Efficacy of nitric oxide, with or without continuing @ & ottt v gy it anays Continsesstopaalys
CrosgMark
i i i ORor MD (95%< Two-sided N Continu Stop(n=1044) ORorMD{OS%CI)  Two-sided
antihypertensive treatment, for management of high blood A v vl ot A it OHD e
- . . (=2000)  (n=2011)
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. . Death, all cause 4000 61(3%) 58 {3%) 112 (076-1-64) 057 2095 34(3%) 77 (3%} 118 (0-53-2-00) 055
random !SEd COI‘ItI‘O"ed trlal 555 score {ovt of S8) 3991 391(16)  385(16)  062(-03Btol61)* 046 2088 Fi(y)  3R4(16)  -125¢265t0016)° 028
b ) N Newological deteriorationt 3391 E7(9%)  194(10%) 088 (071-110) 028 2088 107(10%)  105(10%) 100(074-1:34) 689
The ENOS Trial investigators m Recurrent sirak 997 420%) 71 .2%) 1.37(0-85-270) 019 2093 30(3%) 18(2%) 1.64(2-90-3.00) 010
Summary :)‘lﬁptf:rf;':;':iim“iaj 4000 22(1%) 18 (1%) 1.20(0-63-2:29) 059 2095 12{1%) 11{1%) 103 (0-43-2-44) 095
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Background High blooed pressure is associated with poor outcome after stroke. V{hether‘ blood pressure should be  puyslished online Headachet 4000 360(18%)  170(9%) 239(1.96-292) <00001 2005 123{12%) 117 (11%) 111 (0-84-1-47) 046
lowered early after stroke, and whether to conu'n_ue or temporarily withdraw egﬁshng antihypertensive drugs, is not 0&?’12:..2014 Hypotension 4000 53(3%) 15 (%) 355(1-99-635) <00001 2095  24(2%) 16(2%) 158(0-82-3.02) 017
known. We assessed outcomes after stroke in patients given drugs to lower their blood pressure. S0140- 653‘23321‘;;:1_15’ Hypestensiort 4000  13B(7%) 155 (8%) 087 (0-68-113) 026 2095 60(6%) 94(9%) 0-65(0-46-0-92) 0015
. . P . . ; - See Online/Camment Seripus adverse event 4011 Z71(14%m)  261{13%) 1.05(0-88-1.26) 053 097 4704%)  155(5%) 0:93{073-149) 056
Methods In our multicentire, partial-factorial trial, we randomly assigned patients admitted to hospital with an acute . /s, doi oo 1016/ Discrarge data
ischaemic or haemorrhagic stroke and raised systolic blood pressure (systolic 140-220 mm Hg) to 7 days of sn4o-6736(14)61858-5 Medianhospital stay (days) 3985 11(7-25) B 0BT 100 2086 12{7-28)  11(7-26) 120(-08810328)" 032
transdermal glyceryl tt}mtrate {5 mg per ‘_hY)’ St‘_““d W‘thifl 48 h of stroke ansel, ar to no glyceryl trinitrate {C‘?ﬂﬁﬂl “Mernbers fisted ift appendix Death or institution 3086  7i6(3%)  761(38%) 1.08(0.94-1.75) 029 2086  450(43%)  389(37%) 076 (062-093) 0-008
group). A subset of patientts who were taking antitypertensive drugs before their stroke. were also r-fmdnmly assigned Comspondencator Day 30
to continue or siop taking these drugs. The primary outcome was function, assessed with the modified Rankin Scale  ProfPhilip MW Bath. Stroke Death 3996 IBAZN  263(3%) 080 (0.72-110) 077 2091 167(16%)  146(14%) 109 (0-83-1:42) 054
at 90 days by abservers masked to treatment assignment. This study is registered, number [SRCTN99434122. I::::‘;l";*' 5‘”'?:;"::5:’52 ‘:fsity Death or institution 3980  SG4(28%) 604 (30%) 0-88 (0.75-1-03) 011 2083  365(35%)  323(3W) 0-B5 (0-69-1-06) 615
Findings Between July 20, 2001, and Oct 14, 2013, we enrolled 4011 patients. Mean blood pressure was of Nottingham, Nottingharm Barthelindex {outof100) 3970 66(38) 63(19) 21B(-023t0459) o1 76 5B(4D) 62(35) 383(729t0038)" 0098
A , . s . NGS 1PB, UK rndlec < 0-90({D-76-1-06 019 076 425(41%)  365(35%) 128 (1.02-1-59) 0031
167 (SD 19) mm Hg/90 (13) mm Hg at baseline {median 26 h [16-37] after stroke onset), and was significantly philipbath@nottingham.acuk BMWE'"‘W 60 2:;’2 651: ((;3%) 691? 3)5%) o :-0-221:0(})88)* 013 272 50 10(7) -0.01(-170tg012) 0013
reduced on day 1 in 2000 patients allocated to glyceryl irinitrate compared with 2011 controls (difference seconinefor appendix ;“:S; ;::: B 1500 15{10) 040(-0-40t0120)* 065 179 13(0) 15{10) -1.65 (28110 049" 001
7.0 [95% CI ~8-5 to 5. w3« . -2. . . § i d
alloca[ted to t‘.onﬁnu: aEEEMe 3&5\1;4 ::x:, zedﬁlwrint:nn IIG-)IE:L l;:tlllerl::so r:l):od?;r::e‘iic':; ::Z 7t:1neri? 5(3111;'::-]::132 Verba! fluency score 2366 235(304)  205(297) 020{-004t0044)" 013 1201 19(304) 225(319) -035(-070tc0-02)* 010
~9.5 [95% CI —11.8 to -7.2) rum Hg/5 -0 |-6-4 to =3 7) mm Hg; both p<0-0001). Fanctonal sutcome at day 90 did Health ity satus 1R 04903 04303 OOLOMWONS 087 WG CMOT  SHOF oBEaBLIT E
* 3 =R .88y - - -2 (316 -2 -41to G-57)" 01
not differ in either treatment comparison—ithe adjusted common odds ratio (OR) for worse outcome with glyceryl EVAS w0 555609 SS-:BLGG) _:-_,} 72 (_2 :2:::.18:)). 322 :::z :;: gj:; :.1 (034-6)) o.:iij:z;tt{; 3351))* 0-42
trinitrate versus no glyceryl trinitrate was 1-01 (95% CI 0-91-1-13; p=0-83}, and with continue versus stop ZD? 253 30 SHAD e 062 2007  308(29%)  286(27%) 110{091-1:33) 035
antihypertensive drugs OR was 1.05 (0-90-1-22; p=0.55). Serausadvese ovent 4ol S10EGK 496N 10800 *
+ Data are number of patients (%) or mean (SD0). OR-odds ratio, MD-mmezn difference. 555=Scandinavian stroke scale. mR'S: modified Ranﬁnscﬂe.tﬁMﬁm‘ﬂﬁﬁ?ﬂt?*mhmg mini-mental state exatrination,
Interpretation In patients with acute stroke and high blood pressure, transdermal glyceryt trinitrate lowered blood TICS-M=modified telephone itterview for cognitive status. EQ=E:srain¢§l@S-vimal analogue scale. Z05=Zunyg depression scale. “Values are MD. {Nevrolagical deterioration was a decrgase in S55 by morethan
pressure and had acceptable safety but did not improve functional outcome. We show no evidence to support 5 paints and decrease in consciousness on S55 by miore than 2 points. $(Clinical events determined by the imvestigator.
continuing prestroke antihypertensive drugs in patients in the first few days after acute stroke. Table 2: Secondary outcames at days 7 and 90
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Glyceryl No glycen Continue Stop Ghyceryl No glyceryt Cantinge Stop

trinitrate trinitrate trinitrate trinitrate
Fatfent characteristics {Continued from previous page)
Number of patients 2000 2011 1053 1044 . Qualifying event®s
Age (years)" 70012) 70(12) Fcleni) 7311} ¢ Ischagmic stroke 1664(83%)  1678{83%) 928 (88%) 904 (87%)
Men* 1147 {57%) 1150 (57%) 528 {50%) 540{52%) * intracerebral haemarrhage 310 (16%) 319 (16%) 119 (119%) 127 (12%)
Pre-morbid mRS >0 490 (25%) 536 (27%) 365 (35%) 319 (31%) . Stroke, type wiknown a 1 (<1%) o 1{<1%)
Timetosandom treatment assighment i Non-stroke 26 (1%) 13 (1%) 6(1%) 12{1%)
Medan time (h)* 6(16-36) 76 (16-37) 26(16-35) 601537)  : sideoflesion, right (n=4003, 1073(51%) 1063 (53%) 554 (53%) 520 {50%)
Earlierthan 6 h 144 7%) 129 (6%) 68 (5%) 75(7%) 95-8%)
Geographical region’ " §55 score {outof SBJ*H 34(13) 34(13) 32(14) 33(13)
Asia 276 {14%) 283 (14%) 102 (10%) 100 (10%) + NIHSS (out of 42), estirmated 116} 11(6) 12(6} 11{6)
UK 1272 (64%) 1273 (63%) 678 (64%) 674 (65%) . GES<as)) 607 (30%) 622 (31%) 364 (35%) 363 35%)
Rest of Europe 322(16%) 325 (16%) 204 (19%) 203 (19%) © OCSP dagsification
Other 130 (7%) 130 (7%) 69 (7%) 67 (6%) Total anterior* 615 {31%) 594 {30%) 361 (34%}) 336 (32%)
Medical history . Partial anterior 616 (31%) 635 (32+%) 349 (33%) 353 (34%)
Hypertension 1287(64%)  1320(66%) 1001 (95%) 993 (95%) . Lacunar 695 (35%) 702(35%) 301 (29%) 323 (31%}
Taking antihypertensivedrrgst 1057 (53%) 1081 {54%) 1047 (99%) 1039 (99%) Posterior 74(4%) B0 (4%) 42 (4%) 32(3%)
Stroke 315 (36%) 279 (14%) 212 (20%) 204 (20%) * Ischaemic causative mechanisms™
Transient ischaemic attack 275 (14%) 269 (13%) 181 (17%) 171{16%) _ Cardivembolic 365 (22%) 352 (21%) 277 (30%) 230(25%)
Ischaemic heart disease 340 (17%) 329 (16%) 255 (24%) 268 (26%) " Largevessel 359 (22%) 383 (23%) 197 (21%) 220 (24%)
Peripheral arterial disease 51(3%) 66 (3%) 37 (4%) 40(4%) ; Smallvessel 639 (38%) 637 (38%) 305 (33%) 321(36%)
Diabetes 343(17%) 356 (38%) 240{23%) 244(23%) | Other 342 (21%} 320(19%) 170 {18%) 160 (18%)
Hyperlipidaemias 552{28%) 546 (27%) 395 (38%) 413(40%) Notdetermined 34(2%) 44.2%) 23(2%) 14(1%)
Current smoker (n=3846,96%) 450 (24%) 486 (25%) 185 {19%) 178 (18%) ' Othertreatment
Aleohol > 21 units per week 140 (7%} 154 (3%} 57(5%) 47 (5%) Thrombolytic treatment® 204(10%) 228 (11%) 123 (12%) 125 (1%}
:rt;l:l oisbrillation, cument or 395 (20%) 367 {18%) 308 (20%) 258 (25%) Data.are (%), median {QR), of mear {5D). Fercentages exchie missing valses from denomi mRS=rmodified
) Rankin Scale. bpim—beats per min. 5S5=Scandinavian Stroke Scale, NIHSS~National institutes of Health Stroke Scale.
Nitrate usebefurestqug 87 (4%) 67 (3%) 70 (73) 66 (6%) GES=Glasgow Coma Seale seore, DCSP-Oxfordshirg Community Stroke Project dassification. *Minimisation variable,
Hasmodynamics AStatification variable. #hualifying event was determined from imsstigator infatwation and Blinded adjudication of
Sysolcboodpressre(mm Hg)” 16719 167 (19) 166 (19) 168 (15) ';';;:m alm;;;gmﬂ;;}'“m; ; @&W?&ﬁﬁ?ﬂm‘ﬁﬁﬁmﬂ.
Diastolic blood pressure (mm Hg) 90 (13) 83{13) 88 (13) 89(13) **Sum might be highes than 200% because of mixed causes.
Mean heart rate (bprm; n=4007, 78(15) 77(15) 77{15) 77(15)
95.9%) Table 1: Baseline characteristics
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1914 (48%) noton 8P-lowering drags
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2000 assigned GTN patch
2000 competed baseline form (100%)
1590 underwertt brain scan (99%)

2011 assigned to no GTN patch
2011 competed basefine form (100%)
1899 underwertt brain scan {99%)
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1053 assigned to continue BP-lowering
drugs

1053 competed baseline form {100%)

1050 underwent beain scan (999%)

1044 assigned to stop BP-lowering drugs
1044 competed baseline form (100%)
1038 underwent brain scan (99%)
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1939 (97%) received GTN onthe first day
1711 (B6#%:) received GTN onthe first 4 days
1870 {99%) received 5T on any day

1490 (75%) received GTN on all 7 days

1999 {99%) received no GTN onthe first day

1958 (97%) received no GTN on the first
4days

2002 (99%]} received no GTN on any day

1933 [96%) received no GTN on all 7 days

745 (71%) continued drugs onthe frst day
681 (65%) cantinued drugs on the first
4 days
1045 (99%) continued drugs on any day
610 (58%) cantinued dnugs on all 7 days

687 (95%) stopped drugs on the first day
867 (83%) stopped drugs on the first
4days
1037 {89%) stopped drags on any day
810 (78%) stopped drugs on all 7 days
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12 {1%) had noinformation

12 {1%) had no information

Day7 Day7 Day7 Day?
61 (3%} died hyday 7 58 (3%} died by day 7 34 (3%) died by day 7 27 (3%} died by day7
1966 {99%) completed assessment 2006 (99%) completed assessment 1051 {99%) completed assessment 1044 {100%) completed assessment
4 {«1%) had no information 5 {«1%) had na information 2 (=1%) had no information 0 had ne information
Hospital Haspital Hospital Hospital
159 (8%) died in haspital 161 (8%) died in hospital 103 (10%) died in hospital 64 (9%} died in hospital
1988 (99%) completed assessment 1999 (99%) completed assessment 1045 {959%) completed assessment 1041 (99%) completed assassment

B (1% had no information

3 («1%) had no information
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1664 (B3%) had an ischaemic stroke
310 (16%) had a hagmerrhagic stroke
0 had an unknawn stroke type
26 (1% did not have 2 stroke

1678 (83%) had an ischaemic strake
319 (86%) had a haemarrhagic stroke
1 {«<1%) had an unknown strake type
13 (15} did not have a stroke

928 (884%) had an ischapmic stroke
119 (11%) had a hacmorrhagic stroke
0 had an unknown stroke type
6 (1%) did not have a stroke

904 (87%) had an ischaemic stroke
127 (32%) had a haemorrhagic stroke
1 («1%) had an unknown stroke type
12 (1%) did not have a stroke
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Day 90
233 (12%) died
1761 (88%) were alive
1993 (99%) had primary outcome analysis

wital status

6 (<1%} werq lost to folow-up or had no

Dy S0
263 (13%) died
1739 (B7%) were alive
2002 {59%) had primary outcome analysis
9 {<1%)were lost to follow-upor had no

vital status

Day 90
167 (16%) died
283 (BB%) wore alive
105G (99%) had primary outcome analysis
3 («1%) ware fost to follow-up or had no
vital status

Day 90
146 (14%) died
895 (BE%) were afive
1040 (99%) had primary outcome analysis
3 (=1%) were lost to follow-up ar had
no vital status

Figure 1: Study prafile

Data are n {%}. ENOS=efficacy of nitric oxide in stroke. BP=blood pressure, GTN=glyceryl trinitrate,




