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Efficacy of vitamin and antioxidant supplements in prevention of
cardiovascular disease: systematic review and meta-analysis of

randomised controlled trials

Seung-Kwon Myung,'? Woong Ju,’ Belong Cho,' Seung-Won Oh,”* Sang Min Park,'
Bon-Kwon Koo,” Byung-Joo Park,° for the Korean Meta-Analysis (KORMA) Study Group

STUDY QUESTION Are vitamin and antioxidant supplements
beneficial for the prevention of cardiovascular diseases?

SUMMARY ANSWER Our meta-analysis of randomised
controlled trials found no evidence to support the use of
vitamin and antioxidant supplements in the prevention of
cardiovascular diseases.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

Previous randomised controlled trials have reported
inconsistent findings regarding the efficacy of vitamin and
antioxidant supplements in prevention of cardiovascular
diseases, and there has been no published comprehensive
meta-analysis. We found no evidence to support the use

of vitamin or antioxidant supplements in the primary or
secondary prevention of major cardiovascular events.

Selection criteria for studies

We searched PubMed, Embase, the Cochrane Library, Sco-
pus, CINAHL, and ClinicalTrials.gov in June and November
2012. We included randomised controlled trials reporting
the efficacy of vitamin or antioxidant supplements for the
prevention of cardiovascular diseases.

Primary outcomes

Major cardiovascular events such as cardiovascular death,
fatal or non-fatal myocardial infarction, angina, sudden car-
diac death, fatal or non-fatal stroke, and transient ischaemic
attack. Data were collected for subgroup analyses by type
of prevention (primary v secondary), type of vitamins and
antioxidants, dose of supplement, type of cardiovascular
outcomes, study design, methodological quality (high v1ow),
duration of treatment (<5 years v =5 years), funding source

Overall efficacy of vitamin and antioxidant supplements
on risk of cardiovascular diseases

Study Relative risk* Relative risk
(95% CI) (95% CI)

All trials (n=50) —-— 1.00 (0.98 t0 1.02)
Vitamin A (n=2) ~—s——— (.98 (0.451t02.16)
Vitamin B, (n=16) —a— 0.96 (0.92 to 1.01)
Vitamin B,, (=17) —a 0.99 (0.95 t0 1.02)
Folic acid (n=21) — 0.99 (0.95 to 1.02)
Vitamin C (n=7) — 0.99 (0.94 to 1.04)
Vitamin D (n=7) —_ 1.02 (0.98 to 1.07)
Vitamin E (n=17) —— 0.97 (0.94 to 1.01)
B carotene (n=17) —_— 1.04 (0.96t0 1.12)
Selenium (n=7) - 0.91 (0.77 to 1.06)

0.9 1.0 1.1 1.2

Favours Favours

supplements  control

*Fixed effects except for vitamin A and B carotene, which are random effects

(independent organisation v pharmaceutical industry),
provider of supplements (pharmaceutical industry v not
pharmaceutical industry), type of control (placebo v no
placebo), number of participants in each trial (<10000 v
210000), and supplements given singly or in combination
with other vitamin or antioxidant supplements.

Main results and role of chance

Out of 2240 articles retrieved from databases and relevant
bibliographies, we included 50 randomised controlled trials
with 294478 participants (156 663 in intervention groups
and 137815 in control groups) in the final analyses. In a
fixed effects meta-analysis of 50 randomised controlled tri-
als, supplementation with vitamins and antioxidants was
not associated with a reduced risk of major cardiovascular
events (relative risk 1.00, 95% confidence interval 0.98 to
1.02; I’=42). Overall, there was no beneficial effect of these
supplements in the subgroup meta-analyses by type of preven-
tion, type of vitamins and antioxidants, type of cardiovascular
outcomes, study design, methodological quality, duration of
treatment, funding source, provider of supplements, type
of control, number of participants in each trial, and supple-
ments given singly or in combination with other supplements.
Among the subgroup meta-analyses by type of cardiovascular
outcomes, vitamin and antioxidant supplementation was
associated with a marginally increased risk of angina pectoris,
while low dose vitamin B, supplementation was associated
with a slightly decreased risk of major cardiovascular events.
Those beneficial or harmful effects disappeared in subgroup
meta-analysis of high quality randomised controlled trials
within each category. Also, even though supplementation with
vitamin B, was associated with a decreased risk of cardiovas-
cular death in high quality trials, and vitamin E supplemen-
tation with a decreased risk of myocardial infarction, those
beneficial effects were seen only in randomised controlled
trials in which the supplements were supplied by the phar-
maceutical industry.

Bias, confounding, and other reasons for caution

Our findings could not be directly applied to fruit and veg-
etables rich in natural vitamins or antioxidants or natu-
ral vitamins derived or extracted from plants because we
investigated only synthetic vitamin and antioxidant sup-
plements. We were also unable to evaluate whether vita-
min and antioxidant supplementation would be beneficial
against cardiovascular diseases for populations who are
deficient in vitamins or antioxidants at baseline.

Study funding/potential competing interests
This research received no specific grant from any funding

agency in the public, commercial, or not-for-profit sectors.
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Benefits of B blockers in patients with heart failure and reduced
ejection fraction: network meta-analysis

Saurav Chatterjee,’ Giuseppe Biondi-Zoccai,” Antonio Abbate,’ Fabrizio D’Ascenzo,”
Davide Castagno,” Benjamin Van Tassell,” Debabrata Mukherjee,” Edgar Lichstein'

STUDY QUESTION
Is the effect of B blockers in patients with heart failure with
reduced ejection fraction a class effect?

SUMMARY ANSWER The benefits of § blockers in patients
with heart failure with reduced ejection fraction seem to be
mainly due to a class effect.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

The efficacy of B blockers in heart failure is well known. No
statistical evidence from current trials data supports the
superiority of any single agent over the others.

Selection criteria for studies

We included randomized trials that compared 8 block-
ers with other  blockers or other treatments in patients
with heart failure with reduced ejection fraction and that
reported mortality. We excluded studies if they were non-
randomized, had less than 100 patients, or had a follow-up
of less than three months.

Primary outcome(s)
The primary endpoint was death from any cause at the

longest available follow-up assessed with odds ratios and
Bayesian random effect 95% credible intervals, with inde-
pendent extraction by observers.

Main results and role of chance

As expected, in the overall analysis, 3 blockers provided
credible mortality benefits in comparison with placebo
or standard treatment after a median of 12 months (odds
ratio 0.69, 95% credible interval 0.56 to 0.80). However,
we found no credible differences when comparing the dif-
ferent  blockers head to head for the risk of death, sudden
cardiac death, death due to pump failure, or drug discon-
tinuation. Accordingly, improvements in left ventricular
ejection fraction were also similar irrespective of the indi-
vidual study drug.

Bias, confounding, and other reasons for caution

Paucity of data for some 3 blockers and inherent weak-
nesses of the constituent trials may limit the generalizabil-
ity of our findings.

Study funding/potential competing interests
None.

Standard pair-wise meta-analysis of B blockers and effect on mortality in chronic heart failure

Events/total
Study or subgroup B blocker Comparator 0dds ratio Weight 0dds ratio
(Mantel-Haenszel, (%) (Mantel-Haenszel,
random) (95% CI) random) (95% CI)
ANZ 1997 20/207 26/208 — 2.8 0.75(0.40t0 1.39)
BEST 2001 411/1354 449/1354 ;-- 14.0 0.88(0.75t0 1.03)
Bristow 1994 4/105 2/34 —-"—— 0.4  0.63(0.11to 3.62)
CARMEN 2004 14/191 14/190 —f—— 1.9  0.99(0.46 t0 2.15)
Carvedilol Efficacy/Cohn 2/70 3/35 : — 0.3  0.49(0.07 to 3.60)
CHRISTMAS 2003 8/193/ 6/194 —f—— 1.0 1.35 (0.46 to 3.98)
CIBIS 1994 53/320 67/321 —i’-- 5.5 0.75 (0.50to 1.12)
CIBIS 111999 156/1327 228/1320 -5- 11.2  0.64 (0.51t0 0.79)
CIBIS 111 2005 23/505 32/505 —%—— 3.4 0.71(0.41t01.22)
Colucci 1996 2/232 5/134 —5—- 0.4  0.22(0.04t01.17)
COMET 2003 512/1511 600/1518 -.- 14.7 0.78 (0.68t0 0.91)
COPERNICUS 2001 130/1156 190/1133 -é- 10.3  0.63 (0.49 t0 0.80)
ENECA 2005 7/134 7/126 —--— 1.0  0.94(0.32t02.75)
MERIT HF 2000/2002 145/1990 217/2001 -4:— 11.2  0.65(0.52t00.81)
MOCHA/Bristow 1996 12/261 13/84 —-—' 1.6  0.26 (0.12 to 0.60)
Packer 1996 22/696 31/398 —é 3.3 0.39 (0.22 t0 0.68)
PRECISE 1996 6/133 11/145 —-:—— 1.1 0.58 (0.21 to 1.60)
RESOLVD 2000 8/214 17/212 —f— 1.5 0.45 (0.19 to 1.06)
SENIORS 2005 169/1067 1921061 f- 10.9 0.85 (0.68 to 1.07)
Sturm et al 2000 5/51 8/49 —-—f—— 0.8 0.56(0.17 to 1.84)
Waagstein-MDC 1993 23/194 21/189 :—— 2.7 1.08 (0.57 to 2.20)
Total (95% Cl) 1732/11 911 2138/11 211 ¢ 100 0.71 (0.64 to 0.80)
Test for heterogeneity: 1°=0.02, x?=29.84, df=20, P=0.07, I’=33%
Test for overall effect: z=5.96, P<0.001 0.01 0.1 1 10 100
With prediction interval (0.58 to 0.84) Favours Favours
B blocker comparator
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Effectiveness of PhysioDirect telephone assessment and
advice services for patients with musculoskeletal problems:
pragmatic randomised controlled trial

Chris Salisbury," Alan A Montgomery,” Sandra Hollinghurst," Cherida Hopper," Annette Bishop,’
Angelo Franchini,” Surinder Kaur," Joanna Coast,” Jeanette Hall,” Sean Grove,” Nadine E Foster’

STUDY QUESTION Are PhysioDirect services, based
oninitial telephone assessment and advice from a
physiotherapist, as effective as usual care involving patients
waiting for a face-to-face appointment?

SUMMARY ANSWER Patients allocated to PhysioDirect
received treatment more quickly than those allocated to
usual care, and had equivalent clinical outcomes.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS PhysioDirect
services have been introduced to improve access to
physiotherapy, but it is unknown whether they are clinically
effective. In this study, clinical outcomes from PhysioDirect
were equivalent to those from usual care; although patients
received PhysioDirect treatment more quickly, the service
was not associated with increased patient satisfaction.

Design

We conducted a pragmatic randomised controlled trial to
assess equivalence in clinical effectiveness between Physio-
Direct and usual care. Patients allocated to PhysioDirect were
invited to telephone a physiotherapist for initial assessment
and advice, followed by face-to-face physiotherapy if neces-
sary. Patients allocated to usual care joined a waiting list for
face-to-face treatment. Patients were individually randomised
2:1 to PhysioDirect or usual care using an automated remote
system. Outcomes were collected blind to group allocation.

Participants and setting
Adults referred by general practitioners or self referred for
musculoskeletal physiotherapy to one of four physiother-
apy services in England.

Primary outcome(s)

Primary outcome was the SF-36v2 physical component
score (PCS) at six month follow-up (equivalence was pre-
specified as a between group difference of <2 in PCS). Sec-
ondary outcomes included four other measures of health
outcome, number of appointments, waiting time for treat-
ment, rates of non-attended appointments, time lost from
work, and patient satisfaction and preference.

Main results and the role of chance
Of 1506 patients allocated to PhysioDirect and 743 to

usual care, 85% provided primary outcome data at six
months (1283 and 629 patients, respectively). PhysioDirect
patients had fewer face-to-face appointments than usual
care patients (mean 1.91 v 3.11; incidence rate ratio 0.59
(95% confidence interval 0.53 to 0.65)), a shorter waiting
time (median 7 days v 34 days; arm time ratio 0.32 (0.29 to
0.35)), and lower rates of non-attendance (incidence rate
ratio 0.55 (0.41 to 0.73)). At six months’ follow-up, the SF-
36v2 PCS was equivalent between groups (adjusted differ-
ence in means -0.01 (-0.80 to 0.79)). All measures of health
outcome suggested a trend towards slightly greater improve-
ment in the PhysioDirect arm at six weeks’ follow-up and no
difference at six months. There was no difference in time lost
from work. Patients offered PhysioDirect were no more satis-
fied with access to physiotherapy than those offered usual
care, but were slightly less satisfied with the service overall
at six months (difference in satisfaction -3.8% (-7.3% to
-0.3%; P=0.031). PhysioDirect patients were more likely
than usual care patients to prefer PhysioDirect in future. We
did not detect any adverse events or other harms.

Bias, confounding, and other reasons for caution

The few differences observed between groups were small
and might not be clinically meaningful. Only 50% of elig-
ible patients chose to take part in the study. Questions about
satisfaction were only completed by patients who had con-
tacted a physiotherapist.

Generalisability to other populations

Broad eligibility criteria meant that the results were gener-
alisable to the types of patients likely to be offered PhysioDi-
rect. Some people could have declined participation in the
trial because they did not think PhysioDirect was suitable,
so the findings might only be generalisable if PhysioDirect
is offered to patients as a choice.

Study funding/potential competing interests

The study was funded by the Medical Research Council
(MRC) and managed by the National Institute for Health
Research (NIHR) on behalf of the MRC-NIHR partnership.
The authors have no competing interests.

Trial registration number
Current Controlled Trials ISRCTN55666618.

Between group differences in SF-36v2 PCS

Time after Mean score (standard deviation), sample size

randomisation Usual care PhysioDirect Difference (95% CI)* P
6 weeks 41.81(10.30),653 41,57 (10.26),1332 0.42 (-0.28t01.12) 0.24
6 months 44.18(10.84),629 43.50(10.94),1283 -0.01 (-0.80t00.79) 0.99

*Adjusted for outcome at baseline, sex, age, referral problem, and primary care trust.
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Maternal and fetal risk factors for stillbirth:

population based study

Jason Gardosi,' ” Vichithranie Madurasinghe," Mandy Williams," Asad Malik," André Francis'

STUDY QUESTION
What are the main risk factors for stillbirth in early and late
pregnancy and what proportion of deaths are preventable?

SUMMARY ANSWER

Maternal obesity, maternal smoking, and fetal growth
restriction are potentially modifiable risk factors that
together accounted for 56% of stillbirths in our cohort, with
fetal growth restriction the largest risk factor.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS
Stillbirth rates have shown little if any improvement since
the early 1990s, and most have conventionally been
considered unexplained and unavoidable, with only
relatively weak risk factors known at the beginning of
pregnancy. We found that growth restriction represents a
strong risk factor, which is potentially avoidable through
improved antenatal recognition and timely delivery.
Extrapolated to the whole UK population, the effect of
improved detection would result in 600 fewer stillbirths
eachyear.

Participants and setting

Singleton and normally formed (excluding congenital
anomalies) but otherwise unselected pregnancies in the
West Midlands National Health Service region, England.

Design, size, and duration
Cohort study of 92 218 births including 389 stillbirths over
a two year period (June 2009 to May 2011).

Stillbirth rate in relation to fetal growth restriction and
whether or not it was detected antenatally
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Main results and the role of chance

Multivariable analysis identified a risk of stillbirth for
parity (para O and >3), ethnicity (African, African-
Caribbean, Indian, and Pakistani), maternal obesity (body
mass index >30), smoking, pre-existing diabetes, history of
mental health problems, and complications during preg-
nancy including antepartum haemorrhage and fetal growth
restriction. The presence of fetal growth restriction consti-
tuted the highest adjusted relative risk, and this applied to
pregnancies where mothers did not smoke (7.8, 95% con-
fidence interval 6.6 to 10.9), smoked (5.7, 3.6 to 10.9), and
were exposed to passive smoke only (10.0, 6.6 to 15.8). Fetal
growth restriction also had the largest population attribut-
able risk for stillbirth and was fivefold greater when it was
not detected antenatally than when it was (32.0 v 6.2%).
In total, 195 of the 389 stillbirths in this cohort had fetal
growth restriction, but in 160 of these cases (82%) fetal
growth restriction had not been detected antenatally. When
fetal growth restriction was detected antenatally delivery was
10 days earlier than when it was not detected: median 270
(interquartile range 261-279) days v 280 (273-287) days.
The stillbirth rate (per 1000 births) was 4.2 overall, 2.4 in
pregnancies without fetal growth restriction, 9.7 when fetal
growth restriction was detected antenatally, and 19.8 when
fetal growth restriction was not detected.

Bias, confounding, and other reasons for caution

The database used was comprehensive and allowed adjust-
ment for the known factors associated with stillbirth. The
majority of the growth restricted stillbirths do not have a
postmortem examination, nor a diagnosis based on ante-
natal investigation, because fetal growth restriction was
not suspected antenatally. We estimated the time of death
as on average two days before delivery, and identified
fetal growth restriction as being below the 10th gestation
related optimal weight centile, which identifies pathologi-
cal smallness by adjusting for maternal characteristics and
calculating the fetal growth potential for each pregnancy.

Generalisability to other populations

The findings are based on a heterogeneous, unselected
cohort and are therefore generalisable to other maternity
populations within similar healthcare systems.

Study funding/potential competing interests

No external funding was received. We have no competing
interests.
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