
Supplementary Appendix

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

Supplement to: Lacro RV, Dietz HC, Sleeper LA, et al. Atenolol versus losartan in children and young adults with 
Marfan’s syndrome. N Engl J Med 2014;371:2061-71. DOI: 10.1056/NEJMoa1404731



1 

 

SUPPLEMENTARY APPENDIX 

 
 

Contents 
 
 
Pediatric Heart Network Investigators…………………………………………………………2 
 
 
Supplementary Results……………………………………………………………………….…4 
 
 
Figure S1. Resting and Average 24-hour Heart Rate vs. Prescribed Dose in  
                  Children at 36 month visit, According to Treatment………………………….…6 
 
Figure S2. Treatment Group Differences in Change in Aortic-Root Z-Score  
                  by Subgroup…………………………………………………….……………….….7 
 
Figure S3. Change in Aortic-Root Z-Score and Aortic-Root Dimension in Adults vs 
                  Children, According to Treatment Assignment.………………………………....8 
 
 
Table S1. Ghent Criteria..…………………………………………………………..…………...9 
 
Table S2. Dose of Treatment Medication..…………………………………………………..10 
 
Table S3. Blood Pressure and Heart Rate..……………………………………….………...10 
 
Table S4. Change over Time in Aortic-Root Z-Score:  Effect of Baseline Age.……...….11 
 
Table S5. Change in Aortic-Root Z-Score:  Association with Prescribed Dose.……...…11 
 
Table S6. Baseline Characteristics by Withdrawal Status…………………………………12 
 
Table S7. Primary Endpoint Sensitivity Analyses…………………………………………..12 
 
Table S8. Anthropometric Measures..…………………………………………………….…13 
 
Table S9. Reported Symptoms at Baseline and During Maintenance..……………….…14 
 
  



2 

 

PEDIATRIC HEART NETWORK INVESTIGATORS 

In addition to the authors, the following investigators participated in the Pediatric Heart Network 

Marfan Trial:  

National Heart, Lung, and Blood Institute:  Gail Pearson, Mario Stylianou, Victoria Pemberton 

Network Chair:  Lynn Mahony, University of Texas Southwestern Medical Center 

Data Coordinating Center:  New England Research Institutes, Lynn Sleeper* (PI), Sharon 

Tennstedt* (PI), Steven Colan, Gloria Klein*, Lin Guey*, Lisa Wruck*, Thomas Travison*, Shan 

Chen, Eric Gerstenberger, Tanya Olesker, David F. Teitel 

Core Clinical Site Investigators:  Boston Children’s Hospital, Boston, MA: Jane Newburger 

(PI), Ronald V. Lacro (Study Co-chair), Martha King, Carolyn Dunbar-Masterson, Jill 

Handisides, Andrea Posa*, Quincy Nang*, Cara Hass; Children’s Hospital of New York, NY: 

Daphne Hsu (PI)*, Wyman Lai (PI), William Hellenbrand*, Beth Printz*, Mary Roman, Richard 

Devereux, Rosalind Korsin, Greysi Sherwood*; Children’s Hospital of Philadelphia, PA: Victoria 

Vetter (PI), Stephen Paridon, Marie Gleason, Reed Pyeritz; Nicole Mirarchi*, Sandra DiLullo*, 

Agbenu Ejembi, Ruth Morgan*, Tonia Morrison; Cincinnati Children’s Medical Center, OH: D. 

Woodrow Benson* (PI),  William Border*, James Cnota, Haleh Heydarian, Michelle Hamstra, 

Kathryn Hogan, Lois Bogenschutz; Duke University, NC: Page A. W. Anderson (PI) - deceased, 

Jennifer S. Li (PI), Stephanie Burns Wechsler, Amanda Cook*, Charles Sang, Wesley Covitz*, 

Mingfen Xu, Lori Jo Sutton, Kari Crawford*, Summer Roberts*, Deborah Palmer; Medical 

University of South Carolina: J. Philip Saul* (PI), Andrew Atz, Geoffrey Forbus, Teresa Atz, 

Patricia Infinger, Aparna Choudhury*; Primary Children’s Hospital and the University of Utah, 

Salt Lake City, UT: LuAnn Minich (PI), Richard Williams, Angela Yetman*, Marian Shearrow, 

Michelle Robinson, June Porter*; Hospital for Sick Children, Toronto, Canada: Brian McCrindle 

(PI), Timothy Bradley, Jennifer Russell, Jack Colman, Elizabeth Radojewski, Svetlana Khaikin, 

Nancy Slater; Johns Hopkins University School of Medicine, MD: Harry C. Dietz (Study Co-

chair), William J. Ravekes, Mary Rykiel, Elisabeth Sparks, Gretchen Oswald, Jennifer Leadroot* 
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Auxiliary Site Investigators:  Washington University School of Medicine, St. Louis, MO: 

Charles Canter (PI), Angela Sharkey*, Alan Braverman, Cheryl Rainey; Texas Children’s 

Hospital Houston, TX: John L. Jefferies*, Timothy Slesnick*, Aimee Liou (PI), Hugo Martinez*, 

Andres Menesses*, Tunu Tenende*; Stanford University Medical Center, Stanford, CA: David 

Liang (PI), Elisabeth Merkel; Ghent University Hospital, Ghent, Belgium: Bart Loeys*, Julie De 

Backer (PI), Jan Maarten Cobben, Thierry Sluysmans, Anne De Paepe, Sylvia De Nobele; 

Mount Sinai Hospital, New York, NY: Bruce Gelb (PI), Shubhika Srivastava, Tejani Mendiz-

Ramdeen*, Constance Weismann, Emily Lawrence, Stephanie Chin, Helen Ko, Jen Le Yau; 

Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA: Steven Webber* (PI), Stacey Drant 

(PI), Jane Luce, Kevin Stiegler*; Vanderbilt University, Nashville, TN: Larry Markham (PI), 

Cheryl Kinnard*, Cheri Stewart, Sue Sommers, Carol Madison;  Ann & Robert H. Lurie 

Children’s Hospital, Chicago, IL: Luciana Young (PI), Megan Domenico*, Kathryn Waitzman*, 

Carla Lozano*; Children’s Hospital and Clinics of Minnesota, St. Paul, MN: Mary Ella Pierpont 

(PI), Charles Baker, Erin Zielinski*, Heidi Vander Velden, Alison Overman; Seattle Children’s, 

Seattle, WA: Mark Lewin (PI), Aaron Olson, Amy Payne; Cedars-Sinai Medical Center, Los 

Angeles, CA: David Rimoin (PI)- deceased, Mitchel Pariani*, Robert Siegel (PI), Asim Rafique*;  

Rady Children’s Hospital, UCSD, San Diego, CA: Paul Grossfeld, Arlene Smith, Terri McLees-

Palinkas* 

Echocardiography Core Laboratory:  Boston Children’s Hospital: Steven D. Colan (Director), 

Elif Seda Selamet Tierney*, Jami Levine, Shari Trevey, Marga Rivera 

Protocol Review Committee:  Michael Artman, Chair; Erle Austin, H. Scott Baldwin, Daniel 

Bernstein, Timothy Feltes, Julie Johnson, Thomas Klitzner, Jeffrey Krischer, G. Paul Matherne, 

Kenneth G. Zahka 

Data and Safety Monitoring Board:  John Kugler, Chair; David J. Driscoll, Mark Galantowicz, 

Sally A. Hunsberger, Thomas J. Knight, Holly Taylor 

* no longer at the institution listed  
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Supplementary Results 
 
Secondary Analyses  

A secondary analysis excluded 36 subjects identified after randomization as having a major 

eligibility violation, and adjusted for medical history of endocrine disorder/treatment, as its 

prevalence was unequal in the 2 treatment arms. Inferences regarding treatment effect on 

aortic-root z-score and dimension were unchanged by the secondary covariate-adjusted 

analysis of these fully eligible subjects (−0.144±0.014 SD units/year in the atenolol group and 

−0.113±0.014 SD units/year in the losartan group, P=0.11). The 608 subjects were from 549 

families. Adjustment for correlation among family members did not affect study inferences 

(−0.139±0.013 SD units/year in the atenolol group and −0.107±0.013 SD units/year in the 

losartan group, P=0.08). 

 

Less than six percent of the expected primary outcome measurements were missing. Almost 

80% of the 171 missing observations arose from the 65 subjects who withdrew during the 

course of the trial. Table S6 shows that these subjects were older and had larger baseline 

aortic-root size than those who did not withdraw, factors that might affect the rate of change in 

aortic-root z-score. The P value for the primary outcome using multiple imputation is P=0.11 

(Table S7). We also conducted sensitivity analyses that exclude the subjects withdrawn from 

trial and the subset of 29 withdrawn subjects who had a clinical event (Table S7). These 

analyses did not affect study inferences. In all of these analyses, the annual rate of change in 

aortic-root z-score was between −0.14 and −0.13 for the atenolol group and between −0.11 and 

−0.10 for the losartan group, with P values ranging from 0.07 to 0.11. 
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Description of Subjects with Adverse Clinical Outcomes of Death, Aortic-Root Surgery or 

Dissection 

The only death occurred in the losartan group, and was caused by heart failure and not by aortic 

complications. Both dissections occurred in the losartan group, but one dissection occurred in 

the context of pregnancy without progressive aortic-root enlargement, a known risk in Marfan 

syndrome. Although this subject was randomized to losartan, she became pregnant shortly 

thereafter and was treated with atenolol for several months before dissection. The other 

dissection was noted at the six-month follow-up visit at an aortic-root dimension of 6.27 cm in an 

individual who was randomized with an aortic-root dimension of 4.75 cm. 

 

Anthropometric Outcomes 

There was no treatment effect on any of the anthropometric outcomes (Table S8) and no 

differential treatment effect according to pre-specified subgroups. 

 

Adverse Events and Subject-Reported Symptoms 
 
At the end of uptitration, hematocrit (P=0.03), leukocyte count (P=0.004), and potassium 

(P=0.04) were higher in the atenolol group compared to the losartan group, but all values were 

within normal ranges. 

 

Many mild symptoms, particularly headache, fatigue, and nasal congestion, were reported at 

baseline but these did not differ between treatment groups (Table S9). During maintenance, 

dysgeusia, nausea, and muscle pain or cramps were slightly more common in the atenolol 

group. Very few subjects reported bothersome symptoms (3 to 4 rating on a 1 to 4 scale) either 

at baseline or during maintenance, but significantly more subjects taking atenolol reported 

bothersome chest pain and orthostatic dizziness. 
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Figure S1. Resting and Average 24-hour Heart Rate vs. Prescribed Dose in Children at 36 

month visit, According to Treatment Assignment.   

 

 

Panel A shows actual and predicted resting heart rate by prescribed dose of atenolol in 

mg/kg/day. Panel B shows actual and predicted resting heart rate by prescribed dose of 

losartan in mg/kg/day. Panel C shows actual and predicted average 24-hour heart rate by 

prescribed dose of atenolol in mg/kg/day. Panel D shows actual and predicted average 24-hour 

heart rate by prescribed dose of losartan in mg/kg/day. 
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Figure S2. Treatment Group Differences in Change in Aortic-Root Z-Score by Subgroup 

  
Treatment group differences in baseline-adjusted change in aortic-root z-score over 3 years are 

shown by pre-specified subgroup. Bars represent 95% confidence intervals for the group 

difference. Adult is defined as males ≥16 years and females ≥15 years. A denotes atenolol, ARz 

body-surface area-adjusted maximum aortic-root dimension z-score, BB β-blocker, and L 

losartan. 
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Figure S3. Change in Aortic-Root Z-Score and Aortic-Root Dimension in Adults vs. 

Children, According to Treatment Assignment.   

 

 

Panel A shows the baseline-adjusted rate of change in aortic-root z-score over 3 years in adults 

(solid lines), with pointwise 95% confidence bands (dashed lines). Panel B shows the baseline-

adjusted rate of change in aortic-root z-score over 3 years in children (solid lines), with pointwise 

95% confidence bands (dashed lines). The P value for differential treatment effect on aortic-root z-

score in adults vs. children was 0.31. Panel C shows the baseline-adjusted rate of change in aortic-

root absolute dimension over 3 years in adults (solid lines), with pointwise 95% confidence bands 

(dashed lines). Panel D shows the baseline-adjusted rate of change in aortic-root absolute 

dimension over 3 years in children (solid lines), with pointwise 95% confidence bands (dashed lines). 

The P value for differential treatment effect on aortic-root dimension in adults vs. children was 0.43. 

Adult is defined as males ≥16 years and females ≥15 years. Aortic-root Z-score denotes body-

surface area-adjusted maximum aortic-root dimension z-score.  
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Table S1. Ghent Diagnostic Criteria for Marfan Syndrome  
 

Diagnostic Rules  

For the index case: 

-  If family or genetic history is not contributory, major criteria in at least 2 different organ systems AND 

involvement of a third organ system. 

-  If a mutation known to cause Marfan syndrome in others or a mutation involving a highly conserved amino 

acid is detected, one major criterion in an organ system AND involvement of a second organ system. 

For a relative of an index case: 

-  Presence of a major criterion in the family or genetic history AND one major criterion in an organ system 

AND involvement in second organ system. 

SKELETAL 

Major (Presence of at least 4 of the following): pectus carinatum, pectus excavatum  (moderate to-severe), 

reduced upper-to-lower-segment ratio for age or arm span-to-height ratio greater than 1.05, wrist and thumb 

signs, scoliosis > 20
o
 or spondylolisthesis, reduced extension at the elbow (<170

o
), medial rotation of the 

medial malleolus causing pes planus, protrusio acetabuli. 

Minor: pectus excavatum of moderate severity, joint hypermobility, high arched palate with crowding of 

teeth, facial appearance (dolicocephaly, malar hypoplasia, enophthalmos, down-slanting palpebral fissures, 

retrognathia). INVOLVEMENT: 2 major criteria OR 1 major and 2 minor criteria 

OCULAR  

 Major: ectopia lentis 

Minor: flat cornea, increased axial length of the globe, hypoplastic iris or hypoplastic ciliary muscle causing 

decreased miosis. INVOLVEMENT: 2 minor criteria 

CARDIOVASCULAR 

Major: dilatation of the ascending aorta involving the sinuses of Valsalva and/or dissection of the ascending 

aorta 

Minor: mitral valve prolapse, dilatation of the main pulmonary artery in the absence of valvular or peripheral 

pulmonic stenosis below the age of 40 years, calcification of the mitral annulus below the age of 40 years, 

dilatation or dissection of the thoracic or abdominal aorta below the age of 50 years. INVOLVEMENT: 1 

minor criterion 

PULMONARY  

Minor only: spontaneous pneumothorax, apical blebs. INVOLVEMENT: 1 minor criterion 

SKIN AND INTEGUMENT 

Minor only: striae atrophicae, recurrent or incisional hernia. INVOLVEMENT: 1 minor criterion 

DURA 

 Major: lumbosacral dural ectasia by CT or MRI 

FAMILY/GENETIC HISTORY 

Major (any 1 of the following 3 observations): first degree relative who independently meets the diagnostic 

criteria, presence of a mutation in FBN1 that is known to cause Marfan syndrome or that involves a highly 

conserved amino acid, presence of a haplotype around FBN1 that is inherited by descent and unequivocally 

associated with MFS in the family 

 
Adapted from: DePaepe, A., Devereux, R.B., Dietz, H.C., Hennekam, R.C., Pyeritz, R.E., Revised diagnostic criteria 
for the Marfan syndrome. Am J Med Genet, 1996. 62: p. 417-426. 
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Table S2. Dose of Treatment Medication 

Dose of treatment medication  

 
Atenolol 

  
Losartan 

  (mg/kg/day) N Mean + SD Range N Mean + SD Range 

All 291 2.70±1.09 0.50-4.00 298 1.26±0.18  0.30-1.40 

Children 219 2.83±1.03 0.50- 4.00 224 1.27±0.18 0.30-1.40 

Adult*  72 2.31±1.17 0.50-4.00 74 1.23±0.16 0.70-1.40 

*Adult is defined as ≥15 years for females and ≥16 years for males. SD, standard deviation. 

 
 

 
 
 
 

Table S3. Blood Pressure and Heart Rate 

 

 
Baseline 

 
3 Years 

Measure  N Atenolol N Losartan P Value N Atenolol N Losartan P Value  

Blood pressure (mm Hg, mean + SD)      

Systolic 303 97±13 303 98±12 0.53 268 95±12 268 96±13 0.44 

Systolic-for-age z-score 303 -0.7±1.0 303 -0.6±1.0 0.29 268 -1.1±0.9 268 -1.0±1.0 0.33 

Diastolic 303 59±10 303 59±8 0.46 268 54±8 268 56±8 0.04 

Diastolic-for-age z-score 303 0.3±1.0 303 0.3±0.9 0.59 268 -0.3±0.9 268 -0.2±0.8 0.02 

Mean 298 72±11 297 71±9 0.61 266 68±10 268 69±9 0.13 

Mean-for-age z-score 298 -0.2±1.0 297 -0.3±0.9 0.84 266 -0.8±0.9 268 -0.7±0.9 0.07 

 
          Heart Rate (beats/min, mean + SD)  
          

Resting heart rate 303 79±17 301 79±18 0.75 268 64±12 268 73±13 <0.001 

Resting heart rate-for-age z-score 303 -0.02±0.90 301 -0.0±0.9 0.83 268 -0.9±0.8 268 -0.3±0.9 <0.001 

Average 24-hour heart rate 303 88±15 305 88±15 0.85 245 73±11 254 82±11 <0.001 

SD, standard deviation; z-score, z-score indexed to body-surface area unless otherwise specified.  
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Table S4. Change over Time in Aortic-Root Z-Score:  Effect of Baseline Age 

Age (yrs) 
Annual Rate of Aortic- 
 Root Z-Score Change* 

 Atenolol Losartan 

1 -0.232±0.025 -0.171±0.024 

5 -0.195±0.018 -0.144±0.018 

10 -0.149±0.013 -0.111±0.013 

15 -0.103±0.016 -0.077±0.016 

20 -0.056±0.023 -0.044±0.024 

 

*SD units/year ± SE.  

The association of baseline age with annual rate of change in aortic-root z-score did not depend on treatment group (P=0.38). Younger baseline age was 

associated with a greater decrease in aortic-root z-score over time in both the atenolol (P<0.001) and losartan (P=0.002) groups.  

Aortic-root z-score, body-surface area-adjusted maximum aortic-root dimension z-score; SD, standard deviation; SE, standard error. 

 

 
 

Table S5. Change in Aortic-Root Z-Score:  Association with Prescribed Dose* 
    Atenolol† 

 Losartan‡ 
    

Dose* 
Rate of Aortic-Root  
Z-Score Change¶  

 
Dose* 

Rate of Aortic-Root  
Z-Score Change¶ 

    1.8 mg/kg -0.143±0.018 
 

1.2 mg/kg -0.110±0.014 

    3.0 mg/kg -0.133±0.014 
 

1.3 mg/kg -0.112±0.014 

    3.7 mg/kg -0.127±0.018 
 

1.4 mg/kg -0.114±0.017 

     
*Doses are quartiles of prescribed maintenance dose. 

     
†Rate of aortic-root z-score change does not depend on prescribed atenolol dose, time x dose interaction, P=0.51. 

  
‡Rate of aortic-root z-score change does not depend on prescribed losartan dose, time x dose interaction, P=0.78. 

   
¶SD units/year ± SE 

Aortic-root z-score, body-surface area-adjusted maximum aortic-root dimension z-score; SD, standard deviation; SE, standard error. 
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Table S6. Baseline Characteristics by Withdrawal Status 
                             
Baseline Characteristic 

Withdrawn 
From Trial 

Not Withdrawn 
From Trial 

 
P value 

N 65 543  

Adult 43% 23% <0.001 

Age, years* 15.0±6.4 10.8±6.2 <0.001 

Male 58% 60% 0.79 

Aortic-root z-score ≥4.5 60% 33% <0.001 

Aortic-root z-score* 5.0±1.5 4.2±1.3 <0.001 

Past β-blocker use 58% 56% 0.79 

*Data shown as mean ± SD. SD, standard deviation. 

 
 
 
 
 

Table S7. Primary Endpoint Sensitivity Analyses 

Analysis of Primary Endpoint 
Number of 

Observations 

Annual Rate of Change* 

Atenolol                   Losartan 
 P value 

Primary analysis 2869 -0.139±0.013 -0.107±0.013  0.08 

Secondary analysis, multiple 
imputation 

3040 -0.132±0.013 -0.102±0.013  0.11 

Secondary analysis, excluding 29 
with adverse clinical outcome 

2773 -0.142±0.013 -0.111±0.013  0.09 

Secondary analysis, excluding 65 
withdrawals from trial 

2678 -0.144±0.013 -0.110±0.013  0.07 

*Estimated slopes of z-scores in SD units/year ± SE. SD, standard deviation; SE, standard error.  
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Table S8. Anthropometric Measures                    

 Measure 

 

Baseline 
 

 

3 Years   

  
 

 

Mean±SD 
 

Mean±SD 
 

 

Mean±SD 
 

Mean±SD Annual Rate of Change* 
 

 

 
N Atenolol N Losartan  P Value N Atenolol N Losartan Atenolol Losartan 

P 
Value 

 Weight, kg 303 41.7±22.4 305 40.5±22.4 0.51 269 50.2±22.5 270 48.9±22.9 0.239±0.153 0.229±0.154  0.96¶ 
 

Weight-for-age z-score† 270 0.2±1.2 278 0.3±1.1 0.32 223 0.4±1.1 223 0.4±1.2 0.011±0.013 0.019±0.013 0.45 
 

Weight-for-height z-score‡ 58 -1.1±1.6 61 -1.0±1.6 0.75 19 -1.3±2.1 14 -1.0±1.7 -0.001±0.072 -0.157±0.076 0.13 
 

Height, cm 303 151.3±33.2 305 149.7±32.5 0.55 269 164.1±24.9 270 162.2±24.5 0.822±0.204 0.935±0.202   0.65‡ 
 

Height-for-age z-score† 269 1.9±1.1 272 2.0±1.2 0.39 223 2.1±1.1 222 2.1±1.2 0.046±0.013 0.019±0.013 0.13 
 

BMI, kg/m2 283 16.8±3.7 295 16.6±3.6 0.44 267 17.7±4.3 269 17.5±4.3 0.063±0.044 0.076±0.044   0.82‡ 
 

BMI for age z-score† 250 -1.2±1.7 263 -1.2±1.6 0.81 221 -1.2±1.8 222 -1.1±1.7 0.007±0.022 0.021±0.022 0.64 
 

Arm span to height ratio 301 1.03±0.04 303 1.03±0.04 0.98 268 1.03±0.03 269 1.03±0.04 0.001±0.001 0.001±0.001 0.49 
 

Upper to lower segment ratio 301 0.91±0.15 301 0.91±0.16 0.50 268 0.87±0.11 269 0.87±0.11 -0.014±0.002 -0.015±0.002 0.59 
 

 
*SD units/year ± SE 

  †CDC 2000 weight for age z-score, height for age z-score and BMI for age z-score calculations are available for patients between 0-20 years of age.  

‡Weight for height z-score calculation is available for height < 120 cm. 

        ¶Regression model adjusted for age at study visit. 
        

SD, standard deviation; SE, standard error; BMI, body mass index. 
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Table S9. Reported Symptoms at Baseline and During Maintenance 
 

 Any Severity Bothersome* 

 At Baseline† Anytime 6 mo to 3 yr At Baseline Anytime 6 mo to 3 yr 

Reaction 
Atenolol 
(N=303) 

Losartan 
(N=305) 

P Value‡ 
Atenolol 
(N=291) 

Losartan 
(N=297) 

P Value‡ 
Atenolol 
(N=303) 

Losartan 
(N=305) 

P 

Value‡ 

Atenolol 
(N=291) 

Losartan 
(N=297) 

P Value‡ 

Headache 112 (37%) 114 (37%) 0.93 202 (69%) 208 (70%) 0.93 10 (3%) 10 (3%) 1.00 27 (9%) 20 (7%) 0.29 

Fatigue 84 (28%) 105 (34%) 0.08 152 (52%) 153 (52%) 0.87 0 0 - 7 (2%) 5 (2%) 0.57 

Mood alterations 54 (18%) 49 (16%) 0.59 89 (31%) 86 (29%) 0.72 7 (2%) 3 (1.0%) 0.22 13 (4%) 13 (4%) 1.00 

Behavior changes 21 (7%) 23 (8%) 0.88 51 (18%) 46 (15%) 0.58 2 (0.7%) 1 (0.3%) 0.62 5 (2%) 8 (3%) 0.58 

Insomnia 60 (20%) 61 (20%) 1.00 108 (37%) 107 (36%) 0.80 2 (0.7%) 2 (0.7%) 1.00 6 (2%) 4 (1%) 0.54 

Nightmares 52 (17%) 53 (17%) 1.00 100 (34%) 94 (32%) 0.54 2 (0.7%) 3 (1.0%) 1.00 7 (2%) 4 (1%) 0.38 

Dizziness with standing 60 (20%) 58 (19%) 0.84 119 (41%) 105 (35%) 0.17 0 2 (0.7%) 0.50 6 (2%) 0 0.01 

Dizziness - other 25 (8%) 27 (9%) 0.88 60 (21%) 61 (21%) 1.00 0 1 (0.3%) 1.00 2 (0.7%) 0 0.24 

Fainting with loss of 

consciousness§ 
5 (2%) 9 (3%) 0.42 21 (7%) 16 (5%) 0.40 5 (2%) 9 (3%) 0.42 21 (7%) 16 (5%) 0.40 

Palpitations¶ 60 (20%) 53 (17%) 0.47 86 (30%) 101 (34%) 0.25 0 0 - 0 0 - 

Chest pain 54 (18%) 58 (19%) 0.75 114 (39%) 106 (36%) 0.40 1 (0.3%) 5 (2%) 0.22 14 (5%) 1 (0.3%) <.001 

Dyspnea 43 (14%) 38 (12%) 0.55 75 (26%) 72 (24%) 0.70 3 (1.0%) 0 0.12 1 (0.3%) 3 (1%) 0.62 

Wheezing 15 (5%) 14 (5%) 0.85 36 (12%) 32 (11%) 0.61 2 (0.7%) 1 (0.3%) 0.62 2 (0.7%) 5 (2%) 0.45 

Upper respiratory/Nasal 
congestion 

106 (35%) 117 (38%) 0.40 188 (65%) 186 (63%) 0.67 0 2 (0.7%) 0.50 3 (1%) 3 (1%) 1.00 

Cough 47 (16%) 59 (19%) 0.24 117 (40%) 113 (38%) 0.61 1 (0.3%) 0 0.50 1 (0.3%) 1 (0.3%) 1.00 

 

 

 

-Continued on next page- 
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 Any Severity Bothersome* 

 At Baseline† Anytime 6 mo to 3 yr At Baseline Anytime 6 mo to 3 yr 

Reaction 
Atenolol 
(N=303) 

Losartan 
(N=305) 

P 

Value‡ 

Atenolol 
(N=291) 

Losartan 
(N=297) 

P Value‡ 
Atenolol 
(N=303) 

Losarta
n (N=305) 

P 

Value‡ 

Atenolol 
(N=291) 

Losartan 
(N=297) 

P 

Value‡ 

Dysgeusia¶ 10 (3%) 3 (1.0%) 0.05 29 (10%) 16 (5%) 0.04 0 0 - 0 0 - 

Stomach pain/Indigestion 47 (16%) 61 (20%) 0.17 119 (41%) 121 (41%) 1.00 0 1 (0.3%) 1.00 2 (0.7%) 8 (3%) 0.11 

Nausea 30 (10%) 35 (11%) 0.60 99 (34%) 78 (26%) 0.05 1 (0.3%) 0 0.50 0 0 - 

Vomiting 23 (8%) 23 (8%) 1.00 81 (28%) 75 (25%) 0.51 0 0 - 1 (0.3%) 2 (0.7%) 1.00 

Diarrhea 35 (12%) 43 (14%) 0.40 94 (32%) 90 (30%) 0.66 1 (0.3%) 1 (0.3%) 1.00 1 (0.3%) 3 (1%) 0.62 

Constipation 44 (15%) 35 (11%) 0.28 77 (26%) 66 (22%) 0.25 0 0 - 1 (0.3%) 0 0.49 

Vascular (hands, feet) 35 (12%) 34 (11%) 0.90 73 (25%) 66 (22%) 0.44 0 1 (0.3%) 1.00 0 0 - 

Muscle pain or cramps 59 (19%) 58 (19%) 0.92 148 (51%) 124 (42%) 0.03 2 (0.7%) 4 (1%) 0.69 6 (2%) 7 (2%) 1.00 

Back pain 60 (20%) 67 (22%) 0.55 137 (47%) 134 (45%) 0.68 3 (1.0%) 2 (0.7%) 0.69 5 (2%) 8 (3%) 0.58 

Periorbital edema 13 (4%) 15 (5%) 0.85 22 (8%) 27 (9%) 0.55 0 0 - 0 1 (0.3%) 1.00 

Other║ 21 (7%) 16 (5%) 0.40 105 (36%) 108 (36%) 1.00 3 (1.0%) 1 (0.3%) 0.37 10 (3%) 12 (4%) 0.83 

* Subject-reported symptoms were based on a detailed questionnaire administered at each study visit.  Bothersome is at least 3 measured on a 1 to 4 scale where 4 
is most bothersome.  

†Two weeks after washout period and before study drug initiation 

‡ Fisher exact test: comparisons with P values < 0.1 are shown in bold. 

¶ Palpitations (cardiac arrhythmia) and dysgeusia are included for completeness, but only have allowable scores of 1 and 2 for bothersome. 

§ Fainting with loss of consciousness is included for completeness, but only has allowable scores of 3 and 4 for bothersome. 

║Other represents the maximum bothersome score of the other adverse drug reactions per subject per visit. 
 
 
 

  




