLMEN-HANSEN H E, STOLEN T, TJONNA A E, et al.
Aerobic interval training reduces blood pressure and
improves myocardial function in hypertensive patients [ J ] .
Eur J Prev Cardiol, 2012, 19 (2) : 151-160.DOIL:
10.1177/1741826711400512.

[ 15 ] JURIO-IRIARTE B, BRUBAKER P H, GOROSTEGI-ANDUAGA
I, et al.Validity of the modified shuttle walk test to assess
cardiorespiratory fitness after exercise intervention in overweight/
obese adults with primary hypertension [ J ] .Clin Exp Hypertens,
2018, 14: 1-6.DOI: 10.1080/10641963.2018.1481423.

(16 ] 0, X0 ¥ . o o 2 (] B2 Sl 0 o i e S8 5 Tei 48 i K%
BNP 520 [ 1. ABEA-EBe4i ( A ABERRD L 2018, 15(2):
108-116.

[ 17 ] KARPOVICH P V.Exercise in medicine: a review [ J | .Arch Phys
Med Rehabil, 1968, 49 (2) : 66-76.

[18] LURBE E, TORRO I, RODRIGUEZ C, et al.Birth weight
influences blood pressure values and variability in children and
adolescents [ J ] .Hypertension, 2001, 38 (3) : 389-393.

[19] BARTLETT J D, CLOSE G L, MACLAREN D P, et al.High—
intensity interval running is perceived to be more enjoyable than
moderate—intensity continuous exercise: implications for exercise
adherence [ J ] .] Sports Sci, 2011, 29 (6) : 547-553.DOL:
10.1080/02640414.2010.545427.

[20 ] FEntnt, i, sKipi . om0 35 AR e Lo P g
e o B sz [1] . s sh A g%GE, 2015, 34 (1) -

15-20, 30.

[21 ] GUIMARAES GV, CIOLACE G, CARVALHO V O, et al.Effects
of continuous vs.interval exercise training on blood pressure and
arterial stiffness in treated hypertension [ J ] .Hypertens Res,
2010, 33 (6) : 627-632.DOI: 10.1038/hr.2010.42.

[22] LIOU K, HO 'S, FILDES J, et al.High Intensity Interval versus
Moderate Intensity Continuous Training in Patients with Coronary
Artery Disease: A Meta—analysis of Physiological and Clinical
Parameters [ J | .Heart Lung Circ, 2016, 25 (2) : 166-174.
DOI: 10.1016/j.hlc.2015.06.828.

[23] BOUTCHER Y N, BOUTCHER S H.Exercise intensity and
hypertension: what’ s new? [ J |.J Hum Hypertens, 2017, 31(3):
157-164.DOI: 10.1038/jhh.2016.62.

[24] 0, BV, Jrb 2% BT B, A S it i R —
SRR IR R PRI BRI [ ] . P EEhEF R,
2018, 37 (3) : 202-207.

[25] 8, sKlkiE, EIER . MRS S ehiE i B O Ml 1) pY 82
Wi—Meta 207 [J] . JERURE R4, 2013, 36 (3) : 50—
56.

[26] By, FEA, XULEM, 55 5.0 2 BIHE R &
MBS Meta 5387 [1] . shAegeidiil Ak, 2017, 21 (3) .
245-249.DOI: 10.16462/j.cnki.zhjbkz.2017.03.008.

(ks F 4. 2018-10-05; &I HIY: 2019-01-16)
(ASCHhitt: . ke )

(55 24 50)

[5] HALEY E C Jr, THOMPSON J L, GROTTA J C, et al.Phase
I B/ NI trial of tenecteplase in acute ischemic stroke:
results of a prematurely terminated randomized clinical trial
[J] .Stroke, 2010, 41 (4) : 707-711.DOI: 10.1161/
STROKEAHA.109.572040.

[6] PARSONS M, SPRATT N, BIVARD A, et al.A randomized trial

[

of tenecteplase versus alteplase for acute ischemic stroke [ J ] .
N Engl J Med, 2012, 366 (12) : 1099-1107.DOI: 10.1056/
NEJMoal109842.

[7] HUANG X Y, CHERIPELLI B K, LLOYD S M, et al.Alteplase
versus tenecteplase for thrombolysis after ischemic stroke
(ATTEST ) : a phase 2, randomised, open-label, blinded
endpoint study [ J | .Lancet Neurol, 2015, 14 (4) : 368-376.
DOI: 10.1016/S1474-4422 (115) 70017-7.

[8] LOGALLO N, NOVOTNY V, ASSMUS J, et al.Tenecteplase
versus alteplase for management of acute ischaemic stroke ( NOR-
TEST) : a phase 3, randomised, open-label, blinded endpoint
trial [ J ] .Lancet Neurol, 2017, 16 (10) : 781-788.DOL:
10.1016/S1474-4422 (17 ) 30253-3.

(O] FRFRAR, MISCHR, L&, 55 . Stk e R S
e BT A AR T (0] L S R B A, 2018,
26 (7) : 444-450.

[10] CAMPBELL B C V, MITCHELL P J, CHURILOV L, et al.
Tenecteplase versus Alteplase before Thrombectomy for Ischemic

Stroke [ J ] .N Engl J] Med, 2018, 378 (17) : 1573-1582.

DOI: 10.1056/NEJMoal716405.

[11 ] NEPAL G, KHAREL G, AHAMAD S T, et al.Tenecteplase
versus Alteplase for the Management of Acute Ischemic Stroke in a
Low—income Country—Nepal: Cost, Efficacy, and Safety [ J] .
Cureus, 2018, 10 (2) : €2178.DOI: 10.7759/cureus.2178.

[ 12 ] Assessment of the Safety and Efficacy of a New Thrombolytic

(ASSENT-2) Investigators, VAN DE WERFF, ADGEY J, etal.
Single—bolus tenecteplase compared with front—loaded alteplase
in acute myocardial infarction: the ASSENT-2 double-blind
randomised trial [ J ] .Lancet, 1999, 354 (9180) : 716-722.

[13] SIS, R . (2018 ASA/AHA ZbkBR L HE IR A< Hh i #
WyE G ) BORE: [ ] P EaREY:, 2018, 21 (14) :
1639-1644.DOI: 10.3969/j.issn.1007-9572.2018.00.150.

[ 14 ] SPRATT N.Tenecteplase versus alteplase for stroke thrombolysis
evaluation ( TASTE ) trial [ EB/OL | . [ 2018-08-20 | https: /7
www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=363714.

[15] MUIR K.Alteplase—tenecteplase Trial Evaluation for Stroke
Thrombolysis ( ATTEST-2) [ EB/OL ] . [ 2018-08-21 ] .https:
/lclinicaltrials.gov/ct2/show/NCT02814409.

[ 16 ] CAMPBELL B C V.Determining the optimal dose of tenecteplase
before endovascular therapy for ischaemic stroke ( EXTEND-TA
TNK Part 2) [EB/OL] . [2018-08-20 ] .https: //clinicaltrials.
gov/ct2/show/NCT03340493.

(ki HI: 2018-09-23; E[al B 2019-01-15)
(ASCHH Bk )



