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Risk of cardiovascular serious adverse events associated
with varenicline use for tobacco cessation:
systematic review and meta-analysis

Judith J Prochaska,* Joan F Hilton?

STUDY QUESTION

What is the risk of treatment emergent, cardiovascular serious
adverse events associated with varenicline use for tobacco
cessation?

SUMMARY ANSWER
Risk is statistically and clinically insignificant.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

Drug safety concerns have been raised in relation to varenicline
use fortobacco cessation and the emergence of cardiovascular
serious adverse events, although the finding has been called
into question owing to the less than optimal methodology
used. Our meta-analysis of all published, randomised
controlled trials of varenicline use fortobacco cessation
included 50% more studies than a previous meta-analysis;
used an unbiased summary estimate and compared findings
with three other estimates; and examined events that occurred
during drug treatment, which is more biologically relevant and
obviates problems with differential drop out.

Selection criteria for studies
We included randomised controlled trials of current
tobacco users of adult age, comparing use of varenicline

Difference in risk of cardiovascular serious adverse events associated with varenicline use

Events/No of patients

Author  Varenicline Placebo
Fagerstrom 0/214 1/218
Rennard 0/493 0/166
A3051072 0/85 0/43
Hong 0/20 0/21
Ebbert 0/38 0/38
Garza 0/55 0/55
Hughes 0/107 0/111
Wang 0/165 0/168
Poling 0/13 0/18
Steinberg  1/40 1/39
Jorenby 1/344 1/341
Gonzales 2/352 2/344
Rigotti 10/355 10/359
Oncken 2/518 0/129
Nides 1/383 0/127
Nakamura 1/465 0/154
Bolliger 1/394 0/199
Tsai 1/126 0/124
Niaura 2/160 0/160
Tonstad 2/603 0/607
Williams  6/251 1/126
Tashkin 4/250 2/254

Overall 34/5431 18/3801

-0.12 -0.08 -0.04 O

More placebo
events
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Risk difference (95% Cl)
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Risk difference (95% ClI)

-0.0046 (-0.0173 to 0.0081)
0.0000 (-0.0087 to 0.0087)

—a—— 0.0000 (-0.0352 to 0.0352)

I 0.0000 (-0.0902 to 0.0902)

—_— 0.0000 (-0.0499 to 0.0499)
—l':— 0.0000 (-0.0348 to 0.0348)

0.0000 (-0.0178 to 0.0178)
0.0000 (-0.0117 t0 0.0117)

0.0000 (-0.1210 to 0.1210)
-0.0006 (-0.0699 to 0.0687)
0.0000 (-0.0081 to 0.0081)
-0.0001 (-0.0114 to 0.0111)
0.0003 (-0.0239 to 0.0245)
0.0039 (-0.0083 to 0.0161)
0.0026 (-0.0099 to 0.0151)
0.0022 (-0.0082 to 0.0125)
0.0025 (-0.0067 t0 0.0117)
0.0079 (-0.0139 to 0.0297)
0.0125 (-0.0084 to 0.0334)
0.0033 (-0.0023 to 0.0089)
0.0160 (-0.0085 to 0.0404)
0.0081 (-0.0108 to 0.0271)
0.0027 (-0.0010 to 0.0063)

E:

0.04 0.08 0.12

More varenicline
events

with an inactive control drug and reporting adverse events.
We searched Medline, the Cochrane Library, and online
clinical trials registries, from January 2005 to September
2011. We excluded studies using a quasi-experimental or
crossover design, laboratory studies with no follow-up,
studies with adolescents or non-smokers, studies in which
all participants received varenicline, and comparisons of
varenicline with another active drug.

Primary outcome

We defined treatment emergent, cardiovascular serious
adverse events as occurring during or within 30 days, drug
treatment, and included any ischaemic or arrhythmic event
(myocardial infarction, unstable angina, coronary revascu-
larisation, coronary artery disease, arrhythmias, transient
ischaemic attacks, stroke, sudden death or cardiovascular
related death, or congestive heart failure).

Main results and role of chance

Twenty two trials met criteria for inclusion: two enrolled
participants with active cardiovascular disease, 11
enrolled participants with a history of cardiovascular dis-
ease, and nine excluded people with a history of cardiovas-
cular disease. Rates of events were 0.63% (34/5431) for
participants on varenicline and 0.47% (18/3801) for those
on placebo. The risk difference summary estimate, based
on all 22 trials, was not clinically or statistically significant
(0.27%, 95% confidence interval —0.10 to 0.63; P=0.15;
fig). The relative risk (1.40, 0.82 to 2.39; P=0.22), Mantel-
Haenszel odds ratio (1.41, 0.82 to 2.42; P=0.22), and Peto
odds ratio (1.58, 0.90 to 2.76; P=0.11), all based on 14
trials with at least one event, also indicated no significant
difference between active and placebo groups. Study qual-
ity was strong, with all 22 trials double blinded; placebo
controlled; and adequately describing randomisation, loss
to follow-up, and the events. However, only one trial adju-
dicated the events. We found no evidence of heterogeneity
among trials.

Study funding/potential competing interests

Study funding provided by National Institute on Drug
Abuse (P50 DA09253) and California Tobacco-Related
Disease Research Program (17RT-0077). JJP is principal
investigator on National Institute of Mental Health grant
RO1 MH083684 and an Investigator Initiated Research
award WS981308 from Pfizer, and is a collaborator on R34
DA030538 from the National Institute on Drug Abuse and
a Cahan Award from the Flight Attendant Medical Research
Institute. JFH is coinvestigator on five trials funded by
National Institutes of Health and the Agency for Health-
care Research and Quality. The funding sources had no role
in the conduct of the research or manuscript preparation.
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Effects of multidisciplinary team working on breast cancer
survival: retrospective, comparative, interventional cohort

study of 13722 women

Eileen M Kesson,"* Gwen M Allardice,' “ W David George,” Harry ] G Burns,” David S Morrison”

STUDY QUESTION
Does the introduction of multidisciplinary team working
improve the survival of women treated for breast cancer?

SUMMARY ANSWER

After the introduction of multidisciplinary care in one health
board area in the west of Scotland, breast cancer mortality
was 18% lower and all cause mortality was 11% lower than
in neighbouring areas providing conventional care.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

Treatment of canceris increasingly provided by
multidisciplinary teams, but the effects of this approach on
survival are unclear. We found that multidisciplinary care was
associated with greaterimprovements in breast cancer survival
than expected had the approach not been introduced.

Participants and setting

From the Scottish Cancer Registry, we selected women of
all ages, diagnosed with symptomatic invasive breast can-
cer between 1990 and 2000, attending an NHS hospital
managed by a health board in the west of Scotland.

Design, size, and duration

We did a retrospective, comparative, non-randomised,
interventional cohort study. The 13 722 eligible women
were grouped according to the health board of diagnosis.
Multidisciplinary care was formally introduced in 1995 in
the intervention area, managed by the Greater Glasgow
health board. The non-intervention area, managed by the
remaining health boards in the west of Scotland, continued
to deliver care using traditional models.

Main results and the role of chance

Before the introduction of multidisciplinary care, mortal-
ity specific to breast cancer was 11% higher in the inter-
vention area than in the non-intervention area (hazard
ratio adjusted for year of incidence, age at diagnosis, and
deprivation 1.11, 95% confidence interval 1.00 to 1.20).
After multidisciplinary teams were introduced, mortal-
ity was 18% lower in the intervention area than in the
non-intervention area (0.82, 0.74 to 0.91). All cause mor-
tality did not differ between areas in the earlier period,
but was 11% lower in the intervention area than in the
non-intervention area in the later period (0.89, 0.82 to
0.97). Analysis of an interrupted time series showed a
significant improvement in breast cancer survival in the
intervention area in 1996 (after introduction of the inter-
vention) compared with the expected survival had the
pre-intervention trend continued (P=0.004). We saw no
corresponding improvement in the non-intervention area
(P=0.64), and no significant change in overall survival in
either area in 1996.

Five year survival by year of incidence with trends before
and after year 1995

Trend Trend
1990-94 1996-2000

Non-intervention area @
Intervention area O ===

5 Breast cancer survival

Five year survival

0.68

0 All cause survival

0.67

0.64

Five year survival

0.55

1990 1992 1994

1996

1998 2000
Year of incidence

Bias, confounding, and other reasons for caution

The observed differences in survival after the introduction
of multidisciplinary care in the intervention area might
have been due to selection biases or confounding factors.
However, selection criteria were applied in the same way
to both areas. Where data for tumour size were available,
patients in both areas had similar sizes of tumours. No
other changes in service provision occurred.

Generalisability to other populations

Owing to the lack of a precise definition of multidiscipli-
nary care, and the variation in provision of and access to
specialist health services in countries outside the UK, our
results could be difficult to generalise.

Study funding/potential competing interests

The authors have support from NHS Greater Glasgow and
Clyde health board (EMK, GMA), NHS Scotland (HJGB), and
the University of Glasgow (WDG, DSM) for the submitted
work; no financial relationships with any organisations
that might have an interest in the submitted work in the
previous 3 years; no other relationships or activities that
could appear to have influenced the submitted work.
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Derivation and validation of a risk adjustment model for predicting
seven day mortality in emergency medical admissions:

mixed prospective and retrospective cohort study

Steve Goodacre, Richard Wilson, Neil Shephard, Jon Nicholl on behalf of the DAVROS Research Team

STUDY QUESTION

How well does a risk adjustment model for

predicting seven day mortality in emergency medical
admissions, based on routinely collected data, pre-
hospital and emergency department physiological data,
and routine blood test results, perform in different
settings?

SUMMARY ANSWER

Arisk adjustment model for emergency medical
admissions based on age, ICD-10 code, active
malignancy, and routinely recorded physiological and
blood variables can provide excellent prediction of seven
day mortality across a range of settings.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

Risk adjustment models using routine administrative
data can generate hospital standardised mortality rates
for use as a performance indicator. Risk prediction was
improved by adding active malignancy and physiological
and blood variables, but the association between key
predictor variables and mortality differed between
settings.

Participants and setting

Adults with medical emergencies who were alive and not
in cardiac arrest when attended by an ambulance, and
either were admitted to hospital or died in the ambu-
lance or emergency department, were studied in acute
hospitals and associated ambulance services in England,
Australia, and Hong Kong.

Design, size, and duration

This was a mixed prospective and retrospective study of
derivation (three hospitals, 5644 patients) and valida-
tion (nine hospitals, 13 762 patients) cohorts. Data came

from routine sources and extraction from ambulance
and emergency department records. We developed risk
adjustment models to predict seven day mortality.

Main results and the role of chance

In the derivation phase, a model based on age and ICD-
10 (international classification of diseases, 10th revi-
sion) code alone had a C statistic of 0.80 (95% confidence
interval 0.78 to 0.83), which increased to 0.81 (0.79 to
0.84) with the addition of active malignancy. This was
markedly improved only when we added physiological
variables (C statistic 0.87, 0.85 to 0.89), blood variables
(0.87, 0.84 t0 0.89), or both (0.90, 0.88 t0 0.92). In the
validation phase, the C statistics ranged across centres
from 0.80 to 0.91 for the model with physiological vari-
ables and from 0.83 to 0.93 for the full model. The rank
order of hospitals based on adjusted mortality differed
markedly from the rank order based on crude mortality.

Bias, confounding, and other reasons for caution

Key model variables (ICD-10 code, Glasgow coma score,
respiratory rate, systolic blood pressure, oxygen satu-
ration, haemoglobin, white cell count, and potassium,
urea, creatinine, and glucose concentrations) had sta-
tistically significant interactions with hospital. This sug-
gests that the risk associated with these variables varies
between centres, and comparing risk adjusted mortality
between centres could be misleading.

Generalisability to other populations

We tested the model in a diverse range of settings. Risk
prediction varied between settings but was generally
good to excellent.

Study funding/potential competing interests
The study was funded by the Medical Research Council.

Summary statistics for models tested in derivation phase

Model Subset Cstatistic (95% Cl) -2 x log likelihood Likelihood ratio test x* (df) and P value
Age and ICD-10 alone All patients 0.80(0.781t00.83) 2028.91 -

+active malignancy (n=5644) 0.81(0.79t00.84) 1991.76 35.03 (3); P<0.001

+active malignancy 0.87 (0.85t00.89) 1720.2 267.12(15); P<0.001
+physiology
Age andICD-10 alone Those with blood 0.81(0.781t00.84) 1232.96 -

+active malignancy testdata (n=3720) 0.83(0.80100.85) 1208.22 24.75 (3); P<0.001

+active malignancy 0.88(0.86t00.91) 1023.56 184.65 (15); P<0.001
+physiology

+active malignancy 0.87 (0.84100.89) 1085.59 122.062 (20); P<0.001
+bloods

+active malignancy 0.90(0.881t00.92) 963.16 75.23(20); P<0.001

+physiology + bloods
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Health, employment, and economic change, 1973-2009:

repeated cross sectional study

Jonathan William Minton," Kate E Pickett,” Danny Dorling’

STUDY QUESTION

How has the moderating effect of self reported
limiting long term illness on employment,
unemployment, and economic inactivity changed for
working age men and women in England and Wales
between 1973 and 20097

SUMMARY ANSWER

The moderating effect has grown during this time
period, such that differences in rates of employment and
economic inactivity between people with and without
limiting long term illness were greaterin 2009 than in
1973.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS

People of working age with limiting long term illness
have higher rates of economic inactivity and lower rates
of employment than do working age people without such
illness. The gap in employment opportunities between
people with and without limiting long term illness has
grown substantially since 1973.

Participants and setting
The study population was men and women aged between
18 and 60. The setting was England and Wales.

Design
This was a repeated cross sectional study using data from
the General Household Survey.

Primary outcome(s)

The primary outcome was the proportion of respond-
ents who were employed, unemployed, or economically
inactive.

Main results and the role of chance

For men of working age, we found a strong inverse corre-
lation between employment and unemployment among
those without limiting long term illness; this correlation
was much weaker for men with such illness, and instead
a strong inverse correlation existed between employment
and economic inactivity. For working age women, we
found a strong inverse correlation between employment
and economic inactivity, with a more modest correlation
between employment and unemployment, irrespective of
the presence of limiting long term illness. The strength and
direction of these correlations also seem to be moderated by
occupational group. For men and women, the differences in
economic inactivity rates between those with and without
limiting long term illness were greatest among those with
unskilled/semi-skilled manual occupational backgrounds;
these differences have widened substantially since 1973.

Bias, confounding, and other reasons for caution

Annual response rates have varied between 67% and
85%. The potential for non-response bias may exist. As
some of the cells used in compiling the results involved
small sample sizes, chance will have had an influence.
As repeated cross sectional rather than longitudinal data
were used, the results cannot be used to infer a causal
relation between variables.

Generalisability to other populations

The study population is already very general. It may not
be generalised to people not of working age. The gener-
alisability of the results to other nations is unclear.

Study funding/potential competing interests
The study was not funded.

Pearson correlation between employment, unemployment, and economic inactivity for working age men and women, with and

without limiting long term illness

Men Women
Employmentv  Employmentv Unemploymentv ~ Employmentv  Employmentv Unemploymentv
Category unemployment inactivity inactivity unemployment inactivity inactivity
Limiting illness:
Professional/managerial -0.22 -0.92 -0.17 -0.18 -0.97 -0.07
Intermediate non-manual 0.24 -0/95 -0.52 0.07 -0.94 -0.40
Skilled manual -0.12 -0.91 -0.32 -0.17 -0.88 -0.32
Semi-skilled and unskilled manual 0.22 -0.88 -0.65 -0.18 -0.87 -0.33
No limiting illness:
Professional/managerial -0.75 -0.57 -0.11 -0.36 -0.99 0.24
Intermediate non-manual -0.92 -0.42 0.03 0.06 -0.99 -0.23
Skilled manual -0.95 0.02 -0.31 -0.34 -0.99 0.21
Semi-skilled and unskilled manual -0.94 0.07 -0.40 -0.63 -0.95 0.35
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