
© 2015 American Medical Association. All rights reserved.   1 

 

Supplementary Online Content 
 

 

Moonen JEF, Foster-Dingley JC, de Ruijter W, et al. Effect of discontinuation of 
antihypertensive treatment in elderly people on cognitive functioning— 
the DANTE Study Leiden: a randomized clinical trial. JAMA Intern Med.  
Published online August 24, 2015. doi:10.1001/jamainternmed.2015.4103. 

 

eAppendix. Methods 

eTable 1. Change in Blood Pressure in the Intervention and Control Groups by 
Intention-to-Treat Analyses (n=356) 

eTable 2. Change in Outcome Measures in the Intervention vs Control Groups 
Assessed by Per-Protocol Analyses (n=311) 

eTable 3. Change in Primary and Secondary Outcome Measures in the Intervention 
Group per 10–mm Hg Increase in Systolic Blood Pressure (n=180) 

eTable 4. Adverse Events 

 

This supplementary material has been provided by the authors to give readers 
additional information about their work. 

  



© 2015 American Medical Association. All rights reserved.   2 

 

eAppendix. Methods 
 
Algorithm for discontinuation of antihypertensive treatment 
Monotherapy with a calcium channel blocker, angiotensin converting enzyme inhibitor, angiotensin receptor 
blocker, or diuretic was discontinued promptly, while a beta blocker was first halved and then stopped the next 
week. In the case of combination therapy of 2 drugs, first 1 drug was discontinued promptly and the other drug 
was halved, followed by complete discontinuation the next week. In the case of combination therapy of 3 drugs, 
first 2 drugs were discontinued promptly and the third was fully continued. In the consecutive 2 weeks this 
remaining third drug was first halved and then completely discontinued. 

 

MRI and MRA acquisition and image analyses 

MRI acquisition  

All imaging was performed on a whole-body MR system operating at a field strength of 3-Tesla (Philips 
Medical Systems, Best, The Netherlands). Three-dimensional (3-D) T1-weighted images were acquired with 
repetition time (TR)=9.7 ms, echo time (TE)=4.6 ms, flip angle (FA)=8°, and 224177168 mm field of view 
(FOV), resulting in a nominal voxel size of 1.171.171.4 mm. T2-weighted images were acquired with 
TR=4200 ms, TE=80 ms, FA=90°, FOV=224180144 mm, matrix size 448320, 40 slices, 3.6 mm thick. 
Fluid attenuated inversion recovery (FLAIR) images were acquired with TR=11 000 ms, TE=125 ms, FA=90°, 
FOV=220176137 mm, matrix size=320 240, 25 transverse slices, 5 mm thick. T2*-weighted images were 
acquired with TE=45 ms, TE=31 ms, FA=13 °, FOV=250175112 mm. Based on a localizer angiographic slab 
in the sagittal plane, a 2D phase contrast section was positioned at the level of the pons through the basilar artery 
and both internal arteries to measure the flow volume these arteries. The MRA 2D phase-contrast images were 
acquired with TR=13 ms , TE=8.6 ms , FA=10°, slice thickness=5.0 mm, FOV=150103 mm; matrix 
size=256256, number of signal averages=20 and velocity=200 cm/s.  

White matter hyperintensities 

For the automated measurement of white matter hyperintensity volume images were analyzed using tools of 
FMRIB Software Version 5.0.1. Library.1;2 3D-T1-weighted images were skull stripped,3 and FLAIR and 3D-T1 
image were co-registered.4;5 Thereafter the brain extracted and the FLAIR image was affine-registered to 
MNI152 standard space using the FMRIB’s Linear Image Registration Tool. A MNI152 standard space white 
matter mask was used to extract the white matter from the FLAIR image. Subsequently a threshold was set to 
identify which white matter voxels were hyperintense, followed by manually checking and editing for quality 
control. 

Cerebral microbleeds and cerebral lacunar infarcts  

MRI scans were visualized using the freely available software Philips DICOM viewer R3.0-SP03. Cerebral 
microbleeds defined as focal areas of signal void (on T2-weighted images), which increased in size on T2*-
weighted images (blooming effect).6 In this way, cerebral microbleeds were distinguished from vascular flow 
voids. Symmetric hypointensities in the basal ganglia, likely to represent calcifications or non-haemorrhagic 
iron deposits, were disregarded. Cerebral lacunar infarcts were assessed on FLAIR, T2-weighted and 3D-T1-
weighted images. A cerebral infarct was defined as a parenchymal defect (with signal intensity identical to 
cerebrospinal fluid on all sequences) of at least 3 mm in diameter,7 surrounded by a zone of parenchyma with 
increased signal intensity on T2-weighted and FLAIR images. 

Cerebral blood flow 

Flow measurements were performed on MRA, 2D phase-contrast images with the internally developed software 
package MASS® (Division of Image Processing, Department of Radiology, Leiden University Medical Center). 
With this software, after automatic delineation of the vessel, the blood vessel is identified manually. The region 
of interest was manually drawn around the vessel in the phase images and checked on the anatomical image. 
Total cerebral blood flow (mL/min) was defined as the sum of the flow in the basilar artery and both internal 
carotid arteries. Because cerebral blood flow is strongly dependent on brain volume we expressed cerebral blood 
flow in mL/100g/min brain volume.  
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eTable 1. Change in blood pressure in the intervention and control groups by 
intention-to-treat analyses (n=356) 

 Intervention 
(n=180) 

Control 
(n=176) 

SBP change, n (%)   
 <10 mm Hg 108 (60.0) 127 (72.2) 
 10-20 mm Hg 29 (16.1) 31 (17.6) 
 >20 mm Hg 43 (23.9) 18 (10.2) 
DBP change, n (%)   
 <5 mm Hg 117 (65.0) 134 (76.1) 
 5-10 mm Hg 24 (13.3) 20 (11.4) 
 >10 mm Hg 39 (21.7) 22 (12.5) 
SBP/ DBP change was calculated by subtracting baseline blood pressure form SBP/DBP measured 
at follow-up 

Abbreviations: SBP= systolic blood pressure; SD= standard deviation; DBP= diastolic blood pressure 
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eTable 2. Change in outcome measures in the intervention versus control groups 
assessed by per-protocol analyses (n=311) 

  Intervention
(n = 135) 

Control 
(n = 176) 

P 
value

Primary outcome     

Overall cognition (compound scorea) 0.01 (-0.16 to 0.18)  -0.01 (-0.16 to 0.15) 0.92 

      

Secondary outcomes     

Domains     

 Executive function, compound score -0.09 (-0.26 to 0.09)  0.06 (-0.09 to 0.22) 0.21 

 Memory function, compound score 0.07 (-0.10 to 0.25)  -0.06 (-0.21 to 0.10) 0.26 

 LDST psychomotor speed, digits coded -0.43 (-1.17 to 0.32)  0.58 (-0.08 to 1.25) 0.04 

Cognitive tests      

 MMSE Global Cognitive Functioning 
score 

1.14 (0.78 to 1.49)  0.81 (0.49 to 1.13) 0.17 

 Stroop Interference, secondsb -2.01 (-7.73 to 3.71)  -1.76 (-6.73 to 3.21) 0.95 

 TMT ∆, secondsb 10.25 (0.17 to 20.33)  -1.00 (-9.91 to 7.92) 0.10 

 15-WVLT Immediate Recall, words 
remembered 

1.32 (0.59 to 2.05)  0.93 (0.28 to 1.58) 0.42 

 15-WVLT Delayed Recall, words 
remembered 

0.58 (0.21 to 0.94)  0.31 (-0.01 to 0.63) 0.27 

 VAT, pictures remembered 0.06 (-0.20 to 0.32)  -0.04 (-0.27 to 0.19) 0.55 

Psychological and general daily 
functioning 

    

 Apathy Scale scoreb -0.13 (-0.81 to 0.56)  -0.51 (-1.12 to 0.10) 0.39 

 GDS-15 scoreb -0.11 (-0.39 to 0.17)  -0.19 (-0.44 to 0.05) 0.67 

 GARS functional status scoreb -0.69 (-1.32 to -0.06)  -0.05 (-0.60 to 0.50) 0.14 

 Cantril’s Ladder quality-of-life score -0.11 (-0.32 to 0.10)  -0.04 (-0.23 to 0.14) 0.63 

Data are presented as the mean difference in score (score follow-up minus score baseline) with 95% 
CI. 
LDST = letter digit substitution test; MMSE = Mini-Mental State Examination; TMT = trail making test; 
VAT = visual association test; 15-WVLT = 15 word verbal learning test; GDS-15 = Geriatric 
Depression Scale-15; GARS = Groningen Activity Restriction Scale.  
a cognition compound score of: Stroop interference, TMT delta, 15-WVLT immediate, 15-WVLT 
delayed, VAT, LDST was computed if 5 out of 6 tests were available  
b higher scores indicate worse functioning 
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eTable 3. Change in primary and secondary outcome measures in the intervention 
group per 10–mm Hg increase in systolic blood pressure (n=180) 

  B (95% CI) P value

Primary outcome   

Cognition, compound scorea -0.02 (-0.09 to 0.05) 0.57 

   

Secondary outcomes   

Domains   

 Executive function, compound score -0.04 (-0.11 to 0.03) 0.24 

 Memory function, compound score <-0.01 (-0.07 to 0.07) 0.93 

 LDST psychomotor speed, digits coded -0.08 (-0.38 to 0.22) 0.61 

Cognitive tests   

 MMSE Global Cognitive Functioning score -0.03 (-0.16 to 0.10) 0.65 

 Stroop Interference, secondsb 0.19 (-2.13 to 2.51) 0.87 

 TMT ∆, secondsb 3.78 (-0.34 to 7.89) 0.07 

 15-WVLT Immediate Recall, words remembered 0.06 (-0.22 to 0.34) 0.67 

 15-WVLT Delayed Recall, words remembered -0.05 (-0.20 to 0.10) 0.48 

 VAT, pictures remembered  0.02 (-0.07 to 0.12) 0.60 

Psychological and general daily functioning   

 Apathy Scale scoreb -0.02 (-0.29 to 0.25) 0.86 

 GDS-15 scoreb 0.08 (-0.03 to 0.18) 0.15 

 GARS functional status scoreb -0.21 (-0.49 to 0.06) 0.12 

 Cantril’s Ladder quality-of-life score <0.01 (-0.09 to 0.09) 0.95 

Data are presented as unstandardized Beta with 95% CI. Linear mixed models was used to examine 
the effect of 10 mm Hg change in systolic blood pressure (systolic blood pressure at follow-up minus 
systolic blood pressure at baseline) as independent variable on outcome measures (score at follow-
up minus score at baseline) as dependent variable. 
LDST = letter digit substitution test, MMSE = Mini-Mental State Examination; TMT = trail making test; 
VAT = visual association test; 15-WVLT = 15 word verbal learning test; GDS-15 = Geriatric 
Depression Scale-15; GARS = Groningen Activity Restriction Scale.  
a cognition compound score of: Stroop interference, TMT delta, 15-WVLT immediate, 15-WVLT 
delayed, VAT, LDST was computed if 5 out of 6 tests were available.  
b higher scores indicate worse functioning 
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eTable 4. Adverse events 

 Intervention Control 

  (n = 199) (n = 186) 

   

Deaths 1a 1b

   

Myocardial infarction 1 1 

Stroke 1 0 

Transient Ischemic Attack 1 1 

   

Hospitalizationsc 9 10 

        Elective 3 5 

        Not elective 6d 5e

a Cause of death: heart- and respiratory failure. Symptoms developed before start of intervention. 
b Cause of death: myocardial infarction. 
c Excluding vascular events and deaths. 
d including hospitalizations for: hip surgery (n=2), spondylodiscitis (n=1), atrial fibrillation (n=1), 
analysis back pain; M. Kahler (n=1), diverticular bleeding (n=1). 
e including hospitalizations for: collapse due to atrial fibrillation de novo (n=1), collapse and head 
trauma (n=1), pneumonia (n=1), choledocholithiasis (n=1), post-traumatic intracranial hematoma 
during use of anticoagulants (n=1). 

 

 

 


