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STUDIED PERIOD (YEARS): 3 years (date of first enrolment 08/03/2010) (date of last completed 26/06/2012)
OBJECTIVES: To examine if the combination of ACEi and resistance exercise training improves physical function more than exercise alone for functionally impaired older people
METHODOLOGY: 
Study design: Randomised controlled trial
Study setting: Hospitals in Dundee, Kirkcaldy and Angus
Diagnosis and main criteria for inclusion:
Inclusions: Community dwelling people aged ≥65 years with an impairment of mobility and/or dependence in functional activities of daily living requiring assistance; Short Physical Performance Battery (SPPB) score ≤10.
Exclusions: Already taking ACE inhibitor or ARB; contraindication to ACE inhibitor use (significant aortic outflow obstruction; eGFR<30ml/hr; systolic BP<90mmHg; allergy); undiagnosed heart failure (left ventricular systolic dysfunction on echocardiography); regular participation in exercise training; moderate to severe cognitive impairment (MMSE<20/30); wheelchair bound; unwilling to participate. All participants had an echocardiograph performed prior to study entry to exclude undiagnosed left ventricular systolic dysfunction.
Number of patients (planned and analysed):
A final sample of 158 patients (79 per group) was required for 80% power at a 5% significance level to detect a difference of 22.5m between groups with an expected standard deviation of 50m using a two-sample t-test of the change over baseline. Anticipating a 15% drop out rate we aimed to recruit 186 participants to the study.
170 participants were randomised to ACEi or Placebo in a 1:1 ratio. 162/170 (95%) participants completed the study. All recruited participants were analysed as described in the statistical analysis.


Test product, dose and mode of administration, Duration of treatment:
10 weeks of supervised resistance exercise training + 10 weeks of unsupervised training + perindopril 4mg for 20 weeks (Exercise + ACEi group)

Reference therapy, dose and mode of administration, Duration of treatment:
10 weeks of supervised resistance exercise training + 10 weeks of unsupervised training + matching placebo for 20 weeks (Exercise only group)

CRITERIA FOR EVALUATION:
EFFICACY: 
Primary outcome measure
The primary outcome was the difference between the two randomised groups in change over baseline in 6 minute walking distance at 20 weeks. Tests were performed using a standardised approach over a 25-metre course. Patients used their usual walking aids and received standardised encouragement at regular intervals. 
Secondary outcomes
1. Physical performance
a. Short Physical Performance Battery (SPPB).
SPPB assesses lower extremity function using measures of gait speed (timed over 2.4 metres), standing balance (side-by-side, semi-tandem and full tandem stance), and lower extremity strength (time taken to complete 5 chair stands). Each test is scored on a 0- to 4-point scale, and a summary score of 0 to 12 is obtained by summing scores from the three tests. 
b. Quadriceps strength
Lower limb muscle strength was measured using a hand-held dynamometer (model 01163 Lafayette Instrument Company, Lafayette, Ind., USA) which measures quadriceps strength. 
c. Handgrip strength
Handgrip strength was measured using a grip strength dynamometer. 
2. Health related quality of life and self-reported function – EuroQol and Functional Limitation profile
The EuroQol provides a brief measure of health status in a single index score.

SAFETY: 
Blood samples were collected for urea, creatinine and potassium at baseline, 2 weeks, 5 weeks, 10 weeks and 20 weeks. Blood pressure was also measured at these time points.
Drop outs, reasons for drop outs, adherence with supervised exercise, adherence with medication (capsule counts) and adverse events including hospital admission, morbidity and mortality were recorded

STATISTICAL METHODS: 
Primary outcome: The treatment effect estimate, 95% confidence interval (CI) and p-value, were derived from ANCOVA (a regression model with the change in 6MWD as the outcome, and predictor variables of treatment, baseline 6MWD and gender).
Two sensitivity analyses were carried out for the primary outcome. The analysis was repeated in the Per Protocol population (participants who had at least 80% compliance with medication, attended at least 16/20 exercise classes and attended all study assessment visits). In addition, multiple imputation of missing data at 20 weeks was applied.
Secondary Outcomes
At each follow-up visit, ANCOVA was used to derive a treatment effect estimate with 95% CI and p-value for each outcome, and repeated measures regression models

SUMMARY - CONCLUSIONS
EFFICACY RESULTS: The mean treatment effect difference between groups for 6MWD was not statistically significant (-8.6m, p=0.43). The effect of exercise training was apparent in both groups with a mean (95% CI) increase in 6MWD of 32.9m (22.1, 43.7) from baseline at 20 weeks.
No statistically significant treatment effect differences were observed between groups for any of the secondary outcome measures at 20 weeks. Small improvements in outcome measures from baseline were seen in both arms over the 20 weeks.

SAFETY RESULTS:
There were no suspected unexpected serious adverse reactions (SUSARs) and no participant died during the trial. A total of 22 serious adverse events (SAE) were reported: 11 in the Exercise + ACEi group and 11 in Exercise Only group. Creatinine
Mean (SD) baseline creatinine levels were 75.2 (14.9) mmol/l in the Exercise + ACEi group, and 79.4 (19.4) mmol/l in the Exercise Only group. By 20 weeks, serum creatinine levels had risen only marginally to 77.1 (16.8) and 78.9 (22.5) mmol/l, p=0.27.

Potassium: By 20 weeks, mean (SD) potassium levels had risen by only 0.03 (0.30) mmol/l in the Exercise + ACEi group, compared to 0.00 (0.31) mmol/l in the Exercise Only group (p=0.29).

Blood pressure: Participants had a mean (SD) systolic blood pressure at baseline of 148 (19) mmHg. By 20 weeks, the mean (SD) reduction in blood pressure in the Exercise + ACEi group was -16.1 (18.7) mmHg, compared to -10.7 (18.8) mmHg in the Exercise Only group, a treatment effect difference of -6.50 mmHg (-11.45, -1.55), p=0.010.

CONCLUSION:
We have found no synergistic effect on physical function with the addition of ACE inhibitors in a group of functionally impaired older people participating in exercise training. The effect of exercise training was apparent in both groups. Similarly while there were modest improvements in the secondary outcome measures from baseline in both groups, there was no statistically significant difference between groups.
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